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not know enough about agricultural';esea;chﬁtdﬂtagk‘éﬁéﬁﬁigﬁ for very
long. You have gathered here today for the Sixtk Anndal) Seminar of
the Institute of Agricultural Research to discuss the outcome of re~

Sooren conducted so far and the direction. for effort in this field in
the immediate future. SRR

You are. éngaged in-the;scientific.searqh for_knowledgg‘which,
in the Ethiopisn dontext;;will_helpuraise_thg-prodgctivi%yhgf;Ethiopian N
rural masses, who earn their-livelihood'dn';grms and pastures and for - LT.
the knowledge which will protect their crops and livestock. -“Thé need
for agriédrtﬂraiiresearch-iﬂ'Ethiopia may be gauged from the. fact that
23,000,000%0r $0% of Fthicpians .nos practicg_subsiSténqgfaé;iéﬁlyﬁre._
Their gaih,‘acéording.to-afxgcént,espimat&;‘i$ an dnnual growth -
domestie products Qf%E$103/head.-“This.placeg 3$hiépda;we;lmd5wn.étﬁthé- S
bottom of:the’ Yist of«least'deve@ppéd.countriéé. PThgdujgénéi-bf'iij-ij )
pProving agricultural productivity and qopserying harvest may be Judged®-!
from the,fglldﬁing‘predictions:fay; O R
Ut Ltke’present 23%/year rate of poby;atiOnpéqutﬁ there'wiil . - ¢
be 50,000,000 people in Ethiopia by the year120003\ho,ooo}obb:bﬁﬂthg&;fa,
vill be then practicing agriculture in the country side. These peopie’
will have toraise. food for: themselves and-ﬁpproximatg;y.10,000,000 of
their wrban compatriates,. as, wpll as, whatever agricultural eommodities
are exported.. There can be.little dpubt'that'ghéh,.as nQw, thelr pro- o
ductivity will determine the :standard of living oE-aIl;EpHiabiénsTﬂ{Iﬁ":‘;:”
is true that. the Land Reform -Proclamation, issued by the PYAC lsst farch
has rgmdved&th&wfeu&al’iand'holding system that in the past has op--"

preséed-Ethicpia’s,hrdad rnasses.’ The full‘ngaLigatibniof_$hiftraﬁsfﬁ ;
formation.of rural -life and the.attainment-,f}aljustfand equifable = =
society that ‘motivated the proclamation depend very greatly gﬂ'regéargh'V'
into the raising-of agricultural_produgtivity; It:is trye, that ré-
search "in other séctors wili contribute towards the attainment of this
objective. : I am happy to note that the agricultural sector. i8eif is

broadening-out by‘the-establishﬂent;_inﬁthe recent future of &h Agricul- -
tural Engineering Research Institute. R R

Other dofiner agencies as well as from friendly countries. The Ethicpian'
Science dnd Technology Commission, which was launched a Iittle pver a
month ago when a Commissioner and a Deputy Commissioner were named, will
add it's support to your efforts in agrieultural research. I&'s major
objectives as spelt out in the draft proclamation are:

INSTITUTE OF AGRICULTURAL RESEARCH

PROCEEDINGS

SIXTH ANNUAL RESEARCH SEMINAR

12 ~ 14 Nevember lQTS

INTRODUCTION

. ‘The meeting was dé#lared‘open by Dr. Samu Negus Haile
Marjam, the Genersl Mansger of the Institute of Agricultural Reseevch
and the overall ehairmsn for the meeting. : :

The cheirman cpened the meeting by thanking the parficipanﬁs
for their sttendance and expressing the hope that the following three
days would produce both papers and discussions that were stimdating,

He then went on to apologise to the meeting a2nd the openingrs?eaggr for
the change in the rrogramme. It had been hoped that the Commissioner
from the Planning Commission would open the meeting but he h§d'been
otherwvise committed. It was therefore a great honour.and przv11eg?

for the chairmen to introduce His Excellency, Ato Haile Lul Tebekie,
the first Commissioner of the newly established Seience and Technology
Commission, - ' , .

The chairman vent on to say: 'First of all I would like to
apologize for the short notice given to you in asking for you to come
and open our seminer, but we are very delighted that you have found it
possible to come here and be among us. .Last year at the end o{ﬂthe
Fifth Annusl Résearch Seminer a resolution was passed by practically
the same body of people that are present here today. This resolution
was to the effect that the establishment of National Science Research
Council was a necessity and should be seen as an important section
to be established by the Government. This resolution wes passed to
the Minister of Agriculture through our office_ln order to speed up
the establishment of this organisation. That is why I call on you with
confidence sud express our gratitude and §atisfactzon that you can be :
here among us and are sble to open the Sixth Annual Research Seminar.

His Eigéllency, At9 Haile Iul Tebekie:
'Ladies'and Gentlemen. I have been requested, as Dr. Samu Negus
said, at uncomfSrtably short notice to agdress your seminar at it's open-
ing and Y am hapby to have this opportunity ?o get to know the agricul-~
ural research coimunity. The short notice will mean that you can take
comfort in the’fiéet that my opening address will be short because I do




1. To encourage, strengthen and guide, the Scilentifie search
for knowledge, which will ease the struggle for existance
of the broad masses of Ethiopians and raise the productivity
in their every day livelihood tasks.

2. To encourage, strepgthen and guide the search for Ethiopian
natural resources and the research for those technologies
which when applied to their tools will serve to win an
optimum means of production in all sectors,

'It is the tagk of the Commission to try and implement the
ains of the Proclamation by coordinating research in the many sectors
within the nation. It is hoped that ir its task of organizing research
in other settors, such as: health, industry & technology, education,
the Commission will profit from the experiences of the agricultural sec-~
tor in their difficult tesk of bveginning to institutionalize, as you
have done so well in agriculture, scientific research in these other
sectors., It is also hoped that the geographic spread of the agricul-
tural research net-work throughout Ethiopia will serve as a useful
example for the organization of research in the other sectors.

'I wish you success in your seminar and in your future research
wvork. Thankyou,' :

The Chairman thanked the Commissioner for his interesting and
encouraging opening speech and said that the agricultural research commu-
nity was looking forward to seeing the Science and Technology Commission
well established and in full operation. He was certain that the scientists
in agricultural research will benefit greatly from this new Government
organization.

STRATEGY FOR THE LIQUIDATION OF UNDERDEVELOFPMENT IN
.- REFERENCE TO ETHIOPIA'S AGRICULTURE .

by - .
o _ Mulugétta Taye',
_N(Agrlcultura; Economist - Planning Cormission)

] This paper, brief as it is, reflects my own personal opinion

- and is not an official statement from the Planning Cormission where T
am working at present. 1In this paper an attempt has been made to
ske?ch & possible strategy for the development of Socialist Ethiopia's
ggrlculture.. It is neither exhaustive nor originpal many of the opin-

- lons &re basically of a broad theoretical nature without much statstical
back~gp.‘ The peper is only to indicate, at the micro level, the extent
to which development policy and strategy can address itself to the
problems of undér-development in Ethiopia's agriculture, ZLast but not
leagt the aim of this paper is to serve as & starting point. for a
serious and extensive discussion on the problem noted above in order
t? ?rov1de.a starting point to provoke the imagination of concerned
citizens. As we all know, we are now et a new threshold in our history.
‘The semi-feudal, semi-capitalist order had been smashed and socialism
is officially declared as our natiocnal goal bringing with it all the

rights of progress and a better life for the Previously neglected masses.

~ We are now pressed with the tremendous and often protracted task  of

‘developing our economy.

It would be most fitting at this point to quote Cubg's Faedsl

Castro. 1In his speech of July 26, 1967, he said: "The most difficult
task was not the overthrowing of Baptista, "the then president of Cuba,"
but the one we are engaged in today; the task of constructing e new ’
country on the basis of an underdeveloped economy." 4

o Like any other country Fthiopia has to undergo a painful and
dlfflcu%t process of economic growth. It has been reitterated time
and again that the developing countries must find and allow for their
own road to progress at the price of great effort, difficulties and
sufferings. In doing so, they should take into account all the achieves
ments of value in human eulture and historical progress but must also
start from their own potentielities. This is in line with the Marxist
& Lenzgist view of the historical progress of humanity and social trans-
formation. We can best understand our economic, social and political
problem by employing political economy as our enalytical methodology.
Development cannot be diverced from politics and vice versa,

) Now let us look at the situstion in Ethiopia's agriculture
prior to the time of our revolution. For the purpose of an analytical
elaboration on the possible strategy for the development of Ethiopia’s




agriculture, it is essential to provide some background material of
the situation in Ethicpia's agriculture prior to the time of our revo-
lution, ~As one easily recognizes, this is wide topic on which one
could write volumes after volumes. For our purpose here, however, I
will only give a brief and cursory review of the situation in as much
as it serves as an. n+roduct10n to the mein topic.

As we all know, Ethzopl&n agrlculture was characterised mainly
by the feudal class relationship in which the broad masses of the -
peasantry were ‘exploited by the feudel rulzng class and its henchmen.

The continuous syphoning off of the economic surplus by the parasitic
. feudal cless was, in the main, responsible for the primitive state of
technology and low labour productivity in agriculture. -The existing
property relatlonshlps prohibited the realization of the potential of
nuch .of the nation's zgricultural resources. OF the peasant class the
tenant farmers were the most exploited and oppressed. It was this
social relationship that brought about and upheld the misereable social
conditions, the recurring famines etc. that characterized much of the
egricultural life of the Ethiopian peasantry. Besides the feudal re~
lationship, the capitalists' mode of production has, particulerly in
the last few years, increasingly penetrated into Ethiopian agriculture.
International monopoly capital with the help of the rational ruling
class had been financing the development of large scale ferms in agro-
businesses. This phenomena has given rise to the emergence of an
agricultural proletariate. Seen in internstional context, this situation
hes given a2 rise to the phenomenon of uneven development. As a result
of the numercus peasant uprising that took ilace in our country the contradice-
.tions of class relationships in Fthiopia's sgriculture were manifested
in a fierce class struggle. And as we witness today, this primary con-
tradiction is being resolved through o class struggle in an attempt to
advance the gocialist transformation of Ethiopia's agriculture.

8o much, very. briefly, about the situétion before the revolution.
Now, to sketch a possible strategy for irradicating the underdevelopment
phenemona in Ethiopian agriculture, I will suggest the following:

Although underdevelopment is a product of an internaticnal
capitalist world economy, development poliey still has a basic national
framework and our analysis of the problem must start from the prevailing
concrete objective conditions in our country. The dynamic interconnection .
between agriculture and the other sectors, like industry, play a vital
and, ot times determining role in the overall development of agriculture,
If we are to stert our anslysis from the existing conerete objective
conditions, then we may have to ask the following'questions:

What are the major tasks and the possible longterm strategy
for the development of Ethiopian agriculture?

RNow, let us talk zbout the major tasks. As we know, the historie
Land Reform Proclemation of March 4, 1975, which effected the national-
ization of rural lands lays the foundatlon for the rapid transformation of
Ethiopian agriculture. It's longterm implication is undouredly of.grest
importance to the national economy. By this act a potential force with &
tremendous energy has been unleached. Witk proper planning and guidance
the peasantry's labour power coupled with the rural agricultural resources
could generate surplus products for flnanc1ng the development of the other
sectors. However, our immediste task is food production in a planned manner,
Like any other country ‘Ethiopia has to feed its population. Both the
nagtural increase in population and the recent severe famine that ravaged
the country call for an accelerated intensification of food production both
through intensive and extensive farming methods. We must be self sufficient
in food grains and food production must be accepted as the guide line in
a foundation for agriculture.  The development of livestock and dairy farming
so as to augment the food supply of -the nmation should also be accorded a
high priority. Agricultural research has a very vital role to pley.
It elso calls for the rapid transformation of the productive forces in the
reorganization or reform of existing institutions which otherwise could be
respongible for stagnatlon in the national economy. It also requires the
establishment of efficient marketlng and distribution systems. Without
these it might be difficult to incresse total food production in ‘general and .
a market for food surplus in particular. State farms have a vital role
to play in the production of food grains. Besides their traditional role of
previding agricultural production for export markets, State farms with a
defined policy could raise the total food supply by employing more modern
techniques of production. Scme of our river basins are ideel eights for the
establishment of State Farms using irrigated agriculture. I must confess at
this point, thet there is no systemetic s fudy, that I know of, that indieates
the role of State Farms in socialist Eth;opla s agricuwlture., This is a sub-
jeect that warrants extensive research work in its own rlght

Next, fcod productlon Whut is the 1mmedlate task'P The next
immediate task is to design:

(1) =& strategy for a comprehensive development of the
Etthplan llvestock and flshery resources; '

(2) a strategy for & rational exploitation of forestry
. resources and a strategy for the establishment of .
allied industries like paper and pulp industries;
and - :

(3) e strategy for the compretensive application of
soil and awater conservation practices--most of all
for efficient utlllzatlon of our water resources for
maximum production.
And ve also need a strategy for the conservation and preservation of our
wvildlife resources. This is just a review of the immediate task, Now,
let us look into the longternm strategy, although not longterm in the




that it just follows the immediate task. Unlike the semi-feudal and
the semi-capitalist economy, our new economic order requires a con~
scious policy and development strategy and longer range development
planning. Seen in this complex the long term strategy towayds the
development of agriculture is orgenically interrelated and intercon-
nected with other industries. R

If the primitive socielist accurmlation that obtains from
agriculture is meant to finance both itself as agriculture and the
development of industry; especially the capital goods sector, then -
8 much more rapid and sustained development of agriculture‘will be
possible,: Because as the British Econcmist, Morris Dope, puts it" a
rise in agricultural productivity is apt to be contingent upon a
certain degree of development iu industry, e.g. to supply agriculture
with machirery, with fertilizers, with power and with tramsport’
facilities,"”

|

|

\

. |
For the reasons noted above, sgriculture is a traditional

source of primitive socialist accummletion. In the context of Ethiopia's |

agriculture, how is this tesk tc be carried out? It is prefered if the

primitive socislist accuwmilaticn, as obtained from Ethiopian agric~ “

ulture, is carriec oul by the Central Government through the employment |

of various mecahnisms to sirhon off the esonomic surplus. The way to

define economic surplus is really very controversizl, but fcr our

analysis here it is a surplus thes remains frow total production aftgr |

subtrecting the socially necessary consumption. Undoubtedly there will

be some room for privete saving to take place in agriculture but this

will be insignificant and not sufficient to fuel the process of eapital

formation. There are a number of woys by which this surplus, that is

an ‘economic surplus, of total production over socially necessary con-

sumption can be cbtained. T will oniy mentien here, those which are

intensively employed by most socislist countries,

The first method is %o irzrease texetion. Traditionally part
of the agriculture output goec to the Central Governmeht in the form
of egriculturel taxes. I submit that it moy be difficult to syphon
off that part of the output which was formerly going to the lendlords
in the form of land rent as it will now get subsumed into the increased
"on the farm consumption” by the reasantry. Nevertheless, taking;into
consideration the possible inerease in consvrmption by the peasantry
after the land reform, it will be possible tn design and elaborate an
agricultural tax system that will ensble “he Covernment to take g
higher proportion of the growth yield from agriculture_than has been
done in previous years. The assuption behind generating 'an agricul-
tural taxation revenue by increasing the taxes is that, although part
of it goes to finance currént public consumption, a larger proportion
will go to increase capital forzwtion. : .

The second method for increasing accumulation is by manupulat-
ing the terms of trade between the agricultural and industrial zectors.
We all know that, unlike that of a capitalist economy the Covernment of
& socialist country will have the Power and means to control the general
level of prices in a planned manner, This is possible for the simple
reason that most of the means of production are either in the hands of
the Government or tollectively owned by the people. Therefore, in this
complex the Government can employ atleest two methods to extract re-
sources from the agricultural sector. Government can purchase agricul-
tural products at & low prices ang secondly it can sell industrisl godds
to the agricultural sector at higher prices. Through the use .of these
methods, agriculture could make o substantial contribution to overall
accumulation.  This practice, however, could raise a number of funda-
mental questions, such as: how long can we keep the terms of trade
adverse to egriculture, end won't an artifically depressed agricultural
price system be a disincentive %o the peasant producers. 1In my opinion,
these are legitimate questions that beg further analysis. It will have
a multifaceted impliecation if the terms of trade are kept too low against
the agricultumal sector. Periodically, Government must reappraise its
price policy and should exam the effect of the terms of trade on pro-
duetion. As time goes by and the economy begins to show a sustained
growth, Government should improve the terms of trade in favour of
agriculture. To effect all this, Govermment should establish as a
priority, state trading agencies, which will be reasponsible for pur-
chasing end supplying all egricultural products and industrisl goods,
respectively, to the rursl sector, '

The last method for increasing accumuletion and capital
formation is to encourage self financed investment within agriculture.
Inorder to increase production and productivity of labour in asgriculture
Government should encourage the peasants to utilize part of their
economic surplus to impreve some of the. instrument of labour.

Now we have been discussing the short, the intermediate and the
longterm strategy. To excute this strategy we definitely need nn orga-
nization. Now let us discuss the development organizations.. To :
increase production and particularly to effect rural transformation, one
needs development organizations and institutions that are compatitle
with the prevailing political, social and economic realities, As I indi~ .
cated et the outset. there are organic inter-relationships between polities -
and development at the field level. There is now a crying need for
the reorganization of the existing bureaucracy and administrative system -
to be responsive to the political and social changes that have recently
taken place. This centralization of administration and eivil meetings
are pre-requisites for rural transformation and socialist construction.
There ought to be a development organization at every regional level,
even that of a Wereda, that could identify the constreints and problems
in agriculture, in communication, in heelth, in education ete. that




This organizetion shoul@ :egizzgafgzzhizncanTﬁizn
armes in an integrated 1s . )
a?d implement'deziigpziﬁzngzzgigzmdemocratic participatilon othhioizu_
D popaiatio in the preperation of development plansé T o
glp?al populatlzzon of such regional develo?megt plan: an dpits
L oo dusis ed‘to involve the local socialist par ylanment oeran-
e b¢ d?SISnt hell the establishment of these deve o? o so;ialist
cadr§5- I? T ew :ually serve as the developmental arm ot e oo
o eW%n'orml services by the various Governmen i% nexes
partﬁ. 1§2§lp£;;;g;aants should alsoc te channeled through 2
tao e

i ions.
sultation with these regional development organization

peset the region.,

W ic we vi fox he farmers
Ho what kind of organizatlon do e envisage for t
’

i i i t has been noted
sic organization. T e
Shemselyes e e et b oot ziishmen% of these development orgen

& in the esta he peasantry.
oot tha;stiz E:iggsfor the welfare of the broad messes of thep
izations

: institution or organiz-
: 3 the kind of institutio g a
: i to a discussion of th . roductivity an
This br;n%5b2§t 2ontributes in raising the_agrlczigzr?i ﬁN pelief
aver t - socialist transformation. I believe~ ress towards the
egham:l:gm we should carry out & step by ?teihprﬁisic organization thet
alone-~tha g e i d thas is the . :
. 1lectivizaticen, an . . n nature
distent goaltozgz local level. This process 1;,¢‘2*§§F32;tnés on the
"I envisage & : e and its realizatl
; s through time and spac ijety. It shounld be
Zgiitzcigeand economic dEVElgpm?nt ;f tgitsi:zzzgations marketing and
: ithin the existing Peas ‘ £ will of the
envisaged that Wi 1ished by the voluntary ¥ .
: i uld be establis ot ] ices could be
eredit cooperabives co ; edit and marketing serv oul
indivi s. [Dxtension, Cr : " Ag the political
lndl?;dgaiofiiiﬁﬁarmers through these cooperatIEZiingAznd crgdit co-
proviae ts develop these mar . o
; the pessants : ooperatives
: conscl?usnezilifchangg or be transformeq into prodgczrst;e Eooperatives.
operatives ¢ the means of production will be owne iilOSOPhY of
where sgﬁeliy when the members are oriented to thglg To teonformed
L E&OWn;rshiPa these producer coopera?lvei W: farmers will be re-
§Ozzazgianced producer cooperatives. At tﬁls szindeﬁ for production.
in ol ' -time they : s
: is of the labour- - his stage, i.e.
imbursed ;ntEEQQZZiS of production including land arilzztzvely by ore
Aiﬂiiﬁ zévanced produser cooperetive stage, :;Eegdzgnced producer
e - . Further more : is the
use. . which 18
farmers for their commol itionel stage to the final one
. ig a transiticne g - to the land of
cooperative stage 1S At this Tinsl stage the return : N
. 3 ted ow
collective or comiins. i liminated. It should be poin c
: ibuted will te elinm substantial material
the capital contri i depends upon subs mat
: f collectives dep eratives not
that the reallzatlon of ¢ of the economy. Coop 1ve

- industrial sector of th S e role to play.
support frczézigmié purposes; they also have a_poigf;;éiural avoes by
gzlypizzZES of socialization could best be a;?;E;itical components. It

€ ; i conomic an .

: £ cooperatives 1n € - should be .
the PromOtlonlgectivgzation that the nation’s re%ourC32d Cooperatives
- ???ough ;g its technical basis of production 1mproved.
mobilized &

development.

i

- .speaker's opinion

" -level where personnel for extensio

Discussion

. The cheirman thanked the spe
in which immediate, intermediste and
had been outlined;_ He commented that ag regards research the oblig-
ations for irmediate results had not heen altogether fulfilled and there
was-a long way to go. However, regarding the development organisation
in the Institute of Agricultural Research, there had been = lengthy
discussion the preceeding dey at the annual staff meeting of the IAR
on how the Institute should be reorgenized. The meeting discuszed
ways and means of setting up regionzl research centres vhich fits well
with the recommendations and plans for decentralisation at Province,
Avraja end even Wereds level as outlined in Ato Malugetta's paper,

It is felt that each area should participate equally in the development
of agriculture and thet a regional scheme will help in achieving this.

aker for his stimulating speech
longtern strategies for development

The speaker was asked about e most important tool required for

the realisation of stable development and this is trained menpower. The
‘questioner wanted to know if this need had been assumed, if not he

would like to know whet means the speaker envisaged to minimize this

basic necessity or if he had some strategy in mind for producing many

mere trained perscnnel be it at the immediate, intermediate or longterm
level, o :

Ato Mulugetta replied that he was neither minimizing the need
for trained menpower nor overlooking the seriousness of the problem
that faces the country at this moment., It had been very difficult to

‘tackle all the facets of development in such a brief time. It is the
that the present way in which the educational system

is being handled does not fit the needs of the country. The problen

is right at the bottom, at the Wereda and Kebele level and there had

to be a strategy for expanding education at these levels for both skiils

and higher level education. In the irmediste future it may be unavoidable

to continue using the existing traditional educstional system in order

to produce the necessary manpower. ‘But in the longterm decentrelization

was essential in order to meet the manpower requirements at the local

n, merketing, health including,

foot doctors, etc., were needed. This kind

et by bringing the educational facilities

d this could only be envisaged through organ-
isations such as cooperatives, as was indicated in the paper, At this

pointin time, the need for manpower is very eritical and it must be
clearly understood that without trained personnel it will . be very difficult
to move this vehicle which we call development and to sustain its momentum.

maybe, such people as bare-
of manpower could only be m
down to the Wereds level an

The speaker was asked to clari

fy the differences between peasant
associations end cooperatives.

There was considerable confusion in some
peoples minds about the

roles and relstionships of these two types of
organisatinn whether they were complimentary or contradictery.
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Ato Mulugetta replied that he was only giving his views and
there was no official opinion -at the Planning Commission. He was well
evere of the controversies as he had been involved in some of the dis-

" cussions on the roles of peasant associations and.cooperatives.  Peasant
associations hed srisen as a result of the Land Reform Proclamation and
there was & very strong need for this kind of asscciaticn. At the
outset the Ministry of Land Reform and Settlement did not have either
the manpower or the finance to bring about the tremendous task of

' Land reform. = Therefore it was felt. that.the best means for effecting

" lend redistribution and to maintain security, i.e. to fight their class
enemies, was for the people to handle things themselves and thus peasent
associations were created. . The prociematicn defined the duties end re-
sponsibilities of the peasant essociations. In production the assoei-
ations have got a number of options but, as ia well knovm, collective
or cooperative production has tremerdous cdvantages., Thus initially
there will be a production unit but the zssumption is that eventuslly
cooperatives will be developed by the will of the people. As the ’
people become more politically conscicus tho cocneratives may take over

~ some of the political functions rcw vested.in the associations and

. eventually the peasant associnticns will vwescther away. But these are
onlyassumptions. At the poment there wre rof many cooperative being

" started and the role of the pezcant assccizbions is very crucial for
implementing lend reform.. There is a nuzed four land redistribution in
some areas and this can only be carried out by the peasant assoclations
in consultetion with the Ministry of Land Reform. In examining the
history of the Chinese Revoluticn.it Im found that peasant associa~-
tions were formed to meet the political ne-Cs of the revolution end
they: gradually weathered cway =5  the scei<liist communist party was

~ strengthened. The ccogeratives gradunsliy . helane stronger and most

~ people joined the cooperatives so that they grodazlly took over the

 function of the peasant associstions. ' '

- Tt was ccmmented thas -the peasent farmer is the centre of our
society and our basic aim should be to meet his reeds and improve his
standard of living. Thus the Government should-do everything possible -
to meet these objectives. I% thus seemed tha® i agricultural produce
is bought &t & low price and industrial products ars sold at higher
prices this will work against the tasic objectives of the revolution.
It would be better if the Government wes prepared tosubsidise the
agricultural sector.

Ato Mulugetta replied thac this wzs a very legitimate warning
but we have to start financing our own develcrament using our own re<
sources. This development fizance will therefore have to come from
the economic surplus. Thus economic surplus is the saving that --can
be collected from the economy without gubstantially sffecting the
socisally necessary consumption of the populaticn. One way to do this
is to manipulate the terms of trade between agriculture and industry.
But this is & very dclicate instrument to handle because it could have

& negative effect on production in agriculture if the prices for
agricultural preducts ere too greatly depressed. However the invest-
ment that is needed for industry will, broadly spesking, be generated
from agriculture. Thus this issue is like & two-edged_kgife. The
point is on how to handle this at a policy level. Def1n1te}y production
must be encouraged by giving the necessary services, incentives, etc.
But at the same time, in order to derive the necessary investment savings
to start & socialist sccurmlation, surpluses will have to be extracted
from the rural areas. In Ethiopie this is now possible because of the
implimentation of the Lend Reform Proclamation. It might well be pos-
sihle for the Government to extrasct an amount equivalent to what used
to go to the landlords in the form of rent either as a tax andfor by
manipulating the terms of trade, It has been the experi?nce of most.
socialist countries that after land reform the peasants lpcrease t?elr
consumption and this is. fair enough. Thus possibly the most practical
way to extract the surplus is to manipulete the terms of trade, but
this is a very sensitive instrument to handle. :

. The speaker was esked whether he was talking about en cpen
or closed economic situation regerding the price system. lHe r?plied
thet he FTelt that a closed system was out of the question and insppro-
priste as we were part of the international community and goods had to
be both exported and imported. Ato Mulugetta then went on to expand
on the use of terms of trade and texstion. He wes aware that the
Goverrment had a proposal for a large and strong market}ng and storage
project which will handle the terms of trade.’ However it must not be
forgotten that agriculture cannot be divorced from other segtors. It
ve get bogged down in one aspect then it is easy to lose sight of the
development process that we would like to have for the country. Thus
if we can syphon off the surplus from agriculture, industry will be .
able to provide the necessary machinary, fertil%zers and other p?odugtl
tion inputs to zgriculture. This cycle is continuous both qgant%tat1vely
and qualitatively. BRegarding taxation, the present 1nf?rmat10n is very
sketehy. However, the Ministry of Finance 1s now studying met?ods to
revise texation, particularly in agriculture, The implimentation of a
taxetion system for agriculture will have two p@oblems; one ‘18 ?he
needed organisation and manpower agd the other is the organisation of

the peasants. However as cooperative develop it will become easier to
jmpliment taxation at the Wereds level.
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THE BELEVANCE OF AGRICULTURAL RESEARCH T0 THE FARMEE

by

John C. Phillies, P. Ag.
" (uxDP)

I am most grateful to have the opportunity to say a few words
et this seminar. The exingencies of ones employment t§nd to dr?w cne
away from ones technical base and professi?nal founda?lgns as_tlme goes
by, and one ends up in the realms o? planning an@ admlnlgtrgtlon. Much .
of my time is spent in discussing with the Planning Commission end .
others just how the United National Development Assistence Funds shoul
be spent. Thus it is a rare luxury to heve the.opportunlty to talk
sbout ones subject to an audience of colleagues.

Az T have been away from practicing agricgl?ure for some years,
I em not going to put forward ony detailed S?ie?tlflc propouncements.
His Excellency, the Commissioner of the Commission for Science and
Technology hes pointed out the need fqr_agylcultural_research.and Ato
Mulugetta has spelt out.a brilliant socialist s?rategy to achieve a
better stendard of living for our farmers. 33519a11y, I want to ask a
few basic questions ebout egricultural research in general and whet we

are doing here.

What is it ell about? What are you Agricultural Research
Workers trying to do? - What is the end peint of your work? Are you
finishing in the right place with answers, knowledge, techniques,
material that can be readily used? Do you have the correct training,
experience, equipment, assistance to ident%fy correctly the problems
thet need to be solved? . Do you, when working on your own specla}lsed
problem stop to think sbout the wider problems which you are trying to
solve? g

In its simplest form the science of Agriculture is Fhe vary%ng
of the balance of nature to the advantage of man, so that his supplies of
food and clothing asre more secure.

There arc five main foundations to Agricultu;e. Th? Land, the
Plants that grown on the Land and the Livestock a55001at§d with t?e Land
and Planﬁs; the human population which develops or exploits the first
three and lastly the Climate.

Under “"Normal Conditions” a balance of 2 ki?d is maintained.
However, an excess of the human or 1ivestoc§'populatlon_or a change in
the climate can upset this balence. The scilence o? Agriculture can
minimise these adversities and go further by ensuring tha? the plants and
animals can be produced in sufficient quantities to provide surplus
for the use of the human population that does not have the opportunity
to live on the land.

The biggest challenge to agricultural science today is the
explosion of population. In particular the population that produces
no food and is therefore, parasitic on the primary producer.

The Agricultursl Scientist rmust start from first principles,
with the basic inherent fertility of the soil, the basic productive
capacity of ‘his germ plasm, the basic availability of moisture and
heat, the basic skills of the human population. He must weave them
into o farming system that puts all the inputs tc optimum use, A
system that satisfied the needs of the human populetion yet at the
same time regenerates and improves the basic fertility of the land.

The task is immense and has, therefore, resulted in specialise:
ation. With specialisation, unfortunately has come the temptation of
narrowness of cutlock, jealousies and & forgetfulness that a specialist
must still be aware of the fcrest while he concentrates on own his -
perticular tree,

To take the simplest of examples, a plant breeder produces a
high yielding type of maize. This maize takes more nutrients cut of
the soil ¢ needs fertilizer. Unfortunately, in breeding for high
productivity, certain resistance tec plant disease and insect attack
is lost. Thus, chemicals tc fight the disesseé and insects are necessary
To harvest the ercp, special harvesting techniques and equipment have
to be developed, new crop storage and marketing facilities have to be
created. The whole affects the life of the peovle. So, to make use of
the new variety, a major change in the farming system'is required. The

interaction of all these things are necessary if the high yielding maize
is to be value to the cormunity.

If a new unit of progress is injected into the farming system
without considering its effect on the whole system, after perhaps one
crop yeor, the results will be counterproductive. Are you reatly help-
ing a farmer by giving him a high yielding type of maize thet exhalsts
his land because he cannot afford the fertilizer; that is liable to
attack from a disease he has never seen before; that when harvested
gives him such abundance he can't store it because the crop storege

technique available to hir is inedequate, and the marketing system can't
cope?

Net only will such acticn lead to detericration of the land but

also will breed mistrust in the eyes of the farmer for those who have the
ability to help and guide hinm. '

‘How many agricultural scientists spend sufficient time with the

farmer to understand his basic way of 1ife, his needs end his traditional
farming system? - o : ' '
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Too often cne sees. demonstrations of new techaiques which fail
becavse the basic existing farming system and eulture have not been un-
derstood end too much change in system is attempted at one time.  Attempts
in ploughing in stubble in North Yemen failed as it deprived the farmer's
wife of her chief scurce of fuel. The introduction of a ngw‘?ype of
cotton in the West Indies wes made much easier by the specinlists
knowledge of the local custems of planting by phases ?f ?he moen,  Often
text bock demconstrations have failed because the specislist demonstrator
had not basic farming knowledge. ' -

Let us not forget the fundsmentsl im?ortance of th? interactions
of all cur specialisations and their importence in the farming systen.
As in all walks of life, agriculture gets hit by popula¥ erezes. A few
years agc, the plant breeders gave us the green r?vo}utlgn. M?re recently
the agricultural econcmists have dominated the thinglng.lp_agrlcultural
development. In the climate of Soeial change that is with us.toda s
it is likely thet with the immediate future the Sociologist will ca%l the
tune in agricultural development and the eccent will swing to simplistie

methods of immediete benefit to the small farmer. -

How do we stand in Ethiopid? Are our research programmes
geered to answer the problems cof the drought? The over§11 food supply
of the country? 1Is the basic knowledge available on which to base the
nev ferming systems which will be necessary as e consequence of the
progress of Land Reform?: ' ' '

- . It is up to the Agricultural Scientist tc be flexible enough
in his views, to be prepared to meet any chellenge and solve any.
problem. The one thing he nust not do is shut himself in his lab,.
isolate himself with his animels or build a wall around his tr%al
plots. He must listen to the problems of his colleagues end with
them work for the improvement of the overall farming system.bearlng_.ﬁ
in mind the basic point is getting the knowledge to the fermer. " As
the previous speaker hasg said development cannot_be.dlverced‘from
polities. . Neither can it be diverced from the reallty:_the present |
knowledge and way of life of the farmer. .

Discussion

The chairmen thanked the spesker for. his stimulating talk and
opened the floor to questions. . o

- The first questioner commented that we are often told, regd :
ebout end discuss the role of some traditicnal blocks in implementing
new ideas and new methods. He felt that we were p}ac1ng.too much
erphasis  on finding where the moon is at a certain period of the day,

- 16 -

insteed of exanining the situation that exists in the day itself.

He suggested for a chenge that we should try end attack some of

these dragging traditional blockages and not place tuo much import-
ance on the 'difficulty of the situation. From his limited experience,
he had been shocked - .at hew much the farmers can understand and
respond to new methods and thinking. He thought that we, the agric-
ulturel research community, should be n :little more courageous in
bresking apart from the imprisonment of the traditional blockages.

. Mr. Phillips replied by saying that the important thing is
the first step. But if we are working in the dark, it is. difficult
to know vhere to take this first step.  For the successful intro-
duction of new ideas cne has to, if-pessible, eliminate as nmany of
the knowm scientific blockages that are likely.to occur. Therefore,
if one has = full scientific understanding of the present situaticn
that exists, i.e. superstitions customs ete. that are likely to
influence change then cne is nore likely to be successful in bring—
ing this about. The first step is lcesl knowledge and full under-
standing and this step is frequently forgotten. The scientist is
more often interested in the .x, ¥, z's of a problem.than in the
a's and b's that must come first.

The second question was directed to the speaker and His
Excellency, the Commissioner of Science and Technology. It was
possible to approach the problems at two levels: reorganization, such
as that now being undertaken by the research institute, only met -
the problems half way. There is a need for = clear identification
of priorities at = much higher level and a very clear commitment by
the Government at that higher level. The priority should possibly
come down through the Commissicn of Seience and Technology in
collaboration with the appropriate ministries and development orgen-
izations and other development projects in different parts of the
country. If these priorities come down as broad but very clearly
supported policies for research, the Institute could then be ssked
to pull together, from the various research organizations in differ-
ent parts of the country, s team of the appropriate people, i.e. the
appropriate menpower, to tackle such a problem st the complex level
it has been suggested.  Is this is at all possible or has it been
given some thought?

His Excellency replied, that he believed thot the setting of
- research priorities in the agriculture sector is not something that
cen only be left to the Government, He believes that the people in
research know the problems of agriculture only too well and must be
part and parcel of this process. Other than that, it is envisaged
to set up an egriculture research council where the priorities of
agriculturel research will be in line with Government development




policy, The Government will set out the broad outline for national
development including agriculture development, but the details °?
such priorities in agricultural resesrch must be left to the agricul-
tural sector itself. : :

Mr., Phillips commented that he felt the identification of L
priorities should originate with the end users, the farmers of Ethiopis,
The end point of agricultural research is to supply food and other raw
materisls for the country, Thus, the identification of problems and
the needs in the agriculture sector must be the number one task.

Two peints were mede from the floor. In the firgt a speaker
reminded the groups present that in integrating scientifie efforts,
disciplinary jeoulesy should be sbolished so that problems could be
tackled in a very integrated fashion. ' S

Mr. Hamersley, the Chairman for this speeker; commented that
at the IAR staff meeting on the preceeding day, the staff has spend a
considerable time discussing ways and means for more efficient integr-
ation between disciplines in order to better coordinate research work,

MAKING AGRICULTURAL RESEARCH MORE RELEVANT
TO0 THE PROBLEMS OF SMALL FARMERS

By
Dr. Lawrence K. Opeke .
ADMINISTRATIVE SECRETARY GENERAL
Association for the Advancement of Agricultural Science in Africa {AAASA)

First, I wish to thank the organisers of this seminar for the
opportunity given to me to spesk on the problen of how to make agricul-
tural research more relevant to the prohlems of the small farmers.
Truly, the awareness is gaining ground that agricultural resesrch is
becoming increasingly detached from the problems of farmers (small or
large} and that this does not augur well for the future of ferming on
the continent of Africa and in fect in the whole world. Recently, an
expert committee was set up in Britain to look into ways and means of
mzking egricultural rescarch in thet country production-oriented. Early
this year (2% - 28 March 1975) the Assceiation for the Advancement of
Agricultural Sciences in Africa (AAASA) held a conference in Dakar,
Senegal. The theme of the conference was "Meking Agricultural Research
more Relevant to the Peaseat Farmers" All these go to suggest that

agricultural research might not be performing its legitimate functions
to peasant farming.

Unfortunately, no agricultural scientist has been able to come
forwerd with an accepteble formula on how to make agricultursl research
more beneficial to farmers. Many opinions have been expressed, but it
appears that the present generation of agricultural research workers
have inherited a way of epprosch to sgricultural research that will make
recrientetion toward utility difficulty. By virtue of our training, it
appears that we owe more allegiance to the discipline of our specianlisa-
tions than to the less academic ficld of practical agricultural research.
It appears that we are most it in an unfit situation, Therefore,
before we can econduct research that will be relevant to the problems of
farmers, our method of training for an agricultural career needs to be
reviewed, This need was recently fully appreciated by the Second General
Conference of the Association of Faculities of Agriculture in Africa,
2Tth October - L November 1975, Cairo, Egypt. The Conference passed
& resolution in which the gross in-adequacies of the practical content
| in agricultural syllabuses were spotlighted. In this age when & child '
enters school at the age of six ang goes straight through the secondary,
the undergraduate, and the pestgraduate courses in agriculture without

; any period of living on a peasant farm, it becomes most essential that

| at one stage in this continucus chain, the chila cught to be fully

i exposed to the technology of Ppeasant farming. It is after this is done




!
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that he or she will be expected to conduct resesrch that will be

relevant. The training for an agricultural carser that will ensbhle
us conduct research that will be relevant tc farming must of necessity
be practical and applied, . ' ' )

Assuming appropriate training with adequate practical content:
that ¥ill enable a Ph.D. (Agronory) holder to grow Teff as efficiently
as that old man who has successfully grown Teff continously -on the - #s-
same piece of land for over 10 years, it must also be accepted thats f:
a neweemer is only qualified to become a student of the peasant ..
farmers and in fromt of whom he must humble himself, learn from'the . ...
farmer, understand the problems of peasant farming and then use the o7
knowledge. of his scademic training to design research projects that
will yield results that will be relevant. He must also be prepared to
return to the peasents periodically for orientation and updating of - -
his knowledge of peasant farming. With my over 25 years in agricultural
research in different parts of Africa, I am yet to see a B.Sc. Agric~
ultural University groduate {leave slone the M.Sc.'s and Ph.D's) who-
will be humble enough to learn the technology, the pattern, the merits
and demerits of peasant farming from the pessant farmers. Our attitude,
due to our complete iguorance of pessant ferming, is to condemn peasant
farming as primitive and those practising it as conservative. “The :.i:
question arises "How can one do research that will be relevant to .
something that one neither understands, hes knowledge of nor admires?"

-What we find in most cases is that research workers sit in
their offices, go into a trance, day dresm, and with the figment of
their imegination design reseerch projects that are meeningless to
ferming. In some cases, such projects moy be meaningful to the
discipline, but since such workers are not instituticnally well places,
such projects are.so badly executed that the results are also irrclevant
to an academic discipline. ' : - o

_ The agricultural extension service has a part to play in this
regard. In a .few countries where agricultural extension services have
been orgenised, one finds that responsibility for extension was often
divided among several agencies with resultant confusion, conflict and
without serving the purpose for which the service was instituted. In
some ceses there are no comrmunications between the extension and the .
research services. In a few cases, the mode of operation is a one way
flow of information, that is, from research to extension to the farmers.
An effective and properly organised extension service, which is ingis-
pensable to agricultural research, that will be relevant to the problems
of practical farming should serve a two-way commumication channel among
Research workers, Agricultural Administretors, Policy makers, Farmers,
and Agrobased Industries. It must be capable of adequetely informing
the research workers on farmer's problems as well as carrying adoptable
results from the research scientists to the foarmers. The extension
service rmst of necessity be & party to the formulation and execution
of relevant research projects, This requires the research workers who
must listen to extension agents to emerge from their ‘isolaticrism and -
ivory tower end move towards the farmers and extension workers whem
in turn must reciprocate.

20

Appropriate training for research and formuletion of relevant
research projects are not sufficient to meke research relevant to peasant
farming. In many countries of Africa, sgrieultural research projects are
executed through experiments conducted on government experimental
stations. Thesc stations are, in many cases located in out of the way
places that are not visited by farmers and.the extension workers., When
results from such experiments are passed to farmers, they are accepted
with some strange feelings. Since thé extension workers do not follow
21l the processes leading to obtaining the results, they are incapable
of presenting the results to the farmers with all the relevant details
that will enable the fermers sdopt them. The solution one can suggest
for this state of affairs is that the research, specialist, the extension
worker and the peasant farmers must 811 .combine to execute research
projects .so as to meke the results meaningful and acceptable to peasant
farming. The approach must be "conducting research together with the

' farmers for the farmers."

_ . As economic investors, farmers are reluctant to take unneceéssary
risks. Peasant farmers are extremely valnerable to taking risks. To
avoid any element of doubt, it behoves any research worker who expects
the result of his work to be meaningful to farming, to conduct his re-

~ search with farmers, so that when the results sre obtained, the farmers

know all steps that have been taken to obtain the results. This done
and provided the results are correctly interpreted, the farmers will show
less reluctance to adopting them. '

The question of appropriate interpretation of research results
is very importent in meking asgricultural research relevant to farming.
Many relevant research results have been rendered irrelevant by in-
appropriate interpretation. It is customary to conclude the analysis,
interpretation and.conclusion of most agronomic experimental results
by the empiricel phrase “the result is statistically significant,” and
for most agricultural research scientists, that ends the analysis,

This could be one of the reascns why farmers, who are economic investors,

i feel very reluctant in adopting research results. The farmers as
. .- 1investors want results to be interpreted in terms of dollars. They
. want to see the costs of all inputs inecluding the cost of the farmer's

enterpreneurship, cost of post-harvest operations, marketing ete.
tabulated egainst gross income, They also want an allowance to be
made for unexpected mishaps. After all these had been done, if the
agricultural research worker can show that in terms of dellars, the
results being recommended are statistically significant, farmers will
no doubt accept such results as relevant.

It is not encugh to ensure adequate training, identifying,
and execution of research projects with the farmers and extension
workers for the farmers. In other ‘words, it is not sufficient to
satisfy the prerequisites for msking agriculturel research relevant
to farming during pre-harvest operations. farmers need 1o be gnided




and assisted with post-havrvest handling of their faxrm products. A
farmer . who without adopting recormendations for incresse production,
has to sit by the road side for days on end to dispose of his 20 kg

of carrot will feel reluctant to adopt any recommendation that will
increase his production to LO kg without a guarantee to him of a
relisble channel of disposal. Therefore to make agricultural research
relevant to the problems of pessant ferming, the adeguately trained
research scientist, the extension specielist and the. farmers must work

. closely together throughout the different phases of farming tsoking the

decisions to farm, selecting the farm site, preparing the site, ob-
teining the appropriaste seeds, sowing the seeds, tending the plants,
obtaining necessary inputs (fertilizers, pesticides etc.) harvesting,
and post-harvest operatlons (processing, storage transportation and
marketing). For eech inmnovation, for every new production technology,
each farmer rust be successfully taken through these various stages
before agricultural research can become relevant.

One other 1mpo*tant 901nt is for agrlcultural research and
extension workers to appreciate that farmlng .is a complete industry and
therefore it is no use conducting research in isolated islands of dis-
ciplines. There must be strong links between research and extension,
and research specialists must work in complete interdisciplinary @eams _
to conduct research the results of vhich will be relevent to farming. The
question that arises,is "What is ¢ complete interdisciplinary agricu%-
tural research team for & crop.” There is no fullproof answer to this
question. However, the success of the Green Revolution team indicates
that a complete interdisciplinary agricultural research team for & crop
should include the traditional Plant Breeders, Geneticists, Agronomists,
Soil Scientists, Entomologists, Plant Pathologist, Chemists ete, but
nore importantlx it mast include Psychologlsts, Agrlcultural Economlsts,
Communication sPec1allsts, Nutritionists, Proeessing Technologists,
Domestic Scientists, Statistians ete., all working together om each
project as o team, It is beconing epporent that most of the research
done is the past in many parts of Africa were incomplete_because they
were done on a disciplinery basis. It was almost impossible to put the
odd pieces from the various disciplines together, and thereforej the

uncorrelated results became irrelevant to the problems oflpractical :

farming.

- Anofher area needing careful considerstion if t?uly agrieult?ral
research is to be made adequotely mearningful to farming 1s the eriterion

for assessing agrlcultural research workers for carcer advancenment.

Some

governments merely use the job deseriptions and job evaluations which are
tenable in other branches of government to assess agricultural research -

and extension workers, This is wrong and it is certeinly counter-productive,

because such an. gpproach induces top-class workers to go out of research

and extension to other units of government to earn high salaries.

When
however advancement in rank end salary adjustments are related to evaluations

of performance, the possibility of carcer patterns within agrlcultural
research becomes guranteed The question that next arises is "What is
eveluation of performances”. ' ‘ : ;

"In reny parts of the world, evaluation of performance is based
on the quality and number of publlcatlons 8 young scientist makes in
scientific Jourrals (most of which are in any case not widely c1rculated)._
Invariably results that would be ottainable from investigating the
simple and practlcal problems of farmers are not academic enough for
publication in the so-called scientific journals. Certainly the journals -
are scientific jourrals meant for the ivory tower scientists who main
contribution is to extend the limits of scientific knowledge. The
agricultural research worker on the other ‘hand is to produce practlcal
results that the peasant farmer of ‘Africa can adopt.

In our society, any agricultural research worker who opts for the
second slternzative, that is, producing non-publishable but applicable
practical results for the farmers, will be regerded as medlocre. He or
she w1ll either not move or move very slowly along the career ladder.

Rea1151ng this, every agricultural research worker tends to
establlsh himself as o good non-mediocre scientist to be able to move
fast on the ‘career ladder. The result is that we are all efficiently

“or inefficiently conducting scademic research that has no relevance to

practical farming. 'This is not the fault of the research worker but that
of the reseasrch admlnlstrator/assesscr who is using the incorrect yard-
stick."

Relevant agricultural research demands a unigue type of sslary, -
promotion and fringe benefit administration that may not be possible
within the customery burecucratic civil service systems. In agricul-
tural research an individusl hes little incentive to be creative and
productive if such s scholarship is unrelated to rewards. This is an
important area that the administretors of agricultural research in Africa
nust pay carkful =2nd immediate attextion to if agricultural research
in Africe is to be made relevant to the problems of peasant farming.

In conclusion, Mr. Cheirmsn, in addition to adequate training,
inter-disciplinary team work in research doing research with the farmer
for the farmer, srd extending research to cover all pre- and post-
harvest operations, devising appropriate criterea for the assessment of.
agricultural research and extension workers for czreer building; the
suggestion is made that research is needed in different parts of Afriea .
on how to meke egricultursl research more meaningful (relevant, bene~-
ficiel) to peasant ferming. This research must be speedily conducted and
the results epplied with dispatch. We must all reslise that the self-
sufficiency of Afriea in relation to azricultural products now or in
the immediate (or foreseeeble) future DEPENDS entirely on improving the
productive capacities of the peasant farmers of Africa.




UTILISATION OF SOURCES OF RESEARCH FINDINGS 1IN
AGRICULTURAL DEVELOPMENT PROJECTS

By
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1.. INTRODUCTION

In this brief paper I would like to promote thought and dis~
cussion as to whether adequate use is made of the accumulated resesrch
findings on asgriculture which is scattered around the world in Depart-
nents of Agriculture, Research Institutes and similar organisations.

" Recently & friend gquoted a statement ettributed to a pathologist
nemed Krantz in which he said, "The world is littered with vast grave-
yards of useless scientific data’ and my friend added, "and this is s
form of pollution™. S E '

In one sense I go zlong with this cynical observation because
information which is not disseminated to all who might benefit is wasted.
I wish to consider how this information can become more readily avail-
able to those who can use it. -

L) s ¢ .. Lot
Today in the developing world there are innumerable development
projects. They all have the prime objective of improving the standard
of living of the rindigencus farmer and to incfease!the’egricultural
output of the country concerned. This objeétivg_is,one'of'immediate
urgency. Sometimes perhaps the approach to ‘the problem of development
is the immediate instigetion of & research programme with the assumption.
that nothing useful is known and that.before the farmer can be reached
with valid recommendations a full scientific investigetion must be

under teken. This <implies years of work and meanwhile little progress
can be made in development as such. '

It is suggested here that whercas seientific research work
- designed specifically for the realisation of the cbjectives of develop~
ment will always be en essential reguirement in the long-term, much
greater attention should be peid to the information available from past
tesearch and the spin-off from present on-going resezrch in order to
make recommendations which can thave an immediate impact in the areas of

greatest need.

*

. If this type of inforpation was systematically screened from
country and worldwide sources, documented and computerised where possible
by an international body such as FAQ in such a way as to be aveilable as
packages for specifiec needs, an invaluable service would be performed
for those who do not have time to wait for the outcome of protracted
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research, It is emphasised that the extrapolation of agricultural
p?agtlces from one ecological zone or ohe set of ‘circumstances to
similar arees or needs in another place is not a substitute for eventual
c§reful research evaluations but will permit early develorment with
high probability of success, using tried techniques, i e

2. COMPOWENTS OFs AGRICULTURE

a. Crops

. All of the important food and commodity e
been 1nves§igated in considerable detail ot rezeaigﬁsczitzzs 2232Si2av?7
ell ecological and climetic zones. At least twelve international ©
centres are funetioning today to continue this work on & very large
sczle and are using the most modern methods for the collection ofgdﬂta
Most peoplg her§ are femiliar with some of those centres in particuzarr
those dealing with cg?ea}s,.rice and potatoes to mention only a few.
Vast resourc?s.of varieties and genetic material are available for Qan )
crops for utilisation in newly developing areas and are being dis- Y
seminated where need erises. One of the most important.funcfions of
FAQ and such centres is to moke this and other material aveilable, but -
no? without dlsQrimination as to known range of adaptation. Highiand
mA1ze 18 not suitable for lowland areas and vice versa. the disease
complexes are different, Cultural practices ere workeé out for most *

. end can. be recommended for particular circumstances. With careful
con§1d?ratlo? of local soil and elimatic conditions perhaps only slight
variations will be required in giving recommendations to farmers w'tg ‘
confidence 'in the newly developing areas. : - : e

s However,'ip is 1ikely that in formuiating nev projects and the
se ‘1gg'up of p?og;ammes'for nev research institutes that such questions
?:O;atgeoies§ed}ng, spacing and cultural practices will be investigated
from tr ginning as a matter of course and i - whi
o of girecs Loing as ' and yet so much iz known whigh

It has often been shown that introduced varieti -
fgvourably unde; local conditions, that is, withv:régzizzmcgﬁpizeu::
with local cultivars. Full sttention should therefore be given ?n tg'
early.phase of programmes to determine the best use of such loeal °
materlal_unge?'imprqved practices. Where they are unsétisfactor or E
where tye limit of utilisation has been reached, a careful introgucti
?f eonlc ?aterial will have to be made and subjected to a research o
1nvest1g§tlog. Ifafull informetion concerning the rénge of ﬁdnptabilit
of material 1s nvajlable, as is being suggested should be the ;ase Y
then the_amount'of material to be handled can be greatly réduced=aﬁd
gssless 1nE;oductions av?igeé. Breeding programmes surely should only
i fﬁlﬁggirgetgn, at leas? initially, for specific purposes which are not

1lled by the materlal at hand, such objectives would clearly concern




i i iti value, yield ete. It is
diseasse end pest resistance, nutrltxongl valug ‘
of fundzmental importance also that thls'brgedlng work shogld be
carried out in the areas where the crep is 1ntqnded to be growm.

on 'is a useful crop to use as an exemple since a great
denl is ggzzn about all aspects of its cultiva?lon. In any nef.gizeloP,
ment area vhere it iz proposed to grow cotton 1? should be gosu;r.eties
to specify the manner in which it is %o be c?ltlvﬂted.andlt elvea;
vhich are mést likely to succeed. _The_experlence aya}lab & g r lly
for both rainfed and irrigeted cotton is almost unlimited en :?
documented. For the past 5k years the Cotton.Research Corporad}:? .
has carried out research in all parts'.bf Africe under al%l?OE ; 10
vhere the crop can be grown and the_flnd1ngs‘hav§ been pu ;s e iiké—
INFAC and IRAT, the Belgian and French organisations, hav; one ke
wvise. The vast research facilitie§ of the USA have plape pn reco
similar research findings end continue to do so. :

Cotton varieties well tried and proved for ell r?qglremen?s gf
quality and envirommental growth response and ot@er speclf;c ?:%ulre
ments are readily available. The Cotton Agronomist charge W1utilise

. responsibility for initiating the development of the erop canTriﬂlé °
all this information and msterial for early recommendatlc:.bl. i thésé
limited numbers of selected types w*l% be necessary to.es a ';Eble ose
best suited. Under irrigation conditions where water is av§1hud. ‘dpr
the year round an optimum date of plantlng has to be es?a?i;i e gtgin-
rainfed conditions this is largely determined by the ralnl o e
and growing season.’ Breeding ne?.varletles_ls not an early Er;gz;hgé
This is borne out by experience ;n the igash giiizi :ﬁiigv:isausually

ial. ieties have given top yields. ; aelly
;:giizglii :zizztisn for 1gca1 adaptation and this source of variability
should first be considered.

An early requirement in the development of the cotton in@ustry
in any country is to establish the requiremegts of ﬁha@ country ;g terms
of quality and production for local consumption and ?o con31derTh_e
needs of prospective buyers if export is wltimately 1nt§nded.i tlz
aspect of healthy and profitable growth of the ;nd;ﬁi;y 1:i;§§é§ci§ .

i i uld be ¥ u
times and the experience of others sho_ .
Z:?:ing up a Cotton Marketing Boerd to define the reguirements and to
guide the breeders and growers.

Similar ~ parallels could be_drawn for cther cropslwhlch h::iu?qg
world-wide attention. I have been }nformed of an extrem: Y s;g;:stan
campaign for country-wide increase in production of wheat_ln Pe whéat‘
With international nssistance thg Yhole-range of 1n?orma ion °
cultivation and varieties was utilised in a production dr1ye ¥ .
Government. Concurrently all necessary r?search vas on—golngui: iﬁo Yy
was adapted as new information became available. Thetef res
& bare three years was a surplus of wheat in the country.

b. Livestock and Forage

_ The numbers of cattle in the most important cattle-rearing
underdeveloped countries are increasing and the ability to feed them
decreasing. World prices for meat are nevertheless escalating and. the

Quite rightly much researeh is undertaken in Africa today in
up-grading local animals-by'cross-b;eeding with exotic species from
Europe and elsewhere. We are engs

of such work can reach the Peasent fefmer and then only.aﬁsmall—pe:—
centage of them. _Such cross-bred animels cannot realise their potential
vithout appropriate irmproved feeding. The revolution in Tarms! practices

with regard to fodder production to this end is likewise a lengthy °
business, ; L. o

. The need remesins however, for all those engaged in rapid deve-
lopment to make an impact on higher production from animels today and
that implies the utilisation of existing experience working with ingige
enous beasts. It has been demonstrated quite simply many times that
meat end milk prOQuction_of local znimals cen be appreciably improved
with .better menagement.  This is being demonstrated very ably at pre-
sent at Melka Werer and other places on cattle, sheep and goats;- '

Work of this kind has becn continuous in Africa since as early
as 1900 and the reports of workers in this field must to a very great
extent be gathering dusﬁfon library'shelves;"It'seems-to me that there
is a tremendous waste of effort here if this knowledge cannot be used

to shorten the'time taken to nake en impact upon peasant farmers'
rroduction, ' '

The utilisation of native grasses and forage by conservation
methods would seem to offer an immediate benefit before more long-term
screening of introduced varieties cah Be effective and in this fielg
again developers and extension workers can draw upen &' wide-range of
knowledge from East African countries, ‘Australia and South America,

A transference of their techniques to suit’local conditions would surely
promise early suecess. I am not suggestiug that this is not being

~done butlsimplyfdrawing attention to ancther agricultural ares where
" repetitive research may be unnecessary if thie available information is

brought to the attention of all who need‘it,




¢. Farming Systems and Acriculturel Machinery . .

"Under this heading we consider o most important aspect of
settlement and development. It is not sufficient to introduce fdod
crops-and machinery to newly-settled people.or people whose: exzstlng
way of life patently needs 1mprovement The increasing awareneSS of

. +this as e vital area for sttention is realised toda 2y by the govern—

ments of developlng countries. It ig & socio-agricultural problem
and the most important aspect of it is its urgency.: Results agre -
needed irmecdiately and not at some distant time in the future. . 3
Much excellent work is in progress here in Ethiopia at CADY, Angar
Gutln, Gode and WADU at Wallamo- Sodo to menticn a few~ many more are
in being or planned. L

In this endeavour above all it is necessary to teke advantage
of what others have done successfully elsewhere, - This cen be studied
and used to advantage for immediate benefit. I call to mind the
enourmous success of the Gezirn Scheme in the Sudan where farming
systems and Government inputs and orgonisetion are well-defined and
[doctmented. In Zaire, in the past, many years of careful study went
into the structure of villages and farmlng conmunltles for many’ecolo~
.gical zones, This too was recorded and is vallable. The success
and failures that such ploneers encourtered can gulde present :
jdevelopers. S . . . .."“

W1th regard to machlnery use whether it is the modern tractor
oY’ 1mproved implements much hes been done which is of imediate use
on 3tate ond peasant farms. Many-years of mechanised farmlng pract1ce
ere available from Nigeria and other pleces. There have been many
*failures and psrtlal ‘successes. and these all provzde lessons for new
schemes. ; . : - R
_ The amount of research and 1mplemcnt iticn on 1mproved anlmal-
drawn equipment which has been done in Senegal is -well~known. With
very little chenge in technique and design of tools it would seem
that their experience ig of immedinte use in other countries. ‘The
specialist in'this field will know where to get his: 1nformat10n but
this does not -invalidate 2 systematic collection of all data that
" those engaged in this class of work can utilise and to make sure that
it reaches them. It ig unllkely thet cone person will be aware of =ll
that has been done, if this is the case then it is possible that o
vital piece of information whlch would prov1de e short-cut to progress
may be mlssed. ) : . . .

: Perhaps the most dlfflcult aspect of applylng new farmlng systems
and tlllage techniques with specially designed equlpment will be to
convert farmers from their traditional ways. Even in this area the
approach found successful by others may enable more rapid progress to

be made if these are known.

d, BSoils end Soil Fertility

‘The-disciplines involved here are ¢learly morée basic end that
the use of knowledge on soilk in general may be of very limited usefulness
in development areas. I would be very much interested to know the views
of soils people on how the assembled experlence of workers in other .
countries could be of immediste assistdance in development.  The evaluation

of soils on develdpment sites clearly have to be.made for particular arecs.

Perhaps it is’ in the methods by which this can be rapidly done that much
can be 1earned by past experience. '

In the broader aspeets of 1and evaluation the advartages of the
new technology of remote-sensing is epparent for world-wide use.

e, 'Cros‘Protection

With regard’ to pests, dlseases and weeds each area must he
evaluated in terms of its own. spectrum of problems. Whereas research

. work is of obvious necessity in-these fields there is & vast accumulation

of knowledge which is increasing all the time that enables useful prac-
tical approaches to be made to development areas. Cultural practices,
times of plantlng and rotations all have been shown to be important
factors in crop protection and this knowledge is of immediate use when
making recommendations for development. A simple illustration of a

~-proven practice is that for the control of Pimk Bollworm in cotton by
the enforcement by Goveroment of a close-season "in plenting cotton. In
most cotton-growing countries where this pest is @ problem enforcement
is prsctlced. Unfortunately we do not have similer legislation in -
Ethiopia elthough it hos been advocated for sohe years p*st. In this

. current season Pink Bollworm has been present in the erop in the Miadles
Awash due to the late presence in the fields of the previous season's
‘cotton ecrop. This could heve been avoided if the ohllgatory clearlng
of the land by o certaln date had-been 1aw..

The large chemlcal companies spend considerable sums of noney
on testing their products and with judicious acceptance of their in-
formation.crops can be treated according to their recommendations. The

- relotive merits of verbus products is a matter for research testing and
. must tzke time, necessary though it is acknowledged to be.

: Much the same story applies to diseases and weed control.
. Specialists in all these fields need no instruction as to how to obtain
information but there would seem to be s case for packaged information
~. to be made available from all sources for the use of those whose duties
include crop protection but who are not prlmarlly trained for this

purpose.




3. SQURCES CF INFORMATION

These nre almost unlimited. In all countries of the world where

there are well-established institutes of egricultural research end depart-

ments of agriculture the sccumulation of research date dates back many

years., The research which has been conducted in these places coveﬂievery;r

ecologiczl envirommert eand they have, in their qrcﬁives, experimen;al
results on all aspects of sgriculture. Much of this resgarch_hus. een
investigated mony times. :

The universitics of the world are rich in basic resezrch which no

doubt contains e grest deal that could be applied if it were widely known,

Too often such work does not get beyond the institute where it'wasca?rlgd

out.

This points to a need that all who engage upen agrlculturai re;e
search should do so with a cleer desire to See.Yhat it 1s.u§ed anfuga .
available to the widest possible pub}lc. There 1s & practical usefulnes
and a personzl satisfaction tec be gained from-this.

In all major fields of work there are specialised_gourgals-;i:dy
to publish the findings of research wor%ers: The reportslanilgqgrza‘but
of individusl institutes are also repqaltorles'qf much velua eb an e
these sre only of use if publication is speedy. It has always bee

endenvour of our own IAR to get research data into print in the Progress

Reports at the earliest possible date but I was once associated with an

aericultural research division which wes many years behind iy publlshlgs--
e - ) - |

results and thus rendered them very;much less‘gseful.

L. UTILISATION OF INFORMATION -

Where proper sources of informetion are availsble they will serve

two importent purposes. In the first instance it will give a solid back-

ground to the planning and executinn of rapid development of agricultural

schemes, which is the main purpose of this discussion, and in the second
3

it will. provide sure guidelines for the choice of non-repetitive resegrch:_;

progremmes. - -

I know that dedicated research workers'#ogld_not‘be.satlsfled '
with anything less than a thorcugh acquaintance with the work of others

so far as they are able to obtain it from their libreries and information

i h
contacts. Development and extension workers ney not -have access to the

game facilities nor the time to digest such information if they had.

Tn order for such people to be fully informed there seems tolbe g need

for an information service on which they cen draw.

5. DISSEMINATION OF INFORMATION

This brings us to the all important question of the dissemin-
ation of information. How is it to be made available in easily ass-
imileted form for the particular worker? What is reguired for the
scientific researcher may be different from the need of the extension
services, Information, as everyone knows, is found in Journals, rew
ports, abstrecting services ete. but it is literslly impossible for
any one individual to have access to all this informetion aznd to sereen
it even if it were aveilable to him. There is & need for a central
crgenisation which can sift and collate in usable form all knowledge.
This is an enormous task end may well be difficult of achievement in
the near future,

Censiderable progress has alrecdy been made for various dis-
ciplines teo collect and computerise data. To guote just e féw examples
there is AGRIS an IRAT/FAD project for cereals, vegetable crops and
tuber crops. This service will supply full informetion on cultivars
in releticn to ecological adaptability. There is INFIC the Intern-
national Network of Feed Information Centres which has computerised
data on livestock feeds. There is an interesting development from
Beltsville, Maryland, USA which was brought to my notice, where taxo-
nonists and egrodomists have collaberated on the production of a
Crop Diversification Matrix. This deals with & 1000 species and has a
computerised data retrieval system for giving the bioclogical parameters
for field operations for these species.. An international centre (IBGR)
1s making available information on genetic. resources for crop species.
A further centre (IIIC), the International Irrigation Information Centre
is coming intc being in Israel for making sveilable knowledge of
irrigation techniques for orid land farmers. Mshy other large organ-—
isetions are collecting their informaticn in similar ways. However,
there would seem to be a need for a co-ordinating body to draw together
mach of these sources of information for the use of development
workers. o R

The FAO Current Agricultural Research Informstion System {CARIS)
seems to come closest to this need and aims at a closer awareness between
scientists’ of work in hand. It is intended to set up CARIS Regional

ffices in all Member-States to facilitate liaison between the CARIS
Coordinating Certre, at FAO, Rome, and the research workers or
institutions. :

It is suggested that perhaps for the future only en international
organisation such os FAO could begin to tackle a task of such magnitude.
The FAO Documentation Centre is wavailable to supply on microfisch copies

of requested literature or to supply literaturc covering aspects which may
be gpecified.




However, ideally what is being asked for is the facility which will
engble the field worker to pose a set of quest%cns relevan? to "his
terms of reference and the orgenisation sup?lylng th? service to be
gble to supply 2 set of relevent answers which are dlstl%latlons o? .
known research, This may,” in its simplest form be a list of varieties
for a particular crop which it would be profiteble to test unqer a
given set of conditions or a set of parallel experiences agp%lcable for
a development project which would repay study before f:nalls;ng a
development programme. ' : - ,

Information of this kind could be made availeble §s;a package
for & perticular need. It would enable the correct priorities to be
placed on investigation in those areas where the least was known,

6. CONCLUSIONRS

Yost people will rightly say thet the subject of this papef is
selfevident. It i¢ not intended as a criticisk of regsearch work; the |
need for such work is continuous, problems generate problems. However
the attention of the world and the develoging world in partlcu%nr 18
centred on n vital urgency to help thoge in grectest need and in this
ares sgriculture is o number one priority. One of the fund§men§a%t .
weys in-which to achieve this is in the correct use and gvailability o
information,

Everycne here who is concerned with research in'agyiculturgnh&s
a clear duty in his objectives; he has to ask h1m§e%f continuously
whether whet he has learned in his work can be utilised and if so.hqwi
can it be tronsimitted to those who .can reach the farmer. Uglegs a -
positive answer to this question can be found then the work is & waste
of_time. :

FAQ was originally conceived as an organisation which should
supply information on agricultural.dev?lopment jfor.the betterment of_
all peoples of the world. This obqectlve should still be paramount.
The means by which this can be achieved have only been touched upon. \
It is outside my competance to. drew up & blueprint for future sction bu
I pelieve that the time hos come to ftake stock of what we alrea@y have
and what is daily being acquired to meke the best and most prof;taple
use of it.‘ . — g

DISCUSSION

The Chairman thanked Mr. Saunders for his interesting and en-
lightening paper on a subject which is often taksn for granted. The
Chairman commented that investigating what research results already
exist is not & waste of time and should be undertaken more often.

We should also do this as the spring board for what to do next. It
is often forgotten that what somebedy has sterted should not be left
in derk corners or on dusty shelves. It is an investment just like
uoney in the bank which we should expdoit for the betterment of
Ethiopia in particular at this time. He then opened thée floor for
comments and questions. ' .

It was commented that the paper had covered where resemrch
findings are available, but the speaker had not really cautioned us
sufficiently about the implications for environmental conditions.
He said that even in Furopeen countries there is a lack of institu-
tional framework to accomodate inputs such as fertilizers and other
chemicals which may be harmful for the enviromment. Should we
postponed such questions in order to deal with the present crisis,

Mr. Saunders replied that the real purpose of the paper had
been to illustraote the feeling that we do not make adequate use of
existing research results for development programmes, i.e. for in-
creasing the production of the peasant farmers., What you have said is
very important and when I first wrote this paper, I did touch upon the
use of insecticides in the séction on Entomology. However, I was
entering an area where I am not sn expert and therefore I probably
could make some misleading statement, - However, you are quite right to
raise this problem. Work has been corried out particularly in-the
United States on the damaging effect of chemicrls on the environment.
We must caution 2ll our werkers who use these kinds of chemieal to be
aware Of the damaging effects that have been seen in areas where un-
limited quantities heve been used.

The comment was made that on many research stations Annual
Reports sre produced which are only useful for research workers and
there are many types of reports and techniecal papers produced by the
Institute of Agricultural Research and others which egain are only -
really of any use for technical personnel., The problem that eoncerned
the questinner was how these research findings can get to the farmers
vhere they are needed. He felt that even st the institutional level
there was no system for monitoring the materials in these reports and ;
investigating the technology and cther improvements suggested. He ’
felt that we should now take Dolicy steps in order to make this
informstion .generally available otherwise these reports will remein
unused for a very long time.




Mr. Seunders replied that he had nct got much comment to make,
This wos o statement of fact end he could not mdd much to it. The
Chairmen also felt that there is = -need for a better ecmmunication
systém mey be in o form of egricultural journal. The Chairman asked
the questioner to expand on his theme.

The questioner replied that he was not referring to an agric-
ultural journal in particuler, what he wanted to see is a comrunications
system particulerly for extension workers so thet materials could mere
easily be passed directly to the fermers, in o 2y they would under-
stand, We have to know whet informaticn is coming in 86 thet the
extensioners, the development agencies and the farmers can slso be
aware of what informstion is availsble. Perhaps we have tc start
through an international crganization. The concept is that we should
be both linked to an internationsl organizaticn and other development
agencies and 2lso to the farmers. Information can go in and go out
and be used. At the moment there is no such organization. :

Another perticipant commented that most of the "publications
ere produced in languages .farmers can not understand and use. He
wondered why we did not produce more materials in Amheric, Orominga
or other indigenous longuages., He was not denying that the value of
the publicaticn did not depend on the lenguage in which it is written,
But he felt that Ethiopia should try and produce more materiel in lapw

guages that the farmers can read.

Another speaker from the floor ccmmented that we should be
coutions in taking the results from work in other parts of the world,
Environmentsl conditions are so variable that it is often difficult to
direetly epply the results from one region to snother, even within the
same country. He felt that we should have sceess to information on
results but we should then carry out observations before nmaking recom-
mend2tions to develcpment agencies and other end users.

Mr. Saunders replied that the point was well taken, However,'
he wns pointing out in his paper that if we had sceumulated all the
results available for & particular crop or situation then we could save
ourselves & lot of time. He never implied that we should nct do research
or that research was invalid, but such an investigation on existing
research results might cut out useless investigations and give better
guidence on where we can begin our resenrch and therefore get quicker
results. Even now in project developments all over the country, these
are geing on.withcut prior resesrch. People ere being settled, lend o
is being developed and surely this could be done more efficiently, if
all the information on similar ereas snd the crops which are envisaged
to be used was available to the people implemerting the projects, It
is simply coming up with the information from the cther esreas in order

to enable. speedy development to take place. This does not take .

the place of reseerch, research still hms to fulfill its obligation
of filling the gaps in this knowledge as the prcblems are identified.
Returning to the preceeding questioner, Mr. Saunders commented that .
the Institute had already got scme 20 publications produced in
Amharic and cthers were in the pipe line.

. Another participant commented that the papers in tae mornings
seasion and this paper has indicated that we should leave research and
¢oncentrate more on extensicn. The commentator felt that there is -
st11l a need for reasearch work, perheps there is a missing link bet-
ween research cnd extension. : . '

Mr. Saunders replied that he hoped thet he had made if fairly
clear that he was not ettacking research but only making a plea that
ell the work done by the compétent research workers in various -
countries should not be lost in the archives of the various institutes
where they have worked and are working., In fact, this is much bigger
Job than any cne organizetion within a country can undertake. This
needs to be done at an international level, where all results are kept
together and critically examined and the backbones of them picked out-
and made available for early development. Not at any time would he -
suggest that research work should stop or that the research people .are
not useful. .This is a misconception entirely. But many people like . .
yourselves who have done research work over many years, have not
always had your work fully appreciated and it has not always reached .
the audience that it should have done. He was calling for & rescue of
this work both pest end present and a use made of it immediately for .
developrent projects. = ' ' . .

The next perticipant wanted to mskeé a proposal. We have & =
very large number of development organizaticns, agencies and institutes
working in the country and which produce a large range of publicaticns
between them. If the publicetions secticn of the Institute could just
collect all the titles which are published in different forms and put
out & list every half year so that we, the research workers and others,
can see where there are titles that interest us. We could then write
to these crganizations requesting for. their publications.” This would
greatly assist both resesrch and development in the country. Mr. .
Saunders replied that he felt that this would be part of the project
called CARIS, which was likely to set up the liaison office in this -
country. , Then it.would be possidle to collect titles of research
publications and pass it arcund for others to see, The publications .
section in the Institute is very new and has hardly got off the ground, .
and hardly got organized, but he felt that this would be one of its S
functions. - . - oo el o ‘ -

Point of informsticn. Shortly efter the seminar Ethiopia
signed the apgreement to becomg part of the CARIS prcject and the CARIS
liaison office foi the ecount ' was loeated - in the Institute of
Agriculturel Research. RN '
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RURAL DEVELOPMENT THROUGH S ADEE
ORADEP
(SOUTHERN REGION AGRICULTURAL DEVELOPMENT PROJECT)

By
Mr. A. Berderon

(General Manager of SORADEP)

It is a pleasuré to have thi pportun

) At ; 1s opportunity to present the

gzigioizzzilgizg :El?h ;e;e edopted by the Southern Begion Agrizzlturnl
ect in helping in the bettérm : it

for the small farmers in the project ares. eub of the conaitions

between tgzerggiiizinsﬁgazizep1§ces more emphasis on the relationkhips
nsion programmes and on the co
the research programmes than on the methodology in extensioﬁtents of

Awassa Farm - A Regional Pole for Develoﬁﬁéﬁt

vhich hadR;ghz from thg outset SO@ADEP was based on research progrommes
Progremmes werr emghe51s on practlgal rather than fundemental fesearch
Avtann with ere ?rlented t? the major crops grown in the area surrc d:
Awassa with specicl attention being paid to'maize and red e
immediate target was to define clesrly: T ed pepper. The

- adaptation of varieties to the aren;
proper cultural practices; and
a seed multiplication programme.. -

It is well understood that these were not the only taska thot

the Awassa Research Stati i : ey
the ! ation carried out; but. they were the most importent

Fortunately the research static ) .

s \ tation was part of a wid :
g:;zzs;tzﬁ Awagsa Agro—Indust?ial Share Company. This wa; ?zrzzﬁz:;s-
eatod on : ;eSU1tS - from trials at the rescarch station could be

pested ¢ fielgrge scale at the Avassa Farm before being extended to small
are much more 25si§he rlsgsdentEIIEd in testing the results from research
: v carried by a large unit such as the b

farm‘than on the one to three hectares of a small farmgs' 000 heotare

 guintals i;hziiaﬁztognzii'zze yie%d oftmaizehad feaéhéd &t.leas£.60
- : : assa Ferm that it was thought s
the results as & basis for & regional agricultural pro?ectsafe vo use

Maize improvement — the priority

Following are the reasons why meize improvement was chosen
+o be the first target for SORADEP. These reasons are not intended
as comparisons or critisms of otner extension systems such as model
formers minimum package programmes or very intensive and comprehensive
programmes with the mass action cn which the programme of SORADEFP
was based. However, for those who know something sbout agricultural
development schemes in Ethiopia, SORADEP appears to have scme rather

original features.

 Briefly the following are the main principles which led to
the action taken by SORADEF. - '

First Principle: the improvements must be appropriate to all
farmers in the ares concerned.

Maize is grown by almest all farmers in the project area as
both a food crcp and as & casgh Crop.: A1l formers were thus. inters
ested in producing more maize and thus improving maize production

would fulfill this first principle.

~ Becond Principle: the imprcvements pust attract most of the people
quickly with a significant economic return.

This prineciple is closely related to the first and it implies
that diversifieation of crop preduction is kept as & second priority.
. In concentyatimgon one crop all efforts can be directed to the
extension of a package of improvement for that crop which alsc mnkes
it easier to train both extension workers and formers properly.
Third Principle: the improved techniques should not be scphisticated.
TFor example, row planting of maize has been found to be one
of the factors for increasing yield. This technique has been found
easy to apply using the locel 'meresha' plough.

 The target was to increase totel maize production in the
area by 15,000 tons within four years; this would be an increase of
25% in the total production of the fermers in the area.

The Integraticn of Research and Development

Travelling throughout the 7,000 square kilometres of SORADEP
quickly reveals thet the area is heterogeneous. Soilg ineclude
voleenie pumices, dsrk loams, grey clays and red sandy loams; there
is one month's more rainfall in the south than in the north; altitudes

renge from 1,500 metres to over 2,000. This heterogeneity gives a




vide range in the ecology of the area. An initial survey has defined
eight ecological ereas within SORADEP, Thus it was not possible to
apply the fourth Drlnc1p70——-that of homogenelty———to the regional
develaprment progremmes.

Tbus one of the sarly decisions taken by SORADEP was to -
establish multilocational expprlmentel fields in ss many of the eco-
logiczl arees as passible within the given bud th anéd supervision
capacity.. ) S

Thls situation %hen raised a question about the suitability
and use cf the Awassa Research Station. Would it not have been better
to spend the budget on demonstraticn fields in order to relnforce the
extensicn activities? -

Although the Avassa Research Stetion provides dats which
only fits the immedinte sux roehdang area of Awassa, it hes been found
that this date averages out “or the whole SORADEP regicn In fact
70% or more of the work is suiteble cverywhere and thus tne' work of
the stetion is far from vseless. However lt kas alzo to be remembered
that this date has to be reflned for ti. differant areas,

It wes also genera11y agxeed that there was no better
demonstration site than o farner's field where the farmer himself
applied the advice .of the cvtenalon agent . £o the best of hlS ability.

For these. reasons thc research statlon was kept and built
up and its activities were progre551velv ertended first to three
experimental fields in 1971 =2nd to five in 1972 which are located in
different ecological areas within the SORADEP project area.

SORADEP and the Awassag Research Station mentain a close
relationship by

- pomblnﬁng to dis cuss thc anrual. research programme*

= BORADEP ce-~yirg out I1n the field. the decisions taken
using the lej-outs prepared by the station:

- the station ©oll ctlnb the rouzh dets from SORADEP
analysing it and giving the interpretation of the
results to EORADEP.

The Institute of Agrlcultufal Regeerch hes also shown con-
fidence in the ability of the experimental department of SORADEP by
sending international, national and pre-national trisls to be carried out
on the experimental fi=lds as well as at the research station. Thus
the data collected from the experlmeni sl fields heve been added to that
for the nation: .as a whole. . ‘ '

o’

Peasant Extension Werkers Trained by the Project

The fifth principle adopted by SORADEP was thet "in order to
reach a large number of pecple quickly with improved technlques the
extension network must be very dense”,

This is very easy to say but not so easy to manage, particularly .
finding the many extensioners needed and the cost invelved. By 1975 the
Extension Personnel in SORADEP wes made up es follows:

Arbo or Jimma or equivalent gradusates 3 ‘ .
Awassa Training Centre Graduates 11
6th - ’(th grade students 101

This balance in the extenslnn personnel is most probably the
main feature which makes SORADEP different froem other projects, parti~.
cularly the number of sixth to seventh grade workers. These workers
are called Instructors. They are selected end recruited frem smongst
the people for whom they will become extension workers. Thus they know
the local people well and’ speak the local language. The use of these
people enabled a very strong relationship to be built up between the
farmers of more or less formal villnges and the Project. This strong
relationship is holding true for the newly formed Farmers' Associations
However some other conditions also had to be fulfilled in order that the
extension workers could be efficient in their work., These conditions
relate to training end work orgenisetion. However, it.is not the in-
tension of this paper to go into detalls on these points.

Overall Adherence to Simple Cheap Techniques

As a.result of adhering to simple cheap techn1ques (the third
principle) SORADEP has far surpessed its target for maize productien.
In the 197k season the increase in production was 33,000 tons and for
1975 it is expected to be around 45,000 tons. These figures are based
on production in 1970. (The target for 1974 was an increase of 15,000
tons)

From the initial 10 quintals a hectare, yields had been ralsed -
depending on technlques te: .

17.57 q/ha for seeds of fourth generaticn produced by the
o farmers.
32.27 q/he for selected seeds sown In rows at the recommended
planting date and given proper weed controly
£3.92 g/ha for the seme as above plus fertilizer.

The above figures ere based on crop samples from 19Th.
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New Packages and Test Farms

For the time being it would be. possible to eontinue using the
known techniques to keep up the level of production per unit ares and
to inerease the total production while reaching more and more farmers
vith improved techniques. But it must be seid at the same time that
8ll the aresa covered by SORADEP sufferg

from over population, fragile
soils and overgrazing with large herds, Thus SORADEP should not con-
tinue i i

Already

many . of the.sdils in the
SORADEP ares, : ' T

Thus SORADEP has been making plans and taking the next steps
to improve the farmer's technology and conditions. The most important

consideration is to fing = solution which will at least paintain the -

soil fertility, It has been considered thet it .is technically possible -
to integrate cattle husban ion in one single systenm

which will still be totally manageable by the farmers.

In order to study this integrated farﬁing systex, it is intendsd
to establish Test Farms.

These Test Farms must be representative of
the other farms in the area in all respects, e.g. family s5ize, land
aveileble, distance from a veter source and from market places, ete. .

The target of this progremme is to find the possibilities
available to the farmer to: o T A

- integrate cattle

ﬁﬁsbandry with food and fedder crops!,
introduce fodder crops into the cropping system;
reke maxioum use of anipal manure.

2lso be designed to define the progression

nd out how to grow f
how to use to the maximun
perticularly manure which has so
or wested by so many farmers.

ation with other crops;
cattle husbandry,
moment is spoiled

the by-products of ,
much value but at the

o-define the systems which fit
¥ into the loecal situstion, Finally,

» the firdings from the Test Farms will enable
packages to be defined which will enable improve-

ments to be introduced at each farm level., -
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Conclusicn

Extension should never exist without proper r:search But re~
search pecple must not lead extension sctivities 1nto wa sting natural
resources, espe01ally the soil, However the first alm of research
should be to give an immediate answer to the problem of r&pld product1on
increase. The second aim should be to solve the problem of maintaining
the pctentials of rural areas by dlver51fy1ng the means.of productlon
end evolving systems’ that fit within the ecological and soc:.ologzcal
conditions of the area :for which they are intenhded. It must never
be forgotten that research must be oriented to the promotion of the
farmers welfare. This must deeresse their dlfflcultles end must not
chenge them into the slaves of technology.

DISCUSSION

ThP Chalrman thanked Mr, Bordercn for his preSentatlon whlch
had been. glven from his heert, Ue. felt that if more. people approached
their work in this fushxon there would be nore to glve to cur farmers.

The most pertlnent questlon and plcture that had come out from
the papers that has been presented so far was the 11nkage between
research and extension. It was felt that there ves & great deal to be
learnt from the SORADEP experience. ‘It was not necessary to. look outside
the country to find o proper linckage between research and develop—
ment which was dovn to earth and working for-and with the farmers, It
cen not be denied that a lot of research has been going on for a consi-
derable time, but there has not been a good linkage between research
and extension. Eventhough most resbarch stations have some connections
with extension, the linkage leaves a 1ot 1o be desired. It is. often
said by the pecple in extensicn organisaticns that the problem is with
research; and the people in research say. that the problem is in
extension, We have to. come down to earth and attack the problem gt the
weakest ncint. Perhaps it would be appropriate for the body, met .
together ot the Seminar, to put more pressure on the Government to brlng
research and extension under one wing. If this could be done as it hes
alreedy been done at.  SORADEP then we could render far more service
to the farmers. The General Manager of the Institute replied thet he
felt this point should dbe left to the closing part of the neeting which
was going to be devoted to general discussion, where this point could
be put as a resolution from ‘the’ meetlng o .

hr. Borderon was asked what the relatlonshlp was betwean

SORADEP and Institute of Agricultural Research. Mr. Borderon replied
that it was a long story but he would try and cut it short. SORADEP
‘was set up under the Ministry of National Community Development and thus
wag scmewhat apart from the Ministry of Agriculture. Now this problem
hes been sclved as SORADEP has been put under EPID. Previously inorder

to get in touch with the Ministry of Agricultu;e he had gone arcund

and seen people; at the same time he hed been in need of_thlngs such

as publicity for SORADEY. Thus SORADEP gat the~opp9rtun1ty to grow
rational and international types of trials. Thls did not cost money

from the project; only provided rmore information for the Institute.

‘As ‘for the future, he thought and felt that o dicision was needed

for the Awassa Expur1mental Station to be made into a Regionsl Station,
Taking into consideration all the multi-locational experlmentﬁl plots

ve feel we.will be able to provide much informetion in ecllaboration

with the Institute of Agricultural Research. However at the moment .
SORADEP does not have direct links with the IAR., The SORADEP project

is well known at the Planning Cormission. Infact many of the other
regional develcpment proaects are now conylna some of the features cof
SORADEP which made it unigue. In our opinion nct least is its extension
approach through groups vhich now fits with the present philosophy.
instead of the model farmer approach, which is used by other comprehensmve
proaeets. This is a distinctive feature of SORADEP. The second unlqgc
feature is its training of extension people. Mr. Borderon felt that it
wag high time that we now thought in terms of people themselves trying

to solve their own problems. This brought him to his main point on how

t o meet the manpower requirement for settlement projects. At the
noment we are locking &t this problem in a very ccnventional way.

That is serding people to treining schools and giving them some kind of
- gertifigate at the end; and then teking them back to the project. He
felt that this was Stlll necessary tc some extent but the general line of
thought is that the people who are going to work at a lccal level should
be given their training st that level. This is exactly what SORADEP

is doing in training extension people, They select from the local
people, they train them in their own language and send them back to work
within their own locallty. This approach could well be used in other
- eorprehensive projects both present and future. Another unique quality
of SORADEFP was its linkege with Awasse Stete Fearm and the Experimental
Station. This geve the region o packet of services. This approach could
well be applicable in other regione of the eountry.

A perticipant mede one corment on the development of SORADEP.
Inorder to bring about this development they had to use the manpower that
was available even if they are only six-grade complete. It 1s well
realized that o sixth grader does not have the background cf somebody
who has completed his edueation, but if we take such pecple and we train
them and they are also trained by the farmers then in four to five years
they make very valuable extensicn workers. If we were to wait for all
the technical inputs and manpower reguirements to be fulfilled we would
not carry out any development, We have to work with vhat is availsble
and this is what SORADEP had done and proved that it can be successful.

The questicn was, .what was the ratio of extensioners to the
farmers? Mr. Borderon replied that this ratio varied from cne area to
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ancther, There is an individual contact sysSem i.e. the extensicners
contact individual farmers either in the field or in edvising them.

The maximum ratio should be one instructor for 200 - 250 farmers. In
the SORADEP arec this is also qualified by the density of the population,
If the density is great then the retio could be higher, and vice versa.
However, since the change that has been breuzht about by the Land Reform
Proclamation, where Farmers' Associstions have been formed, we estimate
that we could follow meny more farmers than was possible previously,
There is no reason why one instructor comld not follow four peasant
associations say covering L0OO - 600 farmers. Whet we intend to do is

to give more responsibility to the farmers. This is only pnssible when
they are formed into groups, in their own locslities with their own .
leaders. Then it is possible to reach the farmers through thelr own or-
ganizetion with only the use of technical supporting staff and even
without the use of extensicners. :

o Ote final question' was ellowed in vhich it was =sked, if the
experience of SORADEP which covered cnly 10,000 hecteres could be
duplicated in other parts of. the country. Mr. Borderon felt that a
scheme  similar to SORADEP could easily be developed in'many other parts
of Ethiopia.' Por example an area close Lo Lw2ssz, the Arba Minch area,
was ready to be develpped in & similar fashion. There is m state ferm
at Arba Minch, arcund this farm there sre mary rore peasents.  The
main difficulty would be that the altitude in the Avbs Minch aren wvaries
greetly, but this a mere tecbnical difficulty which is rgllatively easy
to solve; it just takes time. In & unit soow as SORADEP, the Project
Manager and the Head of the Extension staff can reach the renotest
arec in & maximum pericd of 2-hours under cowbain conditions. This is
one of the criteris thnat ensbles SCRADIP to work. If g larger orea
than that is envisaged then. it is very diffienlt to implenent proper
control through-out ths -area, Even though this type of scheme demends
a swall number of intermediate instructors, in SCRADEP we heve only .

13 - 15, the real bottleneck is +the local extsonsicn worker. However,

in SORADEP we have found that we can solve these problems by treining
people frem the localities. Also, we are rnot esking elither the instructors
or the extension workers to introduce very sophisticated techniques.

The training could be done within each project t. £it the local needs,

This type of project has teen tried in the highlands of Madagasecer, Upper
Volta and Senegal as far es Mr. Borderon was awsre ard there may have

been others. "There are also similar projects in Western Africe:. which

have shown similar success, : N '
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AN _EVALUATION SURVEY OF RURAL SETTLEMENT SCHEMES' IN
ETHIOPIA 1975 ~ 1976

By

C.E..van Santen, Agricultursl Ecogomist
RRC/UNDP/FAD: Assistance to Settlement Project

This paper reports on a national evaluation survey
of rural settlement schemes, presently undertaken by the RRC/UNDP}FAO
Assistance to Settlement Project, . :

The paper is introduced Ey a discussion of sonme general
issues related to rural settlement and their role in the development
process. ~

The paper is concluded with a brief outline of the methodology
adopted for the survey and the progress to date.

I. INTRODUCTION

1.1 Rural Settlement Schemes eiisting to date in Ethiopia

To date, there are reported over sixty rural settlement
schemesg in Ethicpia. These schemes are in various stages of devel-
. cpment., Some have been in the implementing stage for over ten years
while others have been recently created or are still in the plan-
ning stage.

At least ten different Goviﬁnment.ﬁgencie§ a§d eleven
private organisations are involved. At present it is known
that over nine thousand settlers, in some forty-four projects
heve already been allocated a plot or & share in a communal plot,
while plans exist to settle some thirty thousand settlers in
existing or newly planned schemes, In addition the new ‘'National
Land Settlement Authority,' whose proclamation is expected soon,
rlans for an annual settlement rate of between Five--and ten~-thou~

*  .sand settler families,

1) Government Agencies include: MNCD, MOA, IAR, AVA, WADU, CADY,
MLRA, IMB, MOI & RRC. Private Agencies include: UFFRO, RA, SIM, SD,
ECMY, APM, LM, UNHCR, and at least 3 local groups.




1.2 &ettlement Schemes and Rural Developmenf

The contributiﬁn vhich settlement schemés‘cahrmgke to -
rural development is, at present, widely accgp@gd.

.it can be noted that basically all aspectstizlz::gzlzzh- |
achieve integrated rural development apply also Eoth ostablish
ment of rural settlement schemes. FPlanning fo; 0 a gthe el
‘development programmes and settlement schemes 1nclz_e the in
duction of improved methods of agr1cultqr§l‘p§ogqct;22; e sroved
introduction of small scale rural processing lndus i oéicheconomie.
sociel and technicel infrastrycture snd new_fc?gsazlysthis o

’ organisation of the rural population, whereby lteof y this .
ation is increasingly involv?d.ln the managemen '
develapments in their communitles. . - S

The qnesiion then -arises, as to w@y'therg is_gdsizgliilgzgd
for the creation of settlement schemes, whach a?eﬁqonZEl:r 3
expensive tools for development whe? com@ared Wlt'aie ietion is -
development progremmnes whereby no mlgratlgn of rur .po. , .
foreseén. ~. | | N

Thére éan however béAindicated a number of situations, in

ic - ; for development, inherent
i the more concentrated approach
:§1§2tgiigeht schemes, is expected to achieve ru?al development,

These situations can be listed as follows:

A. Vhen the need exists to settle or resettle ?ertaln_groupg N
. of the rural population. These may include: _ :
_ he tlon, 3 =i . o |
1. “Pastoralists, nomadic or semi~nomadlg,‘w?e:h§?§y are
) affected by drought and have lost mosg-o
livestock; _ _ _ ) o -
.,2 Fermers from overcrowded zones, in Ethloplahpgrtlc: o
‘arly-from some of the highlan%s;l : :
Landless end former evicted tenants; L
Some éroups of semi-urban unemployed, school leavers ete,
Rehabiliteted invelids, e.g. fOrger lepers;

Certain groups of refugees.

(o RV, TP < ¥
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B. The presence of zones with a great potential for rural ang
agricultural development, but which are presently under
populated because of certain physical constraints, which can
only be overcome by a concentrated effort -and whick in many
cases points to the need of establishing settlement schemes.

Inc;ﬁded are: .

1. Zones with a heavy tsetse and malaria infection;
. 2. Zones with a sub marginel rainfall, but with an irrigation
potential (the availability of water through wells or rivers);

3. Zones with a low accessibility through the absence of -
road systems, L ' ‘ '

However, in view of the high costs involved, a resettlement
approach eppears justified and should be confined to those settle~
ment . schemes from whieh it can be expected that they will achieve,
within a ressonable time, viable communities and which are there- .
after able to sustain themselves with s minimum of outside assist-
ance.  .The relative high inputs, inherent to the settlement approach,

* become more justified when settlement schemes are able to act as'
centres of development for the surrounding areas, whereby new
technologies are tested in these schemes and through demonstration in
these centres the diffusion of innovatinn processes is accelerated
in the neighbouring zones.offthese‘settlemenq projects.

1.3 Types of Settlement Schemes'

A preliminary investigation indicates that there exist a wide
range of types of settlement schemes in Ethiopia. One.could ask
if it is possible t& define thenm under one ,conept.. And to some it
may be even difficult to see them as one coherent group.

2 ‘ _ ,

Among their objectives they may include e wide variety of
purposes from; emergency food production schemes for the relief of
Temine; resettlement of highlanders from over~crowded ardas;
settlement of rehabilitated lepers; opening up of tsetse fly in=-

fected areas; solution of political problems, to schemes siming st
integrated development, just %o nasme m few.

To illustrate this point, Chambers in his study: "Settlement
Schemes in Tropical Africa" presents a number of difinitions of .
seltlement schemes, which basically appear all relevant. .

Time does not allow us here to go deeper into this matter.
But with Chembers, we agree that the following aspects are rele-
vant to all types of settlement:

f




- 47 -

= The movement or migration of population;

- Elements of plannihg and controlfby g:'Change agent'
' (= the settlement agency);

-~ Incorporated in the objectives, the eims to raise the
stendard of living of the settlers.

" In this context a settler'may be defin§aias a person who_
participates in a settlement scheme by occupying e plot or holding
a share in a commurel plot in his own right.

Types of settlement can be determined from various angles:

-~ ~ By origin of settlers: highland farmers, pastoralists,
T ‘ invelids, unemployed and.from
different geographic regions:

- Joeati f reception: Rainfed or irrigated areas,
By locaﬁ;on ° pﬁ areas formerly farmed by large
"~ holders; or regions unused or .
underused due to physical constraints.
Zones with good or poor accessibility.

- By objectives: ' Pechnical .{agronomic), socio-
economic or political.

- By responsible agency: Government or Private Agency

- By.nature of inputs: High, medium or low level, e.g., ranging

from the supply of only land and food

in the initial period before the firs?
harvest and some basic inputs, to a high
level of inputs, including cleared land,
hlousing, sophisticated agricult?p§1.
inputs on credit; marketing ?ac1ll?1es
and a socigl infrastructure including
health care, education, road system, etc.

1.4 Human and.Technical Factors

. Development through settlement involves a wide spectrum
" of human and technical issues, which often are to a. great degree
intermingled.

The human or social factors concern:

1, The push effect contains the negative factors at the
point of origin of the settlers: Why do people want to leave?
The anti-pushfhctqrs are those which influence people to
 stay in their original residence. .

The pull effect contains the attractiocns of the new
location: Why do people want to move to the new loc-
ation? the anti-pull effect relates to the factors
why people do not want to move to & new place.

2, Related to these points ars the effects of the diffosion
of innovation processes, which includes the issues in~
volved which regulate the adoption or rejection of new
techniques and practices, : o

3. A third point ineludes the formation of new commumities
in settlement schemes, It concerns the ability of the
settlers to work together under unfamiliar cireumstances,
with new practices and above all with others who may have
different cultural and techniecal backgrounds. Further-
more the newly formed community must build up a rapidly
increasing capability for taking an asctive role in the
decision making process and the management of the new

- community leaders.

The technical factors involved include physical, agronomic
and economic issues:

- soils, climate (rainfall, temperdture, sunshine ete,)
topography, vegetation. - :

- Dphysical constraints: tsetsec and malaria infest—
© ation, sub marginal rainfall, in-accessibility.

- ,Poﬁulation density, traditiénal and potentisl economic
- activities, farming systems.

= Infre structure: health core, watersupply, education,
' supply agricultural inputs, credit
and marketing, cormunicetions, roads
etc, public administration.

This list is far from complete and it only indicates some of
the most relevant factors. ‘

1.5 New Developments: The Impact of the "Land Reform Law"

To the ebove discussed wide variety of issues, which are
involved in the settlement scheme approach, new developments can
be added, vwhich are resulting from the implementation of Proclam-
ation No.31 of 1975: the Public Ownership of Rural Lands
Proclamation, or the 'Land Reform Law'.




Three basic matters are_related to-settlement schemes:

-~ Redistribution of lands :

- TFormation of Farmers' Associmtions (Cebere Mahabir) and
rurel ccoperatives

- The introduction of collective farming

Redistribution stems, in some cases, from settle
forme?ly evicted tenants, who wish to retu;n to the lanz: :2:&::?;
occupied by them (CADU), in other cases they hope to enlarge their
plots through the law (MNCD and SIM projects). But the most im- -
portant. result from the redistribution of lands is the crestion of

& number of settlcment schemes on nationalised large scale farms,

(CAD? & WA?U), Hereby opportunities are created for rural pep-
ulation which were not available before, :

_ The formation of Farmers' Associations can be observed in
practically 21l settlement schemes in existence. In some cases
settlers join a neighbouring association, in others they have

formed their own. But in all cases it appears that an organisational

structure is rapidly built up, which enebles the settlers to
participate and eventually manage and direct the developments in
their own farm communities. ' ' ‘

T@e introduction of collective farming is a common feature
to practically all new settlement schemes, creasted since the pro-

clemation of the 'Land Reform Law'. Hereby settlers work together
on the common fields, under guidance of their self selected leeders,

?n all s?ttlements schemes created before the Land Reform,
collective farming has been discussed and is anticipated to be
undertaken for the pext crop season, ' ' :

In some cases it is suggested to pool all lands; in oihers,

settlers wi}l dedica?e part of their time to the collective farm
plot of their community and use the balance of their time on the
hoze-~stead plot.- ' o :

. These developments are very recent, making it difficult at
this point to assess fully their value, dbut it is clear that the

implementation of 'The Public Ownership of Bural Lands Procamation®

or 'Lan? Reform Law' is already having a very important impact on
rural life and_the development of settlement schemes,.
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1.6 The pneed for assessment of the existing experiénce with
settlement irn Ethiopia

In 1970, when discussing the role of settlement schemes in
integrated rural development in Ethiopia, Weizmann indicated the
need of the settlement plenner as follows:

"Infor mtion on the existing settlements should be systematic-
ally-collected and evaluated; the factors deterring or. stimul-
ating their growth identified; -and subsequently, guidelines
for larger programmes should be laid down by using, above

gll, the findings of practical experience. now being accumuleted

in Pthiopia". (From an-ILO report to the Government of
Ethiopia on Integrated Rural Development, Geneva 1970) .

Since then, and maybe before, many authors have indicated the need
to evaluate the existing experience. Here only one other case is
mentioned, as it is .particulerly relsted to the present national
evaluation survey of. existing settlement schemes in Ethiopia.

In a report of a Survey and Project Preparation Mission of
the Relief and Rehabilitation Commission,--November 1974, one of
the recommendations pursues this point: '

"A peview.of existing settlement schemes is needed in order
to ascertain the real costs per settler; the relative merits
of individual versus communal or co-operative farming (if
‘any); and other factors, so that the best use can be made of
aveas selected under (1) sbove.,”

(N.B. the report discusses in a foregoing recommendation the
need to pinpoint areas which are suitable for intensive
settlement under full control, &s uncontrolled haphazard
development of new areas on a no-cost voluntary basis should
be discouraged.) i : : :
The point is further supported by the fact that in & loan agree=- -
ment hetween the Govermnment of Ethiopia and the International
Development Associstion (The IDA of the World Bank Group) in
June 197h for Drought Rehabilitation, funds were set aside for
surveys and technical data collection on settlement and related

subjects. . .

Therefore the conclusion can be drawn that the need exists to
systematically collect and evaluate the information on the existing
rural settlement schemes, to identify the factors deterring or
stimulating their growth and to use this knowledge for planning new
settlement schemes. :




1.7 The present situation of dats on Settlement Efforts

, A preliminary study of the available documents on settlement
in Ethiopia, covering some 120 titles and including the references
evailable with ‘Government and Private Organisation revealed,
however, that, to date, little information has been systematically
gathered on the subject and no ettenpt has been made to collate
this experience on the nationsl level.

. Some existing documents on settlement in Ethiopia are dealing
with discussions on land settlement policies in Fthiopia., They

are desk studies whose value is often mainly historieal in light

of the recent developments. Other documents study a specific aspect
of settlements or are related to the description of a varticuler p
project or groups of projects. Again others desl with plans for the
creation or development of specific settlement schemes.

Of all the documents referred to, only three pertain to
evaluating a specific settlement scheme, of which one is related
to the WADU projects and two to the AVA projects,

However among the long lists of documents on settlement, one
has to be mentioned, which offers & first and courageous attempt to
assist the settlement planner. It is "A Preliminary Survey of
Settlements in Ethiopia--"by Gail S. Simpsén prepared for IDR in
1975 and as far es I know, available only recently, This report

- - .contains an extensive description of some 20 settlement projects
. presently in coperation in Ethiopia and offers in the concluding -
remarks a brief evaluation of fectors which determine success and
failure of settlement projects.

1.8 The EBvaluation Survey of Rural Settlement Scheme in Ethiopia

Assessing the previous dicussions end concluding that planning
and implementing new settlement schemes can only be carried out’
rationally if the experience gained to date is incorporated it has
been decided to entrust the evaluation survey of rural settlement
schemes in Ethiopia to the RRC/UNDP/FAO," “Assistance to Settlement"
Project. '

This project has the objectives "{o assist the Covernment of
Ethiopie in building up a national settlement organisation, capable
of ipitieting, planning and implementing settlement projects" and
vhich in the short run is "to assist the Government to site, plan
in detail end initielly manage asgricultural settlement schemes.."
and can therefore be considered as = suitable body for carrying
cut the study. ST T T

- developments in already existing schemes, .

. The project is furthermore located in the Relief and Rehabil-
itation Commissicn, an organisation which supports and participates
in the implementation of settlement schemes. - Also the strong ties
of the project with theInterministerial.Working.Group-on Land.
Settlement has to be mentioned. This latter group is:preparing the
way-for the Nationel land Settlement Authority, which-is expected to

be proclaimed socn. '
The basic objective ofithe_Evéiuatibn Sﬁrﬁey of Rural Settle~

ment Schemes in Ethiopia is to provide a catalogue of the experiense

obtained to-'date with such schemes. . B : ST

’The'reéulfs af fhe_stndy a:e'fnténded;tarassiét with the -
planning of new settlement schemes snd: the .coordination of the

1.9 A Proposal for a Pilot Settlement Project ~ Lower bidessa.
" ¥elley ~ Wollega Region . : B R

In this paragraph'én-illustration is ?rovided on how the pre~
paration of & proposal for & -settlement scheme can be assisted by
uti;izing'thg’experienceg,frdm already existing projects. . = -

‘The proposel for the Lower Didessa Valley = Pijot. Settlement
Project has been prepared.by the "Assistance to .Settlement Project".
In preparing the project proposal members of this project systematic-
ally investigeted (and simultsneously pretested the questionnaires
for the settlement survey) four existing  settlement projects ‘in
and around Wollege Region: R " -

Dimtu Project (ECMY), Anger Gutin (SD), Ano Gambele {ECMY)} and
Tolle -(MNCD). - . ‘ Co

Some of the main issues on which information is obtained from
these settlements are the following: - T
" -~ Pattern of settlement, including location of houses,
~size of plots. IR AT SR
‘=~ Farming systéems, including recommended crops, rotations, -
and management practices. : : o
- Tsetse control ..
=~ Oxen ploughing
- Soil conservation
~ Afforestation :
"~ Building construction

Thoﬁgh,@the Lower Didessa Project is not to be considered as an
imitation, numerous experiences of these four projects are included
in the design of the new project.




I1. METHODOLOGY AND FROGRESS OF THE EVALUATION SURVEY OF SETTLEMEQTS
November 1975 .

The study aims et measuring the rse%io between in?uts by .
settlers and settlement agencies and the retgrns o?talned by - .
settlers and the community and it will also investigate the social
and organisational factors involved in the settlement schemes..

To this purpose the study includes:

~ A study of existing documents on settlement in Ethiop%a

- Interviews with all agencies involved in seltlement, in
particular with the management of settlement schemes, if
existing, =~ - o o . .

~ Interviews in selected schemes already in operation with &
rendom semplé of individual settlers.

The progréss to date is the following:‘

-~ The study was started in May 1975. ‘4 work plen has been

rrepared and egreed upon by the concerned agencies, ineluding

the RRC/UNDP, the Interministerial Working Group on Land .

Settlement ‘and the World Bank Group. _ ) L

A preliminary study of existing documents available with

Government and private agencies, has resulted.ln_a

tentative bibliography of 120 titles and a provisional

list of settlement projects, which to date includes 66
 settlement schemes. Questionnairves for settlement

agencies & management end for individusl settlers have been =~

prepared end pretested. Initial contact_yith all ggencies
and organisations involved in settlement in Ethiopia

have been established and prelimipary visits to some

ten projects have been made.

Recently funds have been slloeated f?r the field work end
processing of the data by the Fthiopian Government fronm
funds of the loen agreement between the Governmen? §nd .
the IDA of the World Bank Group for Drought Relabilitation

Loan - June 1974 and from the URDP. Most of the senior staff
is svailable and errangements for enumerstors have initiated.

The &ctuai field *ork was started on November 3, 1975 and
a report on the evaluation survey is expected to be
available in 1976.

DISCUSSICH

The Chairman thanked Mr. van Santen for his paver and said that
we all looked forward to the progress in his work and to seeing
the results of the settlement evaluation survey published. This work
is of great importance for Ethiopia at this time. ' '

A participant commented that he felt that it was high time |
we had such evaluation surveys carried out so that they could provide

& basis for recommendations on the best way to proceed with settle-
ment and development for the country.

The questioner was not quite clear from Mr, van Santen's . -
paper about whether they were considering other aspects of settle-
ment epart from the economic factors, Mr. van Santen replied that
apart from the economic aspeet that the survey was studying, they
were also taking into consideration the social and organizational |
aspects of settlement. He realized that these'aspects wvere very
important and he hoped that the survey would pay attention to all

of them. Perhaps the organizational aspects were the most crucial
for settlement develeopment. : '

Mr. van Santen was also asked, if they had considered the
types of farming to be implemented in settlement whether this should
be on an individual basis or in groups. He replied that the fornm
of farming was likely to change rapidly in the next few years and
that the collective approach would be the one most commonly promoated.
From the purely agronomic point of view, whether it is collective
ferming or individual farming the problems are similar. It is certainly
true that we hope to improve the results from the new settlement
schemes which are being promoted on a collective basis. &nd in this

the experience from the existing setflement schemes will be extremely
valuable. '




- 55 -

APPROPRIATE TECHNOLOGY RESEARCH

By
Ato Teelemariam Berhane, IAR
l © and '
Ato Abera Mekonnen, CADU -

The CADU Agriculiural Engineering Sectlon, since its inception in

1967, has been charged with the responsibility of improving local
“implements and introducing foreign materizls for testlng and. developing
nev implements. During the first three years field tests were carried
out with locally available tillage implements and several imported

- animal drawn implements, Since late 1969 field tests on various imp-
lements, developmenrt of new designs o6f machines and implements, and pro-
totype production have been carried out for soil preperatlon threshing,
‘winnowing, seed cleaning; grain storage, grain welghlng, transportation,
artisan tralnlng, end setting up of artisen workshops.

In some cases the target plan was achieved with great success,
however, in many cases the echievements were not very significant. 1In
the ares of lernd preparaticn, the splke-tooth harrow has been very asuc-
cessful both around Chilalo and in other parts of Ethiopia. In the area
of transportation, -the ox-cart and donkey-cart are relatively successful
in sreas where Poads are available.  These implements were successful be-

" cause they orfered obvious advantages to the users.. Other implements
‘such as the CADU plough, wooden thresher, seed cleaners, winnovers, ete.
did not get much acceptance perhaps due to the lack of investible capital
on the part of the farmers and due to the. evallablllty of alternatlve but
crude local implements and methods. R

Unlike other agricultural inputs (1mproved seeds, ﬁertilisers,
pesticides, and herbicides), agrzcultural implements are- long term in-
vestment undertaklngs. ‘Return, on investment on agrlcultural implements
cannot be realized in terms of increased yield in one or two seasons; it
takes several years. Agricultural 1mplements rainly reduce human drudgery
and cnable timely ficld operatlons. Cne may argue that “incressed:yield
could be obtained cnd major losses could’be minimized as.a result of
timely field operations. However, due to the lack of ‘obvious advantages

" that such agriculturel implements offer and their reletlvely high costs,
peasant farmersg whose opportunity to meet costs and ablllty to invest
are negligible have been very reluctant to accept them readlly._ -

. There are tro factors which affect 1and preparatlon in terms of
power input: {aj *he pull required 1n ploughlng is greatly increased
in dry soil and can rise to 4 to 5 KN for a single tine operating at a
depth of 100 mm,and (b) the performance of individual draught snimals
varies greatly with thair weight and their phy51cal condition , which
is often poor during the dry season. The farmer is, therefore, obliged
to delay land preparation until the draught requirement falls to a level
at which his anim=ls can opelate. This forced delay frequently means
late planting and consegiently loss in yleld.-

~ grain production in the lowland areas and any growth in the farmers'
financial capacity to store grain for rather. longer perlods in order
to better exploit the seasonal changes in grain prices.  This invest-
igation had been carried upto 1970 only and was discontinued since -
then due to the staff shortage. Underground storage is not included
in this investigation.

A On top of the abave activities the section has done some work for
different sections of CADU; spraying for animal husbandry and breedlng
section; oX=pump - for water development section; and it has played a '
big role in training extension agents and artlsans.

‘ The activities that the section is concentratlng on at present
are: : )

plant protection - dusters;.
~ s0il preparation - A blade cultlvators, wrist adguster ploughs

transportation - assessing for available power and harne551ng
T " system; : -
‘erop handling -.silage chopper seeder.

R

The advent of the farmers' assoc1atlons, farmers' cooperatlves
and government policy to strengthen the agrieultural base will, hope~
fully, remedy the pest experience and create a better future for
agricultural implements. So far, the reseasrch efforts in CADU have
been concentrated on animal and staticnary engine powers which the’

* individual farmer could afford to possess. However, "in socialist °
Ethlopla the problem of investible capitel would te tackled through -
Joint effort. It has been observed that optimum power input for -
agriculture in the USA is 0.6 KW per hectare sown. The present level
of power input over much of Africa is sbout 0.04 KW/ha and it is
suggested that ‘a tenfold increase in the existing level, to O.h KW/ha
is necessary in order to achieve reasonable product1v1ty. If & palr
‘of oxen exert about 0.4 KV, approxlmetely 4 million pairs of oxen
will be needed for cultivation purposes in Ethiopia. This indicates.
that there is a need for engine tractive power such &s the two wheel
walking tractor to be introduced to the peasant agriculture in
Ethigpia. This could be the basis for advenced mechanisation to be

" developed gradually as more experience' of using engine power are
gained by the peasant farmers? assoc1atlon and government development
agencies. The two wheel tractor is expected to fill up the gap between
the small- percentage of highly sophisticated mechanisation level and the
large’ percentage of primitive animal power level. Iterly, Japan, India
China and others could be'a source of two wheel tractors for further
tésting and ad3ptation here. :




‘ In November 1974 the IAR convened a general meeting of all the
people directly or indirectly involved with the provison of agricultnmral
tools and 1mp1ements. In that meeting, a general concensus was reached
that a national institution whieh would be responsible for the improve- -
ment, coordinetion of efforts, and development of small tools and imple-
ments was necessary. A steering committee was then formed to finalize -
the matter. After long and elaborate deliberations, the committee came
out with a project proPosal and submitted this to the Ministry of
Agriculture through the IAR General Manager in April 1975. This pro-
pOSed institution was expected to be the centre for all agrlcultural
englneer1ng work in the country.

An Italian Government Delegatlon v151ted Ethlopla during
October 1975 with the view to exloring possibilities of part1c1pat1ng in
various national development projects. The proposal for the establishment
of an Ethiopian Agricultursl Engineering Institute was met with particular
interest. Following & tour of orientation to the Asella area on October
23/24, during which CADU facilities related to. -agricultural engineering
were inspected, detailed technieal discussions were held at the IAR Head
Office and resulted in conerete end specific proposals towards parthlp-
ation by the Itallan Government.

- "The visit of the Italian Delegatlnn was concluded by & meetlng
wlth Ato Yoseph Muletta, Permanent Secretary in the Mlnﬂstry of Agriculture,
who expressed satisfaction with the progress made in this matter and’
again emphasized the urgent need for:.a national agrlcultural englneerlng
1nst1tut10n. .

NOTE: the fullowing is a short 1mprvmptu explanatlon £ooat some tools
_ that were put on display for peaple to examine. '

Mr. Whiteman gave a very brief descrl* ion about the implements
that are being considered for the drylend farning programme at Mekele.
Where he had worked before in Botswana, it had been possible te develop
e drylend farming system which enabled them to echieve up to 30 q/ha with
only 250 mm of rainfall. This was the resw.t of applylng both an- improved
cultivation system snd an improved cropping system enabling correct soil
and water management practices. What was done .in Botswana was similar to
what has been done in other dryland forming areas. .They did away with the
conventional mould-board plough and went acrosg to the use of chisel and
sweep, (rather similar to some of the tools that were on dlsplay) These
implements were coupled to & wheeled tocl-bar pulled by tWO oxen with low
draft requlrements. .

When he came to EBthiopia he thought that he would be able to
implement the seme system; however, soon after arriving he found that the
situstion was very different. It was obvious. that the farmers' situation
and the soils were different, so he started with what every farmer has
got and thet is the local 'maresha' plough, and looked at what has to be
done to the soil. Now the ploughings that the farmer does, apart from
the first ome which is a soil breaking operatlon and the last one in which
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he buries the seed, appeared to be weeding. Therefore, the first tool

which was designed wes one which would both improve the efficiency of

weeding, i.e. the percentage kill of the weeds, and cut down the amount

of time needed in doing this operation, This tool had been tried once

and found to work; there were still a few problems but these could be

sorted out. At this stage, this tool was simply to demonstrate an 1dea
“rather than a recommendatloﬁ

Another requirement was to have the action of the -soil engaging
tool consistent with both soil erosion control and plant production.. One
method to cut down or prevent soil erosion is to have a system of ridges
end furrows which are tied and put on the contour. Therefore, a second
tool had been designed and made which will simply bolt on to the local
'mareshe' and which will meke large ridges and furrows., This system
.gives the farmer a multi-purpese plouthbar tool coatzng him only a few
dollars. :

DISCUSSION

A The Chairman commented that this was an extremely interesting
topic and applogized for having to cut the addition by Mr. Whiteman and
the time for questions so short. -

The first participant commented that he felt that one of the
“major problems was getting improved implements for laend preparation,
However in designing improved implements we were forgetting cone of the
“major problems of our fermers end that was the draught animals., Even
where we have developed 1mproved implements one reascn they have not been
taken up by the farmers is that the animals do not have the power to draw
them. He felt that the animal science people should be involved in
developing more powerful draught animals and this would elso necessarily
involve the pasture and forage people to make recommendetions for feeding
such animals. He also had a second point; do we have a good measurement
for a hectare? When we make a recommendation for sceding rate and
fertilizers it is on & per hectare basis. Can the farmers really apply
_thése recommendations. ‘ : :

o Ato Tekelemsriam replied that he felt that we had the animals
but they were not properly fed or properly taken care of. Apert from these
problems the sgricultural engineering research unit has plans to test the
draught power animals in different parts of the country. They would also
compare the draught power of the traditional. breed with the cross bred

. animals thet they have at Assela, Apart from this the unit was consider-
ing introducing intermediate types of implements such as: two wheeled
tractors that are something between the traditional implements and high
powered mechanization. The unit was not only looking at the implements;
they were very concerned about the power sources available.
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In reply to the question about the problem of applying correct
rates for seed and fertilizer Ato Teklemariam commented that this was
possible with very sophisticated machinery which could be adjusted to the
right seeding rate, fertilizer input etc. but the use of such machinery
was very costly. However it is possible to get a very fair approximation
by doing applications by hand but this was time consuming. The social and
economic aspect of this problem was more difficult to tackle.

It was commented that agriculture engineering covered very much
more than the development of implements. Is there any work being done on
soil and water conservations? Btructuring of lands? Farm buildings and
farm improvement with small generator systems, irrigation? It was replied
that at the moment ay Assela ve are ¢oncentrating ¢n implements.. However,
vhen the new Institute of Agricultural Enginegring is established this will
include all the diseiplines that you have just mentioned, At the moement
soil conservation ig being carried out under EPID and probably ether work is

being ecarried out in varieus institutions. The main reason for asking for

the establishment of the agricultural engineering jnstitute is teo .bring
all these things under ene roof and then there can be a econcerted effort
on all the disciplines that have just been mentioned,
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NATURAL RESQURCES

ETHIOPIAN CREOFP GENETIC RESOURCES: A BUILDING BLOCK FOR PROSPERQUS
AGRICULTURE

By -

‘Dr., Tzdessa Ebba,
{Plant Genetic Resources Centre)

Introduction:

The main objective of this paper is to discuss:

a) problems associated with crop genetic resources;
b) uses of genetic resources in crop imprevement programmesiand
e) the dwindling of Ethiopia‘s Genetic Resources wealth,

The genetic diversity in many Ethiopian crop plents is énormous
end many of thesesvariants are rare and do not exist enywhere else. This
is a fact that has been testified to by many outstanding biologists,
among whom Vavilov of the USSR, some fifty years ago, expressed the
situation as follows. "On the whole terrestial globe, the Abyssinian
centre is distinguished by its diversity of forms of hulled dbarley,
violet~grained wheat and series of agricultural endemic plants”.

The wealth of crop genetic diversity that this country possesses
is very essential for current and future cultivar improvement programmes
through breeding. Many of the primitive cultivars of different crop

 specles, on which our people largely depend for their food at present,

ere in real danger of becoming irretrievably lost as high yielding culti-
vars are released from research stations and/for introduced from cutside
and as a consequence of population growth and general advances in
agriculture.

The concern over the loss of genetic diversity is not limited
only to crop plant species; it applies to plants of 2ll kinds and animals
which are threatened with extinction. However, in terms of pricrity and
importance, the relatively few crops that supply man with most of his
focd merit specisl attention. Thus this paper will focus entirely on the
problems of crop genetic diversity.




Genetic Resources and its Utilisation in Crop Improvement Programmes:

Originally man used to obtain his food from wild plants and by
hunting eanimals. One of the outcomes of man becoming settled was the
domestication of some plants and animals which provided him with a more
stable supply of food and other raw materials. This then was the be-
ginning of agriculture. Some of the first plants to be demesticated,
such as wheat, have now been being used by man for nine-to-ten thousand
years and a delicate balance or equilibrium had been established with
factors in their enviromment such as parasites, weather, soil. A good
example of such a relationship is the establishement of a gene-for-gene
relationship between the crop~host and its parasite in which some
cultivars of a crop species are susceptible to one or more races of a
parasitic species and resistant to others, Even since their domestic-
ation, food plants have been undergoing continuous evolution. This hss
resulted in a lot of variability which enabled the crop plants tec adapt
to variable and often changing environmental "conditions. It is this
diversity in erop plants, a result of both natural and man-made '
selection over thousands of years, which are the natural resources upeon
which present and future crop improvement depends. . S C

: The mein aim in preserving the genetic diversity in crop plants
is its use in breeding prograrmes. The degree to which a plant breeder

can improve the yield, quality and adaptability of a given crop entirely
depends on the amount of variation that exists in that crop species. It
1s like a person who wishes to build a three-storey house but runs out of

building materials after the completion of the second storey; he can
only have a two-storey house. This is similar to.a plant breeder who
hag a limited genetic variability in the crop hé is working with,

“In this country populations of a specific crop, such as wheat,

teff, barley, sorghum, coffee, display differences in plant height, stem

thickness, earliness, tillering capacity, resistance to parasites and
many other traits from valley to valley, hill to hill, with differences
in altitude, soil moisture regimes, cultural practices and social
isolation. The crops also posses flavours and textures adapted

to local tastes and customs. These are invaluable materials for the

plant breeder for they are irreplaceable in effective genetic adaptation

to local conditions and requirements of the local market when compared
to introduced cultivars. Above all, the native genetic resources can
be used as raw material from which cultivars can be synthesized which

are resistant to parasites as well as having higher nutritional values,

The degree of génetic wealth in Ethiopian crop planis is
evident from the following example.. From the studies done with the

Ethiopian berley collection at the United States Department of Agriculture,
it was found that the collection possessed genes for resistance to various
diseases. Of the world collection of barley with 6,689 entries, 117 had
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resistant gene(s) to Barley Yellow Dwarf Virus {BYDV): out of these 117
entries 113 (97%) were collected from Ethiopia. Seversl of these

' collections were also resistant to meny other disesses such as smuts
mildews, leaf rust and Septoria. Some of these collection also have é
high lyélgeiééntent,' Another example is the recent discovery of
sorghum-llnes which were collected in Welo Province which have a high
lysine as vell as & high overall protein content. This very impértant

- crop genetic variability must be tapped and used in the construction .
of" prosperous agricultural development. : '

. The Dwind;ﬁng Genetic Resources:

) Among the many sorts of genetic resource materisl that are
becoming extinet, one of great-and irmediate importance to man is the
gradual disappearance of diversity in cultivatea plants, Hatural as well
as artificial selection and thus the contiumation of evolution is dépendént
on t?e amount of variability present in o population. Variation in
cul?lvated plants allows selection for valuable goals such as parasite
resls?ance,,high yvield and better nutritional quality including higher
protein, starch, oil and vitamin contents. ‘Considering man's ebsolute
dependence.on:food plants, variability deserves sbsolute protection,
?nce_lo;t.lt is irrepleceable. The loss of the original source of breed-
ing materisl would mean not only that -improvement of the present culti~
vars would be restricted, but that new types of hybrid cultivars of croﬁs
?ould not be developed to cope with population growth, new disease or
insect pests which suddenly becone rampant, '

. Th? rate at which 'variability in Ethiopian crop plants is dis-
eppearing 1s alarming.  The latest expedition, 1969, from the N.I. ‘
Vav1}ov_All-Union Institute of Plant Industry of the USSR was only sble
to f1§d & fraction of the races of some crop cultivars in Ethiopia.’
@es?rlbed by Vavilov and his co-workers earlier in this century. This -
%ndlcat?s that the rate at which genetic resources is disappearing.is
increasing. To-day, in areas like Ada and Chilalo, progressive agric? o
ulture, aided by the 'green revolution' and improved techﬁolbgy'and :
often bllngly_conspiring with greed, hunger, population pfeésures and
a?ove gllqlgnoranCe, deliberately replaces the low yielding primitive
dlver51?y of wheat with the parrow genetic base but high yielding, inbred
unlforglty of . Kenyan and Mexican wheats, But; cf course, at this’time
the major part of the agriculture in Ethiopia is still at a pre-secientific
stage and our farmers ere still growing primitive cultivars. However
to both hope that.primitive agricultural practices will continue and %o
neglect the genetic gold mine which this country, as an evolutionary
‘eradle region', possesses would be a mistake. - This genetic heritage
must be preserved. for present and future use, ¢
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The Nation has recognised the need for protecting and prese?v-
ing our crop genetic resources and wildlife. As_a? outcome 9f-th1§
recognition a Plant Genetic Resources Centre is being established in
Ethiopia. It is hoped that this Centre will save germ plasm materials
from vanishing. ' : :

The Centre will have the following five main functionsf

1. To organise expeditions; collect End_provideilong term
storage and maintenance for germ plasm materials,

2. Establish scientific exchange of materials and information
with similor centres in other parts of the world,
(introduction). '

3. Carry out theoretical studies, in collaboration with staff
from Universities and Research Institutions, on systematics,
classification, evolution, nutritinn, resistance to parasites
and the history of cultivation in order to develop the -
groundwerk and methods for plant breeding. (evaluation).

L. Documentation and Tnformetion,

5, Perticipate in the menagement of genetic reserves.

With reference to point 3 above, the Centre will not be assembligg
and keeping materials just as museum pieces.. There is little purpose in
assembling meterials unless they are effectively used and preserved. The
efficient utilisaticn of genetie resources requires that they are adeguately
elessified and evaluated. This is a task which needs the participation
of diverse specialists and therefore needs colleboration on both a -
national and international scale. : v

DISCUSSION : |

' The Chairman thanked Dr. Tadessa for his paper and said that'
he felt no one at this meeting could deny the impeortance of preserving
our genetic resources. ) : ' :

_'The first questioner wished to know how far the new Plant Genet%c
Resource Centre hos progressed, He felt that develepment for preserving
. our genetic rescurces had been at a standstill because this same topic
had been discussed seven years ago and so far nothing has been done to.
implement the preservation of our genetic résourtes.‘.Dr.‘Tadessa.replled
that 95% of Ethiopia's population is involved in farming and 85% of our
nationel income comes from agriculture, but the people who are msking
decisions for the country aere lawyers and graduates from the business
college. Dr. Taddessa did not bleme them for not being able to f?lly
understand the problem in agrieulture, especiclly that of conserving .
our natural resources, but in = nut shell this is our problem. There is
bureaucracy and at this stage there is o high rate of turn cver of

personnel in different ministries, different people have different
opiniong, e.g. teke the word permit and allow, for-us this word 1reans
the same thing but to lawyers these two words mean guite different
things, At this stage, it appears that they are playing at words in the
different ministries. At the international level, Dr. Tadessa would
particularly like to thank, Dr. Melsk, the Dean of College of Agriculture
for his efforts in getting the bilateral agreement arranged with the
German Government. Dr. Melak visited Burope early in 1975 and while
there he met concerned German offieials end they very quickly drew up
the terms of agreement for = unique bilaterial arrangerment in setting

up a Plant Genetic Resource Centre. But now the development is being
held up for one redson or ancther and as of now we do not have n» Plant
Genetic Resources Ceni»a. entablishéd. Dr. Tadessa also thenked fto
Hulugette of thz Ilenning Commission for his efforts in getting the
Plenning Commission cormitted to this new enterprise. A5 of this date
the Government was committed to 100,000 Eth.$ for the development of
this project in this current year. We now have the money but something
is still missirg to get this project undervay. '

Dr. Tedessa had pointed out that one of the functions in estab-
lishing a genetic resources centre was to keep valuable germ plasm in
stock until it could be used by plant breeders. At the moment we can
not meke use of our genetic resources because we do not have sufficient
manpower to do this. He then asked Dr. Teddessa if he could indicate
whether the wild progenetors or the very distant relatives or simple
forms of some of the importent crops are found in Ethiopia. Dr. Tadessa
replied that he thought we do not have the wild progenetors of wheat
and barley but at this stage this is not very important. What is
important is to preserve the diversity which Ethiopia's egro-climatic
conditions have brought about in these crops after they were introduced
to Ethiopia. This is even true for maize in the southern parts of the
country. This existing diversity is possibly pore important for: breeding
than the existance of wild progenetors. For some crops such as yans
where wild plents have been collected from Sidamo and Welega we 7
obviously have wild progenetors or wild types growing in the country
eventhough yam as a whole has its origion in Asisy this materisl is
important. Then we do have crops of Ethiopian origin, such as coffee which
are very important in the world today, and teff; for such erops as these
we have wild progenetors. Kowever more important than the wild progen-

. etors was the preservation of the grest diversity in these crops. This
| did not minimize, however, the importance of the wild progencters.

‘It was commented that Dr. Tadessa had characterized the activities
CADU, EPID and other mass distributers of new seed as carrying out
genetic suicide. This is a very coursgeous statement, however where we
are pressed to develop and extend research result how cen you Justify
| such a statement in the light of the pressing world need to feed the
| expanding world populetion. Dr. Tedessa replied he felt that man vas
| not the only species with a right to live on this planet, if we destroy




the natural balance that has been- developed over mllllons of years by
destroylng such things as the variability in our crops, he felt that
man's existence would come to an end as well, - He was not sgeinst inc-
reasing yields or agminst developing new varietles but he is for preser-
ving the very important plants which formed the basis for developing
these new modern varieties. It is thus possible to do both, we can
preserve both our natural resources and at the same time use this as a
gold mine in constructing z meaningful egricultural deveélopment.
Previously questions were raised sbout the enviromment and exhausting.
our land in using high yielding varieties, yet, the prospect for obtain-
ing more fertilizers is getting dimmer. This problem has to be seriously
considered. : s .

A question was raised concerning the second objective of the
Plant Genetic Resources Centre; this connerned the exchange of scientific
information., In principle the guesticner was all for exchanging genetic
material between internatidmal centres, but he and others had experlenced
some dlfflcultles in carryingout such exchanges. As we 811 know, '
Ethiopia is the cradle of diversity for many important agronomic crops.’
We have genes that are worth millions of dollars ‘and we, should share ~
these with the rest of the world, but this had to be done on a reciprocal’
bagis., He wanted to know .what the poliecies of the Plant Genetic Resour-
ces Centre would be regarding the protection of certain types of impori~
ant plants. For exemple he had tried to develop Byrethrum at Alemaya
and had written to Kenye for seed., The snswer given was that Kenya could
not send any seed because they did not want to promote competition in
another country. He had been informed that a group from Kenya came to
Ethiopia to collect plants of coffee for developing resistence to Coffee
Berry Disease. From this material they had been able to raise: r651stant
plants but this material is not allowed to comeback into Ethiopia.
Dr., Tadessa replied that he considered that the exchange of materials
should be undertaken on a mutual basis. There are certain crops such
as spices where Ethiopia claims & monopoly, even if the PGRC becomes
an International Genetic Resources Centre, we will still claim monopoly
for some crops such as coffee which are very important to the national
economy., It will be upto Ethiopia to decide which crops it can glve
and which ones that it will have to withhold. When the centre is
established an sdvisory committee from sll sectors will be set up which
will decide of such pointse. As has been pointed out many expenditions
had come to Ethiopia in the past and had gone away with very important
material., For example the agronomy section had written to the USSR to-
ask them some of the materials that had been collected from Ethiopia
but they had hod no reply. This is probably unfortunately true for several
other places. Thus we must do this conservation for ourselves. We
cannot protect ourselves without the establishment of the resources centre.
Infact in drafting the agreement with the Germen Goverrment we have
included this point, "We will either negotiate or exclude some of our
important plants from the exchange programme, eventhough, we will. be
able to preserve them in the Centre”

The job that the Genetic Resources Centre is undertaking is
tremendous and the speaker could not imagine how the centre was going
to be able to do Justice to all the crops which clzim Ethiopia as their
centre of diversity. = It is assumed that you will be able to do justice
to all-crops, but how is this material going to be utlized? will it be
the function of your centre to do this or will it become part of the
country wide research programme? Dr. Tadessa replied that the studies
will be done in collaboration with different specialist e.g. the
sorghum progrerme will be carried out with Dr. Berhane at Alemaya s
College. The information thet is gathered from such studies will be
compiled and documented at the Genetic Resources Centre. Anyone, such
as the sorghum cooperctor or someone working with another crop, may then
contact us for materiels and information. TFor example, if we are asked
for materisl of a sorghum with & height of 2-meters, with seeds of .
11% protein and a certain percentage of starch, then by using a computer
retrival system we will irmediately be able to pick out such material
if avdilable. The centre will not have all the necessary types of
researchers or specialist needed, it will collaborate with other organ-
izations such as the University and the IAR in order t¢ 4o this.. The
information will be documented at the ceatre -~ “his :
will provide the basis for plant breedinz -v-~zs~nes which-
have a.certain goal in mind, o

It was commented that the Ethiopian Genetic Rescurce warranted
some stronger remarks. The genetic resource availahle in Ethiop.a is
unique in many respects. It is not only the centre of origin for some
of our endemic crops but it is also a very important ceantre for many.
types of cultivated plants, Due credit should also be given to the
Crop Genetic and Ecology Centre of FAO, in particular its past Director, .
Dr. Leone and then later on Mr, Pichen and Miss Verner Bennett of FAO
who have given Bthiopis tremendous support in the ‘early recognition of
its tremendous wealth of the genetiec resource, The Vavilov Centre has.
been a special source of encourcgement in the establishment of this
genetic resources centre in Ethiopia, Mention shoulé also be made of
some of the earlier workers from the USDA. The Director of the Indian
Agricultural Research Institute had also helped in giving world wide
recognition to the genetic wealth of Ethiopia.Insas recent meeting in
Washington; he had said that "The Ethiopian people would do not only
themselves a dis~service but also .the rest of the werld by ignoring
their geretic wealth. If they refuse to share this wealth with the rest
of the world it could be =n even more disastrous situation then that
of the oil embargo”. He was aware that the genetic rescurces were
disappearing ot an alarmlng xate and he was therefore happy to see the
establishment of the Plant Genetic Resources Centre :

: A spokes-man from the Soviet Scientifie thtc,p thological
Laboratory informed the meeting thet they had not bzen aware of the
request from the agronomy section, Holetta. However, in establishing
the laboratory in Ethiopia they had already ‘brought back and dis-
tributed some seeds of verieties of wheat and basrley which were originslly
collected in Ethiopia.
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WILDLIFE MANAGEMENT PROBLEMS IN ETHIOPIA
by

Ato Andeberhan Kidane .
(Wilalife Conservation Organisation)

Introduetion

Ethiopia began its Wildlife Conservation Pyogramme %s 1?65, with
the establishment of @ chartered Wildlife Cogservatlon Organization, _
The conservation programmes of the Organisation are based on the following

principles: o -

1) to conserve the precious heritage of Ethiopian wildlife
resources for the enjoyment of the present people and
the generations to come;

2) to'preéerve the wildlife, particularly the'endgpgered
species, from depletion and consequegt gxtlnctlon for
the continued development of the Ethiopisn economy,
education and for their scientific values;

3) to protect and develop the wildlife resources_pf Ethiopia
a3 a potential tourist attraction.

With these goals in view the WLCO has done an encouraging
number of investigations into the flora and fauna of selected parts

of Ethiopia.

Since its inception the WLCO has made a modest egde§vour in
setting up administrative machinery and training some Ethiopian personnel
in the field of wildlife management.

In accordance with the Legal Orders No. 84 and No.59 of 19?9,
the WLCO has established two gazetted National Parks, the Awa§h National
Park and Simien National Park, respectively. In accordance with the
Legal Order No.65 of 1970, article 3(1) the WLCO has proposed seven
more national parks, two wildlife sanctuarlgs, twelve vildlife reserves
and eleven contrelled hunting areas. The first three.conseryatlo? areas -
comprise b% of the whole country. These_are_en§ourag1ng'str1des lntﬁhi
management of Ethiopian Wildlife. However, it 1is a pertinent factd at
the WLLCO is faced with chronic, ever increasing Qroblems which need.
immediate attention on.s national level., Following are some of the
problems and obstacles in the sound menagement of Ethiopis's wildlife.

Habitat Destruction:_

The wildlife situation especially with regard to our larger
wild animals, is very different from that which prevailed a few decades
2g0. Generally, large memmals throughout Ethiopia have undergone g
serious decline in numbers zeirly due to habitat destruction or alter~
ation of the ecosystem as a resu't of undisciplined egricultursl practices
and forest exploitation. Ethi._ia is endowed with agricultural areas,
of high potential but destructive mis-use of such areas by shifting
cultivetion and cultivation of steep slopes without sound soil and water
control are leading to the over-spill of the human population into less
favourable rainfaell areas. Steep-siope cultivation in Chercher, Bale
and Simien Mountains progresses unebated. This type of land use in these
mounteins and other similar areas will, in the end, make them uninhabit~
able not only for the Mountairn Nyala {Tragelaphus buxtoni), Walia
(Capra welia) end Semien fox (Simenis Semensis citernii) which are
already living in such small "ecological islands,” but for man himself.
It is also worth mentioning that the Nysla and Walia habitat cannot
be made into highly productive agricultural or grazing land. The
prevailing temperatures of the general Nyala and Walia habitat are too
low for vigorous plant growth, and the cold wet rainy weather is certain-
ly not conducive to good health in demestic stock. {Brown 1966).

A very repid agricultural take-over deterinental to wildlife is
teking place in the Ethiopian Rift Valley which was once teening with
a fabulous wildlife population. Currently, a critical stage has been
reached on the Senkele and Sirare plains, the home of the Swayne's
hartebeest (Alcelaphus btuselephus swaynei). The Swayne's hartebeest
is one of the rarest sub-species of wild animal in the world. It is to
be found only in Ethiopis (Senkele and Siraro plains) and the total
number in Ethiopia is now under one thousand. The fine rasture land
of Senkele, which was once used by both the Swayne's hartebeest and the
Arussi and Sidamo pastoralists is now almost entirely,under mechanised
ploughing for & quick return by the government and the loecal people.
Agriculture experts admit that despite the fertility of the black soil,
its shallowness (maximum 30 em), demands heavy fertilization after the
Tirst year's crop. This is self evident from a comparison of the stand-
ing crops of the controlled maize plantations and those of the peasants
(Stephenson 1975). Translocation .efforts of the Swayne's hartebeest
by the WLCO have not proved suceessful either in the Awash National .
Park or the proposed Nechisar National Park, and the remaining population
does not allow for chancey experiments with further translocation., The
uncontrolled exransion of agriculture and the resultant change in the
ecosysten, has brought this last stronghold of the Swayne's hartebeest
suddenly to the threshold of extinction.

Shifting cultivation in many parts of Ethiopia is a common
practice., In Harar region, particularly in Gursum Awraja, shifting
cultivation has spread like wildfire in the past five yesrs. 1In the
proposed HararElephant Sanctuary, shifting cultivation and heavy
acacia tree cutting for charcoal are not only destroying the elephant
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(Loxod;nta.africana) habitat at an unprecedented rate, thus hast?ning this
animel's complete disasppearance from the sanctugry,.but are Porecing the
WLCO to invest its conservation funds and energies in futile crop pro-
tection measures. Paradoxically, crops in such marginal lends usually':
fail due to low and erratic rains, - '

Cﬁffehtly,:crop depradation by Warthogs (P@acochoerus aethiopicus)
bushpigs (Potamochoerus poccus} and particularly primates has beceme a
major issue among agriculturalists. As a result, the WLCQ hgs.been bitterly
blamed by different governmeént departments, egencies and_1nd1v1duals, thus
adding another costly dimension to its problems. The real cause of crop -
depredation by these animals is not yet ascertained, bgt it is prgbable_
that it is the result of the curmlative effects of habitet dwindling (due
to expanding and shifting cultivation), prolenged drought, and reduced
predation by the bigger carnivorous animals...How§ver, the WLCO is fully
avare of 'its responsibilities to the people in this sphere and is giving
the problenm careful study with the intention of expanding the Organlsat1on.r
to afford the required proteéction. : ' -

. Wildlife habitat destruction is not only manifested by expanding .
and shifting cultivation, but by deliberate deforestapion f?r t%mber,
firewood and charcoal., Ethiopian forests Z(indispensablg w1ld%1fe.
habitats) have been exploited both by local people and céncessionaires =
without restriction and without eny deep thought for the future, To day
the remaining foresis are in the remote and less eccessible part of.t§e o
country, rotably in the south and west and to a smal% extent on the higher
slopes of the eastern highlands. Likewise, the remaining wildlife
distribution follows the forest pattern and of course, the Rift Va%ley:

These forest are not only indispensable to much of the country's Vl%d;lfe
as their habitat, but they are egqually indigpensab%e;tp the country's
people; they are a controlling factor in rain precipitation, in prevent-
ing soil erosion arnd consequently in regulating the §hed—off of weter
from the mountains, so mairtaining the output of springs, streams and
rivers. They also form an essential part of the unsurpassed.beauty of.
this land. ’ ' :

Exploitation of forests for tiber, firewood and chercoal, as is
currently practised 211 over Ethiopia is generally wasteful and Qestructive.
In the Chercher mounteins forest exploitation, even to the summit of the
mountains, is followed by agriculture suﬁj?cting the soil to an extreme
type of denundation and forcing the mountain nyals to its doom in this
particular part of the country. In the proposed Harar Elephant .
Sanctuary ‘and the Rift Valley, Acacia forests/woodlagds are felled in- .
discriminetely for firewcod and charcoal at an alarming rate. Such practices
practices still continue unchecked. In due course this will mean the
loss of flora and fauns, subjecting the soil to all sorps of erosion and
of course diminishing primary productivity. -

Mismanagement of Marginal Lands

For some reason Ethiopian nomadic tribes, and for that matter .
all Africen nomads, have chosen (or were forced to choose) hostile
climatic zenes - marginal lends at best - as their grezing lands. Prior
to the introduction of modern dams, like the Koks, dam, and big seale
mechanized farms, like the H.V.A. Sugar plantations and the mechanized
farms of the lower Awash Valley; the Karayu, Afer, ete., and Danakil
nomadic tribes were living in harmony with their environment., Wiia ,
animds existed alongside domestic herds and were tolerated and respected.
The introduction of the aforementioned projects, together with the
absence of necessary ecological and sociological adjustment and modern
range management practices forced the nomadie pecple to spoil their
grazing lands. In the Awash Valley dry-season grazing lands (the former
flood basin of Awaesh river) of both wildlife and pastoralists is under
mechanized ploughing, forcing the traditional inhabitants into increasingly
hostile conditions. The vegetation of a semi-arid climatic zone which
is not sdapted to all~year grazing is forced to supply fodder for both
cattle and game throughout the year. On the other hand, the nonmadic
tribes have changed little from their traditional way of 1ife. There has
been no serious attempt to persuade or convince themto shed their age-
long customs and traditions (such as reducing the numbers of their cattle
to the capacity of the range) in favour of modern ways of living. In
such a situation then, cattle and wildlife are 'in severe competition for -
both space and fodder, The overall effect is then overstocking which
definitely leads to habitat deterioration by overgrazing. The complete
absence of any -form of stock-limitation commensurate with the carrying .
capacity of the land is the basic cause of the lawless and uncontrolled -
over-running of the Awash and Nechisar National Parks today. '

- This in turn is forcing the wildlife to diminish in numbers and
some, like the wild ass (Equus asinus somalicus},are obliged to adapt to
a different habitat, In the Danakil Desert ‘the few remaining wild ass
have inhabited the hills, for only there can they escape competition
from domestic stock (Brown 1969). The noradic tribes are slso forced by
such circumstarces into frequent trespassing into the legally recognized
Awash National Park (which has never been cattle~Tree) and into the
mechaniged farms. During prolonged droughts like that of 1972-1973, the
nomadic - people were supplementing their milk diet with carbohydrate food
either by doing some manus) work at the farms or by asking for relief from .
the government. ' : ' o '

Legislation

A serious handicap which the Wildlife Conservation Organization
is facing today is the lack of proper legislation establishing the
legality of the conservation areas and law enforcement in the legally
recognized conservation areas. Except for the Semien and Awash
National Parks, 21l so-called conservation areas are nothing more than




patterns on the map and have been so far the past six years. Even in
those gazetted National Parks, human interests have never been exting-
uished, As a result the WLCO is finding it increasingly difficult to
develop and expand conservation areas and to take the necessary stern .
measures against anti-conservetion activities. For instance, the WLCO
does not have the legel backing to stop agriculturalists, nomadic tribes
and wood cutters from encreoaching into non-designated or gazetted con-
servation areas. But what is worse and incomprehensible ‘is-thet, whilst
the law provides for the prevention of guch acts in the gazetted National
Parks, legal action has long been vlrtually impossible because of the . . |
lack of support by the Administration and the ccurts. This in fact .
means & break-~down in the proper process of the law of the land and must
certeinly ‘be the cause for grave concern at all government levels,
Strictly speaking it is practically 1mp0551b1e to take legel measures
against a hunter (licensed) who hunts either in a Proposed Park, wildlife
reserve or sanctuary 1nstcad of in a Controlled Hunting Area.

From another view point, the existing wildlife conservation
legislation hes served a valuable and useful purpose in establishing
the concept of utilizetion and conservation in Ethiopia and indeed it
deserves full ecredit. With the increasing habitat destruction and
theé subsesquent endangerlng of our elready endangered endemlc specles,
the time has come that not only very urgent legislative measures have
to be taken to make the proposed National Perks and conservation areas,
by right, to conform to international- stgndards but ‘there is the need
for a reversal of emphasiz; conservation primanly, with utilisetion
of wildlife as a logical and desireble consequence. Such reversal
of emphasis in Wildlife legisiation is also in line with the
"Declaration of Economic Policy of Socialist Ethiopia". Under Section
"D-Tourism", the government has stated that "It should however be '
emphasised that conservation of wildlife, birdlife, etc. particularly
of the rare species, and the preservatlan of anthultles will be viewed
primarily as national objectives in thelr own right and not only as a
neans of attracting foreign visitors". 1In short the existing w1ld11fe
legislation has to be re~framed and partlcular emph551s should be on
conservetion, From the re~framed legislation meximum security should
be given to wildlife preservation through the esteblishment of the major
conservation areas in law by the highest body of Government -in the land;
thereby no alterations there to can be effected without the approval
of the hlghest body of Government. Furthermore, such conservatlon areas
should be given additional protection through havlng their own provisions
and restrictions, thus making their sacred status in the minds of the
public abundantly clear. The re-drafted law should also equip the officers
of the WLCO, cn whom is placed the duty of wildlife conservation, with
adequate powers for the putting into effect of their dutiés. Besides,
the redrafted law should bring the contool of capturing, keeping end
utilising civets (Civettictis civetta) for the production of civet

nusk under the control of the WLCO, the only competent body to do so
in the light of modern world thinking and conscience. Likewise, the
law should bring the control of sport fishing under this organisation
which is the best suited and equipped body toc do so.

Copnservation Educstion

Broadly speaking conservation education is teaching the public
to reconcile ecological needs with socio-economic needs. In conntries
like Ethionia where land is grossly mismanaged, the soaring human
population is elso accompanied by soaring human needs, exerting
increased pressure on conservation areas and adding increased threats.
to the wildlife heritage of the nation., In such a situatien the WLCO
hag realized that a quick national conscicusness of the need of con-
servation is of paramount importance. At present the WLCO has a
conservation education unit. Though handicapped by lack of tramned
personnel and facilities this unit is doing its best to educate the
public in the need of conservating the wildlife resources. Unlike those
of the developed world conservation problems in Ethiopie are of a rural
nature and conservation education has to be directed to the rural mass,
and it is here that the difficult part of the problem lies, i.e. to
convince the rural masses who live at subsistence level by farming,
cattle herding or hunting - to maintain = balance. between ecological
(conservation) needs and their socio-economic needs. From the experience
of many conservationists, the rural masses are not opposed to conserv-
etion education, but they always ask for an alternstive way of living
instead of their "forced" anti-conservation action, such as undiseiplined
exploitation of forests/woodlands for fire wood and charcoal. It is
then obvious that the WLCO cannot give the rural people an alternative
occupation with the exception of some elementary advice. But what is
very true is that if conservation education is to be .meaningful it has
to be approached from different cocrdinated diseiplines.

Many, if not most, educated Ethioplans are also as ignorant

as the illiterate mass in matters concerning conservation education.
This is possibly due to their educational background. In the past the
Eth1opian educational curriculum included nothing or very little
concerning conservation of natural resources of which wildlife is an
integral part. As a result, the prcducts of such an educational’ setup
cannot be blamed for their indifference to wildlife. To date, with
the existing mismanagement of natural resources, the time has come
that conservation cannot be overlooked and it has to be an integral
part of the eudcational setup of the country. In all aspects of
conservation, and in wildlife perhaps above a&ll others, Ethiopia must
develop a national conscience with a much greater sense of responsibility
to her priceless heritage.




Poaching

Poaching is illegal hunting of geme either for food or commer-
cial purposes. Poaching, particulerly of elephants has been greatly
intensified recently because of a sharp increase in the value of iwmory,
which has become a spectlative cormodity, a hedge ageinst inflation,
and a method of illegnlly transferring funds from one comnntry to another.
Ethiopian wildlife has been exploited for subsistence by local people
since long, long ago. Even today primitive tribes like the Anuszks
and Nuers of Gambelle Awraja and the Bume and Surma tribes of the Omo
area supplement their diet by hunting game. Traditional methods of
hunting never decimated wildlife and possibly it was a necessary factor
for controlling the wildlife population. Decline of wilélife population
in Ethiopia is not only associated with habitat destruction, but also
with the introduction of fire arms which greatly facilitated
poaching. Elephants which once were very numerous in Ethiopiz are
almost exterminated for their ivory. The spotted cats {leopard,
cheetah, serval etc.) are endangered for their skins. Today, in.spite
of the increased enti~poaching measures taken at national and inter-
netional- levelsy poaching is still rife in Fthiopia.

A brief glance of the following table {1) shows the current
picture of poaching in Fthiopisa. T

Table 1. Legally and Illegally Hunted Animels in Ethiopia in the.
- year (1967 E.C.} 197L-T75

. . Legally Illegally
Year Type of Aninal ‘ hunted hunted
1967 (E.C.) Elephants (Loxodonta africana) b - 15k
" " Leopard (Panthera pardus) Nil 117
" " Colobus Monkey (Colobus guerezs) Protected 2155
" " Serval cat (Felis serval) Ni1 2Lo
" " Cheetah (Aeynonyx jubatus) Protected 53

These figures are known to the WLCO, but nobody knows {except

poachers themselves) how many have been taken by illicit hunters.

- This warrants that stringent measures have to be taken
both by the WLCO and the government. The WLCO has realized the serious-
ness of poaching in the country and has esteblished an anti-poaching unit.
However, lack of legal power (power of seizure and arrest) of anti-
poaching officers has hampered the efficiency of the unit a great deal.
Besides, to combat anti-poaching effectively the WLCO lacks budgetary
backing as well as cooperation from the majority of the public.

Technical Personnel

At this particuler moment many Ethicplan Wildlife species,
like the Walin Tbex, Semien fox, Wild ass and the Swayne's hartebeest
are in iminent danger, and the survival of many is threateneéd. Thuﬁ,
if this national heritage is to be conserved for the coming generetion,
21l the existing and proposed conservation p?ojects hgve ?o be managed
by people who are specially trained in the flel@ of_w11q11fe nanagement
and biology.  The WLCO has only 12 men trained in wildlife management.
But the need of more educeted personnel is evident as most of the
proposed conservetion areas are either not manageq_or %nadequate}y
staffed by trained personnel., The WLCO is also flngnc1ally @and}capped
to educete more personnel because the specinlized field of wildlife
manegement is currently offered outside Ethiopia. Moreover,.the Governf
ment was not keen eriough in offering undergraduste scholarships, ]
rossibly because govermnment officials were not awere of the precarious
situation of the Ethiopian Wildlife. '

Coneclusion

Currently, many endemic Ethiopian species ere either endan-
gered or threstened with extinction. Animals like e}ephants have dim-
inished to a very small population, werranting immediate attentlon.at
a national level. Wildlife habitat is being destroyed st an alarming
rate, indicating that even the present common wildﬁ?e sgecies nay be
rare or endangered after a decade. The WLCO hes trled‘%ts best .to
put wildlife management on a sure footing., 3ut so far it bas failed to
upgrade even one national park to an international level. Thus in all
aspects of conservation, and in wildlife perhaps above all others,
Ethiopia must develop a national ccnscience and e much greater sense
of urgency end determination to save this diseppearing heritage.
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Discussion

The Chairmen thanked Ato Andeberhan for his very interesting

_peper. He felt that the points raised were crucial for the national

econcny and everyone should look-at these problem as his own problem.

'He had welcomed this paper with its ‘good content because it had informed

many of us who were previously ignorent of this hational resource.
heritage. : : : S

- A participant from the CADU Forestry Section thanked the
speaker for his paper and felt that all will agree with the points
raigzed, One step to help conservation action would be look upon’ man-
made forests as an integrated part of the cropping system. This will
entail esteblishing these forests and weeding and protecting them like
other crops. He hoped that a paper on. forestry would be présenté@ at
the next seminar. - o R AU S

A participant commented -on the points 'legal and illegal'.
He felt that there were some places such ss isolated pockets in Ethiopia
where the terms legal and illegal may not heve much meaning. These
pecople had lived and grown up in these areas and have to e€ke out a
subsistence existance through agriculture. When the farmer leaves his
crop to go away for some social affairs, primates may come in and
totally destroy these crops. Would the speaker please cormment on this?
Ato Andeberhen replied that as far as farmers were concerned, the
wildlife conservetion organization had given them permission to kill
warthogs, bush pigs and primates in order to protect their crops. The
Orgenisation alsc has & roving force whose aim is to help in controiling
pest such as primates. The position of the word legsl and illegal re-
fered particularly to the larger animals such as elephants and leopards.
Most Ethiopians do not eat elephants, they only kill them for their
ivory, neither do they eat leopards, they only kill these animals for
their skins. He strongly suspected that the tremendous increase in
the numbers of primates which was causing such damage to crops wes tied
up with the change in ecology of many areas. Many areess which were once
forested have been cleared and there is now little cover left on the
ground. This situetion has encoureged the multiplication of primates
and is coupled with a decline in their natural predators such as leopards
which has been encouraged by illegal poaching. The Wildlife Conservation
Organizaetion has actually circulated to all farmers & bulletin instructing
them that they can protect their crops from damaging pests. However, if
a farmer goes deep :into the forest and clears 2 to 3 hectares say for
paize and then comes and complains to the organization that his crops
are devastated by primates then the organization can do little to help
him.

It is generally accepted that conservation is the most impertant
goal., But in fact many people all over the world depend on animals both
for meat snd for using their skins for protection. It seems that people
rust hunt animals because they don't have other reserves or other resources
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to give them what they need, and the Govermnment snd other Organizations
have not yet found a way to entice these people into cultivation

or other practices. In Gambella it is possible to cultivate cotton but
the people do not wear cotton clothes; they eat fish and other animal
produgts. 'He felt, therefore, it was very easy to blame the Ethiopians
for mis-using their enviromment when infact they were ignorant of the
facts behind this mis-use, Ato Andeberhan replied that, as had been
pointed out in his paper, the Wildlife Conservation Organization re-
gards the tfibes of the Omo and Gambella regions as primitive. Their
traditional hunting methods never desimated the wildlife population
and in fact it was possibly necessary as part of natural cemtrol.

Thus at this time the organization was not against the tribes.

HoweYer what they were against were the people who went out with
mechineguns end rifles and kill enipals for their skins and ivory, At
this time, because these primitive tribes have no other means of liveli-
hood the organization recognizes their right to hunt.




LIVESTOCK

ThlS sectlon was chalred by Dr. Gerald Wlener, vho is a live-
stock breeder of international repute from the University of Edlnbuurgh,—
He was in Ethlopla st the time of the semlnar as a consultant t0o the
IAR on the anlmal breedlng programme. '

D -~

Dr. Wlener used the Oppcrtunlty of theé Chair to glve some comments
corments on genetlc resources from the animal point of view. He felt
that Dr. Tadessa's message was very important for the enimal production:
pecple, Livestock is not in anything like the same p051t10n regardlng
loss of genetic material es the plant ‘side is in, but it is very important
ant to keep the message in mind. TFor example, one has ody to see the
Enourmous preponderance of the White Leghorn in the poultry industry
all across the world. The vast spread of the Freisian or Holstein breed
in cattle certainly across most of theé western world and now into large
parts of Africa, one begins to wonder if the livestock people should
not take note and begln to develop genetlc ‘resources centres for
animals. Fortunately we are not yet in a position to be worried but as
livestock people let us consider what we want or need today or tomorrow
may not.be what will fit the needs of our grandchlldren or great grand*
chlldren in 50 years time.

One of the happy events for llvestoc?-production in the past two
years has been the setting up of the Internaticnal Livestock Centre: for
Afrlca (ILCA) which has its headquarters in Addis Ababa, Ethlopla.

THE INTERNATIONAL LIVESTOCK CENTRE FOR AFRICA (ILCA)
AN INTRODUCTION

By

Dr. Shenkute Tessemsa
( I L:C A.)

‘Te increase the ava1lab111ty of new technolOgles for
agricultural improvement the International Bank for.Reconstruction. and .
Development (IBRD}, also called the World Bank, UNDP and FAO have initiated
an organization known as. the Consultative Group on International Agrlcul—
tural Research, commonly known as CGIAR, for the purpose of increasing
the agricultural research, educetion and training effort in the developing '
world. The main activity is to ensure the organization and financing of
international agrlcultural research institutes and the pursuance of pro-
grammes dealing with the increase of agriculturel productlon in the broadest
sense of the term., - -

CGIAR is ComPOSEd, in addition to the three organization already
mentioned, of the main bilaterzl and multi-lateral agencies, several
foundations in the United States and Canada and the Regional Development
Bank in the developing countries. It has sponsors and supervisors in
several of the internctional agricultural research institutes, formerly
created by United States-based foundations, and also those thet have been
authorized since CGIAR formed in 19T1. Some of these organization such -
as CIMMYT, ICRISAT, the Fotato Research Centre, are well known to the
meeting here, and many of the participants here ere guite involved in the
prograrmes at these centes. . Now the Internatlonal Livestock Centre for
Africa is the latest of the internetional centres, it is the eigth
centre to be aeated. For your informetion the others are:

The Wheat and Meize Improvement Centre (CIMMYT):
 The International Rice Research Institute (IRRI):
The International Centre for Tropical Agriculiure - Colurbia
(c1AT);
THe Internstional Potato Research Centre - Peru, (CIP);
Inuernatlonal Crop Research Institute for Semi-arid Troplcs
| {ICRISAT);
Internatlonal Laboratory for Research of Animal Diseases (INRAD)
and now ILCA which is the acronym for the International leestock Centre
for Africa.

TLCA is an autonomous, non politiecal, non profit making organiz-
at1on, sponsored by the consultative group, CGIAR. It has its headquerters -
in Addis Ababa and a far resching programme to assist in natiocnal efforts
airmed to change the production end marketing systems in tropiczl Africa;
to increase the sustained yield in the ocut-put of livestock products and
improve the quslity of life of all the people of this continent. The
centre was formally established in July 197k with the signing of the
agreement between the Ethiopien Government- as the host Government and
IBRD acting on behalf of the consultative EToup.

The historical background to the formation of ILCA is as follows:
CGIAR, taking into seccount the conclusions from meetings of experts in and
from many organlzatlons, set up and established an African sub-committee,
The Committee was given the responsibility to further study and make re-
cormendations for the re-enforcement of research and. education in the
fields of animal health and animal production in Africa. The African
Livestock Committee established and fixed the terms of reference of two.
task forces, one task force supported, by the Rockerfeller Foundation
and heeded by Dr. Pritchard, made recommendations on the need for a
laboratory for animel diseases, especially related to trypanosomiasis
and East-coast Fever. ' The second task force, headed by Dr. Tribe and
supported by IBRD, Frence, United Kigdom and IDRC Canada, were asked
to study the needs and make recormendations for an institute devoted to
animal productlon. This second task force visited meny countries to
review the sitmation and ongeoing research in animal production at natiocnal
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. igub-committee, after o review of the .task force repo
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'  I the wark of iLCA it is felt that there are'twi nizrfrggizlng
| fields thaz apply to this research concept, these agg bqﬁ s
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b)

need to be studied., They should aim to monitor the

ecological, socialogical and economic changes and impact

of developnent.

The purpose of all research will be to study the possibilities

of supplementing the existing systems and/or integrating into these
existing systems, recent techniecal advances tak

impose constraints in animal production. T
of studies that have been taken up by ILCA.

A number of longterm 6bjectives of resgearch at ILCA are alréady‘apparent:

.- 1) The develpbment of an inter-disciplinary methédology

- €.8. we heard on the previous day that to introduce efficiency
“into land cultivation, we need implements, animals, feeds, the

"-farmers"acceptance, the economic situation, and thege are
ell part of the same system in order to get efficiency in

ploughing the land. .All these disciplines must work together

to come up with an inter—disciplinary-methodology.

2) Mbnitoring‘situationai changeskand accumulation as time against

data. There are many ongoing projects in many countries.
exemple, Ethiopia has been recently negotiated for a World

the Northern Rangelands., It is felt that monitoring the

- situational changes and time series data on-these types of work

‘ig very appropriate.

- 3) ‘Identificatioh of constraints in existing production.

L)

computer which produces what offtake you would get if all
these factors vere considerea from many angles,

' 5) Formulation of anticipatory drought response strategies for
long term livestock production., This is a very urgent need

and it is felt that studying this problem is within the
competence of ILCA.

Studies of existing and planned snimal prdduction
schemes. Many countries have planned livestock -schemes
either as a national effort or institutional effort;

( ing into account climatic,
economic, sociologic and biological factors vhich at the present time

hese are the short term types

For

Bank
project in the Southern Rangelands, The Jijiga Rengelands and

Construction of predicting models for changes in production
factors by computerized simulation techniques, For ezemple,
we take a problem such as the offtake of cattle from a certain
area. What factors have to be considered to increase offtake:
inecreasing fertility gives a positive effect; disecase gives a
negative effect; improving the rangegivesa positive effect;
low prices give a negative effect. A11 these factors are put

- together and a simulation model is brought out and fed 4o o

these
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In addition ILCA shall have an inbuilt capacity end flexibility to
respond to immediate emergency situations such as the drought or any

. other.problems that can arise in animal production systems.

To start its work~folioWing.the~instructioﬁéAfrom the'Board of

. Directors end by consultation with its staff and all the other organiz-

ations involved there were four countries selected for initial studies.

. ‘These are Ethiopia, Kenya, Mali end Nigeria: These countries are consid-
- . ered suitable sites for the initiation and implementation of ILCA's
-research approach, These countries represent important zones of live-

stock production; they also ellow 'what - is considered en urgent priority,
the analysis of communities seriously affected by the drought. This is
of prime importance and the tracing of the adaptation of these people

- and their livestock to changing circumstances, natural, social and
- economic., They represent a wide range of variation in a1l relevant

thenomena of livestock production systems such as the etological zonation;

;. .social forms; livestock types and densities; degrees of commercializ-
- ation; stratification of production’development policies and degree

© of development. These four countries offer these variables and there-
.. fore ILCA should start its work in these four countries.

At ILCA the integrated research approach is almost a religion with

.81l staff members. Country programmes or problem solving programmes are

not designed by sections or departments; in fact there are no depart-

ments in ILCA. Prograrmes designed always include the’ ecologieal, socio-
~logical, economic and animal aspects. Obviously in each of these fields

there must be experts and authorities so the staff is classified accord-

-ingly. At ILCA the staff are grouped os teams., There is the animal

science team; physiological environment team which covers range, ecology
pasture, soils etc.; the economics team; the socio-anthroplogy team;

and the documentations and training team. - . .

. The pattern that is now developing at ILCA in working up prograrmmes

..is as.follows: ILCA will make contact with agricultural and Covernment
authorities. This is done before it -starts work in any country or

area. . ILCA's objectives and competence will be introducktd to these

suthorities. The ILCA staff will also,viéit;agricultural“ipstitutions
‘and -centres to gather information on what is going on in'a partieular

country. - ILCA also will gather and Qocument 81l information on past,

.present and future research efforts in animal production in these*
. countries. A government and/or ILCA will initiate linkapes between the
. governments gnd institutions so as to set up priorities and puidelines

where ILCA can work. ILCA staff, including all disciplines, will
make a detailed vigit to the problem areas and develop research programmes

- in specific aspects of livestock production which are appropriate to an
.international centre.  The detailed programme of work &s outlined by

ILCA's scientists will then be submitted to the Covernment authorities
and scientists for apreement.’ If the CGovernmemt accepts’
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the proposal then the proposal plus all budgetary implications will be

subm%t?ed tg ILCA'S_Board of Trusties for approval. If approved imple-
mentat%on.w1ll @egln as approved. The above outlines ILCA's approach
and this infact is how the programmes at ILCA are being developed.

At this time the staff of TLCA is mot ve h
. ] thj 7 ry large, however, at .
this t%ge all the team leaders are now negotiating the Méli'progr;mme
following the steps outlined above. The Kenya programme has also reached

_certain stages. After the team returns from Mali i
et . 1 th ,
to finalize negotistions. T .- o = ?lllMgO towKenYa

As regard the Ethioﬁianrfro. me, we hav ; i
N . A : : grarme, we have met with various
1n§t1§u?lon§, scz§nt1§ts and the Govermment authorities and discussed
priorities and guidelines and have agreed on a number of points where

" IICA or its competence can be involved. The guidelines as outlined

. .are extansive and theré isn't time to go into them now. . Many of the

livesto¢k people have been involved in drawing up these programmes

and they‘knqw the guidelines. However, the priority erea that was given
to IPCA was the.drought stricken areas where the country and the people '
are interested in developing livestock production. systems of the nomadie
t{&nshumance erees such as in the Southern Rangelands, the Wollo and
‘I‘lgre,"c?l'*ought stricken areas called the orth-Eastern Rangelands and
the Jijiga area. ?his is the directive. and guidelines that ILCA has been
given. The team will travel to these areas in-the beginning of December
1575 to Iook at the arees and present detsiled studied programmes for

tye Government to approve. Then the programme will go to the Board of
Dl;ectors of ILCA for approval and the budgetary implications. l

. ., Now to turn to the situation regarding faeciliti
Et@loplan Gove?nment has given ILCA a s%te athhola ;nlﬁgd?EdAgzng. e
adjacent to Dairy Development Agency building.,  This is a ten hectare
‘S%te vhere we are going to have the headquarters complex. : This complex
w11} have thg main laboratories, training centres, shéds and mll other
anc1}lary_bulldings, .The. total cost of this structure including
- furniture ppd laboratory fittings will be in order of US$5,000,000
 Sche§ules for construction are as follows: All the design; ané ’
architectural drawings have been finished, submitted to the Board
for approval, and approved. The tender for building will be out in

March 1976 and will be opened in June 1976, _Hopefully by July 1576,

building work will commence so that b Jul. st ae Y
occupied. : y.. ¥ lQTS-Qhe hulld;ng will be

: At th? moment the staff Eonsists=of~l7fscient' ‘ma
1h,§at}ona¥it1es, recruitment is on an*intern&tion&l.;zzisgig:hgﬁt?;gﬁ
prejudice for any. particular country. -The staff will incrsase to 28
by 1977 and the target level for full. development is 100 senior scientific
personnel in 1979. Obviously ILCA can not recruit more staff before 1978

because of lack of space for our
programme, But by 1 TLCA
be fully staffed and operational, I fopes o

-
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DOCUMENTATION AND TRAINING AT ILCA

. by
Dr. Branckaert, (ILCA)

Documentation:

Among the tasks which have-been assigned to ILCA, docu?gntation :
occupies an importent place and in this regard it has been .indiceted
that ILCA should ensure full uniformity with the technical services of .

The Documentation Teem will, of course, offer permaheht,suppoyi %%_aﬁ
to ILCA's researchérs. In the field of znimal production and production -
systems it will;, : . o

1. Provide a question-mnd-answer servicé to benefit, in_the_fifst[n;'- 
Place, ‘researchers, centres and departments operating in. :
tropical Africa; - T ;

2. Ensure the broad dissemination of seléctéd information;

3.- Publish synpptic monographs for direct application.

The goal.is to ensure the best use of, end to improve, informa-
ation received from national and international centres, and to gauran-
tee them a just return; also to ensure the speedier and easier utilis-
ation of results by researchers snd specialists in animel production.

+'In terms of detail, seven areas were identified in which ILCA
should start gathering information: T

1. . Transhumance; :

- 2. Ewvsluation of rangeland;

3.  Rangeland mapping;

- Humanities studies;

.- Epidemiology; '

. Zootechnical experimentation; and . -

. Fodder crops and rangeland improvement.

~1 o\

' Since initistion of the documentation activities did not ecell for
substential resources, ILCA, in agreement with the Direction of the .
Documentation and Information Division of FAO, took the initiative of
proposing & meeting in Rome of the heads of the main documentation centres
in the field of tropical agriculture and - livestock. - -

The prime objective of the meeting was to enable ILCA to set up,
together with the other centres, an information network which would prevent
duplication and ensure maximum use of the mass of documents already
gathered and classified. The second objective was to enable ILCA to

ascertaln the state of progress on the Thesaurus on Animal Production
using FAO project AGRIS II.

All the perticipants (FAO - Division of Documentation and
Information, Division of Animal Production and Health, Division of
Agricultural Production) stated their readiness to help ILCA and put
forward proposals,

Accordingly, the Musee Royal de 1'Afrique Centrale in Tervuren,
Belgium, offered ILCA and forwarded to it in January 1975, bibliozraphical
analyses and summaries relating to the following metters: cross- . =
breeding results; livestock raising methods; improvement of soils; i
pastureland and feed erops; prevention of disease.

IEMVT in France supplied a list of selected documents on
livestock raising which, beginning 1975, can be sent to ILCA in the
form of microfiche. In addition, the Institute presented as & gift a
provisional thesaurus on animal production in the tropics vhich may
provide a basis for the preparation of & more comprehensive thesaurus,

OMVS in Senegal, the Royal Tropical Institute in Amsterdam, the
Commonwealth Agriculturel Bureaux, the Documentation Centre of the
University of Hohenheinm in Stuttgart and the Centre of Veterirary
Medicine in the University of Edinburgh proposed a selected list of
Qocuments relating to fields mentioned above.

In the field of economics, en initial activity hes been carried
out with the ECA library; the preparation of & list of available works
on animal production. This list contains some 200 reports, half of
which were published over ten years ago and are of use only as archive
references,  Almost 30 reports and studies have been summarized, most
of them relating to the livestock-raising industry in the countries of

eastern and southern Africa. A start has been made on an cconomic
bibliography on livestock raising prepared from bibliographical sonrces,

On the basis of the recormendations adopted by the meeting
organised by ILCA in Rome, March 1974, the work carried out to prepare a
an ILCA classification has been along two main lines: (i) compatibility
with the new " FAO international systems; and {ii) cepability of Puture
automation. Accordingly, & project has been prepared using the categories
and codes of AGRIS (Agricultursl Informetion System) supplemented by
keywords. (The AGRIS clssification, which is very comprehensive in
certain areas, is inadequate as fer as livestock is concerned). The uze
of keywords should make it possible to prepare a thesaurus on livestock
compatible with the codified language used in AGRIS II: this would
facilitate sutonmetic translation of summaries into several languages,
Contacts have been initiated with documentation centres already working
actively in the AGRIS network in order to secure detailed informetion on-
their methods of indexing and data processing with 2 view to achieving




easier co-operation and benefiting from their experience. For the
moment & marual index has been prepared which will make it p0581b1e
to begin classification end’ research. ‘ oo

At the January meeting of West African librarians and document-
“alists, held in Ibadan; ILCA undertock to play the role of specialist
centie on livestock in the AGLINET (Agricultural Librarian Network).
In December ILCA took part. in the consultation of experts on Tropical
AGRIS. It is part of the worklng group on anlmal productlon.

The ILCA 11brary has received the following in the form of glfts,
‘a) Amongst others, complete sets of the- following Journals and reviews -
Journel of Dairy Science -.193h4 to 1973 and index;
Journsl of Animal Science - 1945 to 1973 -
Journal of Heredity - 1920 to 1971
Dalry Sc1ence Abstracts - 1958 to 1970 and index

b) From IEMVT: a set of about 1100 colour slldes on llvestock in
Africa; one print of a 16 mm sound film in colour on livestock
end trenshumance in the Sabel, 'L'an prochain. l'herbe sera verte'
a set of about 100 basic works constltutlng a basic library; the
series of Manuel et Precis d'Elevage comprising eleven titles
and 8, complete bound collection of the Revue d'Elevage et de

sdeein Veterlna1rs des Pays lroplc"ux fronm 19h7 to 197&

c)‘-From ‘the Distribution Service of the Ministry of Co-operatlon in
Paris: about 50 books and publications, including dossiers of
econonic information on eleven African countries; statistical data
and reports on planning methodology, a collection of Technlgues
Rurales en Afrlque and varicus manuals on exten51on.

a) From USAID: A I D. Research Abstracts, A I D. Memory Documents,
A Directory of Instltutlonal Resources and A I D Research 1971

to 1973.

e) From the Belgien Government: an ecological index of observation
stations in Zaire. o L

f) From Dr. Psgot: a reference collection of almost EfQQQ;bl&?k and
white negatives on 'livestock and the African envirenment', prints
of which may be requested from IEMVT; A.set of about 100 books from
hls personal llbrary and manuscrlpts. s . , ,

ILCA has issued ~ descr1pt1ve booklet concerning its origin and
activities. Professor Jay W. Forrester of the Massechussetts Institute
of Technology has given permissinn for his book Princiolies of Systems
(Wright Allen Press, September 1973) to be translatod into French and
published by a publisher willing to distribute it widely. A4 translation
by Dr. Taecher will be ready for printing by the end of 1975.

Training

The principle that ILCA should organise seminarson topical -
matters to enable the participants to exchange information and tech-
niques and to coordinate their activities was decided upon by the
Board of Trustees at its first meeting.

_ As tropical Afries possesses meeting and lodging fac111t1es the
Board felt that ILCA could organise, without delay, & seminar on.
evaluation and mapping of tropical African rengelands.: This decision
was justified on the grounds that seweral teams of researchers were
working on the subject and that, if there was some convergence in

- methods, the presentation of the results would be .such that
specialists .in planning and integrated development could be better
equiped to make unequivocal choices, .In additipn, there was & neced
to evaluate, w1th°°mfleteob3ect1v1ty, the relzablllty of certaln nev
methods of remote sensing. :

The seminar was scheduled for January 1975, However, in order

to avoid over-lapping with the meetings organised by other international
organisations, it took place from 3 to 8 March, 1975, in Bemako. Tt

vas attended by 82 participants from 18 countries on five continents
1nclud1ng 30 African researchers. - The application of active worklng
methods in groups with rapporteurs and discussion leaders led to fruit-
ful discussion. After the general debates, limited-sized discussion
groups drafted conclusions on each of the themes. For the six themes onthe
agenda, U6 papers were received covering 315 typed pagés. A visit to
the Niono regicn allowed the participants to sée the hydro-agrlcultural
- fac¢ilities of the 'Office du nger and note, on the spot, ' the quality
of Sahelian pastures during the driest part of the year. They were able
to discuss the rellablllty of thelr evaluation and curto rsohlc methddes.

The Govermment of Mali provided generous h08p1ta11ty to the
participants in the seminar, who enjoyed excellent working conditions and
lodging facilities. As a result of the - loan by the FAO office in
fccra of simultaneous interpretation equipment, the part1c1pants derived
maximum benefit from their work. The conclusions of the seminar are

- currently being disseminated and the publication of the records should
be complete by the end of 1975.

DISCUSSION

A participant from the floor thanked the speakers for their
clear presentation on the development and objectives of ILCA. He then
.went on to brlng to the attention of the meetlng some of the people
vho had helped in getting ILCA established in Addis Ababa.. Ato Yohannes
Hebte who in 1969, when the location of ILCA was being drawn away from
East Africa to West Africa, made a tremendous effort getting Addis Ababa




recognized as the possible centre for both ILCA end INRAD. However

politics is such that INRAD and ILCA have two separate locations,
Another person whe has made a substantial effort behind the scenes is,
Mr. Hamersley, the Project lanager of IAR, formerly cAA/FAO of UNDP.
In the years of 1970 and 1971, when the situation in Ethiopie was

rather confused, he and others nade a firm stand that Addis Ababa could
offer the envircnment for the development of such an important -
institution which would not only contribute to Ethiopia but to the whole

of the rest of Afriea.

A was Tinally developed from the reports

of the consultative groups & number of discussions had taken place
prior to the work of these groups. Unfortunstely we almost losi ILCA -
because of our previous Government's lack of action. Therefore it is -

appropriate to congratulate the present Government on. its speedy and

forward thinking ection in enabling ILCA to be established in Ethiopia.

Ethiopians, in general, tend to play & rather a passive role; but hev-

ing heard of the tremendous possibilities of ILCA, which is probably
the number one institution for 1ivestock development in the world, we

should therefore give it all our setive support. Truly in the past
1ivestock research hes been neglected in this country but now we have
the chance through our own enthusiastic support and perticipation’in
TLCA sctivities to give Ethiopian 1ivestock research a boost. He’
concluded by wishing ILCA well in its future ventures and hoping that

the Government would give it every support in its activities.

Although the idea of IIC

Melak for seying things that could.not
have been said by the speakers. He thanked the contributer on the
behalf of the ILCA.staff for his encouraging remarks and he also thanked
Dr. Melak-Haile Mengesha for his own efforts in working behind the scene
to get ILCA established. He assured the seminar perticipants that the
present Government is doing all it cen and is going out of its way to )
help TLCA establish itself without any problems at all. ;

. Dy, Shenkute thanked Dr.

The priority as far as ILCA is concerned for its prograrme in
Fthiopia, is the dreught affected areas. Apart from igentifying the
production paraneters, how is ILCA going to help the national programmes?
Will it establish research centres Or strengthen existing or nevw
research programmes? Dr. Shenkute replied that the priority for ILCA's
progremmes in Ethiopia were to develop enimal production systems for the
arought affected areas. At the moment ILCA is negotiating with the E
Livestock and Meat Board people to monitor end eveluate the nomadic
rengeland developrent Programmes. This project is going to be financed
by the World Bank in the order of us$Lo,000,000 and should become

operational sometime in January 1976. In this programme ILCA will moni-
tor by teking time ceries data to see if the development work is going
in the right direction. ILCA will do & cost benefit analysis, will
study the sociologicel changes which have occured in that area and the

development inputs, such &s range development or provisinn of water or
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. ¥s1is of the time 4 " .
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THE ROLE OF CRCP RESIDUES IN LIVESTOCK PRODUCTION SYSTEMS

By

SRS P.B. O'Donovan
: (FAO Cettle Production Officer, IAR)

.. Although the data to be presented in this paper were not col-
- lected in Ethiopia, they have particular relevance to this country.
The results of experiments have been purposely selected for those
crop residues which are widely available in Ethiopia and for that re-
ason can make a2 significant contribution to livestock feeding.

Crop residues can play a variety of roles. They may be fed in
intensive systems of production in which the particular residue, ade-
qustely supplemented, forms the principle feed. Residues may alse
.. be .looked upon as feeds which 'bridge the.gap’ during the dry seascn
when natural forage is usually in short supply. In dicussing crop
residues, emphasis will be placed on those which, (a) are available
in large quantities and, therefore, are economically important, and
(b} are low in cost, thereby reducing the cost of milk and meat produc-
tion. o ' ' :

: -There is generally a surplus of pasture growkth during the rainy
months and an acute.deficit during the dry months. Every effort should
' be made to conserve the surplus as silage and/or hay for dry season
feeding so that animals will bave a uniform feed supply throughout the
year, .

It is not always possible or -a sound practice economically to

have sufficient conserved feed for they season. Assuming that this

is the case, there is little alternative but to supplement the animals
with locally-available crop residues, It is not necessary to feed
animals on & very high plane 'during the dry season if they will graze
during the subsequent grass-growing season {Tasble 1). Animals which
maintain their liveweight during the dry season compensate on grazing
“and this is referred to as ‘compensatory gains'. A lovw to medium level
of feeding during the dry season makes the minimum demand on the feed
‘at a time when there is usually little availadble, o

&?evél During the Dry Sesson on Subsequent

l_ Table 1. .Effect of Feeding
L Gains on Pasture —

Feeding plane during Ary season
(Feb., 1 - May 31)

_ . High High Medium - Low

Av, deily gain (kg) 0.66 O,EEr 0.50 0.0
' High Grazing {(June 1 - Oct. 31

Av, daily zain (kg) 0.66 0.29 0.32 0.79
Daily gain {(Feb, 1 - Oct., 31) 0.66 0.45 0,40 Q.U5

a/ O'Donovan et al. (1973)

- o -

Cereal straws, of whi ‘ » .

| Ce ) . which there are lar
are deficient in several nutrients and, there
when fed.as the only source of fzeq, 3
8re obtained when they are adequ

ge quantities in Ethiopia
s fore, are of 1ittle value
owever, very satisfactory result
ed : ately supplementeq i ith
e espec

olesses which incregses straw palatability. The ;esufislﬁilgeZQEEg

tyo-thir?s of the total ration an
-With ration B, - Lower ‘gains resulte
centage from 33 to 45,

T ) sses-bases ions for dairy heit
ABLE 2, Straw and molasseg-based rations for dairy heiferséf

Ingredients, 7 : :A RatiOESE/ . C
: Rigg straw {chopped) s 35 35 %ﬁ_
Cane molasses - 25 33 k45
Sweet potato chips (dried) 30 18 10
Soybean meal 20 14 - 10
| I 200, 100 100
Dairy heifer gaing {kg} v - B
* Feeding test No.1 RS 0.58 - |
Feeding test No.p 071 0.82 0.h6

8/ 0'Donovan and Clen {1972)
b/ Urea was adde@'(EO ‘g/knge‘ed9 fatibns

R A and B and
25 glkg feed for ration C) plus. bone meal

» salt and vitamin A,

decreaiz ;z_a ;ell known fact that straw utilisation and animal gains
peorease yond a certain straw percentage in the ration (Table 3)
bercentages bobrees Ty ooy orones’ o7 JeTformnee 220 dressing
: ‘ ed either 10 or 20% straw but a sienif:
§§:g§;10nfoccurred in the rate of gain when 30% straw was fz;%nlii;:nt
findi & o1 a performance reduction somewhere between 20 and 30%. st
€vel 1s supported by results from a number of countries. e




TABLE

3.’ Performance and dress1ng percentages of fat-tall

- different straw percantages - 93 day experlmentE '
Straw; ﬁ
. 10 20 30 :
. No. of lambs 38 37 38 .
. Initial Wt. (kg) 31.2 32.2 1 30:8°-
Final Wt. (Kg) 45.6 46.9 T k2.7,
Daily gain {g) 154 159 - 127
Kg feed/kg. gain 9.8 9.8 11.3
Kg DM/kg gain T.1 6.9 T.b
" Dressing Percentage 54.5 53.5 53.1

It was of interest to determine through experimentation the :extent

- a/ O'Donoven and Ghadaki (1973)

/lambs fed ‘

to which gpray must be supplemented in order to provide satisfactory

putrition for ewes during .early pregnency.

As shown -in Table b, straw

supplemented with either 200 grammes of molasses or the latter plus

30 grammes of urea did not prevent s considerable bodyweight loss.”

the other hand, the substitution of urea by 200 grarmes’ of cottonseed

meal promoted satisfaetory gains.

ment resulted in a 51gn1f1cant1y higher straw consumptzon.

TABLE h

' Straw plus supplements for -ewes durlng early pregnancy—
(Phase 1 - 49 dayS)

The small amount of protein supple-

a/

On

Chopped wheat straw{to sppetite) Control

200 g 200 g 200 g - .  Alfalfe hay
. molesses molasgses molasses (1 xg)

: 3G, urea 200 g. C.S.M. 200 g. Conc.
Initial Wt. kg 51.0 53.0 52.9 51.4
Finel Wt. kg . .- 45,6 47.8 53.8 - ~53.1
Gain or loss in wt. -5.4 -5.2 +0.9 . 1.7
Daily gein/loss, g. =110- ~106 . +1.9 +3.5
Straw intake, g/ewe/day ° 608 918 - -

1718

&/ CGhadaki, O'Donovan

and Behesti (1972)
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Some results involving the feeding of molasses have already

been presented.

a variety of r

provide a very useful source of green feed.

In addition to molasses, the sugar cane plant yields

esidues. The cane tops, separated in the field, can

- Cane tops are not fully

utilized in Ethiopia, even though the orly cost involved is in their

collectinn from the fleld

Feedlng trials were conducted to determine

the feeding value of cane tOps for both dairy cows and beef cattle; the

results sre given in Table 5, -

When properly supplemented, they are

sufficient for maintenance and the production of about two kilogrammes
of milk a day; maintenance and up to 200 grammes daily weight gain vere

obtained with beef ecattle.
with averege—quality Pangola grass silage.

The performance was similar to that obtained
The sugar cane residue called

bagassa, presently burned as fuel, can, when mixed with molasses, form
the basis of fattenlng diets for cattle.

Table 5, Composition and Feeding Value of Sugarcane Tops—

a/

Inteke (kg)
(dairy cows

)

%ilk prod or
dally gain

oM C.P.

2 3
Sugar Cene tops 30 5-6
Panpola grass silage 28 G-

(average quality)

30-33

28-30

Maintenance + 1-2 kg milk

Maintenance + 0.2 kg gain

Similer performance to above

By,

0'Donovan (1970)

The productlon of such large yields of energy from sugar cane ~

has, in recent years,
sugar cane 25 a livestock feed.

led to the exploration of ways of utilizing whole
Machinery has been developed for separst-

ing the outer fibrous part of the cane from the inner more nutritious part

called the pith.

Other cheaper attempts at improving the nutritional

value of whole sugar cane consists of lacerating or bruising the outer

fibrous leyer and this method is presently yielding good resnlts.

of growing pasture and forage crops, farmers may instead grow sugar cane
on & small part-of their farmers, not just for the sugar. factory as is
traditional, but to feed their livestock. :

Because of the demand for maize grain as a human food, the

entire plant should not be used just to feed animals since. then the live-
stock would compete directly with people.
of valuable maize residues.

harvest, has a high nutritive value, especielly if it is harvested before
it wilts. It could be fed fresh but ideally should be ensiled to obtain &

The green residue,

'There are, however, a number
directly after the grain

Insteag




uiform quality product. Corn stover is the residue remaining (usually
wilted to Varying degrees) after the grain is harvested, Because of its
low protein content, 3-5%, & protein supplement must be added. Up to
50% corn stover nay be included in cattle finishing rations, The fibrous
part remaining after the grain in threshed from the ear is ealled corn
cobs. Although it contains little or no. protein, it may form up to 30%
of rations and it should preferably be fed with molasses to increase
palatability. - , . ' '

After the fibre is extracted from the sisel plant, the high-
fibre residue mey be fed with supplements to cattle. There is = sisal
factory at Awassa where the residue has been fed experimentally; up to
30 kg of fresh residue was consumed daily. Other residues of some
inpertance in Ethiopia inelude hericot bean haulms, coffee hulls end pulp,

Most of the residues menticned are of great importance for
livestock feeding in Bthiopia, Onsider, for example, the total prod-
uction of cereal straws, particuleriy teff, wheat, barley and ocats; when
supplenented {as shown in the tables) these straws can contribute to. the
finishing of large numbers of animals, ar carrying them through the dry
Season, when alternative feeds are scarce. )

Based on the total production of molasges. in Ethiopia and -
assuming 3 kg/animal is fed during a one hundred-day fattening period
there is sufficient molasses to fatten about 140,000 cattle ennually.
Lssuming, 6 kg of dry metter from suger cane tops is fed per animal
for 100 days, the quantity is sufficient to feed more than 100,000
cattle. Suppose thet four fifths of the total bagasse is used as fuel,
the remaining one fifth could constitute o basal ration for 140,000 cattle.
Likewise each hectare of corn stover could feed 30-L0 cattle. Of course
ell of the estimates given assume that, in addition to the crop residue,’
an energy end protein. supplement is elso .- fed, - :

_ From what has been said, therefore, it is obvious that, while
crop residues are not a coriplete substitute for ‘pasture and forages,
they can play a very useful role in livestock feeding. Ethiopia hes g
vast resource in this respect and the wide variety of residues can be
fed to good advantage. They mey provide essential feed to sustain
animals during the dry season or to 'finish' rather thin cattle fron-
over-grazed , pasture for a period of 3-h nonths.
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RESULTS OF FEEDING TRIALS WITH CROP RESIDUES IN ETHIOPIA
' by

‘ Ato AMlemu Gebre Wold
(Animal Production Section, IAR)

A wide . variety of crop residuss are available in Ethiopia and
many of these may be.exploited for livestock feeding. At presept they
are only partially utilized or not used at all. Because o? their genew=
rally low protein and high fibre contents, sati§factory animal perform-
ance is dependent on the supplementation of residues with concentrate to
provide energy and protein.

Results are'reported for three feeding trials as well as obse?v-
ations of silage making. The chemical composit%on,'state of preservation
and palatability to livestock were grong the criteria for evaluating
the silages. ' ‘

A 116 éay 'finishing® experiment was conducted at Holetta
involving five groups of eight native animals per group. In‘eac@ case
the residue comprised 50% of the entire ration; the remainder being
molasses (203), noug cake (25%), bone mesl/mest meal mixture (LZ), salt
(1%7) and a vitamin supplement. The residnes evaluated were teff straw,
wheat straw, oat hay, native hay and osat silage (Table l.?. Th? per- .
formance, shown in Table 2. indicates that the highest dai1ly gain was achieved
with ‘the teff straw treatment (628 g), followed by native hay (§77 g),
oet silage (449 g), oat hay (430 g) and wheat straw SB?E g). With all,
except the oat silage treatment, feed intake was positively correlated
vith the rate of gain, varying from 6.9 kg/day for the steers on teff
straw to 5.0 kg/day for those fed with wheat straw. The rether low feed
intake on the oat silage treatment is difficult to explain particularly
in view of the satisfactory rate of gain achieved. As might be expected,
the most efficient gain (11 kg of feed/kg liveweight gain) vas observed
among steers fed teff straw and, with the exceptiqn of gat silage,
efficiency of gains was related to the average daily gains. Feed costs,
which at best can be regarded only as rough estimates, varied from .
Eth.$0.34 for the teff straw treatment to Eth.$0.60; the cost does not. inelude
any charge for the residues.- '

Table 1. Rations Fed&l, Crop Residue Study, Holetta 1975
(8 native animels/treatment)

Teff Wheat Oat Native/ OQat

Ingredients, % straw straw hay hay Silege
Crop residue 50 50 50 50 50
Molasses L 20 20 20 20 20
Houg. Cake : ' 25 25 25 25 25
Bone meal/meat meal mixt. L A 4 L L
Salt : 1 1 1 1 1

&/ 'Dohyfral’ vitamin supplement (0.05Z) was also included.
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TABLE 2., A&nimsl perfofmance,'crop residuefstudy, Holetta 1975
~ (116 day experiment) S e

Teff  Wheat .Oat  Native - OQat
straw . straw . - hay Nhay _silasge

Av. init. wt. (kg), 17/5/75 186.0 7 185.0  © 182.0 184.3 - 175.6
Av. figal wt.(kg), 10/9/75  258.8 ~225.9  231.9 239.6  227.7

Av. daily gain, g. . 628 © 352 b30  u77 4hg
Av. feed intake/day, kg 6.9 50 55 59 g5
Kg. feed per kg. l.w. gain 11.0 14,2 12.8 12.) 21, 2%

Feed cost per kg. 1.w. gain § 0.34 0.4k 0.60 " 0.58 0.60

* Fresh silege weight and supplement.

Carcass data (Table 3) were obtained from two animals on each
ration. Dressing percentage was lowest for the wheat straw treatment
%7%) and ranged from 51 to 53.7 for the other treatments, Fdible meat
ranged from about 76 to 80%. - Because of the small number of animals
selected and the considerable variation in the genetic material, not
much reliance can be placed on the carcass data,

TABLE 3. . Carcass Data, Crop Residue Study, Holetta 1075,
(2 animals per treatment) o :

Teff Whéat Ot Native Oat
straw straw hay hay - silage

Av. final 1,w. (fasted), kg, 258.0 235.0  239.5 237.5 230.0
Av. carcass wt (cold), kg. 135.5  108.5  ip2.2 127.5 122.7

Dréssing percentage 52.5 - 47.0 51.0  53.7  '53.3
Outside fat, % 5.0 3.0 k3 28 L.7
Edible meat, % . 76,k T7.4 76.8 80.5 78.1
Bone, % “ 17.0 20.2-  17.7 16.5 © 17.1

- A second 'finishing' experiment, of 100 days duration, was con-
ducted at Adami Tulu with four groups of ten native cattle ber. group. The
crop residues fed were haricot bean haulms, corn stover, teff strew end
corn cobs; each comprising 50% of the ration. The type and level of
concentrate supplementation was identical to that of the Holetta experiment
(Table 4). In this perticular study the highest daily gain was obtained

with the corn cobs (541 g) followed by haricot bean haulms (505 g), teff
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straw (438 g) and corn stover (409 g). The respective feed intakes, in
kilogrammes per &nimal daily, were 7.4, 7.4, 6.9 and 6.1 (Table 5). As
in the previous experiment, the highest feed consumption was observed
among the animals having the highest rate of gain. The quantity of feed
consumed per kilogramme of liveweight gain ranged from 13.7 to 15.8

- and the groups having the highest gains were also the most efficient con~
vertors of feed consumed. Discounting the cost of residues, feed costs
per kilogramme of liveweirht gain ranged from Eth.$0.42 to 0.49, -

TABLE L. Rations Fedﬂf, Crop Residue Study, Adami Tulu 1975
' (10 native animals/treatment) o -

: Haricot bean Corn = Teef Corn

Ingredients, % heulms ____stover straw - coba

~ Crop residue - ". - .50 - . .50 S50 50
" Molasses B e 2020 20
Noug cake ' 25. 25 25 25
Bone meal/meat meal mixt. .k ' ok b f‘k“

Salt

. é] 'Dohyfral’ vifamih supplement was also ingludngf:I”

——_y

TABLE 5. Animal Performance, Crop Residue Study Adami Tulu 1975
(100 day period) " . A

Haricot bean Corn Teff  Corn

_ . heulms . Stover straw ~ - cobs
Av}finit. ﬁt. (kg) 1193.0 ©192.5  192.2 '190.0
Av. final wts. (kg) 2430 2330 2345 2430
Av. daily gain, g. . 505 - ko9 438 5Ll
Av. feed intake/day, kg . T.4 6.1 6.9 T.h |
Ké. feed per kg. l.w. gain .7 ih.9 15.8 _13}?
Féed coig)per kXg. l.wv. gain 0.45. - o 0.h7 0.49 . 0.k2

Carcess analysis was performed on two randonly selected animals
from each treatment (Teble 6). Dressing percentages did not vary greatly
betveen types of residues-fed (55.2 to 56.6%). Only small differences
were also observed in the percentages of fat,edible meat and bone,
Carcass data must be regarded only as guide because of ‘the reagsons . -
-stated earlier. ' A o - ‘
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TABLE 6., Carcass Deta, Crop Residue Study, Adami Tulu 1975
(2 enimals per treatment) .

Haricot  Corn Teff Corn
bean stover straw cobs
_ : 5 haulms

Av. final 1.w., kg 230.0  196.5 212.0 239.9_ |
Av. carcass wt. {cold,) ke 127.2 109.3 118.5 - 130;3' o -:_ -
Dressing percentage 55.4 56,2 56,6 - 55.2 o ’
Outside fat, 7 - 2.6 2.8 3.6 3.7
Edible meat, 77.2 75.3 7.4 5.8
Bone, 3 . 18.1 18.8 16.1 17.3°

Liveweight increases throughout both experiments are sho?n
11 in Fi 2 3 ing off in gains after 100 days in
raphically in Figure.l. The levelling off in gains ) ‘
fhe Adami Tulu experiment could, to some extent, be attributed to the wet
conditions in the pens at that particuler stage of the_experlment;
the tendency to put on fat, which requires more fged,}ls a}so a cont~
ributery factor to the reduced gains. The reduction in gains, between

day 100 &nd day 120, in the Holette experiment, were not nearly as marked.

An éXperimént was conducted in collabo?ation w%th the Avassa
Experimental Station to determine the value of sisal residue fed_%n
two different forms to local steers, Sisal residue was fed bothrln_the
fresh state and after it hed been ensiled with corn stover; each was
supplemented with haricot bean haulms, sunflover cake and mlnerals.r S}x .
Roran steers were randomly essigned to the two treatments. Aversge da%ly
gains were 365 and 279 gremmes, respettively (Tablg 7)., Feed consumption,
expressed as a percentage of liveweight, was identical for both Ereatmepts_,
(2.4}, vhile the respective dressing percenteges were 50 and 51.4, The’
feed costs per kilograrme of grain were 35 and 36 cents. _Thls exper;mgnt
vas merely a pilot study with a very limited number of snimals and more
detailed experiments are needed with a larger number of animals to evaluate
the mixtures eritically. The performance of animals throughout the
experiment is shown graphiecally in Figure 2.
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TABLE 7. Performance of aenimals fed fresh sisal and sisal/corn
stover silage mixtures ' N

Fresh sisg) waste Sisal yaste/c?rn v/
mixture~' | stover silage mixture=
Days on experiment - - 126 | 86
Av. initial liveweight, kg 190 253
Av, final liveweight, kg 236 277
Av. daily gain, g 365 - éT9
Ration intske, % of 1.w. & 2.4 2.4
Dressing percentage | 50.0 51.4
Feed conversionsl k.1 21.5
Feed cost/kg gain, cents 35 | 36

a/ Mixture was 90.5% fresh sisal waste, 4.4% haricot bean haulms/
teff straw and 5.1% sunflower cake, (Minerals free-choice).

g/.Mixture consisted of 87.1% sisal/corn stover silage, 6.6%
haricot bean haulms and 6.3% sunflower cake (Minerals free-choice).

e/ Kilogram of feed required to produce a kilogram of gain,

© An observation trial was conducted in Sidamo. Province to deter-
mine the quality of silage made :from coffee pulp and a mixture consisting.
of coffee pulp, corn stover and haricot bean haulms. Each of the two
silage types was supplemented with concentrate and fed to three native
steers. Average daily consumption was 7.8 kg for the coffee pulp silage
and 11.1 kg for the mixture. No performance data were collected be-
cause of the absence of weighing scales. The trial indicated that
silage made from coffee pulp has an acceptable palatability, Because
this latter residue is available in large quantities in this part of Ethio-

n

2 1 2, much more study on the most suitable mixtures for cattle feeding
are required. : :
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Liveweight (kgs)

FIGURE 1. Liveweight Increases Throughout Experiments at Holetta and Adami Tulu
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DISCUSSTON

The speakers were asked about the economic aspects of their
trisls with coffee pulp. Ato Alemu replied that this was purely an
observatinn to find out if the animals were able to eat these materials.
Tn the coming year it was intended to do an intensive study. The
coffee was used as pulp and was kept for 24 hours before it was made
into silage. ' : '

It was commented that in many perts of the country, particu~
larly areas such as Tigre, the peasant farmer depends very largely on
the crop residues for feeding his enimals during the dry season, For
many of these farmers, even though the nutrient content of this re-
sidue is low, this is the only source of feed he has available for
his enimels and it would be very difficult for him to use such things
as molesses and cake to improve their feed.

Dr. O'Donovan commented that the speakers had given a con-
servativ estimate (30 - 40 animals) for the carrying capacity of corn
stover, this was based on liveweight production., 1In their studies the
crop residues had been fed at 507 of the complete ration, this had
been purely for & finishing experiment. One could conceiveblly feed
much more than 50% crop residue if one wanted to just maintain the
animals. In fact as had been shown in the paper, animals that are
just maintained in the dry period on the maintenance ration when they
are put onto natural grazing during the wet season, they outgain the
animals thathavs been on a higher ration during the dry season. This
ie infact the practice, not only in Ethiopia but in many other areas.
As regards the comments on Tigre he was well aware fron speaking to
other people thet this was the only feed available for the animals
during the dry season in this and meny other areas of Ethiopi=a.

There are many possibilities in the utilization of crop residues and
it is not at all necessary to feed a lot of cake. This mey have to
be the case if you went to finish the animals for selling for meat
but how this is done depends absolutely on the circumstances.

A participant from HVA, Wonji-Shoa, commented that 30% tops
was far to high = figure for Ethiopia. He estimated that <there was
only a 5% offtake in the form of tops from sugar cane grown &t Wonji
Shosz; the slide that has been shown must have been from a region with
& much higher rainfall where the growers had to take a far higher pro-
portion of tops. In -Ethiopie this is not the case; almost the complete
cane is used in processing sugar. Of the tops that are produced in
Ethiopia, people do come and collect them on an individual basis for
feeding to their animals. With only a 5% offtake it would be & very
expensive opperation for the factory to do this on a large scale. In
one campeign the farm produces about 60,000 tons of cane and 5% of this
is & very small} quanbtity.

. Dr. O'Donovan replied that he had been to Wonji and had seen
the situation there and he eppreciated the fact thet 307 was a high
flgu?e. This figure has been calculated over a wide range of sugér
growing areas, It depended also on the irpitial yields znd he appreciste
ed-that the yleld at Vonji may be much -lower. He had only brought in
?h1§ aspect because this is & feed that is used in many pl;ces. Vhether
1? is poesible to use this material as feed or not depends slmost en-
tirely en the economics of the operation; if it is cheap to collect
@op§ then it is a feed that is available for practically nothing and
1t is a good quality feed, as good as Pangola silage. In Vonji there
is an almost ‘eipht months period of harvest, it is not teingsuggested
that you transport cane tops 100 kilometers but it is suzgested that
they could be used locally in a feed lot situation. It would be good
1f;an economist could put a figure on this. The speaker from HVAJre~
plied that this has been studied and the livestock section was con-
sidering it, (This topic is covered further on in the Seminar Pro-
ceedings in the paper on diversificetion at EVA.)

) ) The speakers were asked to comment on which of the residues

in Ethiopia has given the best results so far. Ato Alemu replied

that ys#u can not make a general recommendation, it depends on what
erops are grown in & given locallity. TFor example if you recommend
teff.this would be out of the guestion for the Awassa region. In maize
grovwing areas the corn cobs night be feasible ©but one has to bear in
nind the cost of handling this material and the cost of feeding. In
using corn cobs they either 2&r? ground so that they are accevptable
to the animal or, as has been done at Holetta and Adami Tulu,,;oakthem
over n@ght then sprin¥le mollasses over the cobs before they are fed to
the animals which enable the animzls to eat the cobs. In the high-
land where teff and other crops are grown teff has so far been found
jus@ as good as corn cobs and it is often the only type of crop residue
available in highland localities,

The speakers were asked about the hemegeneity of the animals
used in their trials. Ato Alemu replied that the animals were not
homogenous; they were pnrchased from the lecal market and this was ©
all the people could do under the circumstances but as & fairly large
number was being used in each treatment it has been felt that the '
differences could be token care of, '

T@e speaker was also asked why the animals doing best at Holetta
had been given teff strawv bubt the group fed on teff straw at Adami Tulu
had not done as well as some of the others. Ato Alemu replied that the
‘pegple carrying out the study had not been able to find a clear explan-
ation for this, There were very many factors inveolved. Dr. O0'Donovan
commented that teff straw had been found higher in protein {upto 5-67)
than other straws and this may infact be responsible for the better per-
formance of the group fed on teff straw at Holetta. ' )
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CATTLE CROSS-BREEDING EXPERIMENTf

by
Beyene Kibede - (IAR -~ Holetta)

‘The cross-bresding experiment with cattle started to become
operational about two years ago and this -is, theref?re, no more than
& very preliminery progress report on what the experiment 1s about
and provide a look at the first results,

The purpose of the experiment is %o find out, for Et?iopign
farming conditions, what are the most suitable ?reed c9mb;natlons Tor
milk and meat production jointly and what breeding policy to follow
after the obvious first cross. :

It had been decided, on the basis of the assessment of some
of our own zebu breeds in earlier years, that it would be too big and
too slow a task to improve the natioral average level of milk production
by using the native .2zebu breeds alone, It was decided, the?eforeg to
use a combination of zebu and exotic breeds in a cross-breeding programme
to find out whether there are:- ‘ .

- differences in merit among exotic breeds of sire

- differences in merit among zebu breed of -dam

- ‘differences emong Stations representing different
climatic and farming types.

The use of different Stations representing differgnt climateg‘
and types.of farming is to assertain whether breeds rank dlfferen@ly in
overall merit at different Stations and whether, in-terms of breeding,
what is good for one part of Ethiopia is also good for ancther,

It was not of course, possible to use all breeds in 2ll possible
combRnations and, therefore, the choice was restricted to 3 zebu’ and
3 exotic breeds each of which represents, to some extent, o different type.

Thus for the zebu Barcs, Boran and Horro and for exotic Friesien,
Jersey and Simmental, were chosen,

The Friesian was chesen because it is the most widely. accepted -
dairy breed and with also very acceptable meat as a by-product,

The Jersey, because it is a small breed, may be at.a_r?lative
advantage to lerge breed when nutrition is the llmltlng
factor and also Lecouse it my e hetter adanted to hofter
regionc. (per kg bodr welght the small J?rs§y nay well
yield as wuch total milk solids as the Iriesian}.

The Simmental was chosen because it may be superior to
the Friesian in growth and carcass characterstics,
whilst giving an ecceptable milk yield and possibly
the use of the males for draft purposes,

The four locations of the experiment are: Bako, Holetta, Adami Tulu
and Melka Werer. At the first two of these Stations we
keep the Horro and the Boran and at the other two Boran
and Barca. FEach exotic breed is used at each Station
and we use artificial inseminntion from & central .pool of
semen for each breed instead of the large number of bulls:
which would be needed for natural service.

It had been intended that, by now 150 cows would have been
ins¢minated for the different crosses and calving would be well under
vwey at each Station-  However, except at Bako, the prograrme has
fallen behind schedule for one or more of the following reasons:

a) quite a nﬁmber-of foundation Zebu females purchased

- were found later to be already in' calf instead of
ready for mating; : - :

b} there have been some infertility problems.

¢} the liquid nitrogen plant at CADU, essential to the
meintenance and distridution of .semen, has broken dowm.

The total number of calves born so far at the different sta-
tions are shown on Table I. ' '

TABLE I. Totalrnumber of calves horn

Bako . Holetta _Adami Tulu  Melks Werer

Ho. Bo Ho, Bo. . Bar. Bo. - Rar., Bo,
Friesian: 23 22 16 17 14 b 1k 12
Simmental 26 20 1k 18 7 13 - 12
Jersey eh 26 115k 100 9 g

TOTAL 68__.68 TG T - S 1 SO

_———

i et

36
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The original plan also called for the production of pure Zebu
calves alongside the crosses. This plan was later changed by dropping
the pure Zebu m;tings in favour of increasing the nurbers in the cross-
bred groups, It is now thought that this was probably mistaken and
it is intended to restore the pure Zebu ms stings as far as possible.

Now, instead of 51v1nr detalls for each Station, it was thought
that it would be more informative to show sore adjusted avera(es for the
figures so far available on weights at birth and 6 months of age.. . Only
one figure as our base line and deviations for each set of factors for
each set of factors from this base line will be presented. ‘

TABLE IT. The effects of breed of dam on the cross-bred calf

Rirth Wt. Weaning Wt. - Growth Rate
{ke) (ka) (ke)
Roren 24.3 1653 140.0
Horro _ C 1.6 7_ - lé.l . —iO.S
Barca ' +1.1 46.7 45,6

Using the Boran as e base line, you see that relative to the
Boran, cross-bred calves from Horro dams were a little lighter in
weight both at birth and weaning and those from Barca a bit heavier 1n
welght. ‘ : :

TABLE III. The effect of breed of sire of the cross-bred calf:-

Birth Wt. . Weaning Wt. Growth Rate

(kg). (kg) _(xg)
Friesian 5.k 161.7 135.7
Sirmental - 0.2 | - 0.2- 0
Jersey - k.2 -19.7 | -15.5

Relative to the Friesian, the Sirmental crosses, as one might expeect,
have perforred the samec zs the Frl&sman and the Jersev crosses

were lighter in weight at birth and weaning. .The magnitude of the
difference is of 1nterest
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Comparing male calves with femsle calves, male calves were
almost the same weight at birth as female calves but grev more and:
were 6 kg heavier at weaning.

TABLE IV: Effect of sex on'crossbred calves

Birth Wt, Weaning Wt. Growth Rate

(kg) (xe) (xg)
Females - 2&;3 16h.3 140,0
Male . + 0.5 + 6,4 + 5,0

As far as different Stations are concerned, differences have
been obtained between Stations as reflected by weight and growth
of calves, Using Besko as the base line, the position is as follows:

TARLE V. Effect of station on cross~bred calves.

. Birth Wt. Weaning Wt. Growth Rate
(xg) (k) {kg)
Rako 2h.3 16k.3 140.0
Holetta +0.3 + 5.8 + 5.3
Melka Werer +1.1 -31.2 ~32.3
Ademi Tulu -0.7 ~11.1 -10.k

You can see that calves at Holetta grew slightly faster than those st
Bako tut that growth at Adexd Tulu was slower and at Melke Werer con-
siderably slower. Whether these differences are attributable to
differences in climate, the types of feed available or more subtle
aspects of environment is too soon to say. However, it is useful to
have this demonstration of differences because at the beginning, the
prograrme was set up to find out whether what is a good breed combin-
etion in one set of conditions is also goed in another.

In this context it is espeeially interesting to find that
whilst breeds rank the same at each Station, there appear to be
good indications of breed x Station interactions. For example, re-
lative to the average differences seen, the Horro, which on average
produced lighter calves, was almost as good as Boran at Holetta.
Even more strikingly, the Jersey cross calves, which were on average
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rmuch lighter in weight were reletively speaking much better at lMelka~
Werer "where one might have expected this breed to have some relative
advantages in terms of, say, heat tolerance and hardy conditions and
it was much worse at Holettz where the climate is more temperate and .
feeding is different.

In the future more detailed informaticns will be accumulated on
size, and on traits like fertility, health and survival, and ultimately
on milk production and overall merit. Thé possibility is being invest-
igated of splitting the experiment into two management and feeding
levels so as to make the results even more relevant to & variety of farming
conditions., . = ' :

An experiment has been desipned and started to test the merits
of different zebu and exotic breeds in combinations for varying con-
ditions in Ethiopia. Production is to be assessed in terms Qf:milk
and meat and also interms of the important overall lifetime merit.

Perhaps most importently, but this very much in the future, the
experiment ought to provide information on the best breeding policy for
farmers to follow in terms of combining the best in zebu with the Dest
in exotic cattle traits. s |

DISCUSSION

The Chairman thanked the spesker and commented that this was a
step in producing better animals which would be able to utilize a better
feed and better managements conditions that hed been mentioned in the
preceeding papers. ‘ '

Ato Beyene was asked on what basis the collections of the in-
digenous types had taken place. He replied there had been a study for
four to Tive years on the production potential of local Zebu cattle,
When the breeding programme was started it was realized that it would
be impossible to cover all the types of the country, therefore they
had selected three breeds to represent the three broad zones, Horro
for the highlands, Boran for the intermediate zone and Barca for the
lowlands. These three breeds were fairly well known and thus could be
used quite well in a breeding programme.

The speaker was asked if he has any idea about the level of
significarcein the aifferences between the different breeds. He replied
that the figures were not eamenable to statistical analysis because the
numbers so far produced from the cross breeding programme were too fev.
The figures that had been presented were only indications of what was
happening so far. Ato Beyene replied that the reason for the weight of
birth, weaning, and growth being the same in tables 2, 3 and 5 were
also beceuse the number were very few and it had been thought appropriate
to produce en average figure to act as a base line,
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The speaker was asked how many research findings from animl
work h§d gone to the farmers. He replied that it was an accepted'fac+
- that llvestock'production research takes quite = long time and the IAﬁ
has been carrying on research and nutrition studies for some time
S?me of these results may have been extended but this depended on.the
link bet?een extension and research. As regards the breeding programme
th? Institute has been investipgating the use of some cross bred gulig :
:glch cz;;dbbe distributed to farmers through TPID with backun advice
ey co e used to breed with i 8 i i
Loosl milk Supsiine. 1th local cows in the hopes gf 1mp?ov1ng

] % comment from the floor was that it was felt thet if onc
wag giving a cross bred bulls to farmers one had to be aware of the
. level of ?anagement that the farmers were able to give to these animals
The e9n?r1butor felt that unless preparation was made for the farme} .
to utfllze th§se better animals then the results from such an effort
as this breedlpg would be - wasted, He was only putting this comment as
a w?rq of cauticn. Ato Beyene replied that this comment was very )
legitimate and the people in animal production research were well sware
of these constraints and, giver sufficient menpower and resources
they would endevour to £ill all the gaps so that any research findi;gs
could be adequately used by the farmers when they are passed to thenm.

It was commented that in table 2 the distinction has been made
between the effect of the bread of dam and the milk production of the
dam. Ato Beyene replied that Barca is known to be slightly better than
t?e other . indegenous breeds in milk production and it was intended to
Tind out what effect this had on the calves The Chairman, Dr. Wiener
also commented that the study will try to distinguish between the ’
effect of the bread of dam on the growth rate of the calf &s well as
the milk production of the dam, This will be a component of the
weaning welght but more informatinn could be gained by analyzing the
growth at 2 to 3 months and this will be done later. It was cormented
that the Barca breed at Melka Werer had not been sufficiently tested
before the cross breeding work started, Another factor was that the
fodder prod?ction for the animals had not become fully available.
Recent studies had showr that the Barca cows with half the body -weizht
of_the.exotlc breed were capable of producing 5 kilos of milk a dayu
this gives about 1500 liters of milk & year. ’




A rer sl

"k 1

aﬁi@h

1

PIRE AT ‘.‘ _“_ :{_:-“h. b BT ; -' 2 i
ELTHINARY " REBURY Oh. BPUDILE TO EVALUATE, THE ..

" PERFORMANCES OF ADAL GOATS AND SHEEP

LBy

(tfelks Werer Research Station - ;AR)

It appears that the livéétock in the arlddPizzzzeggnt
Ethiopie need closer investigation.. B;eeﬁlng‘an riéllains
. ds valid for the highlands may not be vall@ in these a rt?b.- .
?it?: also important to preserve and studyrthe_;yd}g¢§ou§.g§n9ﬁ;ble cor
terials as the enviromments of the arid dreas may not;be suita Le fo
iioigc breeds. The ability to swrvive is an 1mportan§_;§gﬁor %?.v- e,
considerations. . - o e e

Adal Goats'

No daﬁa.are kh&?é;on;the performence of Adal goats. ..These. ..o

animals and cemels have proved to be extremely hardy duripg.zgisr:;::t
drought while rmost cattle and . sheep have died. Itialsotapgf v o
goats snd camels are not.responsible for the'mejor effects \

grazing-and*ef03i03fﬁin° --they"do*not”destroy“the'grédndeGVQr of:?§? .

PRSEUreS. . . o g et

4 .

In order to stert studiés on Adel goats. 90 were purchased.and rioct
t at Melka Werer Research Stetion.. Wo Fodder is grown for them;-they.. ..
put & L Welel & 7 el i ;

carch oyl I o oo ight . of all
el Al ' .banks, The average weight of

1 .grazing fallow land.and canal banks, <The ave eporting. A .7
i;:efzga%é;éoafé‘ihfthelfléckqls 27.7 kg st the.tine of reporting. A .

N R B P
number of kids have béén born and their growth rates recorded .,?h
data are given in.Teble 1. :

TABLE 1, Average weight in kilogrammgsrof nale and female kids

Wt. at We. et Avernge Vt. at Averapge

113 daily
i i 2 Ho. daily 3 3
BT ' "o nonths -~ gain months £aln
¥ele 2,5 12 9.6 10 0.118 12.1 0.106
e, . . " : -
Female 2,3 5 7.6 "3 0.086  11.3 0,100

Data was also obtained on the milk yield of the herd. The

i i found - -
averare daily milk yield upto two months after birth of & kid was fo

o ke,
to be 1,202 ke with the highest at 1.5L4 kg and theilowesteOQZE; o
Tiis yiéld is equivalent to between 3 and 47 of the averag Y.

i ; ie o months. after birth .. - - -
weight. The average daily milk yield up to three

was 0.925 kg, The milk had moisture and protein percantagesqu 88.8
and 3.3, respectively. ° ' : .
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It has been observed that the AT
goats which exceed the sbove yields.
lactation of these goats can be extende
pastures vwhere cows will fail

ar have a godd number of
It has been estimated that the
d up to four months and in

» 80als cen produce milk,

Adal Sheep

_ This study is =2lso being carried out at Melka Werer Research
Station end is in line with the National policy on Sheep Recording and g
Development 2s set out and passgd by the Technical Committee. :

" A1l the Adal sheep were purchased in
Eth.$16-2 head. The Flock on the station now nurbers about 500. They

are raintained on grezing alone; no special fodder is grown for them and
they utilize fallow land and canal banks.

local markets for abouﬁ

All the sheep are wei

ghed weekly and, until recently, the
rams ran together with the ewes,

Teble 2 give the average weights for

the adult ewes and Table 3 the weights recorded from lambs born in the
flock.
TABLE 2. Average body weights for adult female sheep in kilogrammes
Ape Ho. Average body weight

9 months 20 : 22.8

1-13 years 73 25.1

2-2} years 2r - BT

3 vears 20 30.5

TABLE 3. Average weights of mele and female lambs in kilogrammes

W, =t W, at Average daily
Sex birth Yo. 2 ¥No. 1%
months zaln
Male . 2.65 ks T 11.6° 12 0.152
Female 2.k4 48 11.4 1 0.125

ALl the ewes in milk were milked on one day in the week in the
morning and the evening. Only one teat was milked and the amount
doubled to give the total nilk yield. The average daily milk yield for
a period of four to five months was 0.545 kg with peaks after lembing
going abave one kilograrme, The varistion in individual average yields
wes large; some were as low as 0.200 kg while others gave more than
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0.8 kg. The rainy season scemed to have o positiye influence on the
milk yield. '

The Afar milk their sheep for their own consumption. Eowever
-their stock of sheep was very much depleted by the recent drought-hwhcn
many died., -The general disappearance of green cover and oYergra31§g>seen
round Melka Werer is o result among other factors, of grazing by sheer
and cattle, '

TAMING, TRAINING AND TESTIEG OF BULLOCKS AND CAMELS AS K
DRAUGHT ANIMALS - PRELIMINARY OBEERVATIONS

by

Dr. K. Knoess -
~ (Mélka Werer Research Stetion, IaR)

It is apperent that draught animnls have a well jusPlfiggap}Ece
in Ethiopian agriculture, This is even more true with t&g ;mpcjj;gérm
ation of the Land Fefornm Procla;aplom into situsztions 7he ht
errital and meintenance fasilitiecs ere skort or n n-ﬂx1suen .

‘l'-

Experiments with camels and oxen as draught animals wefe sigfgeo
in April; 1975. The draught cattle used were two Barca oxen,mqu i ;1qu
.oxen and one ox and 2 bull of the type found tcwards Harer. _ge p?rcngh,
price of the two animals bought was Eth.$4T0. The Adal oxen were l;3n¢
very difficult to train vhile the Harer type animals were practically
trained when they arrived: the Barca oxen were easy to traln.‘

At the saﬁe time two camel stallions were bought,one ?or Eth1¢290
ond the other, a ‘wild' one, for Eth.$160. Both proved very easy to
train; even the wild one was trained within a weekf.

All the draught animals had a deily grezing period .and the oxen
and bull were given some hay at nlght.

The two Herer type draught animels w?ighéd 400 and 350 kg ond
were capable of ploughing 500 square metres in an hour - one hfcta?edln
20 hours, They worked for seven hours a dag; four in thebm0fn1n§ Ln-'
three in the afternoon. They were tested with = }ocal yoke G?djraz?qtpbn )
versable plough (Ararrsew Model S.R. .- price Eth.f8l) bought in rddis Lbabe.

of the camels weighed 581 kg, A special_harnesg was con-
structedogzr thz camels whichgenabled.them to pull with ?hclr sﬁggldigz.
The same type of plough was used as WIFh the oxen, only it was “fuui .
to the height of the carels.  These anlma}slwere foun@ capable 2H E gzzu
ing & little more than 500 metres square in an hour; i.e. more than

hectare in 20 hours. These animals also worked for seven hours a day.
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The trial was carried out on virgin soil. From these initial
results it appears that draught cattle should be at least four years
014 and eamels five years old before they are used for heavy work.

There is a trial being conducted on the use of minimum mechanis-
ation for settlers at Amibars in cooreration with‘IAR. The fifteen Afor
Settlers are working with seven camels and eight pairs of oxen or
bulls, Improved yokes, fixed to the horns and two types of nlough are
being used in this trial. One Plough is the same as that used in the
trials at Melka Werer Research Station and the other iz the "
imported from Belgium and costing Eth.3500. fThé work has shown that
one camel is as strong as two oxen and also ploughs faster than the oxen.
Another point of interest thot will emerge frem this trial is the re-
lative feeding costs for the two types of draught animals. It ig also
hoped to construct carts that can be pulled by these animals and in~
vestigate their use for operating mills and other implements,

DISCUSSION

The Cahirman thanked Dr. Knoess for his short and iﬁportant con-
tribution which helped to remind us of the whole aspect of animal product-
lon which is underlined by the paper from ILCA.

- The Speaker was asked where he got his oxen from because it
was well known Adal oxen are rather aifficult to train. Dr. Knoess replied
that they had bought 10 Harer type oxen from local markets; these had
cost between two hundred and two hundred fifty dollars each. If one of
these oxen which is trained, is yoked with an adel ox then it is possible
to train an Adal ox but from their experience it had been very diffiecult
to train Adal oxen alone. However jif Adal oxen are reared on the farm
and hand fed they are a lot tamer and more easy to train.  From their

experience it had been possible to train an' Adal ox withinrone week by
yoking it with an slready trained ox, '

In a reply to a question on the Adal goats, Dr. Knoess said that
they had not carried out a controled breeding programme and therefore
they could not give precise Tigures at this time. Similarly they had
not received the results from the Lthiopian Nutrition Institute and
could therefore not say what the percentage of fat was in milk from
Adal goats. The people use the milk either as yoghurt or they drink
it fresh, The goats that had been used in the study had been bought
from the local market and these were often rejects from the herd and
were, therefore, probably substandard.

Dr. Knoess said that he had planned in his mind to carryout
studies of donkeys snd mules but implementing these would depend on
staff and other resources being -available. It is well known from
literature that, comparing body weight, donkeys are much stronger than

other animals; they are also capable of pulling for a long time.

Brabant™ plough
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soME ACHIEVEMENT WITH TORAGE OATS =- GEHRERAL INFORMATION

By

' S Dr. K. Ibrakinm .
(FAO Forage and. Range Expert, IAR)

INTRODUCTION

As can be seen from‘tablF Ho.l. Ethloptﬁx;ﬁ;nzethan_
divided into areas according to rainfell. The ara;::g e e eas
700 millineters of rainfall annuzlly ere group?d as d;$ 20 3 owe
with less than 700 milligeters arel%;bgzedeﬁ;gni;zlzzstu;e O e e ow
e e 16-6fa$sec¥§2;:2te%§'gﬁ%.ﬂ ;n gheliowlandS'cultivated 1end ?s
e E”Y:zg thcgremainin; is rangelend; of this rgngeland 25.3%115
?nl{ 1ilng This leaves an effective range‘%and ared oflaroung éhg.

;%Eu: Gg%';f the livestock is owned g? th;h?:ggtzzieigiiegzézgr e eading
rgmainigg hoielsz§§2¢71:otgem§i§1§2 i;vestock in- the highlandshabouE 23 - .
géguzg tigazattle population are working animgls. The nomadz gporzg

o t 8% of the total human population;produce ISO,OOO.tonand;Who sron
Deat o ed to the settlers who are 2% ef the Qopulatlon -
e czipa:bout 00.000 tons of red meat. These flgures'suggesga e
gg;zrzan{ ;ole of'%he nomads as meat producers both for the urbeq

population within the country and for export.

TABLE 1. Land utilization in Ethiopia‘
Totel area , _
Highlands with more than 700lmm ennual reinfall

1,202,000 km? .

% of % of totel

- Km2‘ *  hizghland land area
]
re © .11 L.65
Permanent pasture . _ ‘3219283 65.0& . 31
l1lows ' ) o4, »E
gzsh crops including coffee 103,700 16.50 Sl
Forest ‘ ) 10,300 11.25 - 2e43
A ' © 625,000  100.- 51,00
ith less than TOmm | gof 7 of total
Low lends with less. _ g £ -
annual reinfall P 1owlend land are
Cereals . 7,000 1.16 0.57
lands S ) . 03
Ra?%S-?bo ma rainfall including 100,0QO 18.43 9
fallow: . . - . . 15.08 7.39
300-500 m rainfall hQSggg ) ig_go 15,70
under 300 mm rainfall 2 0,OOO B o
thornbush, westeland 150, _ . o
Total for the lowlands 597,000 100,00 .00 .
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In the Near Eastern, south Asian and Nerth African Regions, a
lot of work has been done in rangeland feeding and range improvement. -
Unfortunately many of the projscts have failed as can be seen if one
reviews the history of range research in the last 25 years. The reason
for this is that the merketing component of these studies had not been
completed or even studied and apparently there is no outlet. With range
improvement alone the livestock number has increased. If the'marketing
outlet is not provided then the range deteriorates because it then has
to carry on increased number of livestock. In Ethiopia the highlands -
have more favourable conditions for natural livestock production than
the lowlands, thus the highlands could provide e forage bank which could
replace the present 63% fallow and give a good basis for coping with
increased livestock numbers. Thus rangeland improvement could be under—
taken in Ethiopia without the failures that have been experienced in

the Middle East. Fqr this reastn work or forage production was started
before gtudies on rangeltnds vere initiated.

Several thousand varieties of different forage species have
been tested in the highlands at Holetta Research Statidn and different
highland areas. Out of these, two speties, oats and vetch, were
particularly promising, Ato Astatke sterted the work on oats in 1971
and ‘he will elaborate more on this crop later on. Following are some
results of specific trials carried during the study on forage oats.

As can be seen from table No.2 the object of the trinls was to fingd
the effect of fertilizers omn the dry matter yield and nutrient content of
five variéties of forage oats. The work was carried out at Holetta. , As
can be seen frow'the table the highest dry metter yield was given by
variety, CI-8237 and the lowest one from Jasari. Jasari was the commonly
used variety before the work on forage oats started. 'The highest dry
matter yield from varieties CI-8235 and CI-8237 was given by applying
Nitrogen phosphate st the rate 46/U6 kg/ha. The remaining three varieties
gave the highest dry matter wield from the application 46/92, N/P205 (kg/ha),
This indicates that the nutrient reguirement of the letter three varieties
is higher than that for CI-8235 and CI-8237. CI-8237 also gave a high
yield with no fertilizetion and is thus recommended to the farmers because
they will not be able to afford fertilizers for their forage crop.

¥

. ’ * ‘

The variety, CI-8235 gave both the highest crude protein content
end the highest fibre content. Thus, although this variety has a high
protein content, it also has a high fibre content which reduces its dig-
estibility. Crude fibre content is usually an indicator of digestibility
but this is not necessarily alweys the case. Chemical apalysis is not
a good criteria for judging the quality of forage; this is better done
by the assessment with the animals. However, unless animal evaluation
can be used in judging the results of the trials, there are two ways to
carry out the assessment: the first is by in-vitro analysis whieh ecan

-
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be used to screen as many varieties as possible and secondly in-vivo
analysis.

Another study that was carried out was the effect of seedinz
rate on the dry matter yield and nutrient content of vetch and oats,
The results from this trial are given Table 3. The highest yield of
the mixture was given by vetch with ost variety CI-82235 whick was also.
highest for dry matter, crude protein ard crude fibre., This was an
interesting result and again animal evaluation will assist in
finalizing the conclusions from these trials. No significant differences
were found between the yield from the high yislding variety of oats,
CI-8235, CI-8237 and CI-8251. Thus these three varieties are the ones
recommended to be grown in mixtures with veteh. These mixtures not only

 give higher dry matter yield and quality of forage but the veich

component also helps in inereasing the fertility status of the soil.

~ In Table Wo.k, the results of a trial on the effects of -
fertilizers and seeding rates on dry matter yield and nutrient content
ef oat/vetch mixtures is given., All the mixtures responded to fertiliz-
ation with phosphate whether alone or combined with nitropen. In .
using the mixture of oats and vetch, an attempt was made to avoid using
nitrogenous fertilizer which is quite expensive. It is thus hoped that’
the forege crops will be able to be fertilized with only phosphate or
be able to use the residual phosphate from cash crops and thus be used .
in rotation with cash erops. This trial was done on virgin soil and
thus we see that the application of 23/46, /P05 {kg/ha) gave a high
yield and the nitrogen was obviously an advantage. However if such
mixture followed other. crops, it is hoped that the fodder crop wiil not .
need nitrogen and will infact add to the nitrosen . content RS
of the soil for following crops. At this time the Soil Fertility Section
is looking into the question of the residual effects of Fitrogen from using
local legumes.,

Overall the mixture seeded at a rate of T0/25 kg/ha oats/vetch
gave the highest dry matter yield and crude protein and crude fibre
content. At the moment the high crude fibre content 1s causing some
concern but the other paremeters are rather satisfactory.

Another triel was to find the effects of sowing dates and
harvesting stages on the dry matter yield and seed production of the six
varieties of oats at Holetta. The results are given in Table 5., From
the results it appears that the best harvesting time for forage produc
tion is late flowering stage to late dough stage. It alsc depends
on what use the oats is going to be put to, whether it is going to be
made into hay, silage or used for direct feeding and if additives are
going to be put with the feed. In Fthiopia the situation is somevwhat
different from the other places, the climatic conditions favour
vegetative growth and seed production is much lower. From the sowing
date of 15 April, 19Th, the variety, CI-B237 gave the highest dry
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matter yield when it was harvested at milk stage. From the 1lst of June
sowing date another variety, CI-8251, gave the highest dry matter yield
from milk stage. However, from the soving date 15 June this variety gave
the highest dry matter yield when harvested at dough stage. These re-—
sults are only from one location and other studies, as will be shown

by Ato Astatke, indicate that there is an interaction between location,
sowing date and harvesting stage, ‘ :

_Another study on the effect of sowing date on the dry matter,
and nutrient content of six varieties has shown that these varieties
can be pgt into two groups. The first group is of three varieties “which
are consistently high yielding and the second , of three verieties:
which are consistently low yielding. This second group includes Jasari
and Lampton which were the most commonly grown oat: varieties prior to
tpese studies, It is hoped thet as the results of the studies the higher
yielding varieties are those which will now be recommended to the
fermers, these are the varieties CI-8235, CI-8237 and CI-8251. The
optimun sowing date for two of the highest yielding varieties, CI~823%
and CI-8237, was found to be mid-May. If the rain is short, it is
better to plant the seed as early as possible. The optimum sowing date
for the other four varieties was the end of May. As can be seen from
Table 6 the dry matter yield decreazed with delays in sowing date.

In surmary there must be an animal evaluation for all forage
work, as well as in-vitro and in-vivo methods. For selected varieties
there is a need to establish a forage bank in the highlands to solve
the problems of over stocking of the rangeland. There is also e need
for these results to be tested through extension before recommendations
are made to the farmers, ’




o EFRECT OF SEEDINC RATE ON THE DRY MATTER YIELD AND NUTRIENT CONTENT OF
aple y .
220 2 ¥icia das WITH FI i
EFPTCT OF FERTILIZERS ON THE DRY MATTER YIELD . LIaTpe VE Avena sativa CULTy7ARS
“AHD NUTRIENT CONTENT OF FORAGE OATS Seeding Rate - .
= . : . . <mHMWWMVom¢ 25/35 50/70  Means 25/35 50/70 MNeans 25/35 w0\4o. Means
mmﬂﬁ”ﬁwﬁv .O\o 0/46 . 0/92 . 46/0 £6/92 * "92f0 92/76  92/92  Means . :
- Oat Varieties D yield (q/ha) C. Protein (q/ha) C. Fibre (g/ha)
DM yield ﬁn\wmv . - Jasari 64477 T72.03 68,40 41445 474 4,60 24,26 26.7€ ﬂ ]
. : — ; . v - . LI RS ~-.la 2
Jesari 42,27 58,32 64,76  61.30 93.00  80.46 77.16  81.2  70.46 mw..mmww gaead Ho.27 101,21 5.96  5.90  5.93 30,56 39.14  34.85
CI-8235 77,34 86,70 §3.50 - 108.80 113,40 - 112.17 109.20 121.94 104,00 (18001 g 108.20  98.44 5.18  6.37 5,78 29.91 36,38 33,15
oHlmmwﬂ © 86,86 0 94,17 -93.63 112.00 21,47 120,10 - 119.66 16.440 117.47 " 109.09 CI-8257 mm.mo 103,94 94457 L.04 6,30 5.67 26,92  34.86 30.89
cI-825 77.10 © 97.37 89,23 109.67 115.80 127.33  97.93 118,74 110.24 104.82 94 74,03 T70.49 478 462 4470 25.39  27.33 26,36
nHIWMﬂq : 245,93 66,58 67.80 - T0.50 . mm«aq‘ 103.27 - mﬂtm& 81.97 110,82 78.33 1 )
Memns . 66.50 80.63 81.86 ‘2405 102,65 111,42 . 95.52 100,70  108.3/  93.34 Q Heans 79.54 93.69 86,62 5.08 5,59 5,34 27.41° 32,90  30.16
e —— T - : S ‘ T oV (Mixture) 23,90 0
M. , C. Protein (¢/hz) S R S e 1 (4174 Mmmmnuam Rate) 11,23 monww “w.ww
YU« . Jasari- - 2.90 3.95 4,17 4.02 5.09  6.58 6.20 v.mM AA:buwm.,ai:m.Mw ‘
o orignys 6.63 4,52 £.52 6.19 6.28 6.94 5420 7.26 © 7,85 5.02 SE (M) g/h
A  GI-8237 - - -3.65 - 3,87 4.15  £4.51 .5.32  5.57° 5.59 . 6,08~ -6.68 %,05 The differences bet ) (1) q/he . . LSD G@ a/ha
cI-8251 - 3,28 . 4.28 3.75  £.51 O 5.57  5.64 5.10 5,30 6.75 2,80 reen DM yield C. Protein’ C. Fibre IM Yield C. Protein Cy Fibre
CT-8257 2.2 . 3,60 3.80 £.94 6,00  6.40 .78 5,95  5.53  F.00 Two nixture means S | 10.35 0.55 (NS) 2.08 22
| m‘. 05, £.08 2.83 g5 __m.ww 5 wm 6 Qm g 50 5,10 Twa seeding rate means 3,07 0.18 .ma m.mw ozmm 4.42
| , zmrwm L m.;_‘ L 4.05. L, £:9] 5465 > De30 0.UZ T - W Two seeding rate means for the same mixture 6.91(Ns) 0.40(NS u..ﬁ (¥s) *5 3 3.22
| - S o Fibre An\ﬁmv - : - o 0 - | —— e TE— | Two mixture means at the same seeding rate 11.45(NS o.mmMme 3, ﬂmﬂZmu
Jasari 11, qm, " 27.16 21.£9 23.45 28,20 35.09  27.51 28.23 30,98 25.98 Design ¢ Split plot in four replications, th t £ th
CI-8235 2.8 31.67 33.98 42:99 0.8y 011 L1710 3.1 /451 2952 in the main plot and the seeding Bmowﬁsﬂsom?w&m% oud £ive oats varieties
< CI-8237 29,67 31,72 32,17 40,14 L6, £5445 £e3D 1370 04 . . *
c1-8251 26.67 36.38° 31.62 38.01 31,40 35,61 44528 . 3.4 36.55 Vetoh Variety + Vicia dasycarpa var. lana,
o ¢I-8257 Aaw.wm. . 23,87 23.34 21.00 31.62 mm.mm.. 28,38 :uh.hw 26.09 Fertilizer : 23/23 kg/ha Z\WN as a basal dressing
“Means 21,10 30.16 28.92 33,12 36.97  3.87 33.80 - "39.24  33.05 Sowing Date : 9 June 1973 |
@.: . e v ﬁug %Hmraw - | B Harvesting mﬁmMm : At 100% heading stage of oats or 100% bloom stage of vetch.
. .Odﬂ. Tertilizer (TM yield o 14,06 . ‘ SR - R Harvesting Date ¢ 20 September aw.wu
, . {1 LSD (&
.H_Uw differences in B uﬁ.m”_.@r Ao.\w.m.v .Um.az,mmb. - . - : mHA _C, L R Anmmv - T Previous Land Use : du.w.mwﬁ Grassland
Two oat variety - SmPSm R SRR 2.20 6.97
” " Two fertilizer zate means : . 5.91 11.70
Two fertilizer means-for a mw<ms ‘oat’ <m3wmﬁ% . _wc 71 md mm.mm

Two oat 4mwam&w Emmsm




Table 4
EFFECT OF FERTILIZER AND SEFEDING RATE ON.¥HE DRY MATTER YIELD
AND NUTRIENT CONTENT OF OAT/VETCH MIXTURE |
TABLE 5
. | . o . EFFECT OFNSOWIRG DATE AND HARVESTING STAQE ON THE DM YIELD
mmw&\mmvmﬂm M yield (¢/ha | - Crude Protein (q/ha) Crade Fibre (q/ha AND SFED PRODUCTION OF SIX VARTETIES OF OATS (q/na)
oﬁm +m§¢ow 0/50 70/25 35/50 35/25 Means {35450 70725 35750 35/25 Means | 70750 70725 35/50 35725  Means AT HOLBTTL: 1974
/P 0, (kg/ha) | : |
. N ) : , . ) , Sowing Date ‘ .
O\o ;ﬂomo bwm mw Wmomm mm.;n-.\ mwmomm w.m\w WO_U»O W-Am h.nw.— W-mw ;—\NQO\__ ANW-MO dh.cm.w .—‘w.c m.ﬂ .—m-mm .H‘H 5 o OH]@NWW OH-I@NW.N OH!I@M .ﬂ O - .
0/26 £9.07 61,33 55.60 56.50 58.13 | 2.27 1.32 2.56 4,74  4.52 | 22.32 22.82 20.02 20.90  21.52 srvesting Stage . _ 51 | C1-8257 |Jasari |lampton
0/92 0.64 62,14 60444 59,96 60,80 | 4.59 4.49 £4.55 4.20 4,71 | 23,61 23,99 22,52 23,70  23.46 : _ . 2 .
mw%m F8.03 70,10 64,10 59,20 62.86 | 2.08 5.09 4441 402  £.65 | 22,48 28,22 22,16 24.80 m\rhm 15 @wwu. AW.E _
23/92 73.90 73.57 62.00 74,87 72,84 | 5.15 5.08 £.78 6.49 5.28 | 29.26 39.30 26,02 29.94 28.3 ot \IM yield 51.58 1 67,00 | 58,50 | ©5.58 TB0ET
_ : _ M0wm wwmsmﬂw%m (DM yield) 103.90 76,20 70,05 T mw.mo mq”mw WwWwW
" - 11k ! = ; Ry
T S T Y R R ) E — e A am L T Ee A
Q [ov# (Pertitizor) 15.00 18.66 18,08 ——— 1AL 10,36 T 2,88 203 T2y | A
;i |cV% (Seeding Rate) 15,43 25,09 17.29 - ; :mﬁmw“mﬁ? ; ,, | , - S
: ———— _ < fam ot \Li yield 120.65 1 78.75 | 100.73 65.70 1 6T AR T
) , . . 7 > " i) . He il w.mO
The differences between: SE(M) g/he LSD 5% (q/ha Sl &M%N.Mwmsmwwwmvﬁbg yield) 136,45 T 107,90 128,55 75.15 53.13 72450
L DN Yield =~ C. Drotein  C, Fibre  ®M Yield C, Protein (.- Pibre B Doy E,%i 4 179,90 | 167,30 | 178,15 713,95 155,53 123.75
Two fertilizer means 3.20 7 T30 26" . 6.9T 0,65 3.18 : Ty ﬁ&gez ) 131,16 [ 742,38 13788 93,70 738,25 101,00
Two seeding rate means . . m.wum : o.umm w 1,250 - - - : 6.93 15445 7.02 " 8.16 9,03 9,09
Two seeding rate mans at the same 6452 zmw 0.59({NS m.mwNZMV - - - 15 %zbm ANQMUQ :
fertilizer level - . cot UM yield 122,78 [ 98,70 [~ 103.03 75,7 £ :
Two fertilizer means for agiven °* 6. 77(NS) o.mAAva 2.80(Ns) - - - dmo& wHosmesm (DM vield) 17978 [ 112,83 133,80 mw.ww wmumw anwm
seeding rate o . | ek Ul yicld) 148,78 1 170,25 | 155.68 1 147,55 | 129,53 [ 13753
Design t Split plot in four replieations, the seeding rates were in the = mmmm M%@%W%Hmwmu 142,73 T 175,30 162,75 135,63 " [ 133,38 [7125.80
‘main plots anj fertilizer rates in the sub-plots, ' — 730 { 13,85 11,55 9.35 27,17 13,87
Plot Size - 2m ¥ Smo= 10m” : S . I L
Varieties ¢ Vicia dasycarpa var., lana and Jasari " N . o N B
Sowing date s+ 7 June 1973
Harvest date ¢ 20 September 1973
Harvest Stage : When the oat reached 100% heading stage
Previous Land Use t Virgin grassland : -
Scil : Red hill eoil | N . : e
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TARLE 6

—

EFFECT OF SOWING DATRE ON THF DY MATTEE, DURATION '3 FEADING, YITLD,

LEAR/STEM RATIO AND BUTFIENT CONTENT OF SI¥ VARIETIES

. - : OF OATS ~ {g/ha)

Sowit/ Date 15/5  20/5 35/6 29/6  13/7 27/7/73 - Means

DV yiel | |

Oats Varicties - i : S
c1-8235 134.27  123,7% © 106.60  83.57 5.7 37.97  £9.80
€1-8237 13%.85  110.80%  215.20  97.07 - 73.80 46.h0 95.02
CT-8251 D247 121.7H 10401 92.25 70,99 41,00 SE.L1
CI-R257 81.6k  126.60 66.10 6047 5T.2% k1,38 72.20
Jasayi 78.30  101.8c  T6.68  65.06 58,07 . 43.06  70.€k
Laxpton b2k Gh.nn 66.83  S0.5T  67.87  39.90 £3. 7k

Means - 96.80 112311 Ro.26 ° T4.83 63;09 "1.75  79.80

% DM yield was deorcased 4o sbout 1N% due lodeing.

Crude Protein

CI-8235 \ 2.50 7.2k 5.58 4.3 2,83 2,15 5,07
CI-8237 0,01 6.8 2.27 k.56 2.67 340 5.60
C1-8251 6.66 5.7 5.52 b7 2.3 2,88 k72
CI-8257 7.15  B.6p 5.63 372 -3.s3 0 2,57 5.0
Jesari | 660 .57 5.06 257 b2 2.85  h.8s
Lampton 6,75 7.1k L83 351 377 2.53 . .76
Mesns o 1.61 7.17 5.32  3.99 .42 2.73 5.0k

Crude Fibvre

CT~8235 50.93  49.62  M1.24. 25,60 1h.T1  10.46  32.09
CI-8237 52.79 hi. 2 39.28 3?12 15,69 1k.8%  32.60
CcI-8252 Ls,90 3,28 35.32 0 23,51 16.72 1209 30.15
CcT-8257 20.ko 5.1k 22,66 19,55 1%.65  11.73  P1.56
Taseri 25,26  30.52  2A.8h  20.97 10.70 19.07  oh.a6
Inmpton 22,64 37,20 23.92 17.13 22,50 12.92 2£3.92
Means 36. 30 Yeom 32,21 23,15 19,68 i°.69 27.51

DISCUSSTON™
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These two varieties have given satisfactory results, not ornly in.triaié,
but also in demonstration plots.  However other strains night be useful

- for different utilization end points. For example, Lampton could replace

CI-8237 because of its water logging tolerance and grain yield. “Grey
Algiers could replace CI-8251 for use as animal pasture. Grey Algiers
is a very late strairn which provides a lush growth after the end of the
rainy season meking it possible to extend the green feed period upto the
end of November. This season usuelly terminates 4t the end of October
when the natural pasture ceases to be green, : ’

L TR

In the context of this work seed yield refers to production

. of seed-for subsequent . forage oat sowing and as feed supplement fpf

livestock as grain. The grain production of forage oats might not
compare well with that of berley and wheat but considering the low
fertility requirements of euts the wide verticel es well as horizontal
edaptation could make them useful as food crops as well., In terms of .
land utilization this crop could help in the development of the fallow
lands ahd permenent pasture land which are estimated as T2% or 451 sq.km
of the highlands. = =~ - . o '

- Field trials and demonstrations on forage oats have been carried-
out for the past two years at 22 locaticns on" farmers® fields by the
pasture and forage section of the Institute in a'coopefative_programpe
with DDA.’ ' These demonstrations are intended to show farmers the methods
of establishmént, conservation and utilization of forag= oczts,  From

‘demonstrations to individual farmers, information is extended to the

neighboring  farmers through the extension sgents of the DDA: An

extension bulletin in Amheric was prepared in 197h. Field demonstrations
will alsc be facilitated by the organization of farmers into dairy farmers
associgtions. At present large scale production, concervation and utilin-
ation of forage oats has been the cormon practice of the animel produc-
tion section of the Research Institute. Seed oats have also been produced
yeerly by the farm management section for distribution %o deiry farmers,

“Government ‘egencies, farms and also private farmers both big and small.
- . These farmers are adopting conservetion end utilizetion practices for

forage oats on their farms.

The Chairman thanked Ato Astatke and Dr. Ibrahin for a very
comprehensive and complicated piece of work which has been presented so
clearly, in the alloted tirme. -

It was commented that.the*speakers had demonstrated that we cen
produce forage, although ‘this hed been pointed out as a bottle neck in -
previous livestock papers. The cormentor wented to know what the problem
was regarding marketing, did the speakers mean narketing their research
preoducts for the farmers or were they intending to produce forsge oats
for export. Dr. Ibrshim replied thet Ethiopia is nurber one in Africa
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Pabie 1

DRY MATTER YIELD AND CHUDE PROTEIN CONTENT AND CRUDE FTERE
CONTENITS OF TEN VARIETIES OF OATS
" in 1970~71 at Holetta

Leaf to Crude . | Diseise scored
) - {TH yleld Maturity | . stem. | Protein [ Crown | Stem .
Yooty -1 q/ha - vatio. | (%) | Tustl frustop
ci—8274 98.6 Late 1.75 6456 A =
CI-2851 125.8 " 2,00 2-25_ - -
CI-8235 | 107.9 " 1,85 -1 _ -
CI~8178 © | 9644 Medium Late 1.04 6-66 T -
0I~8234° | B9.1.|  Barly 0.80 1 636 4 w4 ¥
cI-8267 ~ | 109.3 " 1.25 7495 * *
cI-8237 . | 111.8 Late 2,00 7.93 - -
cI-8257 110.5 . oo 1.3, Z.Bg - N
CI-8266 77.8 Early 0,87 54 N
€I-8185 | 119.9 " 125 | 586 F
‘Mean. _ 104-7i : 6.60
Tor yield _
S.Ee 6445 q/ha‘ 1/'_ = gbsent
C.V 1& A + = moderate
LS. 5% 2.6 g/ha ++ = heavy
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Table 2
DRY MATTER YIELD AND CRUDE PROTEIN AND CRUDE FIRRE
CONTENTS OI' SIX VARIETIES OF QATS IN
1=72 AT HOLETTA
. DM yield Crude Crude Visual leaf Rust Score
Veriety. - (kg/ma)  Protein  fihre (kg/ha) to stem ratio ~Tiem — Crown
CI-8251 4753 269 1105 | Hibh 0 0
CI-8178 4667 278 1396 Theh Vs 0
CI-8274 6711 297 2035 High Vs 0
CI-8237 5783 321 1964 High 0 0
CI-8257 8062 418 2390 Low o Vs
CI-8235 4521 276 1204 Low hE o
Variety ' -
Mean . 149 LN 1637
0 = Frée, from rust .
VS = Very Susceptible
_ Yield' Crude proteinn Ciudé fibre
S. Ee (M) 746.2 56,1 37001
C' v' 2509 . 26.0 32-0 .
" LSD 05  2248.8 WS 788.6
- LSD o1 3068,6 NS 10506
Design : Haendomize complete block with 4 reﬁiipétion
Plot sigze 2

Sample plot size

Basic fertilizer rate

Fertilizer application date

Insect

attac)h

Sowing date

Barves

iimg Date

Previous Imnd Unc
Soil type

: Initial 5x 2m = 10 n

P 5xm

:::51]’12

'+ 30/30 1/P0_ banded with the séed

115 June

s None

: 16 June

of the varieties

L

Red

Native pasture

Various dates depending on +the phenology
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Table 3 The Suitability of Oat Varieties
Selected from the World Collection (9054 varieties)’

COUNTRY OF QRIGIN
g . g
e T i Rt @
Patential § £ o & 8 % B g g R
Use E}D - g E E E E B A % %: £
= 2= A m =2 & & & B B 5 £
. Hay 2 5 ¢ 3 % T2 12 8
S11age ‘ 2 4 30 L ¥ §
Hay/Sila,ge 1 9 ‘10-
- Mixture with . |
legumes 1t 2 1 1o¢ | | )
Hay fMixture 6 e ©
 HayMixture/ ' '
Silage 1 1 5 8
Silage Mixtuve 4 15
Grain 1 ! 2
train/Hay . "
Grain/Silage & ’ ! 1. ;
T ! ‘
Grain/Ha.y'/ 2 3 ?
Silage e '
Crazing . ? >
Patal 4 y 16 ] 5 3 1 2 121 2 7 ‘65
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Table 4
DRY MATTER HERBAGE YIELD OF FODDER OATS AT STVERAL
LOCATIONS IN 1974/75 (1, su/ Plot)

Location CI-8251 -8 i Grey - Sowin
 Locatior 251 fer 52377 Jasari  p iers | CT~8235| CI-8257 | Lampton Detel
Legetaffo 124 | 66 6¢ 100 56 8o ? 5/6
Legedadi 40 -1 38 26 58 | .20 36 - 5/6
Bekimarian 18 23 £2 44 34 30 26 6/6
Sendafa 182 74 150 64, 50 64 76 5/6
Sululta I 30 80 70 66 30 106 | 102 15/
Kayu T 90 - 108 62 40 : 106 -4 70 12/6
Koyu I 103 64 |.100 50 136 76 86 25/6
Burayu - 190 120 32 74 148 234 | 11/6
Bedi 152 1 110 01 ' 60 110 100 146. , 12/6

' [3 T
Mullo IX 100 110 *90 56 103 114 {. 80 14/6
Addis Alem 240 282 146 90 160 190 | 102 . 19/6
Wolencomi 78 90 80 . 60 ) 108 164 .} 116 18/6
Ginchi'* 178 106 108 38, 164 - 70. . 80 21/6
Mean ) ; : ;
DM em/plot 111.3  ho2.8 93,4 6747 83,5 98.8  |92,2
Density Av, - | |
allsifos 10 8.5 8.6 9.0 9.0 9.5 {85 °
Length of ' )
maturity Late Med, Larly Late late Early Barly. -
Grain/straw <1 o 1 «1 <1 LSRR N I |
Site Adaptation
rank . 1 2. 4 6 5 3. 44 -




Table 5

DRY MATTER HERBAGE AND CRUDE PROTEIN . -
YIELDS OF FORAGE OAT VARIETIES AT THRET
SUB-~STATION IN $¢74

(MM and Cr. Pr. Ylds in Q/ha)

Variety : Locations
. Ginchi "~ Bedi - Sheno Vare Mean
Lin Cr.Pr, M Cr,Pr. DM Cr.,Pr., IM Cr,Pr,

CI-8257" ~  74.3 443 111.3 6.8 12,0 0.6 65,9 3.9
Jassari 52.5 2.3 101.8 6.2 23,9 1,1 59.4 3,2
La.mp'tnn t 5202 2-6 : 108.4 6.3 12.1 0-6 57.6 3,2
CI-8237 T0.9 4.9 109,0 7.6 20,0 0,9 - 66,0 4e5
CI-8251 70.9 . 2,7 15,4 7.2 10,0 0.4 65.4 3.5
Grey Algiers 28.9 W4 107.5 4.4 . 9.0 0,6 A8.5 2.1
CI-8235 62,0 2,5 10,9 6,2 22,8 1.3 63.9 3.3

Locations: Ginchi, Bedi and Sheno

Sowing date(s): 20/6/74 ; 12/6/74 - -
Fertilizer ratet 18/46 N/P205 ke/ha as DAP x 23 kg/héués Urea
Plot sizé: 3 x 5m = 15m2

Sampling plot size: 2.5 x 3m = Tu5m°

Land Use(s) = Cereal-grain legume x cereal - fallow

Replications; Three
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as far as livestock production is concerned and number 8 in the whole
world. The export of livestock products from Fthiopiz is second only to
that of coffee. However, considering the number of livestock the pro-
duction was still very low. He felt that if = forage bank could be
developed in the highlands where the livestock could be finished from
the lowlands and then exported, this would make a very valuable contri-
bution to the export earnings of Ethiopia. At the moment livestock
products are second to coffee but the positicn of coffee is in guestion
because of diseases. He felt that at the moment there is an oil crisis
in the world end that this might well be replaced by o meat crisis in
10 to 15 years time. If Ethiopie was cble to increase its mest produc-
tion then it would be in a very good ecnnomic position.

The speakers were asked whether it is not to early to conclude
that forage oats which was an introduced plant was disease resistant.
Dr. Ibrahim replied of the 9,054 varieties that were tested for three
years running, 160 of these has shown complete resistance despite the
fact they have been grawn adjacent to highly infected plants., Also the
six varieties that has been worked on for five years had slso shown a
complete disease resistance within this period. This gives quite a
lerge bank of material upon which to draw for the future. Hcwever, the
observation was valid and the forege people will continue to watch the
disense situation.

The speakers were asked how forage oats, whieh is an annunl,
conpared with perennial grasses such as Pennisetum purpureum, Panicum
maximum end others. The speckers replicd that in the lowlands these
perennial grasses definitely have a place but in the highlands forage
oats was very useful, because it could provide s good forage yield in
the first year when perennial pastures of such speeies as Phalaris,
Loliun and Festuca are not gquite so productive. However these parennial
plants might be more productive over o longer period of time.

It was pointed out in a general way thet this research was
applicable for the present time. The questioner asked the speakers
if they have any feelings about whet rmight happen with forage productinn
versus the need fer food production in face of the increase in vopulaticn
by the year 2000. Dr. Ibrahim replied that we obviously will have to
comprize, however, if it is possible to eliminete the 637 fellow land,
that is 394,000 sq. kn., by the year 200, this will be = good thing. Even
if 90% of this fallow land will then preducing eash crops Leaving ealy
107% for snimal production this would be sufficient to materially affect
the production of animals in Ethiopia.




CLOSING REMARXS T0 THE SECTION ON.AN ANIMAL PRODUCTION

The Chairman drew the conclusion that there 15 a
fantastic amount of work required in the terms of testing and in the
combinations of things that are required before one can given advice
vhich will be sound and which will have some chance of snecess in
practice. This is the lesson we can take from this work. It is not

to be extremely systematlc before giving advice which will stand some
chanee of suecess in the future. He particulerly welcomed the remark

terms of animal performance.:

He also made & remark on crop productlon versus animal produe -
tion. This is a problem that concerns everyone all aecross the world,
he felt that the quality of life has quite & connection with animal
production. We do not just want tc eat maize, wheat, sorghum or teff;
we also wont protein from animals and other things like thie,

The other point to remember is the one that Dr. Ibrahim made,
the livestock potential of Ethicpia in terms of development is almost
unegqualed by enywhere else in the world. It rey well be that extra

p0531b1e Just to do & little bit of somethlng here and there but one has

that it is extremely important in the end to assess all these things in

investment in livestock produetion here could bring a great deal of ¢ash
in terms of export returns for the country. He pointed out that he was

not & prophet but this could well be justified from a good economic and

systems analysis of the livestock production potential of the country.

i The Chairman concluded by thanking all the speakers and the
_partlcapants vwho had contributed to the discussion for th1s very
interesting sessicn on llvestock production.

CROP PROTECTION

INTRODUCTIOR

: ‘This secticon was Chaired by Dr. Dejene Corfu from Debre Zeit
Agricultural Experiment Station. He opened the session with the follow-
ing remarks. ' o

Since the time of agriculture's c¢onception unfavourable weather
'condltlcns, insect pests, diseases and weeds have been the important
limiting factors in the production of food, feed, fibre and shelter
materials. Throughout the centurics researchers as well as farmers have
employed various approcchestounderstand and control these enemies,
“Although much has been done in understanding and menipulating these con-
straints, the struggle, unfortunately, sceems to be.endless, The papers
which are going to be presented in this section will point out sone of
these problems as they are related to the situation” in Fthiopia and most
of ther will possibly suggest some useful’contrcl measures.

" SELECTION FOR DISEASE RESISTANCE

, By
Dr. Vitali Gonecharov, Plant Patholegist
(soviet Spientific Bhytopathological Laboratory) .

| " Despite the achievements in the field of chenmical
plent protection, breeding of resistant varieties was and
still is one of the most advantageous and safe means for
controlling & number of the most widespreud and harmful diseases. Of
prime importance are the rust diseases which cause heavy damage to

| cereals throughout the world and in Ethiopia in particular.

|

It is possible to use chemicsl means of control for covered
smut on wheat, late blight on potato, angular leaf spot or black srm on
cotton, mildew on grape, e¢te. This is actually a great achievement in
plant protection but it should not execlude the importance of the varietal
resistance to diseases,

While not underestimating the importance of chemical means of
control, it should be understood that it increases the production costs
for a crop to a considerable extent. The introduction of resistant
varieties may minimize these expenditures. For exanple, the development
of late blight resistent potato varieties znd utilising ther on a field
productlon scale hag replaced multiple treatments of the crcp by fungi-
| cides in many countries.




Side by side with the main selection facters in a breeding
programme; i.e. the increese in the quality snd quantity of the yield .
of a crop, a not less important role should be given to the breeding of
resistant varieties to the main plant diseases, '

In the process of breeding resistant varieties, 2 scientist has
to become fully knowlegeable of the ‘evolutionary mechanisms of the two-
types of living organisms; the host plant and the disease pathogen,
This presents the main difficuliy in this work. '

One may get the impression that all *breeders' efforts directed
to developing o new resistant variety are doomed to failure,_sincé
- after the resistant variety is developed o new race of the pathogen _
appears and.the variety loses its resistance. However, this is not really
the case, . o ' o
The process by which a new pathogenic race appears in nature
usually has two stages: the first one iz the appearance of the new race
and the second is ifs accumilation. The first stage is imdependent of
men's activities. However, despite the number of races which appear, *
during production on o large scale we alwoys only meet a limited number
of them. This is connected with the fcet thet the second stage of the
process - accumulation of races in.nature - depends on tany factors and
first of all on the availability of & crép variety which can be attacked
by the new race of pathogen. Thus the second stage of the process is -
closely connected with man's activities and ‘depends upon it, o
. The accumulation of the newly appezred race in a large amount
results, as.a rule, in an epidemic, i.e. mass infection of plants by
disense.- These conditions dre usually.created when few varieties with
similar resistance are grown over very large areas. .

According to conditions, the period covering the appearance and
accumulation of a pathogenic race in large amounts ususlly takes
from five to seven years., During this period disease infection of the
variety increases gradually, not attaining epidemic proportions and there
will not be big yield losses from diseases if the crop.varieties are
periodically replaced by new ones approximately every seven years., Of
course, the development of new varieties must be continuous and the
breeders have to develop these new varieties systematically. So it is
necessary to keep a censtant watch for the appearance of new pathogenic
races so that new crop varieties can be developed in time, i.e. it is
necessary to watch the dynamics of pathogenic race compogition particul--
erly in regionalized and promising verieties in the main wheat growing
areas. : : :

‘Apart from other factors the degree of severity df'diseas§ damage
depends on the stage of plant development-at the time of infections. Thé

>
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closer this time is to. the harvesting stage, the sﬁaller is the amount
of damage done by the disease, R o S

- At present, breeding for resistance is more often favouring the
use of multiline varieties, i.e, the development of a mixture of lines
with different genetic resistance nechenisms,  Such varieties which

" heve a good resistance to stem rust are being produced in Mexico and-
in other countries, -

211y ; i r stable cropping. patterns, breedeps
develop varieties with field (polygenous) resistance, for example potate -

- varieties resistant to lste blight. A big advantage of this type of -

resista?ce is its stobility during the whole period of cultivation of -
the variety,- . .

Finally in tﬁé fighﬁ for

_ ' Hybridization is the main method of.breeding for-resistande'ﬁutf”“
its success depends on properly orgenized evaluation and selection methods
for finding the resistant plants. ' y s e o

It i§“necessary to make the selection on infected ground end
even better in specially infected nurseries.. Evaluation on naturally =
1nfecte§’ground is not a2lways profitebdle and very often leads to un-
productive expenditure end to & prologation of the period of selection.
For example, on the Bako Experimental Station the selection of haricot
beans for.resistance to'rust is being varried out. However, even the
cont{olr which is a suseceptable variety is free fror infecfion;?whiié in
the irrigated plot (an agronouic trial) there are infected plants. IPf < -
the infected plants were transplanteq to the trial plot in proper time, -
the success of the trial in this case would be echieved, - . -~ %

The methods of artificial infections arE'father'diversé and depend
on the aims of the trial: S ' - ' o -

‘1. Introduction of infected risterial into the soil (for resisteace
to wilt, root rots and other soil borne diseases); - - - oo

2. Introduction of infections load to the seeds (for. exemple, -
covered smut) - - - A

3. Introduction of infeetions to leaves, stems, flowers and other
parts of the host plant (for, exemple rust, septoriosis, = ¢
helmlntgysporiceis). S EEEE B

~ In order to save time during the ary seeson work should be -
condueted in a greenhouse if possible. It is first of all necessary to

use greenhouse conditions when one needs to study the resistance of a

veriety is isolation from the field conditions, ' ' - N
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In addition, due to the fact that a mumber of trials ?sigg
various crops and ~varieties introduced from a?roa@ in Ethlgpla in coop-
erstion with FAO and other international coordinating agenc1?s,.1t is
desirable to examine the initial seed samples of the nev var1et1e§ in
isolated {quarantine) conditions. For.exgmple, experimental stations
receive pulse c¢rops and other crop.yarletles from a?road and sow themeh
directly into their fields. Vhen virus and other diseases appear on these
these plants the question naturally arises; 'Where do?s this 1nfec?1o?
come from?' Was it brought in with the seeds or was it already existing
in th2 soil or was it introduced by other means? .

To conclude, I would like to poin? out th? importgnce o? pro-
phylectic measures directed to avoiding diseases in the field, in
pastures and in stores. Here destructive methods directed to the
elimination of alrezdy existing diseases should only,be.used as a last
resort and as an exception to normal routine prophylactic methods.

DISCUSSION

The Chairman thanked the speaker for the paper and opened the
floor for discussion and comments. :

Tt was commented that the aim of i@proving disease resistance
was to improve yield. However it is sometines fe%t thatolf e variety
ig resigtant to & digsesse it will automaticslly give & high yield but
this is not always so; could the speakers please comment on this.
Dr. Gonchorov replied that the agronomigt anq b?eeders had t? w?rk
together with plant protection people, if this is done then it is. .
possible to find varieties which are both disease resistant and hlg i
yielding. This has been seen at Kulumsa in wheat Y&rletles. ‘Dr. Dereje
also commented that there are various types of ?esxstancg, one of .
which is called tolerance. A tolerant veriety is one which is suscept~
ivle to a certain degree to s disease but this does not materially. .
affect its yield. These tolerant varieties should not be dlsearded‘&s-;
they are useful for crop producticn. -

The speaker stressed the importance of isolating new introducw
tions to the country. EHowever, although the importence of q?aranteen
has been discussed for some time many of the people un@ertak}ng research
had imported materials and grown them without due con§1derat10n to
isolation and Ethiopie had become a good harbour.of diseases. The
participant wanted to know what measures were being taken by the L
Regearch Institute and other orgenizations to improve quaranteen control.

 The speakérs replied that sbout a mon?h previous to_?he ng}ngr
there had been & meeting at the Flant Protection and Product%on D1v1§10n ,
of the Ministry of Agriculture where this problem has been discussed. The
meeting there hod been informed that a proposnl has been drewn up to
be.glﬁen to the Government cnd that shortly the Government s@ould
issue o specinl proclamstion or warning about quaranteen services for
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the country. The Speakers-hoped that would serve to protect the country
from the importation of dengerous diseases. Dr. Niemann also commented
that such a Government organization would take some time to become
effective, He, therefore, suggested that in the meantime each organ-
ization such as the Institute and the College of Agriculture should
start their owm quaranteen services. At the Present time, the Institute
carries out its own gquaranteen survey on all imported meterial. The
agronomist gives samples to plant pathology section and this section
analyses them for disemses and makes recommendations-to the agronomists
and edvises them ebout where they should be grown, If there is some
danger of a disease intreduction they are advised to grow them in an
isolated situation so that the disease will not spread. h

A participant commented that he would like the body of this
Seminar to. bring some influence on this new Goverrment institution for
quaranteen. In many countries where there are quaresnteen services,
materials are stock piled at the headquarters beceuse the quaranteen
officers are too afraid to releanse the materials too quickly and they -
can remain for months and even years unused. However research people
need their materinls quickly and if it was possible to adopt safty meas-—
ures, such as those suggested by Dr. Niemann, when this formal department
is established then this department will not only control the importation

of disease but also meet the need of the research community which needs
these materials—quickxx. -

The Cheirmen also cormented that he was worried because we do not
have well combined statistical evidence on the recent problems that could
have been introduced. However it was his impression that some of the
serious problems that are now being studied are basically confined to
experimental fields and this could indicate that this disease had been
introduced, e.g. ergot in sorghum end heed blight of wheat were basically
seen only in experimental fields. Thus the need for quaranteen was a
very legitimate concern and it would need the concerted effort of plent
protection people, breeders end agronomists to make every effort: to '
control the importation of disease until the quaranteen measures become
effective.

It was questioned as to wheather there was any idea on the
proportions of introduced and indigenous diseases in Ethiopia. Dr. . .
Gonchorov replied that to study all the diseases that appear in a country
needs a very large bedy of trained pathologists. Even for a disease
sueh as potato blight, which is worla wide, one of the problems is when
& new variety emerges so does a new strajn of the disease. Regarding
indigenous disesses the problems could possibly be related to the faect
that,-in Ethiopia, there were wild relatives of the crops which carry
these diseases and thus these diseases had been in Ethiopia for & very
long time. -~ ‘ ' -
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The Chairman concluded this discussion by saying that much work
was needed to be done on identifying the plant diseases that had been
introduced and those that were indigenous to the country. However at
the moment the two major constraints to plant pathology work were lack
of manpower and limited facilities. However the plant pathologists
should attempt to make an inventory of the disease situation in the
country, and from this draw up priorities for research ond make every effort
to prevent further introductinns of diseases.
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PLANT DISEASE SITUATICHN JE ETHICPIA

By .

. Dr. Niemann (IAR -~ Holetta). .. ..

«

It is not the aim of this paper to : simply read a list of plant:
pathogens occurring on the different crops in Ethiopia: it is prefered
to show some of the aspects and problems connected with the plant disease
situation. For this purpcse, it seemed to be more advisable %o discuss
the diseases from the angle of the different Pactors by which they are
caused.

As everywhere in the world, also in Ethiopis, plant pathology
started with the study of the "classical” fungus diseases, such as rusts,
smuts and mildews, which could eacsily be recognized and identified.
Without doubt they are very important, especislly the cereal rusts. For
Ethiopie Coffee Berry Disease, which is in this group has also to be
mentioned. However, there still seems to be a lack concerning our
knowledge of the rmore obscure diseases such as fungal root-rots, bacter-
ial diseases, plant viruses, nematodes, end non~parasitic disorders.
These groups of plant diseases are often underestimated in importance.

Let us consider the root-rot and wilt diseases which zre
caused by different soil fungi. For most identifications, isolation
and culturing of the causing fungi is required. Identification in the
field, Jjust by looking at the symptoms, is generally not possible or at
least not sure. Different fungi, mostly hoving a very wide host range,
are included in this group: various Fusarium species (e.g. F. solani,
F. oxysporum): Sclerctium rolfsii; Rhizoctonin spp; Macrophomina phaseoli;
Armellaria (on coffee and other trees}. Phytophthora species, which
are important as root-rets in many other countries, are - surprisingly -
not very frequent in Ethiopia.

Root~rots and wilts often oceur ss an interaction with cther
foctors: either cn plants where the roots were damaged by nematodes
(here the fungi infect the plants through the wounds which were caused
by the nematodes) or on plants which were wenkened,:.and thus predisposed
to infection by unfavourable soil, drzinsge, or nutrient conditions.
Examples of this are the chickpea root-rot/wilt complex, which is reported
in the following paper, and the so called "Pubti Syndrome™ in cotton
which occured sericusly last yeer at the Tendsho Flantations. Root-~rot
pathogens, once established in a soil are Gifficult to eradicate. As
they attack the underground parts of the plants control is rostly very
difficult to achieve and would, especizlly, have to rely on cultural
practices such as crop rotation, regulation of irrigation and drainage,
sowing depth and sowing date, Beside the examples nlready mentioned,
root~rots are important in pulses and horticultural -crops and es agents
of die-back in coffee.




Among the bacterial diseases, enset wilt, blackernm in cotton,
leatf spots in pepper, sesame, sorghum and different pulses (e.g. haricot
beans, soybean) have to be mentioned es the most important ones. As for
many phytopathogenic fungi, bacteris con also be isolated and grown on
artificial medin. However, bacterisl identification: is more difficult
end time-consuming then with fungi, because, for the most part, chemical
criteria have to be used instead of rmorphological characters which are
sufficient in identifying fungi. Therefore, cur knowledge of bacterial
plant diseases in Ethicpia is still very limited. :

Only eight plant viruses were listed by Stewart & Dagnatchew in .-
their "Index of Plant Diseases in Ethicpia” 1967. In a newer report,
197k, given by Bos on his survey of virus diseases in Ethiopia, 22 plant
species which were attacked by plant virueses were mentioned. ?n- :
fortunately, so far, only one of these viruses (potato virus Y in pgpper)"
has been correctly identified. This lack is due to shortage of trained
staff in plant pathology, who would be acquainted with the specific:
methods which have to be used for virus identification. Crops in A
Ethiopia for which viruses already rank emong  the most important diseasés.
include the different pulses (haricot beans, mung beans, cowpea) end the
solanacecus crops such as pepper, potato, tobacco =nd tomato. Potentially,
viruses could also become very impowtant, or even a limiting factor, in: x
other crops such as sugarcane, rice, citrus, cassava, if the respective
viruses were ac¢indentally introduced with planting material from other
countries., In cereals such as wheat, barley, maize and sorghum there
are also virus diseases which, if spread, could beccme damaging.

Very little is known about the plant disease situation.as far as
plant nematodes are concerned. We know of the occurrence and importance
of root-knct nematodes in different horticultural crops, and some results
on the control of these nematodes will be given in another peper.
However, which species of Meloidogyne are involved in this root-knot
complex is still insufficiently known. Two other damaging nematodeg L ]
of importance in Ethiopia are the burrowing nematode (Randopholus—s1@1lls) in
bananas and the ear-cockle {Ancuina tritici) in wheat. The former is
the most important banana disease in Ethiopia where Dvarf Cavendigh
varieties are grown., The latter is important in farmers' fields in the
north of the country when proper cleaning of the wheat seed is neglected.
Yo information is avnilable on the occurrence and importance of the so- .
called "free-living plant parasitic namatodes™., Over the last few decades .
in other countries, these organisms have been connected with such obscure
disease syndromes as. die-back in trees, general stunting or chlorosis L
of plants, or soil exhaustion. These nematodes migrate thro?gh th? soil and
cause damage to the plant roots either as superficial necrotic lesions
or as a deformation, stunting or reduction of the root system, They are
involved in root rot complexes and cen also act as vectors in the trans-
mission of some virus diseases. Fortunately, we are expecting a FAO
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Consultant on plant nematology who is due to arrive shortly. Hopefully,
we will have more information on these problens after his survey and
will know how to go shead and to tackle the nematode problems.

The large group of non-parasitic plant injuries is caused by
various factors such as: unfavourable soil structure, water-loggin
drainage problems, over-irrigation, drought, too high or too.low
temperdture, h=il, sunburn, nutrient deficiencies, wind-breaks,
phytotoxicity by pesticides or other chemieals. These injuries are
found especially in drier or irrigated areas. They are extremely
Aifficult to identify, because plant samples which are brought to the .
laboratory will not yield any psthogen in isolstion. The history
of the crop which is demeged by these Ffactors has always to be checked
in the field to find indications on what could have been wrong with
the cultural practices such as: rotation, sowing date, irrigation
patterns, fertilizer or pesticide use. In order to detect nutrient .
deficiencies various methods can be used preferably combined, Besides
spray trials, visual identification sccording to the symptons, sowing
of indicator crops and leaf or soil analyses can be used. However these
enalyses require o chemicol lnboratory which is emccinlized in the methods
to be used and in the evalustion of the results. It eon be predicted that .

injuries by paytotoxicity will become more important in the future as more
pesticides, especially herbicides, are applied in the country. .
~Among other factors which cause crop damege, only the parasitic
higher plants should be mentioned. Striga, for example, is the most '
important sorghum problenm in many areas. For some horticultural ecrops,
Orobanche (broomrape) can camuse trouble when rotation practices are
neglected. ' ' '

&

In summarizing the factors which cause plant diseages, it shoula
be pointed ocut that most of these factors cause somevwhat typical symptoms
which will already give some ‘indicztion of the direetion in which the
caus2 of & disease has to be sought. Also, each of these groups of
diseases often has a similar way of transmission and, therefore,
can be controlled by similar methods. ‘ '

Each disease survey hes limitations which have to be considered
when we use its results, . For example, if samples of diseased plants are
only examined and identified in the leboratory without seeing the erop
in the field, nothing can be said on the importance of the disease or
from where it comes. Therefore, plant pathology in general, and a
disease survey'in partieculer, whenever ‘possible has to start in the
field. St

If disease surveys are made only at Experimental Stations, the =
results would not help us to understond the conditions present in the
farmers' fields, because the eultural practices followed ~ such as seed-
bed preparation, the quality of the seed used, the rotation patterns,
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- and the spectrum of crops op varieties grown - are very different when

is frequent at Stations but rare in farmer‘fields(f B

Afdiséase'survey which is only based on one year's observations
is not very representstive. Eagh_skilled agrogom;s; knovsdﬁhat,f
depending upon the weather conditions %nd surv1vg% or gull up Oshow
disease potentials, some years can be rus? years”, other ¥§ars:
no.rust at all. In 1975 we had some new dxsease_prob?ems e.8. . .
Sclerotinis - white mould) in pulses and other crops in many parts o
‘the country which had never been important in the past. : _

intlly, it hs e foned that crops which are newly
Finelly, it has to be mentioned that crops w r
introduced to g’bountry,or,tq'an area are very oft?n relatively free of
diseases at first. It mostly tskes somé years untl? they cateh their
typical diseases (or until these are introduced accidentally).
* L]

: i ' s die l'trbe an "end
. In a developing country, a disease survey, cannot . ‘
in itself" (for exemple only to build-up = mycological collection orhforw.
taxonomic purposes); it has to serve the agricultural -practices 0:.t e

. ° L

community 4t large in order: o _ o
1) to judge the importance of diseases and to decide on

for resigtance is needed;.which routige control ?ehsure§; SR
have to be introduced to prevent a build-up of diseases); R

2) “té understand the cycle of important diseases: that means
2):'§go;n3;e:é they comz and vhere . they survive durlng the
" 'dry season; o . ‘ ‘ - .
3) to predict which disease problems could a:ise if we
- introduce & certain agricultural practice or.bring'a new T
erop to & certain area. o o

A discussion-on the "Disease Situation in Ethidpia" has alsohto,
jnclude & discussion on.the means which e have to cut and to s;éz_t e
disease cycle at a crucial point: ‘For this, we gav? to know and gi ”
understand the life-cycle, especially thg_transmlssxoglgnd‘sur:xv L of
the pathogen. - Seed-borne disedses, for example, need dlfieren t;gn ol
measures . from wind-spread diseases; scil-borne dlseages o.hers e
those which are transmitted by vectors. The reservoir of alterne 3 :ide
hosts on which diseases can survive has to be knownlbefore ve can de ide .

on rotation patterns.

The first question fermers or ag?icultural a@viaors ask,,§f‘ IR
they come to us with-a disease problem, is ve;y‘often; an you g:vel.
a chemical?” Such an approach is completely wrong. Chemlc:i c;gszq .
in plant pathology, generally, ha§ not to be the first but the
possibility which we have to consider.

priorities for research (e.g. against which diseases breedipg; )
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Without doubt, using resistant varieties would be the most
elegant way to control a plant disease. All efforts are concentrated
at the early breeding phase, .done by thh breeders and plant ratholog-
ists; nothing will be left to the farmer; even-often he will not be i ..
aware that such a disease, which could.threate
general aspects of resistance have already bee
in his paper. I only would like to make two,

n his crop, ‘existg, The.
n discussed by Dr. Goncharow
more or less personsl remarks, .

1) Breeding for resistance is a.long-term programme: no short-

. term project or -expert should undertake such an approach.

" Moreover, i% needs a team of specialists working together, - .~
. - .including a breeder.and a plent pathologist. . .- Fo

2) The occurrence’ of ‘new pathogenic races on the side of - = 7
-the.pathogen‘has.often.caused a break-down of resistance.
This has, in the last few years, largeély discredited
breeding for resistance when the so-called "vertical"

" resistance meﬁhod*had'beeﬁ“usedl”" LT L - .
B T PO R ) » B ’

Consequently, new breeding methods were recommended, uSing the so-calleg

"horizontal™ resistance which cannot brezk down. 'To decide which approach.

has to be applied, we have to remember a few facts.

' On_one side, the race
problem causes difficulty only with somé groups of diseases, for example .
the rusts, smuts, or mildews, Resistance to other disease groups, for
eximple,virusqs or bactépia}.remajned;stable over lohg periods without

any break-down., Against. these diseases, therefore; the classical-

breeding concephs can still be used without change: .Even against the

cereal rusts, smyts and mildews, as Dr..Goncharow has ‘pointed out.
techniques are proposed-or-known to overcome
‘of horizontal resistance, on the other side
-studies on many:points before it can be said
In this situation, in a developing country,
the ¢lassi®al methods but, at the same time
ment carefully in order to see what{will;be-&chiéved‘inrnew.techniques in
horizontal resistance and ‘in its understandi -

the race problem, Thé concept
» still néeds more defailed
vhere and how it would work.
we s5till have 6, continue with
».We have £0 watch each develop-

ng. - e
. . . :
Agricultural practices, such as usin

_ : g cerfaigﬁsowing dates (e.g.
in tomato or chickpea), rotation

patterns o¥ soil burning, .are.methods
vhich - unconsciously. - have been applied by thefférmérs‘fgr centuries
to limit damage by plant diseases. If we propose to change these - i
traditional farmiﬁg.praqtices_- for example to replace soil burning by 0
fertilizer application or to produce tomatoes for industrial production -
in repeated plantings throughout the year — we have to make sure that - sl
these new techniques do ndt create new. disease problems which could only' "
be overcome et great expense: More emph

asis should be, given in the future
to the development of rotation programmes.. The Experimental Stations.
should work out experimen

tally .how ﬁhﬁ;differépt'crops have
to follow.each other, thus producing a package; instead of AN
only recommendirg single.varieties or crops end’ leaving it to the

| we cdmpare these two types of location, {Examples are the difference = =
in the occurrence of bunt of wheat or sput of sorghum, which are rate g
at Stations but freguent in farmer fields; -and Fusarium in wheat,:whlg -
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

L L.t - -
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farmers to decide how to use them, Other cultuzel pract}ce§ w;iiigiigon
have to be considered - for exanmﬂx:dxaxnage(l§nd 1evell%ng ae o e
patterns, soil preperation techniques, regula?lon of ;ow}nil cgnt;ol e
fertilizer application - before we have to think of chemic

an alternative.

The chemical control of plant digeases is more difficult thaﬁt
that of insect pests. To control leaf dxseaSestgf plgnts,ézsgsrmigzre
ig ired, During the rainy s .

T iy wathad oft . this io. difficult to achieve and would
it is easily washed off, this 1s very dl
i st v T S e
control very expensive an erefor 4 e Thaan e

i i i alsc it would be diffic P
end high-yielding crops. For f?r@e;s S ; ; e

i ; hieh is effective but not y

he right dosage of the fungicide, W :
gigtgtzxic% Therefore, generally, chemical control of plsnt diseases
by spraying should not yet be recommended to small holders.

Nevertheless, in research, we have to,contin:e_withnzﬁmgrggiiiz
i i i . Firstly, in many countries, _
on spraying against dlseages 1rs ety seveloped.  They
which are based on systemic fungicides are n g
lants and thus would allow long P
are taken up by the treated p W B T
i i there will be crops an
intervals. Probably, in the future, r 1 be B
d be used in Ethiopia by sno
vhere these products also coul e Soveron-
i i i dens. We have to follow the 1
in their fields, orchards or gar 4 : e e e
i heme is started - in ionia,
nt. BSecondly, if & seed production sc t : 0
3?11 have to us; all possible control measures -~ including chemical
control - to produce healthy seed.
Y

In seed production, it is not only the‘quantity of s:;d - h:yt .
nany tons - that we have to consider; of more 1mpogtan§e 3Sheait§u;e;ng
i puri iabili heslth of the seed. OSee h
includes: purity, viability and o oo e e oy in

eed has to be free from seed-borne disesa . .
E;EZhézz Eéve to start snd to approach healthy sgedtpfgductzzztgigczzion
. v o
: produce healthy seed, and not only to rejec ;
giﬁemgg t;: seed lots which ;re bad. Inprder tohdo thgscgézﬁtfgzgg:logists
; : that is in the predu ’
will have to co-operate at the base; o T
i i i hem to produce high quality ! .
with the seed agronomists, helping t : : y oees
i i i diseeses, and spraylng ag
Seed treatment, field inspection for : S e
i ithin the field are the means w ]
further spread of diseases wit e e 1a
i thy seed to the farmers,
se. If we are able to give hegl h
;Z :he easiest way for them to avoid seed-borne dlseasez sgigszz ?Engeans.
end smuts of cereasls, Fusarium in wheat, anthracnose and Vi

Potentislly, most crops can be attacked b¥ & lerge numb§€ o:t.
diseases. In Ethilopia, however, many oi :@esi d;szizzs gzzia:ioﬂyand
i ively he
been found. We have to preserve this rela v he i
i jctions -~ to prevent the introduc .
try - by quarantine restric . O O e
the world, new plan
iseages. Unfortunstely, everyvhere in ik . ;
g;zemostly introduced accidentally by agricultural research institutes
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or development projects; in the baggage of scientists. or in diplomatic

pouches with their samples of seeds or otherplanting material thus by-
passing the official channels of irportation,

If we want to start an
efficient quarantine service, we should first try to contrel these un-

official chennels before mumercus quaerantire inspectors are stationed . -

et all border points, harbours and airports of the country. However,

we have to be realistic: technically it would not be possible to

detect each diseasecwhich is introduced with infected seeds; we heve to
restrict our efforts to the most important. diseases which we want to =
avoid by any means., Often after importation, new planting meterial will
have to be grown at first in en isolated Place and there, in the field, to
be inspected by a plant pathologist for freedom from inmportant diseasges.
Too strict handling of quarantine procedures could also delay the im-
portetion of all breeding materisl for rmonths and thus obstruct development.,

The whole discussion on the plant disease situation and on our
means for improvement would be somewhet acedemic if we were not aware of
what, in reality, are our possibilities end resources., Here in Ethiopia
we are largely handiceped by the leck of trained staff in plant '
pethology. Following are some figures from the "Vs

orld Directory of Plant
Pathologiests” which was published in 1573, It listed for:

Egypt 13} Plant Pathologists -
Chana 25 v oo

Kenya 33 v "

Iran ' 63 " "

Germany 317 " A

UsSa one to two thousand

Ethiopia 3 Plant Pathologists (now in 1975 it has
' inereased to 9, half of them expatriates)

The consequences are clear: few plant rethologists in Ethiopia
have to dc everything; just touching the problems. Generally, it is not
possible to go into details or to be specialized. Purely “theoretical -
research’” can not be justified. As much =g possible, we have to '
evaluate the literature and use results which are already available
from cther countries. Duplication of work - that reans that two plant
pathologists work on the same problem - should be avoided, '

If new plant pathologists arrive, coming out from the College
of returning from fellowship training, we have to check very carefully
where to place them and how to use them in the most efficient way.
Different responsibilities and subjects have tc be covered. Ve need:

Crop Specialiéts: Grouped around & crop and approaching it from different
: angles. For example, including a breeder, an
agronomist, a plant pathologist, '

This
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Specialists on the different Groups of Pathogens:

Virologist
Bacteriologist
- Mycologist

Plent Physiclogist

Nematologist .
Regional Advisors: For Extension Agenciles, Agricultural Offices ete.
For Teaching end Training: A{ the College and E.P.I.D.
Central Steff et the Ministry of Agriculture:

For Quarantine, Seed health testing, Pest Control
Certification and Legisletion of Fungicides ete,

DISCUSSION

The Chairman thanked Dr. Niemann for his peper and for his
comprehensive and constructive approach to solving some of the problems.

- It was commented that agronomists need to introduce seed and
in doing this, because there sre so fev pathologists in Fthiopia, they
have to rely heevily on the centers which are sending them seeds and they
have to trust thet they are not sending disensed seed. At Awasss they
have taken the risk and this has enabled thenm to develop new and pro-
mising verieties of maize, If all intrcductions were etoppédd then
development will be also stopped. It wes suggested there could be two
situationS: one for research stetions and the other for introduction of
commercial seeds. From the experience at Awasse. it appeared: very diffiecult
to say wether a disease was introduced or not. . To gquote an example, that -
of Sclerctinia, it had been suggested . that this disense was a new '
introduction, however, this same disease had also been found by workers
in 1670, It is possible that this disease is already being carried by
other crops such as sunflower, tomatoces, ete? But when a new variety
which is highly susceptible to this disease is introduced then this
disease appears very strongly; this had been the casze with pea bean -,
variety that had been introduced to Awassa. At Awassa it appears that
ve have a new disease each year, e.g. in haricot beans the 1973 crop was
destroyed by rust, in 1974 it was destroyed by Anthracnose and in 1975
by Sclerotinia.

Dr. Niemann replied thet he had brought up the problem of
queranteen not to stop development but in order to help the sgronomists.
If the agronomists come to the plant pathologist with their problems then
they can be advised on how to cope with them. At Holette the Plant
Pathology Section check the literature to find what disenses are important
which we wish to avoid a2nd whieh have so far not been introduced to
Ethiopia. When new material arrives, they check its country of origin
and the disease situation of that country.
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It is unfortunately often true that the phytosanitary certificotes that
sccompany o seed bateh are often not worth the paper they are written on,
This 15 because the people sending the certificate do not cheek the
mgterlal. Thus we have to consider the factors_befére_making restric-
t1ons_or recomnendations which are advisable for introducing new
noterial to E?hiopia. Regarding the Sclerotinis at first we thought

it was 2 new introduction at Awassa but now it has been found in many
ot?er places and it is therefore a well egtablished plont pathogen in
this country. However, there are other problenus such as virus diseanses
vhere we are sure that they were introduced with seed. In sugar cane

there is a smut that has rmost likely been introduced with planting
material,

. An Epntomologist asked Dr. liemann, if they have a list of
dlsegses that exist in Ethiopin. He replied that such a list had been
corplled and was being contiruously up~dated ag new information beénme
avalloeble. He also commented thet inspecting materizl for entomologists
and pathologists was perheps sonevhat diffevent. In order to detect
pathog?ns.the material has either to be grown or subjected to some time
consuring technigues., At the moment staff are very limited, therefore
1t 1s not possible to mske exhaustive tests on all material and therefore
we 5till do run a risk because even one seed out of a batch of seversl
thousand can be sufficient to introduce o ney disense, '

. The Chairmen concluded this secticn be seying that this -
question of quaranteen was very valia a5 had been indicated in the case
of Coffee Berry Disense. The pathozen had been present in Ethiopia for
& very long time but not :as o sigmificant destroyer of coffee, It '
was the introduction of the virulent strdin that has caused the.devast- .
ation' in coffee. Thus eventhough a disesse is present in the country,

we still have to guard agsinst the intrdduction of new strains in. these
diseases., ' o
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SULTS OF A STUDY ON WILT & ROOT-ROT
COMPLEX OF CHICKPEAS
. by

. Chandra Prabha Bhasin
{IAR HOLETTA)

PRELIMINARY RE

f

IRTRODUCTION
' The total land area under chickpea:cultivation in Ethiopia
was estimated as 29%.2 thousand hectares; the average yield was 6.3 gq/ha
and the total production was 185.3 thousand tons for the year 1969-T0

(Statistical Abstracts 1970). During the general survey of chickpea

fields in 19T4-75 it was observed that 25% of the crop, on average, was
Certain fields in the Debre Zeit area

destroyed by wilt and root-rot.
had about S0% of the crop destroyed by wilt.

. The project was started in October 1974. By then it was too
late to start any triels in the field. The field trials were started
in August 1975. From the available date and the field observations it was

felt that the problem was & complex which involved different fungi and
The main aim was to split the complex and approach it

soil factors.

from different angles so0 as to arrive at effective control measures.
The general approach followed has been to collect data on the disease
situation in chickpea growing areas of the country; to have information

on the biology of the pathogens (optimal infection age; humidity; soil
type ete.) to arrive at effective control measures for the disease
complex. This paper mainly deals with the preliminary green-house trials.
' The chickpea variety used was DZ-10-b, E .

1. General Surfey
In 197h~T5 the following areas were surveyed:

i) Holetta L N 3 [ 3 ] -9 - 2 . a L ] - & . 0 LN ) L] Ambo
-41) Addis AbAbAa .. ve se es o ee e s s Ghion
§3i) Addis Ababa .. e ee ab o se se . es o . Nazareth

iv) Debre Zeit Experimental Station
Two trips'were mede to each area - the first one in November 197h

and the second in January 1975.

The pathogens isolated were:

a. Fusarium oXysporum
b. Macrophomina phaseoli
¢. Sclerotium rolfsii
d. Rhigoctonia solani ‘
e. Others (Penicillium sp; Aspergillus sp; bacterie, etc)
f. No isolstion

The combined results of the two prips are shown in the Table 1.
The total number of infected plents collected was 52h during the first

trip and 1004 during the second trip. :
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2. Green House Trisals

2.1

2.2

Symptoms: Considering the individual pathogens the following
symptoms were cormonly observed in the greenhouse:
Rhizoctonia solani causes pre—~cmergence damping off if enough
inoculw: is present in the soil., In the case of older plants
there is & rotting of the stem et the scil level and the plants

fall prostrate.

Selerotium rolfsii csuses very little pre-emergence demping
off. 1In the case of older plants a general wilting beginning
with chlorosis of lower leaves might develop or the plants

give Frost Struck wilting symptoms without any cholorosis.

Tn heavily infected pots the roots are covered with thick white
. mycelium with or without sclerotia,

Fusarium oxysporum and Mocrophomine phaseoli show the typiéal
wilt symptoms beginning at the lower leaves and the plant dies
completely in later stages.

In esaditionizll these pathogens cause stunting of the plents
under certain conditions.

Effect of Age on Percentage Infection by Wilt and Root-rot

A trinl wes carried out to find if there wes a relationship
between the age of the plant end its susceptibility to a
pathogen and to determine the infection intensity of a
pathogen. :

The chickpeas were sown on different dates. The first
sowing date was 22-10-Tk and the last sowing date was 20-12-Th.
the inoculation wes carried out on”23-12-Th when the. eldest
plants were 56 days old end the youngest plants were 3 days
old. -

The inoculum for the infection was grown on wheat,
the culture was then blended and the .solution was poured in
holes bored on both sides of each plant. The total number
of plents per pathogen/sowing date was 20.

The results are shown in Table II.
F. solani caused an average of 5% infection and at no age
was the infection - less than S0%.

8. rolfsii caused on an average 51% infectiom.

¥, oxy5porum and M. phaseoli mainly attacked older plants and
proved to be weaker pathogens.

- 156 -~

2.3 Sﬁe Sowing Date/Sowing Denth Trial: The farmer usuelly broadecasts
€ seeds and then covers them by Ploughing. This results in an

TABLE 2.

unequal distribution of seeds in the i
different depths, e field an

d planting at
Also the farmers® views on a relationship

‘between the disezses intensi
- “ 51ty = i data e .
different regions. ¥ and the soving date vary in

¢

and greenhouse.
chtained:

Haturally infected soil from di i

t n different chickpea fields
cllected and sowing depth‘@rials were made in the cold framzis
The following results given in Table 3 were

Effect of Age on Percentage Infection by Wilﬁ and Oﬁoot-rot

Age of Plants

56 L2 2 ' '

. Pathogen days days daﬁs diis dais dgys %zgggfion
Fuserium oxysporum 0% 30% 30% 25% 0% 0% 1h%
Marrophomina phasecli 0% 103 o7 0% of 0% 27
Rhizoctonisa soleni T0%  90% 507  90Z  TS%  70% .7;%
Sclerotium rolfsii 207 3% 607 Loy 63% 859 51%
Check ot 0F 07 0% 0% 4 OF

Total number of Qlagts infected / sowing date / pathogen were. 20

TABLE 3. Sowing Depth Trialr

Sowing 7 of Z ;
S A 4 of Pathorens isclat

epth pre;e@ergence post-emergence ' pogt—emer;enc:d frem

ying dying dead plants

2 onm
. cn 25% 8% Fusariun sp.

cm 507 87 i

KA Fusarium sp. M. phasecli

16 em 55% 10% y

TPusarium sp. M. phaseoli

8. rolfsii & R. #olani

N.B. The tctzl number of plants scwn per sowing depth were 110.
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2.5 Host Range.

- 157

Different fungicides were tested in the

Chemical Control:
The different treatments -

greenhouse ngainst.specific fungi.
wvere: ' ' :
a. Untreated

b. Benlate seed treatment
(Methyl I-benz1mldasol-2—ylcarbomhte)

2.5 g Jkg

¢. Vitavax kombi seed treatment 5 glke

(2.3 dihydro-6 methyl 5 phenyl carboroyl-l, k oxathin)
TMTD (Teramethyl thirum disulphide) seed treatment 5 gfkg

d.

é. Vitavax + TMTD seed treatment 5 i+5g ke

f. Brassicol 75 W.P. seed treatment 5 glkg
(pentachloro nitro benzine)

g. Brassicol 75 W.P. soil treatment 5 g/mzof

. treated area

The infection was done by mixing the inocculum in to sterilized
soil. The results are shown in table k4.

. Vitavax + TMID seed treatment provéd to be the best, followed by

Vitavex and Renlate seed trestments.

Seven hosts including chickpees were tested
- against S. rolfsii and R. solani, The hosts are:

a., Cowpea (Vigns unguiculeta) American Variety
b. Haricot bean (Phaseolus vulgaris) Seafarer
e¢. Soybean (Glycine max) Clark 63K
- d. Broad Bean (Vicia faﬁa)_ Local Veriety
RV T U
e. Lentil . (Lens culinaris) local variety
£, Pea (Pisum sativum) locel shire
g Chickpea (Cicer atrietinum) DZ-10-4

The results are given in Table 5.
a) All the hosts were found highly susceptible to R. soleni
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b) Bread bean, lentil and Iea vere less susceptible to
S. rolfsii when compared to chickpea. Cowpea, on the
otherhand, did not show any ‘infections in these trials.

The effect of M. phaseoli and F. oxysporum on these hosts is
still to be tested.

Field Trials:

were selected to test the results from the
field conditions.

The different trials at present being carried out at these sites are:

3.1 Sowing Ddtejﬁowing Depth Trial:

3.2

Two sites, Debre Zeit Expefimental étation and Ghinchi IAR site

greenhcuse trials under

The sowing depths are 2 en,
-9.cm and 16 cm; and the sowing dates are at intervals of 15

_days approximztely. The second sowing ‘date corresgponds to the
normel sowing date of the farmer in the area for 1975-76.

‘The germination results for the above tri

al from Ghinchi are:

Nuriber of plants germinsted
Sowing depth -

Sowing Dote -

2 em - 9 cn 16 em
1st sowing 9/9/75 268 68 12
2nd sowing 1/10/75 545 53l 502
3rd sowing 14/10/75 | 339 h51 47h

Total number of seeds sown per sowing date/sowing depth was 600.

!

Chemical Contrel: The seven treatme

nts ﬁested in the greenhouse
were tried at both sites.

The treatments were

a. Untreated

b. Benlate seed treatment

c¢. Vitavax kombi seced treatment

d, TMID seed treatment

e. Vitavax + TMTD scegd treatment

. BErassicol 75 W.P. seed treatment

g. Brassicol 75 W.P. soil treatment, and
h. Drenching with Benlate
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The drenching was done with 0.05% solution of Benlate. The
plants were about 15 days old at the time of drenching.

The results from trials at Debre Zeit (sowing date 26/8/75)
showed that Vitavax + TMID seed treatment is the best treatment
followed by Benlate seed treatment and Vitavax sced treatment.

Brossicol soil treatment has shown very poor results at bo?h
sites; the germination of the plants being much less than in
‘untreated plots.

3,3 -Variety Testing for Resistance: Twenty-seven varieties of chickpeas
and five varietles of rough peas provided by Dr. Schmidt were
being tested for their resistance to the complex at Debre Zeit
and Ghinchi. The selected varieties will then be tested egainst
individual pathogens in the greenhouse.

DISCUSSION

Considering the greenhouse trials and general survey, the
gomplex can be broadly split up into four different stages.

i} Pre-emergence damping off mainly by R. solani end S, rolfsii.
i1i) Root-rot and wilt et seedling stages by R. soleni, S.
' rolfsii, F. oxysporum and M. phaseoli,
{8#i) Wilting vhen plants are sbout six weeks old mainly due to
F. oxysporum and M. phaseoli.

iv}) The physiological pre-disposition and attack from weaker
pathogens near maturlty.

' During the general survey all the nreas visited prov:ded the
four pathogens even though thelr intensity varied.

The general survey results showed very low frequency of R. solani
and 5. rolfsii. Dr. Dagnachew reported 50% losses due to S. rolfsii
in ﬁﬁé Debre Zeit ares. The greenhouse trials also point out that
R, solani and S. rolfsii are capsble of causing a high degree of
Infection. The isolations from Debre Zeit Experimental Station for
1975-76 trials yield the following results:

R. solani 60%
'S. rolfsii ’ 10%
F. oxysporum & M. phaseoli 117
Others end no isolation 19%

Total number of isclations made are 1LO
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A p0551blc explanation for the low frequency of R. sclani and
. B._rolfsii weuld be that the survey was started at a late date,

-_§. rolfsii is sometimes difficult to isolate and thus it is

difficult to say how mﬂny of these no isolations from the fields
nmight be infected with S. rolfsii.

Another faet to be notlced is the incresse in number of plants
yielding no isolations from sbout 237% during the first trip to about
397 during the second trip. The chickpens experience a very long
dry season and in later stages the vlack soil cracks, This ‘puts the
plonts under a great stress as the roots are pulled between the
cracks and are d@maged The wesk pathogens then have ready access
to the reots. o -

The sowing date/sowing depth relationship to the disease inten-
sity is & complicated factor. The gerrlnﬂtlon results at CGhinchi
show that deeper sowing at 2 late sowing date increase the
germinztion, BUT it also increases the time for and the length of
the coleoptile be: being in contaet with the soil and thus the fungi
have better chances of infections., A shallow planting at a very
early sowing date, on the other hand, has the disadvantege that the
hlgh moisture content of the soil favours fungal development and thus
increases the amount of inoculum. The farmer has an unequal distrib-
ution of seeds. It is difficult to determine what percentage of
the sown seeds reach maturity but it ensures some yield under all
circumstances.

For successful chemical ccntrol the fungicide in-this case has
to have & long time effect as the plants are susceptible to cne
pathogen or another at- all gtares of their life. When the germination
figures for Ghinchi and the résults from Debre Zeit and the greenhouse
trials are evalueted Vitavax + TMID, Vitevex and Benlate seed
treatments showed some prewising results. These results will still
have to be tested in other parts of the country. We might have to
conbine some of the treatments end work more on the dosage and
methods of treatment. At present only one dosage Tor each fungicide
has been tried. S

R. solani and B 5. rolfsii seem to have a very W1de host range.
This helps the fungus in its survivel even in the ~absence of
particular host, of the seven hosts tested none was completely
resistant to either of the two funei.
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DISCUSSIONS

The Chairman thanked the Speaker for her‘pape?iand said ;2at
this was a very important crop on the heavy black soil iz?aii It
was encouraging to find some control method§ alreadgugzh ;:ncg re
cormended and he wished her encouragement w1?h the e e v
her studies, which would hopefully come up with some very e
eontrol measures.

iei ‘ ' ker for working on & crop
A participent congratulated the speaker :
that was garticularly important for the Ethiopian fea:ant gazgﬁzzin \
| i ith a dations to plant at
ever,if you come up with a recommen 1 D ; 3
gz:el 'ﬂow gs it going to be implemented 1n prac?lce? Miss Bhaglg
re li;d that it was to early to make recormendations for a speglflc, ‘
degth, however shé felt that if this was.partdof : ;ecgmmgg%;ﬁ:sgﬁfor:
1 i ' it should not be te
trolling the disease complex then 1 . be to
:gnimplemeit this through EPID agents. She fully apprecxatgg.that
& farmer could not use & planting stlck.to plant for_a specl 1cd
depth, however st the moment the ploughing for covering the seed
wvas v;ry shallow and if it was needed to make this ploughing deeper
‘then farmers could accomodate this,

Ato Tekele Mariam from the Small Tmpelements D1V153;:'0f_

CADU poinfed‘out that if it wes geegttzit suchizvzzzgiiinShoiig e

und economic returns in 1 en an : .
gggevgiyfigding sn implement to carry out tyls'reccqﬁend;;;::;s ig ,
the present time he felt that it could be dlf?lcult. or furmers o
implement a certain ploughing depth for covering thedszz .farmers'
{n the future it was hoped that both an implement an e |
ebility to purchase such implements would be possible.

Dr. Niemann cormented that there appeared to be some mls;nder-
standing of the situation, "ilt and root-rot was & q;seas§1com£d;:ions
which was conditioned by e number of factors including §0} vgived
and climate. Apart from studying the ;angeof‘pathogensTh}n olve .
the other factors will have to be_st?dled separat?ly. tlsetho -
jnclude identifying resistant varieties for the differen EZ'thgae ;
cultural methods end@ chemical control. The results from akage
studies will have to be examined and put togethe; a8 n packag
recormendstion for control measures.
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PRELIMINARY RESULTS ON THE CONTROL OF
+ . .ROOT~-ROT NEMATCDES

By )

" Dr. E, Nienmann
(IAR - Holetta)

fBootfknot_nematodes (which belong to different o= -- o
Meloidogyne spp.) are world-wide in distribution. They are essentially
hot-weather organisms and are most important in regions where summers
are long and winters, if any, short end mild, In Ethiopia, they are
injuricus in farmer house~gardens, horticultural experimental fieclds with
linited possibilities for crop rotation, and in some very susceptible
¢rops such as tometo, tobacco (especially when these were pre-grown in
infested seedbeds) and in melons. Many species of Meloidogyne are knowm
from other countries, All of them have a different range of host plants

vhich can be attacked. The species occurring in Ethiopia are not yet
identified. ' . . '

For the most part, root-knot nematodes are spread by human sgen-
cies such as {1) in the roots of infected transplents or seedlings; (2) .
in the refuse from storage houses; (3) in soil from infested fields on
farm implements, the feet of men or of farm animals; (%) in irrigation
vater vhich can be an important means of spread. :

Control measures which were proposed or have been used in other .
countries’ include: : :

_..1) The use of trap crops: These are highly sugceptible, quick
. ‘. growing erops, which are sown to the land and allowed to grow
a short time during which they will attract the nematodes. .
Then they are ploughed under or otherwise destroyed. This _
nethod is nov considered as not being very effective.

2) Sowing Crotalarie spectabilis: Nematode larvae freely enter the

- roots of this "resistant” plant but fail to swrvive in them. .
Thus Crotslaria acts as an autonatic trap that does not need
to be ploughed under or destroyed.

3) If fields are flooded for a relatively long time, the nematode
population will decreasse. Four months flooding would be needed

to kill the nematode larvae, but 12 months will be required to
kill the nematode eggs.

L) Dry fallow, supplemented by periodic cultivation of the soil,
will reduce the nematode population considerably,
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In crop rotation schemes, susceptible crops are alternated
with immuné or highly resistant cues (e.g. different
Greminese such as osts, corn, millets). While these are
growing, the nematode population decreases because nenatode |
reproducticn is less than natural mortality. At the end of

- one or more growing seasons, the nematode population will have
decteased to a point where the su.ceptible crop can be grown
again with little’ or no damage. After one groving seascn, &
new eycle of resistant crops must again be started.

5)

For some chps'(é.g. tomato, lima beans, soybean,'péachrﬁréés)

6)
varieties were found in other countries which are resistant
Bgainst 59me»species of root-knot nematode. None of then,
so far, hes been tested in Ethiopia.
7) CﬁemicalAcontrol is based on products which are incerporated
granules or gas.

into the soil in form of a liquid, powder,
Unfortunately, soil trestment with nematicidds often remains
effective only for one season after which the nematode popul-

ation starts to increase agein.

All the control measures nentioned have limitations, as can
easily be seen; they are only pertly effective and can only be used

under certain conditions.

In the IAR, we had one field at Melkassa which - due to continuous
intensive cultivetion with horticultural crops, rainfed as well as under

jrrigation ~ was so heavily infested with root-knot nematodes that many
erops could no longer be grown *here. The questions were, which

. -

hortieultursl annual crop could still be grown and which control measures

could be recommended to clean the field. For this purpose, two series
of trials were conducted in 1974 and 1975 at Melkassa in collaboration

with the IAR Horticultural Station at Nazareth:
1} A host range trial, including 20 annual horticultural crops”

which were of interest for that area; and ,

A number of soil fumigation trials with nematicides locally,

2)
available in Ethiopia. For evaluation of both trials,
the roots of the tested crops or of indicator crops (tometo,
mungbeen), which had been sown to the fumigoted plots, were -
dug out efter a certain time and ‘scored for nematode galls,
" using & O to 10 scale: O = no infection; 10 = roots were -
completely destroyed and plants dead. :
- 166 -
HOST RANGE OF ROOT-KNOT NEMATODES
Location: - : Melk
. 7 : . elkassy,
Sowing Date: | ' 1071 -
15t scoring: . . . 20 noouly, 1974 )
2nd scoring: ' o ' SO.August |
Replications: ' ' Setober
Plot size: ' ’ - ROB; b Teps:..
Scoring scale: Srom |
SOTing scale: R 18 = no galls on the roots -
= roats and plants complet
destroyed. -P ad
o o INFECTION (GALLS) ON.
V.CROP l' . VARIETIES THEDRgOES
PO - . s
| R 20 Aug. - 8 Oct.
Watermelon Ananas yokneam : 3.0 | =
Lentil L . Loezl o 2.5 o
Chick Pes - n Local | | - . o
_ .0 = '
Grass Pea ‘ Local ‘ : N | 6.5'
Mung Bean. - M-109 : 1.9 2-7
L_.. . ) o . ” ‘ i .1
ima Eean _ - .. Early Thorogreen 1.3 ’ 6.0 .
Lettu;e T White seeded 2.9 : ' h.é‘r .f
Adzuki Bean . ex Min, Agrie. . h . 1.7 o e )
Tomato - - . Rugeré ) : ' 1.1 :. “. 5.3, f
Hyacinth Bean A-51268 ‘ 0'8 - h.a :
. ' L.h
Carrot . Chentany ' S - i
. - . ’ 3.
Eggplant Round purple ' o5 :
. . ~ . ‘ e . ! * 3.
Cabbage - . Copenhagen market 3 0.k 2 g
c ' 2 | ot o | )
ow?ea . : Black eye ex Supermarket 0.2 2
Haricot Bean’ °  Mexican 142 T 0.1 .
Potato . . .- ¢ - e S
: . . ' 0'3 . . 1’16
Pepper Yolo Wonder S 0.1 1.6
: . 1.
Onion Bombay Red 0.1
. 0‘
Sweet, Potato White start 0.1 ;
Pigeon Pea Drh . >
0.1 0.2
L.s.D. 5% 1.0 1.5
iz 1.4 * 2.0
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1

The results show clearly that, from the ten pulses and the ten
other horticultural crops which were tested, watermelon, lentil, chick-
pea, grass pea, mung bean and lima bean were the most susceptible.
Watermelon and lentil had been completely wiped out at the second

scorlng date, 100 days after sowing. Pigeon pea, sweet potato, and
onions were the least infected ones, only showing traces of gall develop~

ment on the roots. Certalnly, these results were found against the
species of nematodes occurring at Melkassa, But there is a high pro-
bability that the spectrum of root-kmot nematodes in other ereas is not

very different from that at Melkassa.

A prellmlnary soil treatment trial in 19Th with D-D and BASAMID
had shown no efficiency of BASAMID and only a partlal efficiency for D=D
against nematode infection. Probably, re-contamination of the plots
‘had occurred after the treatments, for the plots had been irrigated by

furrow irrigation.

~  The trial was repeated in 1975 with .6 nemeticides, using & sub-
plot design in which the plots, one month after treatment, were sown in
one half with mung bean, in the other half with tomato as an indicator e
erop. Only sprinkler. 1rnlgation,vns -applied in erdeT to avoid ame—

tamlnatzan.

The results show that only TERABOL and D-D proved to be suff~

jeiently effective. NEMAPAZ was only partly effective, TERRACUR,
NEMACUR and BASAMID were - in the dosages applied - not or nctsuffzciently
But, beside the efficiency, there esre other aspects which

" effective.
have to-be. conszdered when such_3011 fUmlgatlon triasls are sveluated:

1) The side effect against other diseases, soil insects and
weeds: No other soil-borne diseases (e.g. damping-off, .
root rots) or soil insects were cbserved in the trials.
However, there was & clear effect of METHYLBROMIDE, BASAMID
and D~D on the development of weeds in the treated plots.

. Also, in TERRACUR and NEMACUR treated plots, virus infection
~ in mung beans started later than in the other plots,
probably due to & systemic effect ageinst the virus-vectors

‘ affecting the plants.
Symptoms of phytotox1c1ty on the plants:

2)

" The germination and stand of the indicator crops had not
been affected by any treatment. However, mung beans were
slightly stunted on the plots which had been treated with
METHYLBRCMIDE, espec1ally durxng the first month after sow;ng.

’.'J.
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3) The human toxicity in TERRACUR, NEMACUR and METHYLBROMIDE
is very high. BASAMID, NEMAPAZ and D-D are less toxie.,
However, to judge on their value, the formuletion of the
. products has also to be considered, e.g. the percentage of
- active ingredient and whether the products have to be applied
as powder, granules, liquid or gass.-

k) A cost analysis of the treatments ~ comparing costs for . the
treatments with the increase in yield - has not yet been made.
 We hope to be able to go ahead with this in the coming season
in collaboration with the Nazareth Hortieultursl Station,
in order to get some information on which conditions a soil
treatment would pay.

What coneclusions can be drewn from the results and which recom-
nmendations can be given?

At present, it seems that under Ethiopian conditions in farmers'
gardens and lerge producticn fields, from sll methods discussed, only
rotation patterns and dry fallow can be applied for control of roote
knot nematodes, using the informetion on the nematode host range which
was given in the paper. Other methods would still be too expensive or
the education and knowledge of the farmers is not yet high enough to apply
these methods properly and safely.

So far, only on lands or in crops of high value, with very inten-
sive cultivation practices, can a soil treatment be recommended.
For example in horticultural experimental fields or in seedbeds (todacco
tomato), and even here it can only be used by trained staff who are
fully aware of the toxicity problem and the factors which affect the
efficiency of the products.,

DISCUSSION

The Chairman thanked Dr. Niemsnn for his paper and for the
encouraging results that had been presented.

Dr. Niemann was asked whether he had used either hot water
treatment of seeds or steam treatment of soil. He replied that hot water
treatment was not effective because Root-knot Nematodes are soil born
and therefore they come in with planting materizl or they are already
present in the soil. However for burrowing nematodes which are very
important in benanas, hot water treatment of planting material had been
tried. Regarding steam treatment, he said that this required very
specialized equipment and it was felt that this method was not practical
under Ethiopian conditions and therefore the expense of importing equip-
ment could not be justified.

erecta, these plants had been
of the world. fTagetes minute,
. had been studied as Debre Zeit
@ucing the Nematode populations in the soii.
1grthe 1970 Annuel Progress Report of the Pla
Niemann replied that neither these specieg no
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Dr. Niemann was asked if the had triea Tapgetes minuta or Tagetes
reported as being effective in other parts
which 4s a common weed in this country,
and had been found very effective in re-
‘These "'studies were reported
nt Science Department. Dr.
r Crotalaris. had been used.

. The starting point for the .study on Root-knot nematedes. has been the

tobacqo.seed bed at Melka Werer where soil
appropriete method. ’

fumigation was the most
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PATHOGENIC PROPERTIES OF POTATO VIRUS Y ISOLATES .(PVY) -
INFECTING ETHIOPIAN PEPPERS (a) _
G. Selassie K. (1); G. Marchoux (2); J. B. Quiot(E)J

—

Intfoduction

Peppers in Ethiopia are cultivated for local and industrisl uses,
However, in the South of Ethiopig potato virus Y type dlSE&SG? zausgf
serious losses in both hot and mild varieties, Symptoms co:s;i O
vein banding with severe leaf and‘fru;t.deformatlons. ?xcsy_ rall tne
sample, which showed mixed infection with Tobacco Mosaic 1ru:, el
rest yielded the PVY type only. 'In the same region t%e)same typ
virus was isoleted by one of us, for the first tlmet b .

(I) - Diagnostic Host's Reaction to Mechanical Inncculation.

Cucumis sativus L., Pisum sativum L., Phaseolus ?ulgaris L., Daturs
stramonium L., Vigna sinensis.%.é 5?v:a2:izsactlons.‘ : -

icon Mill. laterntr . ]
gzggﬁﬁzsézgga:zguifgtgiﬁduced few locel lesions and systeglcfre:ctlgﬁ:.b
Capsicum annuum L., var. Yolo Wonder end Doux ges hands. L. fru eic a&ii* |
var. Tobacco, Nicotiana tabecum L., var. xanthi and E,_glutlnosa. s |
shoved systemic tabassco. - _ . L

{II) - Flectronic Microscope Obsprvations
ai i ai tions for examination by
Leaf dips of negatively sta}ned prepars . )
electron microscope were prepared using 1% of neutralized phosphotungstic
acid (PTA) and showed felexon partlcles of 700 - 750 mm.

{II1)--~Comparison with Other Viruses Affecting Peppers

The isolates have been further separated by_diqgnost;cdhogt{:
reactions and serological tests from other very_close%y re%;Ms) v;ig
groups like Tobacco Btch Virus (TEV), Pepper Mottle-Vlr?:her in%ect
Pepper Veinsl Mottle Virus (PVMY)._ The sisolate can ??;‘t T infect
Datura stramonium nor produce wilting on tobacco {(TEV); 1 PVM% nOt e 1t
produced any local lessions (PMV), and it cen not be also PVMY, bece
infects tomato by mechanical inoculgt1on easily, and 1n£ec 8 :
systemically. i

(1) Awassa Research Station - Ethiopia - (2) INR% - @ontfavet - Avlgg::e;rngNCE
{2) The paper was presented by Dr. Gebre Selassie Kéda:etgf.gwaszg. _
n’ ted = e Sec
Btation. It was an extract of the one presen . .
International Conference on 'Progress and Problems in Vegetable Virus
Resesaxrch.
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(IV) - Comparisen with Other PVY Type Viruses

The Ethicpian isolate is different from Frénch types like
To = 72. (e¢) Aue to the fort that 1t does not provoke any: necrosis on
- varieties like Doux des Lands or Bastidon. On the other hand its in-

fectivity on Porto Rico Wonder, Yalo Y, Ikeda ard Doux d'Alger nekes it
cleser to the French type Pi. T2. ST

Conclusions:. .
xoHcusIens., |

In general we have found that the Ethiopien isclete was less =~
agressive on susceptible varieties and Licotiana tabacum var. xenthi then
the French ones (d), -Eventhough one can not rule out the existence of
complex virus diseases in the. peppers of Ethiopia; except for onemshmple,'}
all our Isolates yielded PVY caly. Moreover the Ethiopian isolates, inspite
of its wesk and non-necrotic behavio

r, on susceptible varieties showed
broader infectivity on the so-called resistant .pepper varieties.. . - R

DISCUSSION o

The.Chairman thanked tﬁé”Speaker for his pféséﬁtatién and
welcemed him as part of the team of Plant Pathologist now wbrking_in
Ethiopia. s - - T I T

¢

LI .

+ In 197k there had been a survey on pepper initiated by the

Ethiopien Spice Extraction Company. This survey had identifyed Tobacco

Mosaic Virus as the most important one in peppers and recommendations for -

control measures using milk -had been made. The questioner wanted”

to know if this method vas effective and also if Tobacco Mosaic Virus

vas es Widely spread as had been indicatead in this report, ... - . -
Dr. Gebre Selassie replied that treatment with milk could not

be effective for Tobacco Mosaic Virus because this_viruskwas.transmitte@

by contact. . ‘ A : UL TR es Mansn

_ . Secondly he ¥W&s not surprised that tobacco
mosaic_virus‘was‘presentdin_Ehhiopia because solanaceous crops had been
cultivated for & toug time. As to the gravity -of Tobaceo Mosaie -Virus,

he could not say at this tiﬁé ﬁeqause they were cnly working from ob-.
servations aend reports. ' ' , -

(%) MARCHOUX G., Rapport de Mission - IRAT'f‘ETHIOP;A.f 1970

(¢) MARCHOUX G. POCHARD E. CHAMBONNET D, ROUGIER J. EUCARPIA., Budepest
- 197k, SR S P

() " POCHARD 'E, GEBRE S.K, MARCHOUX G., Communication au congres sur
- 1a Recherche peour les virus des cultures legumieres - 1975,
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The Chairman commented thet even if spraying with milk was in-
effective perhaps it is worth while for tle workers to wash their hands
with nilk before going from one field to the next. Dr. Gebre Selassie
replied that he was still opposed to milk treatment,Tobacco Mosaic Virus

. hed an inactivation point st 80°C and even at 1000C with hest treatment
it is not fully destroyed. Therefore let alone milk control measures
even heating to 100°C was not fully effective. The idea .behind the
recommedation to spray milk was thet it provided a film on the leaf
in order to prevent ephids from piercing and taking out the sap. _
However, this had been proved a feilure in many countries as it hed -
only been found effective at 10% or less. ' '

The Speaker was asked if the Potato Mosaic Virus found on
peppers is the same one that infected potatoes. He replied that it
wvas the same virus and the reason it was called Potato Mosaic Virus
was that in 1929, Smith had found two viruses which he had called X .
and Y. The one, Y, was first isolated from the potatoes and hence it's
nee, This virus is now wide spread in all Solanacecus crops.

It was questioned wether there was any hope for breeding for
resistance to virus diseases. Dr. Gebre Selassie replied that he had -
presented this same paper at an Internetional Symposium on Virus Research
for Vegetable Crops. At thet Symposium he had met plant breeders who
had been working for 20 years in Floride and he had been promised to
be given material for testing for resistance to the isolate found in
Ethiopia. He was also hoping to receive masterial Pfrom South America.

Potato Virus Y has been shown to be transmitted by aphids, the
questioner wanted to know if it was 2lso transmitted by seed; if it was
possible to contrcl the insect then surely this should be a priority.
Dr. Gebre Selassie replied that the virus is not seed transmitted.
However for potatoes the problem is that the 'seed' is a tuber which
has direct contact with the stem, therefore the tuber can conserve the
virus. In peppers the virus is not transmitted through the seed.

If the aphids are killed this is only done after they have pierced the
plant, therefore the damege hes already been done. Controlling the
aphid is very expensive as it has to be done every time they appear.
Also it is only possible to use systemic insecticides and this will
only kill the present population and will not comtrol the spread of the
virus.

In replying to & question on what facilities were needed to
continue the work on viruses. Dr. Gebre Selassie replied as follows:
Plant quaranteen has been a topic for discussion for at least 10 yesrs,
rules end regulations had been made but not passed. As regards viruses
in the world, we, in Ethiopia are in a very vulnersble situstion beesause
there is no source of resistance. Regarding faecilities he would for the
first time like to reguest the Institute for permission to build & small
green house, it did not need to be a sophisticated type and to supply
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him with an electron nicro

scope to facilitete virus idehtificati :
For seorological work he ebtification,

could and was elready cooperating with Debre-

were available, o ' : ®

Tpe Chairran found the leck of resistance to Ethiopian iolates
very alerming. Peppers are an importent part of the diet.in Ethiopia
and he'fe%t that there was a big diversity of types o :even species T
in Ethiopia. He asked Dr. Gebre Selassie how many collections. had been
ma@e and hov many.tests Lad been made on these Dr. Gebre Selassie re-
plied that in Ethiopis we can not really talk of varieties, only popul-

aticns or land races Some of these had bee
. _ . 2 C S n collected from the mark
in the Upper Avash, Awassa and Buta Jira Region. rhot

had only tried testing the Ethiopian isolate against internationallv
T Awvassa., . :

It was commented from the floor that wh . i

A 1T en the materi

send to Dr, Gebr? Selassie in France the becple at Awassa had
only plants showing & high incidence of disease, )

als were
selected
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AN INTEGRADED APPROACH TO WEED CONTROL IN COTTON IN THE
MIDDLE AWASH VALLEY
ON CO-OPERATIVE OR STATE-OWNED PRODUCTION UNITS

By
: Mr. J.E, Moore :
(FAO Agronomist/Weed Control, IAR) -

Introduction

While the importance of controlling weeds is well understood
by research agronomists and other specislist workers, the actual problems -
of obtaining & high standard of weed control on a field scale are
seldom fully appreciated. The research worker in Eastern Africa simply
keeps his plots weed-free throughout his triel by handweeding end only
vhen funds are scarce, or in the face of particular problem weeds,
does he start to consider other means of control. In fact the stimulusg
for much of the weed control work in Eastern Africa was as & result of

this,

Similarly the subject of weed control by smallholders, whether
on a settlement project or on their inherent farms, is frequently dis-
missed as a minor one of menual veeding. The overriding importance of
timely weed control (4) (5) (7) and problems of ensuring this may not
be taken into account, nor the implications of failure on the potential
benefits of quite simple research recommendations be fully appreciated.
(e.g. fertilisation, date of sowing, improved varieties)., Such factors
es & continual rain, s heevy unworkable soil, weeds not susceptible to
hendweeding (Cyperus spp.; Digitaria scalarum, Launea cornuta, Portulaca
guadrifida, and annual grasses in cereals) shortage of lsbour, or cash
to hire labour, can easily result in failure in weed control, reduced
yields, and a reduced cash return 4o the smallholder. Furthermore
freedom from the drudgery of weeding can release the farmer for more
revarding work or increase the area he can handle. (8) (9).

It is therefore necessary to evolve improved methods of weed -
contrel, These include better use of existing machinery or development
of new tools, extension emphasis on preventative measures such as use of
cleaned: seed and destruction of standing weeds before seeding, and
the introduction of chemical control measures vhich offer striking
possibilities of rapid advance. Manual weeding will not be superceded
by relience on sophisticated means alone and integration of all these
methods into a system thet is the agricultural, economic and socisl optimum-
should be the aim. This paper reviews the work done on weed control in .
cotton in the Middle Awash Valley and its application to meet that objective.

duct%o? of pre-irrigation followed by cultivation and the use of the
herbicides fluometuron and triflurelin on a field scale, In 1972 &
prograrme to investigzate the potential of herbicides vas initiated at
Melka Werer co~inciding with the introduction of better types of machin-
ery on t@e bglk production fields. This work was' plenned when develop-
ment policy in the Middle Awash wes for the establishment of medium size
(1?0 ha) commercial farms on the one' hand and co-operatively worked plant-
at%ons on the other. "However the results obtained can with some modific-
atlons_bg used in the new farming systems being evolved following recent
changes.ln lagd.tenure_whereby the private forms remein as stote-oimed
commercial units while grenter emphasis is being placed on individuallj
owned smallh?ldings.'_In both cases the Problen of weed control can be
expected to increase.

The problem

. The principal_proﬁlems of weed control in the Middle Awash can
be defined as: - ' -

1. Increas%ng populations of weeds that are hargd to‘control by
- conventionel means; R

2. WEt‘weqther and clay soil rreventing use of machinery or-
manual labour for timely weed control; '

3. Sh?rtage of labour end & low output of work by the loecal
tribesmen; . -

L, Ensuring tinely weeding if high yields are to be Bbtaiﬁed.

It can be predicted that Afar settlers with 1 hs cotton and 1 hs
of other crops will find it @iffieult to keep ahead of the weeds,  The
mean number of man hours spent on the first and second vweedings on five
fields at Melka Werer was 9L.hk and 127.3% man hours.. These fields were .
Over a range of sowing dates ang were not treeted with herbicides but
received one.or more cultivations (Tables 11 and 12), - If it is accepted
that an Afar settler can do 5 hours effective weeding a day this .means
t?at he must spend L4 days on the all-important first two weédings of .
his cotton alone. The growth of weeds and crop dictate that weeding should -
start about 3 weeks after irrigation while field experience has shown the " -
second weeding is needed about & weeks later. On this basis over the
38 days between the 21st and 59th day of crop growth Lk man days have to be
set_551de for weeding. Fortunately the Afar Tribesmen have 2 or 3 wives!
Reliance on hang weeding alone ig obviously very dubius. -
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The Weeds Species

Knowledge of the weed species is important fo? any contro}
programme and where use of chemicals is contemplated it is essentlal:
Table 1 lists the weeds of the Awash Valleq, the mos? 1mportan§ specles
being marked with an asterist{*). The domirent species varylflth so;lull o
type and its water retaining capacity, fertility and how long a pa;tlc ar
area has been under cultivation. Different weed floras call for different
control memsures and herbicides must be ?hosen with th? ?eed Flora in
mind. Specific susceptibility to the main cotton herbicides 15“3;30 .

indicated on Table 1.

The Experimentsl Progremme

This started with Screening trials on a range of herbicides
proven for use in cotton elsewhere, (4) {5) {(6) principally East Africa
end the Sudan. Trials were carried out in 1972 (Prog. ?ep. 1972}, 1973 . ,
(Prog. Rep. 1973) and in 1975. The results of these triels ere §ummar1:e
in Tables 2, 3 and 4 respectively. Appendix A out;1nes the scoring sys ﬁm
used. The second stage of the work, assessment trials, commgnced_ln 197h.
The most promising herbicides were also used on bulk productlon_fle%df
from 1973 in order to gain experience of ?roblems that would arise 1n
field scale use as early as possible., This proved to be most important,

Screening Trials

In general our results follow the pattern ?ougd elsevhere in
East Africa or the Sudan, with some particular variations. The-anlllze
herbicides, trifiluralin and nitralin, were very safe with the crop an
controlled annual grasses exceptionally well and’a.llmlted ?umber of
broad-leaved species as well. Of serveral new gimiler chemicals tested
fluchloralin and dinitramine appesred@ superior to CGA 10832 or AC92553.
Prometryne generally gave the best ovefall contrgl of both annual g::§s?:
and broad-leaved weeds, It also exhibited relatively greater - selectivity
under Melka Werer conditinns of irrigated cotton than has been the cas:
in the raingrown crop in East Africa. Fluometuron gave c9nsmstan§ weef
control but also caused more promounced damage as chlorotic mottling o
the first leaves with some steand reduction. However the crop gege?ally o
grew away from this very well. Diuron, a substltutg urea used 51m11arly.‘ o
to fluometuron was only tested in one triel and exhibited somew?at supe?lgr
weed control. Surprisingly the indications were that it was slightly mcre

selective.

ici i jed in t! i Of these
Twelve other herbicides were included 1n_the trials. 0O
napropamide was of interest since it gave selgcthe contro} of gxperus,
{probably rotundus} in the 1975 trials and this should be investigated
further. Cypergquat also gave control of Cyperus but since it 1is specific

and used post—emergence it could only be of value as a directed sp?&Yr“ﬁerer ‘7‘
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TABLE I
Weeds of the Awash Valley

Species and Family

Susceptability to herbicides

Triflu- Nitralin Fluomet~ Promet-

ralin

ER o - _ uron ryne
¥Abutilon spp. . “Malvaceae ) 0 0 )
¥Amaranthus dubiug - “Amaranthacesze x{x) XX XXX XXX
¥Amaranthus hypochondriscus " - x(x) xX XXX XXX
Amaranthus viridis C " - x(x) XX XXX XXX

Argemone mexicana (upper Awash only - -
o Papaveraceae 0 e 0. bod
Celosia argentia - -Amarsnthaceae - - xx xx
-+.,Cenchrme oiliaris Gramineae XXX XXX - -
Chloris virgata " XXX XXX xx XX
Commelina bengalensis Commelinaceae 0 0 %X “xx
Cormelins imberbis _ " 0 0 XX XX
Corchorus fascicularis ° Tiliaceae pd X XXX XXX
*Corchorus.olitorius ' Tiliaceae X X XXX XX
¥Cucumis dipsacéus Cucurbitaceae  x 0 XXX XXX
*Cucumis melo.t. . " x 0 po'od XXX
Cynodon . dactylon . Graminese 0 0 o 0.
¥Cyperus bulbosus Cyperaceae 0 0 0 0
*¥*Cyperus rotundus” ‘ " B 0 0 .0
Digera muricata Amaranthaceae xx x XX XX
*Echinochloa colonun Greminesae XXX XXX xx XXX
Eragrostis tenella " XXX XXX %X XX .
Euphorbis geniculata Euphorbiaceae - - - -
Euphorbis hypericifolis " - - - -
Buphorbia hirta - - " - - - -
*Flaveria trinervie Compositae 0 0 XXX . XXX
' G/mandropis gynandra Capparidacese  x X% Coxx x{x)
*Hibiscus dongalensis Malvacese c 0 0 0
H. panduriformis " 0 0 0 . 0:
*¥Ipomoes plebia Convolvulaceae 0O "0 x XX
*Launea cornuta Compositae 0 0 0 .0,
¥Portulaca foliosa Portulacaceae  xx ° XX XXX XXX
*Portilaca oleraceus T X% XX XXX X%
¥Portuleca quadrifida e XX’ xX COXXX XXX .
Rhynchosis minima - Leguninesae (=) (=) {xx) (xx)
Setaris scromelann Grepineae XXX XXX (%), | XX
Setaria verticillata e XXX X% (x) XX
Solanum dubium + " ‘Solenaceae” 0 0 x 0
¥Sorghum sudanensis Gramineae XXX XXX X C XXX
Tragus racemosus XXX XXX - -
*¥*Tribulus terrestris 0 X XXX b
*Tribulus cistoides “yepphyllaceae 0 x XXX X
Urochloa tricopus . Graminese = xxx XXX - -
Xanthium strumerium (Upper Awash only) - - - -
o Compositae ' o R
¥Zaleya pentandra Aizo#ceae 0 XX X | XX

Key xxx Very susceptible

xx Susceptible

X Slightly susceptible

0 Resistant
- Not known

Information uncertain
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o

. _ . o L .
the weed }é exceptionally severe. None of the othersagave promise o
giiing better selective weed control than the standards.

Experiments on Mocde and Timing of Application

i - incor-
1, The promising aniline herbic1des_are normall{ spragigl:ngaizing
' oreted immediately before planting. Under grge_Uld ¢ forni
. itions there are obvicus advantages if this co ] B st
s ; eeks before planting. Two trials were carried out Of‘rst
SeYerat£; second on a field scale (Prog. Rep. 19Th). In the ;od
:h%:i trifluralin was compared with EPTC, =& carpamatg g;v;ggsgs
on f Cyperus species. Results are summarised in Table .
e ¢ Rep. 1973). The time elapsing from application Zl‘n
and_6. d§§rg§£ maﬁé any difference to the performance of trlfiziall s
ehich e highly effective control of E. colonum and other 2la£ion
N aeaes Ovefall control was poor however due to a high pOPEPTC -
grassesé~leaved weeds and Cyperus sp. (probably rotundus). cegt
o ?roa op damage but very satisfactory control o? Cyperus eilog
3§Z;Zuzp;iigd the day before sowing when incorporation was sha
using a rolling cultivator.

. i t-
The field scale application work in 1974 was upsetfbyrzhzfpgink
erent of planting on the farm for one month Que'to eare-irriga-
PO;l orm infestation. This was not decided until afterhp Borries”
E?onwané as further cultivation was then necessgary on the untreated
b;ocks the whole field was disc harrowed. _As would :e 62£ergence
extra cultivation reduced the weedlpogﬁl:t;;;igg;tigneg emexgence
i11 sufficient to show clearly tha ) ation o
;i:nigig does not reduce the effect of trlfigrallgs:;oiéznt gf g
i ' d further p
i and in the event of an gnforce
g]'.;r.n/:lilig such o deley should still not affect perfgrma.nce too

adversely.

2 Under mechanised irrigated farming conditlons=pre;emz#?::§;a:§zzlonto
) ides for practical reasons to be sprayed befor ioee vountly

ey ha?i surface. Where irrigated first the weed seedlings suall
S e S:l before it is possible for spraying to be done. I;?li bon
Soter apr ing leaches the chemical downwards to a degree whic oo
i spziging to the smount of water and soil type. Thlsugzn ey
the - ac; control obtained and the crop damage that mey res . ea L
o veet'on should be after irrigation while the soil surface 1s
B.pl?llcao;st The two methods of application were comparing?lngThe
%:;ggefuron‘and prometryne each at 3 levels (Prog. Rep. .
trigl results are surmarized in Teble T.

The post-irrigation treatment§ were superlog to zgeczzzigitgzg
in terms of mean yields (2k.4 against 17.2 g/ha), wg & control
or d e ag scored after 35 days. The mean plan eight ! ion
orecd a%agtion fluometuron at 62 cm was lower thgn post-irrig
E:eg;rZ;g%ut for prometryne it was not. Stand differences were

not apparent.
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Differences between the mean yields of the two herticides {(pro-
metryne 21.1 q/he, fluometuron 20.4 g/ha) plent heights, stands or

erop demage scores did not appear of importence, but the rates of
fluometuron.used were relatively higher, - -

The highest rates of fluemeturon, post-irrigetion, gave a ‘
considerably greater increase in yield over the lowest rate (9.0 q/ha)
than was the case with prometryne (3.6 q/ha). - This was in spite of
the damage caused (visual score 4.8) considered as uncceeptable.,
Field experience has confirmed that rates over 1.6 kg a.i/ha fluome~
turnn under middle Awash conditions (pre-irrigation) are usuglly

excessively dameging. That 3.3 kg post-irrigation gave such good
results is very encouraging. .

The superior performancé from pdst—ifrigation application of o
both herbicides confirmea theoretical expectations based on their
known chemical properties and activity in soiis. Wnile this mode of

1 problems on mechanised

becomes feasible,

Herbicide Assessinent Trials

require handweeding. Thus the value of each herbicide should be
assessed by the degree to which its use reduces the amc
lementary weeding. This can best be evaluated as the e
the period of time sfter planting befere hendweeding is required ang
as manhours of‘kork done. The second eriterion is however only valid -
for comparative. purposes within the particular experimen
trial plots always costs more and takes longer (ana should be more
efficient) than on a field scale. A series of trials was started in
1974 to assess these fectors. The herbicides chosen were trifiluralin,

nitralin, fluometuron and prometryne. Results ape surmarised in .
Tables 8, 9, ana 10. o |

unt of supp- -
xtension in
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TABLE 2. Cotton Herbicide Screening Trial - 1973
Weed Control end Crop Damege Assessment

- .. Rate _ Scores on EWRC 1-H bystem

Herbicide Kg a.i. Time of Crop Damage Weed Control
per ha Application Days After Sowing
. : 21 38

5 5.25

%
[
L
(@]

Trifluralin
Trifluralin.
EPTC

EPTC +
Hitralin
Ritralin
Fluometuron
Pluometuron
Prometryne
Prometryne
A 4002

A Loo2
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MSMA

MSMA +
Fluometuron
MSMA +
Premetryne
Glyphosate
Glyphosate

P.P. Inc?rp.
" T

)8
o

-
n
Tt
i
w

n
\A

- - .

Pre-Emergence
" . "o

w

" "

o

-]
RNDWWw FFwwho

1 "

Post~Emergence
1" "

\Jt
WMWK N
. - 9
~J A
\A

=] W \n VA D

1" 1

v

.

- L] L
AR RIS b e K A
. ok _

1" L1

L 14

VT ORN=I T VD W A0 & =3 =3 =2\
AR P

s s =
W

D
\n

+
NFHFONOKRNFFHFOHFONKEFEFWODRFO

Lh)

+

fr n

(-2 S ¥4} WhhnnOGWHWHMFM O

|un
no
-]
R4 ]

'

3
&

+ Means of 3 Replicates only
* Rate calculated, - Application faulty due to spray pump malfunction.

Variety: Albar 637 Weeds % population

Sown: 22 August 1972 Cyperus sp.. _ 25.2

Plot size: 32 m? = : ' Echinochloa colonum - 23.1

Soil type: Light alluvial silt Amaranthus angustifolius 12.0
' ' A. dubius

Cucumis nmelo 9
Tribulus terrestris 6
Zaleya pentandma 6
2
5

Ipomcea plebia
Sorghum sudanensis
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TABLE 3. Cotton Herbicide Screening Trial 197k
Weed Control and Crop Demage Assessment

- Rate ‘ ‘ Scores on-EWRC 1- t

Herbicide Kg a.i.  Time of Crop 2eysten

per ha Application Damage Weed Control Yield
o Days after scwing a/ha
) 37 37 93
Nitralin 1.05 P.P Incorp 1.0 3.25 5.4 ]

L 1 . . . 19-5
Nitralin - 1.5 (22-6~73) 1.5 2.25  3.75 27.7
Fluchloralin 1.0 " 1.0 3.5 5.4 26.0
Fluchloralin 1.6 " 1.4 2.5 3:5 26-1
R 25223 2.2 " 1.0 7.6 8.4 16.2
R 25823 L.35 " 1.5 . 6.25 8.25 16.4

. CGA 10832 1.0 " 1.0 - h,25 6.15 1%.3
CGA 10832 1.5 " 1.0 k.o 5.0 gh'7
Fluometuron 1.7 Pre~Fmergence 3,25 2.5 L,15 27.3
Fluometuron 2.1 Pre-Irrig, 3.75 2.75 5.1 20,1
gromeiryne O.g (23-6-73) 1.h k.6 6.4 23.3

rometryne 1. " 1.2 2.1
Methazole 1.6 " 1.05 5.k 2‘55 gg.g
Methazale = 3.0 " 1.0 5.0 5:8 16-9
Fluoradifen 1.7 Pre-Emergence 1.0 5.4 7.75 16:0
Fluorodifen 2.8 Post-Irrig. 1.0 L, 25 6.25 22.7

Handweed; X (29.6.73)

andweeding  x 37 days 1.0 9.0 4.85 27.3
ggndweedxng X 2 37, T1 days 1.0 9.0  1.75 28.3
ISD 0.05 o | | ig'g**
cvZ 33.0
gari?ty: ' s 1(70) ' Weeds:Echinochloa colonum 25.6%
Pgwi. . 23 June 19’{32 Tribulus terrestris  1k.5%

o Slze; sprayed 16 m ‘ B Amnranthus sngustifolius 1h,3%

. harvested lEg? 7 Zeleya pentandra 7.04
Soil type: Medium alluviel vertisol Cyperus spp. 3.9%

: Eragrostia tenella T.7%
Gynandropsis gynandra 3.3%
Other Grasses 15.32

Other Brozad-lesved
weeds 0.9%
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TABLE &, Cotton Herbicide Screening Trial 1975
Weed Control and Crop Damage Assessment

L _ : . Crop Damage Weed Control
Rate . Time of Plant Stard EWRC

Herbicide Kg. a.i. Application Height Cognt_ Score EWRC Score
: - per ha cms il 23 23 5T
Nitralin 1.0 7 P,P. Incorp.  35.0 11.9 1.0 6.9 8.7 .
Nitralin 1.5 {2.7.15) ©36.5 0 11.7 1.3 5.4 8.3
Dinitramine 0.6 " _ 35.2 13.5 1.3 5.9 7.7
Dinitremine 1.0 . 32,6 13.9 2.3 4.1 6.0
AC 92553 1.0 " 30.9 13.7 1.3 5.3 6,2
AC 92553 1.5 " . 32.2 12,2 1.0 5.0 6,2
Prometryne 1.0 Pre-Emergence 34,6 1k,3 2.0 5.3 6,5

Prometryne 1.k (k.7.75) 32.0  12.6 3.0 L6 6,3
Diuron 1.0 " 31.8 12.6 2.7 4,1 5,3
Diuron 1. " 31.7 13.9 3.7 3.0 5,5
Fluomotaron 1.2 " 33.1  15.7 3.7 6.1 6.7
Fluometuren 1.5 " 28.2 12.0 L,3. 3.7 6,0
Gs 16068 1.5 " 33.6 1k.6 1.3 6.1 T.2
Gs 16068 2.1 " 31.1 11.9 3.0 4.6 5,8
Napropamide 1.1 " 36.4 12.1 1.k 6.1 8.2
Napropamide 2.1 " 31.1 12.6 3.0 - 4.0 5,5
A hoo2 0.5 ” - 31.3 12.4 1.k 5.9 6.7
A Loo2 1.1 " 29.5 11.6 3.7 4.1 6.5
Cyperquat 1.9 Post~Emerg 34,7 1k,2 1.0 9 8.5
Cyperquat 3.7 (30.7.75) 30.8 1k.6 1.0 9 8,1
Handweeded - - 38.6 13.3 1.0- 9. 1.0

SE } BRI -1

Lsp 0.05° - - L2 2.k

cv3 2.1 17.9

“Variety: AMS 1(Tk)
Sowm: 3rd July, 1975

Plot size: 16 o= .
' So0il type: Medium vertisocl clay,
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TABLE 5. Mode of Application in Cotten - 1974 : - T -

Weed Control Scores

ﬁefbibide:gnd:Né,.fl; ... Crop Damage Cyperus sp. Echinochlom
of days before . Rate. Score General (rotundus?) ‘colonun
plenting - Kg a.ifha 25 days b2 25 - 42 25 Qs ' 25 days
N ;gyp;igd o . days days days .days '
Trifluralin 31 (a) 0,94 1.0 1.0 L3 1.3 9.0 90 1.5
17 {e) 095 1.0 1.0 57 7.7 9.0 9.0 .1.0 .
2(a) 09 . L0 1.0 7.0 T.3 9.0 9.0 © i.g
1(b) "1.0 1.0 1.0 5.7 7.7 9.0 9.0 1.0
EPTC © . 31(a)."3.7 ' 7.0 7.3 53 9.0 3.3 5.5 k.5
17 (a) 3.9 53 7.0 5.0 9.0 3.3 5.0 3.3
2 (a) 3.8 6.3 7.3 5.7 9.0 3.3 6.5 h.5
1 (b)) L. 2.3 k0 8.0 9.0 6.7 L.5 5.3
EPTC #, Antidote _
31 (a) 3.8 6.7 7.3 5.0 9.0 3.0 4.0 L5
17 (a) 3.9 - 6.3 7.3 5.0 8.3 2.3 6.3 2.7
2 (a) 3.9 1.0 %.0 5.0 8.7 2.3 k.71 5.5
1(v) ka1 2.0 k3 7.3 9.0 7.3 7.0 ko
Sown:'é9 June, 1973 Plot sizes: 6k p? Variety: AMS 1{70}
Spray volumes 31 days 585 1/ha. Soil type: Medium vertisol
17 " ko ™
2 " . hpp ™
1l day 625 "

a) Application onto flet cultivated land. Incerporation by'disc harrow.
b} Application onto ridged lend. Incorporation by ididston cultivator.
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TABLE 6. . Time and Method of Applicaticn of Triflurglln

- Harvested 12 m@

S o Cucumis
Application . Corchorus Annual Annual .
time-days  General olitorius Grasses B-Leaf spp.* ﬁEE%%lQE

" before Control = S 2 Im? Wo./m e
" planting” ' S % Cover S No./m® ~ 8 No./m® 8§ No./m* No./
: : 3 0

3 313 9 22 10 o2

. . 1

60 2 9 - 19 10 136

0 0
10 2 2 - 11 oo 118 © ’
' _ L 7. 6
Control 6 32 6 6 - 3 9 1k
Sown 30.5.74 to 2.6.7h
Soil type Heavy vertisol clay
Rate opplied 1.0 - 1.3 kg a.i./ha _
s = Score on EWRC 1-9 system on 15th June
No/m2 = Number of weeds per square metre on 2nd July
#¥leeds removed before sufficiently meture fq; identification
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TABLE 7. Time and Rates of Application Trial
Crop Damage Weed Control
Herbicide Rate Stand Count Plant Ht. EWRC Scores General
Treatment Kg/a.i No./m cms , Control Scores
“/he of row Days From Planting Yield
' 38 52 35 - 89 35 89 g/ha
Pre-Irrigation e L :
~ Prometryne 0.75 9.3 65.0 1.6 1.0 6.6 8.8 14,3
" 1.1 15.4 72.5 2.0 1.0 5.3 7.0 20.6
" 2.3 10.5 66.5 2.8 1.0 k.2 6.8 21.7
Fluometuron 1.1 12.7 €0.0 2.2 1.0 7.0 9.0 11.7

" 1.6 13.8 68.5 3.2 1.0 6.5 8.0 17.k

" 3.0 13.2 57.5 5.2 1.0 k.6 6.5 _17.2
Post~Irrigation
Prometryne 0.8 13.1 73.0 1.2 1.0 L.3 6.8 22,2

" 1.2 11.6 70.0 1.6 1.0 3.0 6.2 .21.8
" 2.5 12.5 6L4.0 3.3 1.0 . 2.2 3.7 25.8
Fluometuron 1.2  10.7 TL.0 1.2 1.0 3.8 6.2 21.6
" 1.6 12.4 70.5 2.5 1.2 k.5 5.8 241
" 3.3 12,2 64.0 4.8 1.3 1.8 3.7  30.6
SE $1.97%  ah sex £y, 6%
LSD 0.05 S 9.0 9.1
CV% 26,5 11.7 38.1
Variety: AMS 1(70) Weed Population %
Soil Type: Light alluvial Echinochloa eolonum 10%
Sown: 30 June, 1973 Eragrostis tenella 2%
Date Sprayed - pre-Irrig. 30 June Amaranthus angustifolius 247
1973 . .
- post-Irrig. b July Gynandropsis gynandra 2%
1973 Other grasses 31%
Plot size - Spreyed 16 m? {(mainly Sorghum sudanensis)



TARBLE 8. Herbicide Assessment Trial 1974

i

Weeding times and costs Total to

Cash
L0 deys 55 days hervest
mmwmwmw Herbi~ Days Time Cost Time Cost Time QOmw . MMMWMW»&
| e e Control cide " to Man- :mwbnw. "man- (incl |, man- Apuod.v ield mp a
Herbicide %m Damege Score Cost first days herb, ) days wmud.u.@m% herb. o e ine
ei/he mmmwm mmno 39 $/ha weeding /ha $/ha /ha  $/ha /ha  $/hs q oo
112.0:
itralin 1) 1.1 1.0 5.5 4,0 38.70 31 36.9 103.30 fo.m 125.50 mo.r 1kk,40o 31,8 + § Hm >
zWRHm ws ‘ p.m 1.0 3.5 525 52.60 3k 27.8 101.30 39.7 122.15 39.T7 122.10 29.8 - § m . X
szwMprH. H.o 1.0 3.5 T7.75 43.20 L0 25.0 B86.90 25.0 86.90 32.9 100.90 32.2 + Hwym.wa
if in . . . . . | ' |
eww sump. 1.6 1.0 3.5 5.75 6L.4O 37 24,5 107.30 24,5 107.30 k2.8 139.60 | 30.0 o
. wnmuw.m 1.0 .75 4.0 3k.00 3 33.0  91.75 38.0 100.45 59.0 137.20." 30.8 + 3§ mm.o
.ﬂ a . » - - l
muoamdqum. 1.8 3.0 3.75 L.75 52.00 37 24.3 94,50 31.2 106.65 37.9 118.30 . 31.% + $ ; Mo
e H.Mm 2.5 5.25 5.0 38.90 -3k 37.9 105.20 51.5 129.08 73.3 167.30 32.9 + $189.00
e H.q 2.5 4.75 5.25 52.50 3k 32.0 108.46 32.0 108.L6 L9.6 140.00 35.3 + $357
t . . .75 5. ‘ _ ’
mpﬁwam Maou 2 1.0 2.75 k.o - 21 28,0 49,10 s52.1 91.20 52.1 91.20 30.2
Handwee X . o « )
- 1.0 1.5 h,25 - 21 31.7 55.50 £€0.6 106.10 87.6 153.30 30.2
Handweed x 3 . . . 3L : .
. - +4.3
SE
V% ‘ _
5 13 wswm 197L 1) Preplant incorporation 12 June 1974
0§ " : ’ ' o .
Variety: Albar 635 - 2) Pre-emergence . 1k June 197h
Soil ﬂ%wm. medium alluvial silt Handweeding x 1 At 21 days
_ a
Plot size sprayed 48 m° x 2 At 55 me
_ 2 x3 At 81 °

harvest 32 n
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TABLE 9, Herbicide Assessment Trial 1975

i i, Weeding Times and  Costs
Genersal 51 days 55 days Total to harvest
Rate Crop Weed Days to. Time Cost Time Cost Time Cost
Herbicide  kg/a.i Damage Control - Tirst man- (inel, man- (incl. man- (inecl. Yield
/hs Score Score  weeding days herb.) day  herb.) days Therb.) kg/ha
23 23 /ha _ $/ha /he  $/he /ha _ $/ha
Nitrelin 1) 1.0 1.0 6.6 32 49.8 120,70 84,3 181.10 . 8k4.3 181,10 2538
Nitralin 1.4 1.0 .5.2 33.8  56.6 148.50 71.3 174,30 75.6 181.80 2h72
Trifluralin 1.0 1.6 4.8 37.h  50.0 128.80 62.7 151,00 80.9 182.00° 2531
Trifluralin 1.5 1.k 4.8 35.6  €0.7 168.10 176.6 195.95  97.3 232,20 2528
Premetryne MVHJH 1.0 .5.6 35.6  60.9 137.20 77.3 165.90 98,4 202.80 2100
Prometryne 1.6 1.4 6.4 35.6 59,3 148.80 86.1. 195.70  '95.0 211.25 aklkl
Fluometuren 1.2 3.0 6.8 33.8 k6.0 118.90 €9.2 159.50 88.6 193.45 2LL7
Fluometuren 1.5 3.0 7.4 33.8  54.6 1L3.25 76.1 180.80 88.4 202.%0 2306
Handweed  x 1 1.0 9.0 2L 53.6  9k.15 53.8. 94,15 3.8 9k.15 1553
Handweed x 2 1.0 9.0 24 k7.2 82.60 77.8 136.15 T7.8 136.15 2497
Handweed x 3 1,0 - 9.0 24 64.2 112,35 93.3 163.30 111.9 195.80 2503
No Weeding - 9.0 453
Sown: 10 June 1975 . T a Weed population %
Variety: AMS 1(7L) 1) Preplant incorporation 9 June 1975 Cyperus rotundus -
Soil type medium - light alluvial silt 2} Pre-emergence 11 June 197> %wdmumHOﬁmwm mwumwmwm
Plot S8ize -~ sprayed 58 m2 Handweeding x 1 At 24 days mwwd:wcmpdmwwmmwupm
- harvest ‘32 m2 X 2 At 55 " chinochloa eolonuy
Zaleys pentandra,
x 3 At 116 " Corehorus olitorius

Amaranthus angustifolius




- 189 -

The time elapsing before supplementary weeding was needed.was
constant over all treatments for both seasons. The second handweed}ng was
elso needed at the same time. However the manhours ?f labour requlred was
f&r higher in 1975 which reflected a greater pop?latlon cf res%stant weeds,
notebly Cyperus and Gynandreopsis and it was possible that weeding could
have been beneficial g few days earlier. .

The most importent datz is that for 55 days after which per%od
cotton gives little response to additional handweeding in terms of yield -
(although costs of harvesting and grade of seed cotton may be affected)

Table 10 gives the means of this data over the two years.
TABLE 10. - Weeding COStg up to 55 days 1974 and 1975
. . Rate $ pér ha.
Herbicide Kg. a.i. Mcndays - {including
per ha Per ha, herbicide)
Nitralin ‘ 1.0 6.4 153.30
Nitraiin ‘ 1.5 55.5 1k8.20
Trifluralin 1.0 43.8 118.90
Triflurelin - 5 1.5 50.5 115.60
Prometryne 1.2 57.6 133.17
Prometryne 1.7 58.6 151,17
Fluometuron 1.2 60.3 1Lk .30
Fluometurcon - 1.6 54.0 14k .60
andweed . Cx 1 53.8 94,15
s T * B b
L (70.9) (124,20)
Figures in brackets give mean of times and costs for two weedings done

by 55 days for the x 2 and x 3 handweeding treatments.
* = Data for 1975 only availsble.

In terms of both extension of time until weeding and reduction
of supplementary weeding the best performence over two years wos from
trifluralin, with the lower rate appearing superlor.to the higher rate,
thought due to differential distribution of the resistant weeds. The
lower rate was elso the only treatment to approach the cogt of two hand-
weedings and below the mean for all plots being weeded tvlce only.
Nitralin was disappointing over both years but the_unav01dable delaq
in incorporation due to it being sprayed a short time before the triflur-
alin night have been deleterious. :
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In 1974 the high levels of both fluometuron snd prometryne also

substantially reduced the amount cf supplementary handveeding but-in 1975
results were poorer and there was no benefit, . This is only partially
explained in terms of resistant weeds but certainly the high population

of Cyperus meant that the second supplementary weedings took longer than
the previous year,

.No'ﬁre-irrigation was given to these trials due partly to the

practical problem of ‘irrigetion before spraying and mechanical incorpor~
ation of the aniline herbicides ond partly because pre~irrigation is seldom
practised by farmers. In the bulk fields performance has generally been
superior and the practise of pre-irrigation appears to be beneficial

since it reduces the smount of water applied at planting and thus the..
leaching of the chemicals. - ' ‘

Yield differences were not signifipant in 1974 indicating that. .

supplenentary weeding had been satisfactory. The planned single weeding
treatment was unfortunately weeded twice 80 that no comparison of yields
from weeding once only with two weeding or with herbicides was possible -
which could have been valuable for assessing the economic benefits. The
yield from the higher level of fluometuron was greater than would be

expected from its level of weed conmtrol but yields from bulk fields trested
with fluometurcn have also been consistently goed.

Use in bulk hroduction fields

Detailed costings are made on =211 bulk production fields at

Melka Werer and data relevant to weed control operations have been extracted
andare given in Table 11 for some of the fields for 1974 and 1975. Table.

in comparison with conventienal weed control methods st three sowing dates

| in 1973 and 1975. This is carried out as a field scale trial every year,
These tables illustrate a number of points. : ' o o

1. 'The use of well—dhqsen herbicide substantially reduces the
amount of handweeding, and while the overali cost of weed control

per hectare is higher the increase is not high in relation to
the crop return.

2. Where résistant weeds are dominant (as was the case in June éown-_-
blocks, Table 12, where infestqtions of Cyperus rotundus was very -
severe) no benefit will acerue from use of a herbicide._

3. The weed problem is less serious on the heavy soils then the -
light onern. However the light soil fields have been cultivated
several years longer than the heavy soills and introduced weed -
species such as Launea cornuta, Gynandropsis,gynandra, Portulaca
oleraceus have not yet colonised them to such an extent.
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4, Weed control costs are consiétéh%ly-high in‘latér planted

cotton coinciding with the July reing. Not only is a vigorcus
flush of weeds germinating and competing with:the crop but use
of machinery is often impossible and handweeding is less effect~
ive. Use of_herbicides ik mbgt valusble at this time.

May planting on very weedy fields can mean high weeding costs
Two flushes of weeds can occur, the first induced by irrigation,
the second by the July rain, Table 12 shows the benefit from
herbicides which saves twO handweedings . at $80-90 per ha with
yields unaffected. Conversely on relatively eléan fields use

of a herbicide with May planting gave no.benefit (Teble 12).

On alluvial scil fields cotton treated with fluometuron has
consistently given higher yields thaen from.untreéated fields.
(Table 11 fields Al and A3. . Also in 1973 trested fields gave
%3.9 and 37.5 g/ha. untreated gave 29.8 q/ha ref. (Prog. Rep.
1973 - 1974 P 21k)} = SO g

Although not apparent from these tables flucrieturon has also

consistently caused syptoms of crop damage as leaf chlorosis, and

patchily distributed stand reduction.

In 1974 in field A3 (Table 11) the

stand reduction was serious on 0.5% of the total ‘area. This results in

increased cost of gaipping up.

Reccmmendations - S R

to be done, particularly on the relationship b
floras and their competition. ' . :

These must be considered preliminary as much_futther work needs
etween sowing dates, weed

The approach should be based on e concept of integrated control

involving cultural, mechanical, manual end chemical measures.

1.

Residues from the previous cotton {or other) crop should be
destroyed as soon as possible after harvestmng and the land
ploughed deeply with a mouldboard plough .to promote dessication
of Cyperus bulbils and tubers for as long a period as possible.
Where serious infestions of Cyperus are known to occur the land
should also be chisel ploughed to 30-40 cm depth. Soil

surfaces should be left rough znd cloddy to .reduce wind erosion.
Farly ploughing will also prevent the establishment of perennial

grasses e.g. Cynodcn- dactylon.

2.

3

3

Ts
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Weeds regenerating in the ary season or after the 1ight Parehn/
Agril.ralns should be destroyed. The main weed apweéring at thas
t}me 1s often_Lagnea cornuta, populations of whicii tend to increésu
with @isc harrowing, Slashing before seeding is & better i
practise, Treatment with glyphosate at 2.0 ¥z 2.i/hs rereated
after 45 days should give good control. Hormone weed killers

Such as 2.U-D or MCPA must NOT te used sinceé soil residues will
damage cotton planted afterwards. :

Pre-irrigation, carried out mainly to tuild up water reservag
can also assist in weed control. Tt should e mode 2-3 Q;e;;’
in adYance.of sowing and cultivetion to destrdy‘germinatina“weeﬂ
seedlings done‘just prior to sowing: It is essentinl to de:tro )
all weeds gepminating from pre~irrigation since otherwise i%mﬁy
become.established_ahead of the crop and zre nere se“iouglgb’f
competitive, The method of pre-irrigation will depe;d o; soil
tqpe. On light alluvial eilts the field wmust be ponded ‘sin"e
rldgeg‘cgnnot be made. Weed seedlings arc then d;stroycd du;in”
the rléglng operation, or by disc harrowing-when weed prowth is&
exeessive, On other soils the pre-irrigation iz down ghe

fyrrow and cultivation mede with a rolling cultivetor set to
give meximum penetretion and a fine seed bed,

Early sowing, as well es giving intrinsicelly higher yields, is
advantageous fgr weed control. Cotton estatlished well ahe;d‘u
3f thﬁ July rains 1s better able to withstand competition from
late” weeds germinating with them cad control of the "early”
weeds 1s not interrupted by rain-induced problers.

Inte?-ro? cultivations with a rolling cultivator, or. decerer
cultl?atlon with & furrower, should be timed to centrol ;ced
seedlings between two and five weeks from sowing, =makins ope or
more cultivatfons as necessary. If = pre—emerRQQCe be;giciémb
has been used the cultivation should not be deer.-

Hand weeding should be done early ond thé crop kept weed fFreo
for at least six weeks until crop canapy closure tetween ;%P“
rovs, F?rther weeding after eight weoeks is unlikely to F“é;+7v
affect yields since a well develconed crep will effectivei; o
SUppress further weed growth. However early May sown cot%on
mey bepefit from an extra weeding in mid-July. -

The wvalue of hgrbicides where labour is cheap is in ensurins
?hat the crop is grown without wecd competition during the -
important first weeks of growth, ecni in reducing weed populotions

“to a level managesble with the time and efficisncy of labour

avallable, Use of herbicides is likely o bte of wmaxinum velue
in Middle Awash conditions in May or July vlsnted cotbon. )
Yields f?og late sown cotton are alrcady i}ruversibly diminiched
and herbicides should not then bhe used. Chericsals currenti;u‘hh
recommended, with certain reservatiocns, are:- o




Trifluralin .

Trade names TREFLAN, TRIFLUREX. Supplied as a 48% emulsifiable
Application is pre-planting with immediate incorporation

concentrate.

onto weed free soil.

It may be safely used up -to six weeks before sowing.

Rates of spplécation are 1,0 - 1.25 kg a.i/ha (2.1 - 2.6 litre product).
There is little hazard from overdosing to 2.0 kg a.i. Trifluralin is

recorménded where annual grasses are the prineciple weed

broad-leaves are also controlled (Table 1.)

Nitralin

s but certain

Trade name PLANAVIN., Supplied as a T75% wettable powder. Applic;‘
ation as for trifluralin but early (6 weeks) pre-planting application has

not specifically been tested.

Rates are 1.0 - 1.25 kg a.i/ha (1.3 -

1.7 kg product) again there is no hazard in overdosing to 2.0 kg a.i.

Nitralin controls a similar spectyum of weeds to trifluralin but appears
more active against scme broad-leaved weeds (Zalexa pentendra, Tribulus
spp. Amaranthus spp.)

* Fluometiron

Jiiqui@.

Trade Name COTORAN. Supplied as an 80% wettable powder and 50%
Application pre-emergence after planting, with irrigation as

soon as possible and certainly within 3 days. Post-irrigation applicetion
is preferable where this is. practical but application must be before crop

or weed emergence.

sible.

Where tractor sprayers are used this is seldom pos-
Rates of applicatiorare 1.2 - 1.k kg a,i./ha" (1.5 - 1.75'kg of

807 product) et these rates a varying degree of chdorosis will occur in '
the first leaves with possible stand reduction unevenly distridbuted in the field.
At rates above 1.k kg a.i, damage becomes increasingly severe and care is
essential to prevent cverdosing. :

Prometryne N

Trade Name GESAGARD. Supplied as an 80% wettable powder and
50% liquid. Applications as for fluometuron,
a.i/ha {1.5 & 2.0 kg 807 product).

Rates from 1.2 - 1.6 kg
At rates over 1.6 kg damage may

result shown as scorch and shrivelling of seedling leaves but the
safety margin is wider under Awash conditions than with flucmeturon.
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TABLE 11. Bulk Fields Weeding Times and Costs Per ha 197k ana 1975
PFPiela i
Cperation D1 — DES B E3a e Al
_ 1.6.75 .15.6.Th 9.6.7h 6.6.74
Time Cost Time Cost Time . Cost Time Cost
Spraying 0.86 6.02 - '
Incorporation 1,68 11.76 - - O.§O ?+£0 - _
Cultivation 1.20 8.40 0.49 3.4 0 1 .
: . . 43 O.44 .08 .
Furrowing - - 0.78 5.46 0.70 3.90' ° EQ 1.33
TOTAL 26,18 8.87 13.58 1.33
Eerbicide frifiur 35.90 - - (Fluomet- 43,30 -
) ) alin) uron) . i
haﬁdweedlng\xl 19.2 49,1 - 50.9 - 91.07
) - 'x2 29,9 114.0 63.3 o 119.60 -
" X3 111.9 21.0 86.7 212k -
toTaL x 16£- . 56.2 - 41.89° 68,45
0 0.30 2ko.3 6£0.08 200.9 50.22 273.80 69.78
?OTAL COST oo 102.38 68.97 107,10 32.8  2296.00
Yield /ha 28,8 2016,00 32.1  2247.00 39.9 2793.00 N.A N.A
Field and Sowing Date
15D; 7 ok D2 Tl cz2
15.5. 2k.5.75 30.4.75 26,
Time Time Cost Time Cost Time 5."-rscosi:
Spraying 1.08 7.56 1.08 | '
gncorporation 1.08 7.56 1.087 ;'gg 1:12 [ 0. .10
ultivation 0.27 1.89 0.37 2'59 0 . - -
Furrowing - - - - O:$$ gfié. - -
TOTAL 17.01 17.71 19.53 5.18
Herbicide (Triglur- 37.40 (Triflur 38.00 (Prometr- 21.65 (Fluomet- 29.70
; ' alin} alin) yne) uron)’ .
aﬁdweedlng x1 30.8 12.3 83.1 17.8
" x2 32,3 55.2 132.6 77:0
; ig 43.8 57.9 87.2 127.2
- _ C - 29.1 60.2 S
TOTAL 106.9 26770 125.4 31.35 - 332.0 83.00 28272 70.55
TOTAL CosT N.A. N.A., N.A. 30.6 N.A, N.A N.A
Soil Type - A.T. A 3.C1.C2 Alluvial silt - light ana powdery.
. D1, D2 Vertisol clays - heavy and cracking.
Rainfall May June July August
197k HY 53.8 151.1 28.8
1975 29.6 57.0 186.0 169.0



TABLE 12. Costs/ha of Weed Control Economics Trial quu.

o May M Q‘s n e July
Operation Nitralin Control Nitralin Control Nitralin Control
Time Cost Time Cost Time Cost Time Cost Time Cost . Time Cost
Spraying , 0.2. 0.3 0.5
Cultivation 1.1 1.0 2.2 2.3 1.7 1.4
Furrowing 0.7 1.5 0.7 0.6 - -
TOTAL 2.0 14.00 2.5 17.50 3.2 22,50 2.9 20.30 2.2 15,40 1.k 9.80
Weeding®* 101.9  25.50 97.2 24.30 128.7 32,18 139.8 34,95 235.3 58.82 . 313.5 78.38
Herbieide (Nitralin) 1.25 kg 27.10 - 1.5 kg 32,50° - 1.5 kg 1.5 kg 32,50 - ~
,  TOTAL 66 .60 Lo.8o .. 8r.88 .25 106.72 88,16
Herbicide rates kg product/ha
* Work was allocated ‘on a contract basis but costed on a , Tractors hrs $7.00/hr . " Rainfall May 23,5 mm
daily basis, the exact time to complete contracts not ’ Man hcurs $0.25/nr June 13.7 mm
being recorded. This was biased against the herbicide Blocksize 2 hectares July 139.4 mm
treatment . Soil type Vertisol Clay - Aug. 149.0 mm

heavy and cracking

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
_ Yield g/ha 36.0 36.4 24 .y - 27.8 26.6 27.1
|
|
|
|
|
|
|
|
|
|
|
|

$

131.54 32.63

80.75
109.87

28.6
95.97

75.36

Control
19.2

Time
Control

k.16 29.12
Time

55.85 13.96
109.75 L8,0
31.52 L47.88
2.77 19.39

43,62 10.90
93.36 23.34

2.7

110.73 27.68
3

9.38

e~y

37.06
101.78

27.8

$
1.82
003?
0.%0
0.92
4,01 28,07
1.46 36.65
3.0k 21,28
1.27kg 31.90
25%.09 63.52
92.47
1hk5.65
21.7

Flucmeturon

37.52
115.80 28.95

Fluometuron

Time
Time

8.62
43.58
95.05

$_

34.96

3
28.07
23.40
21.28
67.21
h1.21
150.20

196

29.6
20.3

0.91kg  206.50

1.8z
268,83

G.45
0.82
0.92
L.o1
1.0ke

139.84

Prometryne

3.04

34.50
Time

Prometryne

Time -
16L .85

Operation
Operation

TOTAL

Herbicide
TOTAL

TOTAL COSTS

TABLE:lB; Costs/ha of Weea Control Econemics Trial 1975

Pre-plant cultivation

Spraying
Cultuvation
Furroving
Yields kg
Yields (kg)




TABLE 13, (Contirued)

, J U L ¥ -
i Prometryne Fluometuron .Contro

Operation Time $ Time $ Time $
Pre-plent cultivation . . =-(a) - =(a) ‘ -(a)
Spraying - 0.37 0.45 _ -
Cultivation S 0.45(v) 0.37(b) -

Furrowing B - - -

TOTAL 0.82 5.7k 0.82  5.7% 0.0 -
Herbicide . 0.9kg  19.35  1.lkg 27.61 - -
Weeding x 1 - 121.63 30.k0  88.89  22.22 14h.65 36.16
Weeding x 2 . 10L.71  25.43 T1.63 17.91  200.00 50.00
WEeding‘x.3 ' 185.60 he. s .77.32  19.33 . 245,17 61.39
Weeding x 4 - : - - - o - -~

?%TA? : ' 102.28 ; 59.b6 %t%.

TOTAL COSTS T 127.37 92.81 .
Yields Kg ' . 13.3 - 1§;§ . 10.5_"=
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Discussion '

Technically the application of the recommended measures should
present no problems on large-scale,state-owned farms using machinery.
The extent to which herbicides are integrated with the more conventional

measures should primarily depend on the availability and efficiency of
labour. . . .

_ On smallholdings owned and worked by individual families it
will not be so easy to implement them. Build up of Cyperus rotundus,
other sedges and perennial gresses must be expected in the absence
of deep ploughing, in addition to the problen of Launes cornuta, none of
these being susceptible to control regimes based on hand-weeding. A

partial solution may however be in the oxdrewn mouldboard plough now
being tested.

The problem of timely weeding has elready been stated, Herb -
cides appear to be the answer, One of the mejor problems in use of
herbicides by smallholders has been the difficulty of precise application.
Elsewhere the use of granuler formulations has been proposed but the
recent development of very low volume application of concentrated liquid
herbicides through an edaption of the Micron ULVA seems to offer a better .
solution. It has not yet been possible to sufficiently test the machine
in cotton tut it appears to solve problems of damage due to excessive
dosage, of distribution of the chemical and of water shortage. Total
volume of application is only 10 litres/ha. Tt also permits post-
irrigstion application which, as already mentioned, should increase
effective weed control while reducing crop damsge.,

The system that can perhaps best be termed "Co-operative share-
farming" in which the participants (shareowners) are allocated a
particular area of cotton which they are supposed to irrigate, thin,
weed and harvest, but which is otherwise handled on a commercial farm
basis has several advantages from the point of view of weed control.
It permits the economic use of machinery for lend preparaticn end thus
the control of perennial weeds and, in theory, should allow the share-
owner time to weed satisfactorally, since other time consuming operations,

such as land preperation, Planting and insecticide spraying are done for
hinm,
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ANNEX I

Outline of the 1-9 Scoring System of dssessing Trials

A scheme for estimeting damage to'Crop énd Weeds, and the 
Effectiveness of Herbicides, modified from the scheme for Pesticide -

Trial Assessments develcped

by the European Weed Research Couneil,

Herbicidal Appgox1mate Damage by ?pgrszlmite D;E;e:tofizied
Score Effectiveness L Herbicide T vover by esLa
{on weeds) Kill of to Cro Remaining - After
Weeds P Weeds Treatment
1 Excellent 100 None:Control 0 N%ne
2 Excellent . 99 Very Slight 1 Trace
3 Good 98 Slight 2 Very Slight
4 Satisfactory 95 Slight - 5 Slight
_ Moderate
5 Just Adequate 90 Moderete 10 Moderate
6 Inadequate 75 Severe 25 Severe
T Poor 50 Very Severe 50 Very Severe
Extreuely Extremely
Very Poor 25 Severe & severe
-Useless * . 100 Complete
9 = Control 0 Killed = Control Cover

*Score of 9 is allocated to the Control.

The degrees of Effectiveness an
defined more precisely accordin
trial, the crop end number

date of assessment.

N.B.

of days since applic
Score 4 is taken as

Category 0 = No observation to record,

d Weed Infestation will have to be
£ to the requirements of any particular
ation or planting to
"Satisfactory to & farmer".
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DISCUSSION B ' o o IR

The Chairman’ thanked Mr. Moore for his brief and‘COmpfehensive'
presentation. - R T : Coo e '

The question was raised from the flcor sbout the use of imple-
ments especially for small farmer. Mr. Moore replied that this was .
extremely important not only in the Middle Awash where the figure that
had been quoted, L4 men-days, was the amount of time needed for hand -
weeding on large scale fields and the fields had already received one or’
two cultivations. If an ox drawn harrow or inter row cultivator could be
developed, this would be & great adventage. He felt thaet in Ethiobpia the -
use of- small tools by both completely unsophisticated low lenders and -
also thé highlanders requifed a-lot of further investigation. For - -
example, at Holettd in trials on the optimum time of weeding and suppl— '~
ementary weeding thé labour had said they could not weed until efter 45-
deys from planting because of the condition of the soil. Prior to'that
date the weeds are also to small to be pulled by hand. Mr. Moore felt

that late weeding was not & deliberate practice of Ethiopian farmers = -
but they ‘werejust unable to do it earliér because they do not have 7
the correct tools. = S

‘The Speaker was asked what percentafe weeding and different _
veeding regimes contribute towerd increasing yield. He replied that in -
all herbicide trials, they always include a nowweeding contrel. In a
herbicide trial in cotton in 197h, the zerc weeding treatment hed given
2 g/ha of seed cotton compared to the best treatment which had given
between 31 and 35 g/ha. The two hand weeding and three-hand weeding
treatments had given yields of 30.2 g/ha. The first and second hand w
weeding were made a2t the 21st and 25th day after emergence and the
third at 81 deys. Until now in Ethiopia, there has not been & trial
which compared the effect o with-holding weeding until certain stages in
the crop growth versus weeding. However there were results from many
other places in Africe particulerly the Sudan and Zimbabwe. These
trials had indicated that the most important time in the crops' growth
for being free from weed was between 21 and 42 days., Weeding prior to
21 days did not have a very significant effect on yield, if it did this
effect was small and similarly weeding after 55 days had never nade =z
meterial difference to the yield. However, late weeding could have an
effect on the quality of the crop and the problems of harvesting.

A participant guestioned the value of using herbicide particular-

ly if recormendations were to be made to small farmers. He considered
that it was more important to concentrate on cultural methods for weed
control. Mr, Moore replied that this question had been asked in mony
places throughout the tropics. However, weed control had been tackled
in an integrated fashion as was indicated in the title of the paper.
Herbicides were only an sdjunct to the mein approach, Where labour
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is available and cheap then it should be relied upon for weeding., The
cost for weeding at Melka Werer by hand and with herbicide were $60/ha
for hand weeding and when combined with chemicals they rose to about
$120/§a. Even though these costs were high the use of herbicide could
materially reduce the amount of supplenentary weeding required if the
herbicide was correctly selected.

. Another participant wanted Mr. Moore to expand on benefit of
herblc}dg for the farmer. He replied by referring to Ato Mulugeta's
paper in which he had indicated that one way to increase the surplus of
the country was to siphon off from agricultural productfon for industrial
use, In order to have such a surplus one has to make sure that the small
holder can cultivate much more land than he hed done before. One of the
limiting factors in increasing production, Mr. Moore felt, was.weed . .
control.,” This is partly due to the availability of labour and partly
due to la?k of tools and partly to the climatic condition for production.
However, it is apparent that timely weeding of many crops is not carried
out. If herbicides can be shown to be safe snd they can be epplied with a
relatively high degree of accuracy then they do have a place.  He felt
that ?he dignity of human 1life should be locked at-in & long term per-
spective, 'Surely, it was not correct for scmeone to spend at. least 30%
of their life digging fields when for a relatively low cost they can be
freed for be?ter and more useful occupations. For example ' Atrazine
can be used in maize at a cost of around $10/ha. This herbicide could

well replace TO%Z of the hand weeding necessary in maize. -
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INSECTICIDES & LOCUST‘CONTROL
: : by

' R. D. MacCuaig - . o
{FAO/SIDA Locust Project at DLCO-EA Headquarters)

Locust swarms are large; each adult desert locust (Schistccerce
gregaria) weighs around 2 g and a swarm will contain about 50 m locusts/
kme weighing about 100 tons. The largest swarm ever measured covered
some 1000 km? in area and occurred in Ethiopia 17 years ago. This swarm :
crossed the Jijige plain and it was estimated that it destroyed between
50 and 150 thousand tons of cereel. Individually the adults can fly
strongly at a speed of 5-8 km/h for hours on end and whole swerms can
move 100 km/day. : : ‘ : )

However, the individuals in e swarm do not fly in any particuler .
direction - indeed it is best to regard the insects as just flying so as
to keep together and thus they are literally carried by the winds, _
Ultimately the winds carry the swarms to areas where reinfall is likely
to occur. This is important because moist soil is necessary for the
development of the eggs which actually double their weight by ebsorbtion -
of water whilst in the ground. : - . :

' The adult locusts become sexually mature when they are 1 - 3
menths old, and after copulation the females lay two or three egg pods
each containing 50 - 100 eggs. The eggs are laid in the soil and re-
main there generally for 2 - 6 weeks according to the temperature before
hatching. The young stages, the nymphs, or hoppers as they are often.
called, require about & weeks to complete their development when, after
the 5th moult, they become adults. ‘ o

The desert locust can live and breed in an area stretching from
West Africa to India, northwards into South Russia and southwards into
Tanzania. Because the weather has a fairly regular annual cycle, so @o
the locusts' movements.. Across Ethiopia and Somnlia it is the Inter
Trepical Convergence Zone which is of interest with a smeller less well
defined CZ in the summer months around Dire Dawa and Hargeise which tends
to trap the swarms in this area. ILater in September the Inter Tropical
Convergence Zone moves south and the swarms will be carried southwards
into the Ogaden where breeding cccurs. The next generation, still
experiencing the same winds from the north will move into Kenya and
later Tanzania. When the front moves northwards again the swarms reverse
their direction and may lay-eggs in Kenya in February and March.

For the small scale farmer locusts are a particular menace
because they are so completely beyond his cepability to get rid of..
They are also vi:tually beyond the capability of = Nationa;-Government

- _goh -

to control. The best protection for the farmer lies, we believe, in
international cooperation to seek out and destroy this pest whenever and
wherever groups are found. In Africa there are four International Orgen-
izations, the Desert Locust Control Orzenization for Eastern Africa
(DLCO-EA}, the Organization Commune de Lutte Antiacridicnne et de Lutte
Antiaviere (OCLALAV) dealingz with the desert locust in East and West
Africa, the Internstional Africs Migratory Locust Control Organizetion
(OICMA) and the International Red Tocust Control Organizetion for
Central and Southern Africa {IRLCO-CSA). '

DLCO-EA has its Headquarters in Addis Ababa with operational
bases in Khartoum, Asmora, Dire Dawa, Hargeisa, Mogadiscio and Neirobi
vhilst temporary sub-bases can be set up in an emergency as required,
Each base is fully equipped with all the surplie# necessary - vehicles,
spray gear, insecticides and ceamping kit. :

The fairly complete picture we have of locusts' behaviour has
been associated with the use of aireraft., Only zir-craft have a _
mobility which is more than that of the swarms, so enabling them to keep
in day to day contact. ALl the Lecust Control Organizations use air-
craft both for survey and control. A variety of control techniques have
bteen tried but the most effective ones are associated with the use of
ultra-low volume(ULV) spraying with volume median diemeters of 50-150 pm,

For a number of years a 15% oil solution of Y-BHC was the most
used formulation against swarms but others such as aldrain, malathion and
fenitrothion ere also used., Now technical fenitrothion is the insecti-
cide of choice generally. Against nymphs dieldrin is the most used and
effective insecticide but others lave also been used. On & small scale
the individual fermer can protect his crops from the young stages and a
veriety of methods are availeble from spreading bait emongst then,
dusting or even spraying. The ULVA sprayer, of which there are several
hundred in Ethiopie is & promising applicator for ULV formulations.

Locust pleagues are fortunately intermittant but even during .
non-plague periods. the amounts used may be quite large on a world scale,
Thus for the year ending October 197k reports of insecticides used -
during the previous year sent to FAO totalled: '

" BHC dusts, mostly 1-5% - 308,000 kg
Malethion ulv : , 9,000 1
BHC c¢il solution 10-20% 7,900 1
Dieldrin 10-20% 1k2,000 1
Others 6,000 1

This total probably comprises some 40 tons of ective ingredients
of which about T5% were BHC and dieldrin. During a plague period the
emounts of insecticide used are large, e.g. 150,000 1 of concentrates
in a single compaign in Eastern Africas.
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In the 19605 world wide concern started to be felt about the use
of the persistent organochlorine insecticides and measures to restrict
or ban the use of these materials have been taken in many countries.
This concern was elso shared by the countries involved in FAO's locust
work and eventually the FAO/SIDA Locust Project was established to study
the implications of using non-persistent insecticideslin locust control.
The author was appointed to run this project and by mid-1972 the DLCO-EA
had established ;its new Headquarters in Addis Ababa with excellently
equipped laboratories which are still improving Fh@ir potential, A
vigorous culture of locusts is meintained including both the Deser?
Locust and the Migratory Locust. Several laboratory rooms are available
for different activities, a generel laboratory, a radioisctopes room
vhich is mostly used for cholinesterase measurements, a chromatography
room housing the two gas-liquid chromatographs, ete. ‘

- In deciding our progromme of work it was necessary to have a
clear idea of how BHC and dieldrin are used in practice. BHC %s used
because it is effective and cheap. It is not used becsuse of its per-~
sistente. Dieldrin however, is most effectively used sprayed over .
vegetation at the extraordinarily low dosages of 8-20 g/ha._ In this method
of epplication which must be by using a suitablernon—volatlle fo?mula?lon,
dieldrin acts largely asnstomach poison. Tests have shown that dleld{lg L
is fully cumulative within the insect's body over a few days. In addition
when exposed to sunlight dieldrin is converted into a'phot01somer1zat1qn
product, termed phctodieldrin, which is much more toxic to_locusts than
the original product. Studies in African grassla?ds haYe shown that 6
days after large scale spraying the totsl dieldrin r§51dues had fallen
to about 2/3 of the initial level but most of the residues were photo- -
dieldrin., Even 2 months after spraying there was still 25% of the original
quentity of insecticide remaining on the vegetation. ?hi§ method of use
is certainly the cheapest and most effective way of killing the young
stages and is only pessible because of the combination of the per51stepce
and high toxieity to locusts shown by dieldrin. T

Two.main lines of work have been followed: The first be%ng to
determine the toxicity of insecticides to locusts. This is done in a
number of ways: ‘ : - :

1. Eimple experiments in which = known quantity of insgcticidg‘%s
applied directly to the body of the locust. For Fhls a sPeglal
microapplicator is used, able to dispense & fraction of a micro-
liter with reasonable accuracy.

2. Spraying experiments using a specially constructed spray tower.
With this equipment field formuletions can be sprayed so that _
the conditions imitate those obtained in practice as nearly as
possible. In these experiments locusts are anaesthetiseg before
treatment. Vegetation can also be sprayed with this equipment,
Wheat seedlings are mostly used for these tests, the t?eated
seedlings being fed to locust nymphs after varying periods of
time in the sunlight.
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3. In other experiments the insecticide is mixed with bran and fed
to the lccusts es soon as it is prepared and after varying
periods of storage. - '

‘These types of experiments have shown that there are 2 number
of nevw insecticides of high toxieity to lccusts e.g. chlorpyrifos
(Dursban), cyanophos and bendiocarb (Ficem).

The other main line of work undertaken has been on the safety
of pesticides when applied on a large scale. In rmuch of the area where
locust control operations are carried cut, flocks of sheep, goats and
camels belonging to the local pecple wander emongst the vegetation
feeding more or less continuously throughout much of the day. Locust
Swarms may be sprayed in flight or when settled and the actual area to
be sprayed is not known until the pilot arrives over the target, Under
these conditions of application situations inevitably arise where
domestic animals (elthough avoided where seen) are exrosed to insect-
icides by direct contact or by eating sprayed vegetation. The same
criteris generally .apply to the control of nymphs. It is necessary to
establish some methed by which the safety of using insecticides under
these conditions may be evaluated. | ‘

The first series of experiments were carried out in order to
determine the meximun quantities of insecticides likely to be absorbed
by domestic animels through direct contact and by ingesting sprayed
vegetation, A number of sheep were tethered in & suiteble area facing
across wind and sprayed in the same manner as that in which locust
control cperations are carried out. Measurements were made of the
deposits on the sheep, the ground and two levels of vegetation. Fronm these
experiments it was clear that abscrbtion of insecticide by contact
vas of much less importance than ingestion of insecticide. RBecause of
the distribution of insecticide on the vegetation, it appeared likely that
goats which often eat Acacis leaves would te the most exposed to poison- -
ing by ingéstion. These experiments enabled a relation between quantity
of insecticide applied and maximum likely amount ingested to be calculated.

All the insecticides so far tested on domestic animals have been
cholinesterase inhibitors, Cholinesterase is an enzyme which cccurs in
the blood and its inhibition is often the first sign of incipient poison-
ing to oeccur. A method defining relative safety then bécame apparent:
it was that an insecticide was considered safe to use if domestic animals
could feed indefinitely in en ares sprayed with ten times the emount of
that insecticide necessary for killing locusts and suffer no drop in
cholinesterase activity. Both laboratory and field experiments have been
carried out. In the laboratory experiments sheep and goats have been
force-fed known amounts of insecticides and their bleod cholinesterase
levels measured. 1In the field experiments Acacia bushes were sprayed
with an estipated ten times the amount of insecticide they were likely
to receive during control operetions snd goats tethered to the bushes
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50 that they had to feed in the sprayed areas. These tests secenm
generally satisfactory. Fenitrothion has been used and recommended
for a number of years because of its low toxicity to mammals: it
caused no significant drop in cholinesterase activity whereas
furadan, a carbamate extensively used against grasshoppers in the
USA ond Canada, under vigorously controlled application conditions,
caused a large drop in cholinesterase activity.

The work carried out so far has indicated that there are g
mmber of new alternatives to BHC for use sgainst adults. Against
nymphs however, no compound has been found combining anywhere near the
toxiecity and peréistence_pf dieldrin so that any alternative compound
would have to be spplied at least ten times the dosage used for
dieldrin‘and possibly more than once with a -proportionately lerge
increase in costs. ' P

DISCUSSION

The cheirman thenked the speaker for his peper whieh had been
so interestingly illustrated.

The ‘speeker was asked what possibilities existed, if any, for
eradicating lotusts. Mr. MacCuaig replied that locusts oceur over
such vast areas that at present. there is no chance of eradicating these
insects. WHO had hoped that it might be possible to eradicate mosquitoes | |

but this hope had now been ebandoned. =

In reply to & question on the possibilities for other means of -
control other than insecticides, Mr, MacCuaig said that bioclogical
control was an importent factor in natural control. The egrs were
particularly vulnerable which can easily be destroyed by parasites.
In other parts of the world fungal diseasesare an important factor affect-
ing populations, However the problem with biological control was the
enormous’ scale of the problem during a plague and the difficulty of
finding locusts during non-plague periods.

A participant asked if remote sensing techniques had been
used in trying to detect locusts. The speaker replied thet trisls had
been carried out using satelites to detect areas of rainfall in potential
breeding grounds. However the area then has to be checked on the ground
to see if there are any locusts present. New trisls, by FAO, were
being undertaken in the current year, 1975. Another useful device for

detecting swams is radar but political constraints have prevented the
use of raedar on a wide seale.

The final question related to the possible danger of using
dieldrin in crops. Mr. MacCuaig said that the DLCO were aware that
is use was undesirable. However if spraying toock place at about six
weeks or earlier before harvesting, the residues on the edible parts
would generally be very low. Even though, there is some hazard in the
use of dieldrin it was better to spray and give the fermer the chance

of harvesting a crop than leaving it unsprayed with the certainty that
it would be completely destroyed by locusts.
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CROPS AND S5O0ILS

TEE DOOR IS OFPEN FOR GREEN REVOLUTION IN TEFF

by
Tareke Berhe, (Research Agronomist)

i

(Debre-Zeit Agricultural Experiment Station)

Summary’

After almost two decades of unsuccessful attegpts to
crossbreed teff through conventional breeding techniques,
the first successful erosses were nmade towardﬁ.the end of
1974, BSince then over 100 crosses have been made combining 1h_se1e?ted
varieties in single, double, and top crosses, These crosses are being
growvn for selection in subsequent generastions and for making further
multiple crosses.

Tt is an undeniable fact that the standard emasgulation and
pollination techniques used in breeding field crops were the key fae?ors
of the sc called "Green Revelution". Through the use of these techniques,
yields of corn, wheat, rice, sorghum, etc, were raised from less than
one ten to ranges of 9 to 10 metric tons per hgctgr?. ?1th the new
tool in hand and the alresdy existing high variebility in teff, the
prospects for increasing yields of the crop are very high. On the
other hand, the chances for teff to be substituted by_wheat.3 corn,
sorghum or triticale are very low. At least the challenge 1s now much

tougher.

Currently, teff breeding objectives Anclude (1) the creation.
of short’ and stiff-strawed verieties that could.be grown gndgr m?chan%zed
conditions with high fertilization, and high rainfpll or irrigation with
minimum ledging end {2) the crestion of' early and high yielding
verieties that cen be grown (a) in areas with short and limited
rainfall (Tigrai, Eritrea, Herar) and (b) that can fit in e double
cropping pattern, i.e. varieties that can be planted in late June or)
early July to be immedilately followed by Chickpea.or Guaya (Lethyrus).
in September.

This paﬁer will discuss teff breeding proc§dures currently ig
use at the Debre-~Zeit Agricultural Experiment Station.
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Materiasls and Msthods

Seeds of selected varieties are grown in the. greenhouse in -
15 em x 14 em plastic pots. About five plants per pot is considered
as & reasonable population. At the beginning of heading cbservation..
is made for the first signs of mature florets. This can .bg done. . .
either by observing them at 6:00 to 8:00 a.m, at which time mature
florets will be wide open or at other times of the day by observing =
the vhole panicle under a bioscope (25-30 x magnification) to see if the .
basal florets of spikelets have been already pollinated. In teff; "~
maturity on a spikelet basis is acropetal, i.e. besel florets mature
first, whereas, on a panicle basis maturity is basipetal, i.e., spikelets
at the apex of the panicle mature first. Therefore, one can emasculate
only & limited group of florets of a paniecle on a particular day, -Once .-
the position for emasculation is determined, all spikelets whose basel
florets have already been pollinated are removed. Next, all young
spikelets with immature anthers ana stigmes are removed leaving only
those spikelets that are within 5-8 cms. below those whose first florets
have already been pollinated. Most of the basal florets of spikelets
within the 5-8 ems. would open the next rerning and therefore can be
emasculated 16 t6 20 hours earlier. With experience one.can easily
identify between mature and irmature florets by the size and bright
colour of anthers snd fluffiness of the stigmas..

The emasculation process is carried out under s biocscope by -
opening the florets and removing the three anthers with the aid of
superfine tweezers and fine, edge~bent, safety-pins with a handle. . -
Since the first, second or third florets of each spikelet do not mature .
on the same day, only the basal floret is emasellated. The following
morning after emasculation (6:30 ~ 8:30 a.m.) emasculsted florets are -
again bropght under a bioscope. Open florets from o pollinator plant are
detached with tweezérs and brought to the microscope field near the
florets to be pollinated. Pollination is carried out by putting .. one
or more anthers to each floret and applying a slight pressure to the
tweezers in order to burst cpen the anthers. After pellination, the
unemasculated florets of esch spikelet are removed. Barlier removal of
florets causes difficulty in opening the basal florets for either emasculs
ation or pollination. o ‘ S

After maturity seeds are harvested and put in small bottles or
vials. The first generation (F1) seeds sre then first germinated in
petri~dishes in a germinetor and then space trensplanted.either onto
Plastic pots or wooden flats. The second generation (Fo) and subseguent
generations are planted in the field, o : o

Unless one wants to make several crosses in a day, it'is also
possible to make crosses without emasculstion. Anthers do not dehisce .
for ten to fifteen minutes after the florets start to open. It has
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been demonstrated that pollination st this time can yield s mmeh as
60% hybrid seeds.

The following characteristica are being used as markers to
identify hybrids in the ¥ generation (1) white versvs red seed eolor,
(2) compeet versus loose panicle type, and (3) various glume colors
(red, purple, white, grey, variagated),

DISCUSSION

From previous investigations (Melok 196%, Tareke 1969, Tadessa
1974}, the difficulty in teff breeding was attributed to the small sige .
and delicated nature of teff florets which renders them highly sensitive
to mechanical manipulation. However, later investiyations (Tareke 197h)
suggested that plant growth regulators which are produced in the anthers.
may control embryo-sac development and fertilization and recommended. that
pollination be tried by avolding or minimizing emasculation. This recom-
mendation resulted in the 'discovery of the early and short pellination
period of teff which lies approximately between 6:30 to 8:30 a.n.

Now crosses can be made easily by emagsculating 16-20 hours.
earlier and peollinating et 6:30 - 8:30 a.m, This procedure yields
80-90% seed set and 95-100% cross-fertilized geeds. At this point, it
must be noted thet seversl days of practice are necessary before one can
master opening and closing tefr florets under s bioscope. The very
early pollination period of the crop also poses a slight problem to the
teff breeder. However, this may be solved by photoperiod studies that
could make the crop flower at later hours in the day.

‘Studies to-date indicate that red seed-color is dominant over
white seed-color and that loose panicle type is donminant over compact
panicle type.- There is interaction arong glume colors. Studies are in
progress to determine the segregation ratios for the zbove mentioned
characters,

Without prior knovledge of teff's physiology and vield components,
it is hard to determine for what types of plants to breed and select.
However, the author is now trying 4o breed and select for short, stiff-
strawed, and compact head types. It is anticipated that such = type of
plant will lodge less, can made mors efficient use of fertilizer and ir-
rigation water, and can accommodste itself to mechanization. In view of
this the initial crossing block consisted of 1h selected types. They
were selected for one or more of the following charectersties: (1) . :
short height (2) thick culm {3} compact head (k) high yield and (5) white
seed. On these selected types, 2U single and 66 double and top crosses
have already been made. These arc beine qruw. .. -~election end further
multiple crosses, ' :
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There iz no doubt that the possibilitylof making crosses has ]
opened the door to a "Green Revolution in Teff."” Already, an obserggtlon
of Fp and F3 progenies from the first successful crosses of DZ—OlTl X
DZ-01-h4 indicate that desirable recombinants can be.obtalned eg51ly..
There is every sign to believe that the crop can be improved.
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DISCUSSION

The Chairman on behalf of the seminar participants congratulated -
Ato Tareke on his excellent presentation agd for the hard work he had
dene in bringing about this break through in teff breeding.

Ato Tareke was asked what his breeding procedures were for the
Fp and F3 generations. He replied that the'work.was'just start%ng and )
that they were willing to accept any recommendat§ons for selection proce
dures. At the present time they were using straight-forward progeny
selections. - : ‘ _

One partiéipaht suggested that teff ig foung to grow very well
in some of the wetter parts of the country but the ylelds are still 19w.
He suggested that perhaps the Fo generation could be pushgd out_to aress
such as Jimme end Bako where the crop grows well but does not glve mucE
vield., If the Fp's were pushed out into these areas, this could helprT
focus down on the selection pressures needed to meet thg need of these
areas. Atc Tareke replied that this was a good sugeestion. At the
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mopent they were using a green house in order to continue work during

the dry months and to advance the selecticn work. However, if some of
the early crosses could be in such arees this would help in selecting

material and also materinl could be grown in traditional teff groving

areas during the rainy season to further advance selection work.

A perticipant asked if it wes possible to help advance work in
teff not only by naking crosses but to increase the selection work
from the local population because teff has a tremendous diversity in
this country. Ato Tareke replied that they had over five hundred popul-
ations collected by EPID, in 197k; 80 populations had been selected for
desirable characteristic., This number was now down to 23. These 23
selected varieties had been sent out to 20 locations for national yield
trial. In fact, until the conventional breeding programme came up with
some superior characteristics selection work will continue. The
selection work on loeal populetions will also help in identifying
characters which should be used in the breeding prograrme.

Ato Tareke was asked to comment on limitations for his breeding
work. He replied that in 1972 people from the Internaticnal Atomie
Agency, the Agricultural Department, had visited Ethiopie and seen the
problem in teff breeding. The major problen appeared to be lodging and
as there was no successful breeding prograrme they had suggested that
since mutation breeding had helped in many crops in preducing short and
stiff straw varieties mutation breeding should be started for teff.
This work had already been started and they are indications thet it ney
be possible to get short and stiff straved varieties through mutation
breeding. Mutation breeding was also helpful because it could be
combined with conventional breeding. As useful characteristics from
mutations are identified, they can be combined with other characteristics

in the conventional breeding prosramme. Thus the two conplement each
other,

In a follow-up question on the possibilities of this work for
the farmer Ato Tarcke replied that this work Just cannot be done by
one man. Fortunately there is = plent pathologist at Debre Zeit
Experimentel Station who is already working with the programme. There
are also plans to employ a plant physiclogist. Plent physiclogists
outside Ethiopia have alsc been involved and seeds had been sent to the
US for determination of their characteristics. At London University in
UK there are now 2 genetic students studying Erserostis species -
in an endeavor to find which species might be the progenitors for teff.
In fact, Ato Tareke remarked this is the time for Ethiopian students”
to be very much encoursged to become involved in the teff work so that
research on all aspects of teff can be undertaken and recommendations
could then come for forwarding to farmers.
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It was commented that the bigest pro?lem was tﬁe gzzggg;;p;rgf N
food per unit area, Thus did Ato Tareke think that 2 ading pro-
. il11 give you the same kind of results as has been oun
8rammebw:eding progremme: He replied that this was @1f?;cu1_ 'gn
e rt this stage. - However, as a plant breeder h1s.1m.pressmé o
ansy:; : the possibilities and the potential for teff 1s very v rzhé
;%Sh aIr one looked back at the history for other cereal croa:;e
fglé before conventional plant breeding work waes underteken ® ible
Y;e t 10 quintaels/he in the range 5 to 27 quintals. gg 15'2::1§'of |
:oogrOGUce 78 to 80 q/ha of whesat uggir ;zilggzégzé 1 Ifqﬁiis e ol
i ini ts vere possible . . :
malzefandbiiﬂil:§o;:?uthen'he d?d not think that Jt_was 1mposs;?i:étﬁré
for vett " These results had been achieved by changing the arg‘; ctur
iirizzfgérm of the plant so that it was able to :taggn:rggz ::;r Ehan N g |
- ilizer., If this can be _ _
gg :gzigh:ngtptzgtix§§e$:§;1;;:sible that yields could be doubled or

tripled.

Tt wﬁs commented that there were tw9 aspegts ?c émzzzzsggw::od(
upply. The first was improving quantity i.e. y;eig gg e
Pl i quality iie. the nutritional content of the fo ﬁaﬁ el
;ﬁzzszgfé equally important and he egked At?t T&r;k:hzoE:hiopian et
i i ~the nutritional quality o _ iet,
will teff contribute tot : L ey St of dote om the
repiied that they alrea?y had qu : _
22:r§:§§§:l~q§ality of teff. Studies hed been undertaﬁ:gngn 1;;ese
protein ‘content, mineral content"andrca;bo-hy:rzzzrzzious ;ereals
: i the mos
dies had shown .that tef? is one o : s e
:z:tlwe heve. In the breeding programme it will ?ot zieogztglghg .
increase yield per unit area, it will alsc be to 1mprd' o e tional
rotein and mineral yield per unit area. One cannot,d 1¥ify e
guality from yield., Studies will be undertaken ;o %linensure fhat
i i The work wi
ibles in the progenies produced. _wor S et
:;epgi:;itional quality of eeach comb1na§1on is incorporated in

the breeding programme.
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EFFECTS OF FERTILIZATION oy DEVELOPMENT, DRY MATTER
PRODUCTION AND NUTRIENT UPTAKE OF TEFF

By

D. Hesselbach and A. Westphal
{Giessen University)

Introduétion:

Selection at the Experimental Station in Debre Zeit has
improved teff yields in that area. But the results of the Nationel
Yield Trials from other locations has, in many cases, shown a superior
yield performance for the local varieties, because teff is .grown under °.
very varying environmental conditions in Ethiopia and the Debre Zeit
varieties are not adapted to them. - The possibilities to improve teff
yields by selection are limited and conventional breeding methods
(artificial erosses) had until recently failéd with teff. However i
even in a breeding programme, selection will be one of the main. steps -
in developing higher yielding teff verieties. ¥For the necessary selee-
tion and testing work fertilizer tolerance and response has to be one
of the criteria, otherwise teff vields will remain on a very low level
in comparison with other cereals, :

From fertilizer trials it ie known that teff in many cases does
not respond. to fertilizer, or fertilizer response is low, because
loding with high grain losses is favoured by fertilization. Tt is _ :
known that the response to fertilization of the teff varieties growm -at .
present in'Ethiopid . are limited by the rroperties of the teff plent. .
especially the thin-strew. But there:is little basic information about
the reactions of teff to fertilization., Therefore in 1971 and 1972 a
series of ‘fertilizer trials was carried out at Debre Zeit Experimental

Station to study the development, dry matter production and nutrient
uptake of teff at different levels of Tertilizer,

Material and Methbds:
The following 11 fiela experiments wore accomplished:

a). Four Variety-Fertilizer.Trials /NPK: Trials
{1971 ana 1972 on black ana light soil)
3 varieties: DZ-99, DZ~35k4, DZ-196
3 Fertilizer levels: unfertilized
LOkg/ha of W,LW0kg/ha of P20g,40kg/ha of K50
80kg/ha of ¥,80kg/ha of P20s5,80kg/ha of K0
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b) 2N-Fertilizer Trials (1971 and 1972) on black soil
5 levels of N: 0, 20, 40, 60 ang 80 kg/hs
2 varieties: DZ-99 and DZ-19
basic fert. appl.: 40 kg/ha of PpOs5 and 40 kg/ha of K20

113 i - lack soil
¢) 2P-Fertilizer Trials (1971 and 1972} on b il
) 5 levels of P: 0, 20, ko, 606and 80 kg/ha of 2205
2 varieties: DZ-99 gnd DZ-156 - -
basic fert. appl.: LO kg/ha of N and Lo kg/ha of K20

d) 3K-Fertilizer Trials (1971 on black soil, 1972 on black an
light soil) : - .
5 levels of K: 0, 20, ho, 606and 80 kg/ha of K,0 -
. 2 varieties: DZ-99 and DZ-19 _ ) , -
basic fert. appl.: 40 kg/ha of N and 40 kg/ha of PgOs

Fertilizers used: Urea {(L6% N)‘
Triple Superphosphate (467 Po0g
Potassium Sulfate (50% K0} |

" Seed rate: 25 kg/he

In the four variety-fertilizer trisls {NPK - ?rials).ﬁ to 6 cz@tlggs
of 1 m? per plot were made during ?he vegetation period ?oais 1mi‘sis
the dry matter production and nutrient uptake. The chemic 'anaty s
were made at Giessen University and the results of the experiments

evaluated by Hesselbech (1975) in his doptrate-thesis.
Results

In this péper only selected results are shown an@ the main
findings are discussed. :

On the soils of the Experimertal Sta?ion at pebre;Zeit E':Ed'K(
showeﬁ very little effect on teff. The applied nutrients weredeaseg?
not used at all or only a small amcunt_of t@em vas taken up aﬁ -
for additional vegetative mass production with no effect on t etgr
yields. Only N influenced significantly the growth, deve%oP?EF , o
uptake of nutrients and teff yields. ?he reason for the 1n§ 1c1§ Sgs
of P and X are the high amounts of avallgble ? aﬁd thgzig ig.:;: Yy :

ils, The "Freedom From Hunger Campaign” - 3 ir
:irigznziigs of Debre Zeit (1967-1971) also show no K—effegts-gﬁzlfather
highly significant P-effects on the grain ylgld of teff.h gilerimental
effects caused by the regular annual.P-fertll}zatlon at the p'l men
Station are most likely responsible for the h}gh gmou?ts of gg:ltg !
P and the low P~fertilizer effect et Debre Zeit Exgerlmenta% 5 it}g‘;ér
For these reasons the observed fertlllzer eff§cts in the NPK-fe ;1t
trials have to be regarded as effects of N maln%y: Ther?fire results
from the NPK- trials as well as from the N-fertilizer trials sre
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are discussed together to deronstrate the effects of H-fertilization
on tefr, : ' : :

For the three investigated teff varieties the average time from
sowning to heading was found to be 50 days and the time from heading
to maturity was 73 days. This ratio between vegetative and reproductive
period is quite favourable in comparison with other'cerezls. Only in the
case of new high yielding wheat and rice varieties is the grain forma-
tion period found to be longer than the vegetative period. The upper
diagrems of figure 1 show that the time between sowing and heading is
even shortened by increasing doses of nitrogen especially on the black
s0il. On the light s0il this periog anywsy is ' shorter and the effect
of fertilization is therefore lower. On the average the highest npitrogen
dose .of 80 kg/ha shortened the vegetative period by 10 days.

The reproductive period between heeding end maturity was pro-
longed by the epplication of nitrogen by an average of 7 dnys. This
can be seen from the diagrams in the middle of figure 1. The graphs
at the bottom of the figure show the effect of fertilization on the whole
growing period of teff. It can be observed from them that the differences
between fertilizer levels are en average of 3 days only. From these
results it can be swmarized that the length of the growing period of
teff is only shortened s little by H-application, but the ratio between
vegetative and reproductive period is widened from 1/1,4 to 1/1.6 which
should be favourable for the grain formation of tefr,

The next points investigated were the plent length, straw length
and panicle length. It was found that the plants from the plots fertil-
ized with 80 kg/ha of N were an average of S5L% Jonger, at the time of
heading. - But at the end, at maturity, the difference in plant length
was only 207, Figure 2 shows the influence of N-dressing on the stem
and panicle length at maturity. The graph shows that not only the
straw length but also the panicle length was greater if nitrogen was
applied. In case of the variety DZ-99 there was an increase of panicle

.. The average of all N- and NPK- trials showed thet the panicle
length was increased by 129 with 80 kg/ha of N but the stem length was
increased by 23%. That means the ratio between sten length and paniele
length became more unfavourable if nitrogen was applied, The correlation
coefficients for the relations between dose of fertilizer and stem length
and for the relation dose of fertilizer and panicle length were highly
significent. For the varieties DZ-99 and DZ-35. significant correlations
between panicle length and grain yield were also found. This relation
may be important for future breeding work., Lodging of teff was found .

to be an average of 53% in the control plots and was inereased to 933 . -
by the application of 80 kg/ha of N.
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As an example Figure 3 shows the effect of fertilization on the
dry matter production of the variety DZ-196 on black and light soil in
1971. On the black soil only about 30 g/ha of dry matter were
produced while on the light soil 7O g/ha were produced by the unfert-
ilized treatment, The dry matter production was also much faster
on the light soil. But the effect of fertilizer application on the
dry matter production was much higher on the black soil. From the
curves one also can see that the maximum dry matter yield was reached
at an earlier time, by the highly fertilized treatments. The djifferen-
ces in dry matter between the three fertilizer levels were found to
be significant et eny time of cutting (I to V), The quite high
increase of dry matter after heading is caused not only by the grain
formation but to a grest extent by the growth of tillers. Up to
nine tillers/plant were counted in the experiments, At the second
cutting time, TO deys after sowing, teff already showed & high dry -
matter production which, in the case of fertilized treatments, comprised
up to 80% of the total yield at harvest. This can be compared with
the mass production of Mexican wheat varieties which. during the
same period in West-Germany produced up to 92% of the total yield at
harvest time. At the time of harvest the dry matter of teff straw +
grain reached more than 90 q/ha in 1971 and more than 110 g/ha in 1972
on the highly fertilized plots. These high amounts of dry matter pro-
duction are comparable with those of high yielding wheat varieties. ' But
as we see from the graphs in figure 4 the grain yield represents only
a small pprtion of the total dry matter produced. The primitive teff
plant with its very small seeds is only able to transform a smail part
of the dry matter produced into grain yield, On average the grain
yield of the 3 teff varieties was increased from 12.0 to 16.5 q/ha by the
application of 80 kg/ha of N, that Is an increase of cbout 40%. The
straw yields were raised by the highest fertilizer dose from 45 g/ha to
69 a/ha (average) that means more than 50% straw yield increase. The
graph shows, that the fertilizer effect on grein and straw yields was
higher on the black soil. The variety DZ-354 gave the highest yield in-
creases with fertilization.

As a result of the fertilizer application the very wide grain:
straw ratio, 1:3.8, was widened still more to 1:4.2., That means the
straw ylelds were raised to a greater extend than the grain yields.
This is a typical reaction of unbred primitive varieties which has also
been found with other cerezls.

In figure 5 the nutrient uptake of two treatments from the NPK
triel 1972 is shown. The uptake of nutrients wes greatly increased by
the epplication of fertilizers on the black soil. On the light soil
the nutrient uptake was raised to only a small extend. When fertilizer
was applied the highest points in the uptake curves as well as in the
dry matter curve were reached at an earlier time, Already at about
€ weeks after sowing 50 to 80% of the -total nutrient uptake had been
taken up by the teff plants. At that time only about 307 of the
total dry matter had been

q/ha

DM g/ha
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' FIGURE 3. Fertilizer Fffect on Dry Matter Preduction
‘ of Tef, 1971
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FIGUPE 4.

Fertilizer Effect on Yields of Tef:
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preduced. Thet meens the concentration of nutrients in the teff plent
during the first half of the growing period was quite high, in case of
N and K between 2 and 4.5% of dry matter. The removal of nutrients at
hervest time was greatly increased by the fertilizen application. The
average figures from the NPK and N-trials are:

“ " Unfertilized . 80 kg N/ha
, - (kg N/ha 55.6 - 113,
Removal by (" P/ha 15.1 - 20.4
Grain + Straw (" ¥/he . - . £5.6 - 105.4

The nutrient removals, through strav were much higher than those through
grain end this tendency was enhanced further by N fertilization.

‘Unfertilized . BO kg/ha of N
Removel of nutrients ¥ . 62% : (7
by straw in 7 of P - 66% - ‘ - 65% "

total removel . K .88z = 1%

In the unfertilized treatments ebout two thirds of N and P and
nearly 90% of K is found in the teff straw. - In the highly fertilized
treatments even three quarters of the nitrogen are removed by the teff
straw. These figures show again the primitive character of teff, if
this plant is regarded es a cereal crop only. But because teff straw
has high outrient contents, up to 1.4% N or 8.8% crude protein and
because it is normally used for fodder purposes, teff should not-only
be regarded as a cereal but a fodder crop, .too. Among the three teff-
varieties used in the experiments the medium maturing variety DZ-35h
seens to be best suited for intensive cultivation. It has the most
favourable ratio between vegetative and generative growth, an earlier
heading date and & longer reproductive period than the other two
varieties. But this veriety is most succeptible to lodging. This is
probably due to the earlier heading date, to the longer panicles and
the higher grain production. The variety DZ-354 is significantly supey-
ior to the other varieties in grain yield, especially on the higher
levels of fertilization. A selection for short straw from the veriety
DZ~354 would most likely reduce the susceptability to lodging, increase
the utilization of nutrients through grain and therefore additionally
increase the yield. The positive correlation between grain yield
and panicle length found with this variety confirms that plants with
longer panicles should be selected. The variety DZ-354 alsc shows the
highest reponse to fertilization.

Summary:

Summarizing the results, of which only selected tables and graphs
were shown in this paper, the following main findings may be helpful
for future research and breeding work in teff:
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l{ The ratio between vegetative and reproductive period is

. rather favourable for grain production end is still‘improvéd
by'N r.fertllization. . : -

2. The gtem length and the straw yield is more inereased by
N—gpp%lcation than the panicle length and the grain yielad,
Th1§ 1s a typical reaction of primitive cereals with low
grain yield and little fertilizer tolerance, and leads to
higher percentage of lodging. ‘

3. Significant correlations between panicle length and grain
yield were found for the varieties DZ-354 and DZ-99.

Therefore the panicle length may be one of the eriteria in
selection work, : : oo .

b, If teff is fertilized with N nutrient uptake and the
mattgrrprodgction is very fast in the first half of the
growing period, but the teff plant is not able to use the
quite high amounts of nutrients taken up and the dry matter
produced for grain production, Instesd of that a great
number of tilters with little grain yield and high straw
y1e1d§ with high nutrient contents are produced. Only by

‘bree§1ng plants with stronger, shorter straw, with lower numbers

~of tillers and with bvigger grains cen the relation between
straw and.gyazn yield be improved. Otherwise the fertilization
can only raeise grain yields of teff to 2 small extent.

5. The strav of fgrtilized teff contains a rather high percentage
of crude protein and therefore should be used in any case
for fodder purposes during the dry season.
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DISCUSSION

Dr. Westphal explained the background for the relatlo?-
ship between Giegsen University and the IAR. "Some of the Germans wo?klnﬁ
at Bako Experimental Station over the last 10 years came from t?; univez
sity of Tropical Agriculture at Giessen. Dy. glkamper and myse g? ur
ned also to that Institute when we left EtthPla some years ago. ince
we both have to teach and to train stude?ts An tropical agflgulzufe
and the possibilities for research_in this field are very limite 1nt. )
Germany we have to have good relaticnships with national and internation
al research institutes in tropical countries. We try to assist their
research programmes by sending pcgt graduate students for sp?c1al 1n;
vestigations in the research instltut?rtheqselves.gnd by taklgg_pian
end o0il samples to Germany for analysis which cannot be done in t eA
country concerned or which are not -planned to‘be done at ?he tlmi: s
lot of plant samples from-trials which are laid out for yield es 1€a ilons
cen be taken for other types of basic research. For‘example, to s udy
the infuence of environmental conditions on the guality of agrlculturzl_
products. The paper on teff was the resglt of an‘ggregmen? bet?een the
Dean of the College of Agriculture and Giessen University %B-Whlch‘ft e
post graduate student was sent to study the effect ?f fert111zerHup ib ﬁ' N
on various paremetres in teff. The co-~author of th}s paper Mr. Hesse ?F o
was the student sent to work in 1971 and 1972:J It ;s_hoped that the rz__
sults from this basic research will be of assistance in the cross breed-,
ing prograrme for teff. As Mr. Hesselbac? is now worklng 12.80falla, L
it is sppropriate for me to make these main findings avallajle‘ o you ..
here in Ethiopia”. o o

A participant commented that the normel situatinn for black Sgllé_'; )
is that crops respond less to nitrogen than they do to phosphate.l; ;
asked Dr. Westphal if he thought that the armount of Phosphate.appt;e
had been sufficient. Dr. Westphal replied that he d4id not think ‘:' X
phosphate fertilizer level was too low. Soil analysis bhad §hqwn ;h'lg
level of phosphate in soils of Debre Zeit Experlmental_Statlon. .is
may not be true for surrounding areas or other areas with blqck ;o;_s.h_
However, at Debre Zeit phosphate fertilizers are appll?d.regu%ar g ea.c.1
year end thus the amount of phosphate may have been built up in the soil.

An economist from Debre Zeit commented that he had been wo?klng _
on fertilizer trials in teff for the past three years. These trials had
been conducted in several areas around Debre Zeit. Although he_was not
a soils man it has been found consistently that there vas a low response
to phosphate and a high response to nitrogen in ell the solls oftthesg
other areas. They had applied very large-quantltl?s Qf phospheate ;n
still had very little response from the crop. He 1nv1t§d any -one who
wanted to come and look at this problem in the Debre Zeit area.
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INFLUENCE OF THE LOCATION ON THE PROTEIN QUALITY OF
WHEAT VARIETIES GROWN IN ETHIOPIA
by

C. Stehmann and A, Westphal
(Giessen University)

Introducfion,

Wheat is grown in Ethiopia at altitudes between 1700 and 3400 m
es & basic food crop. The cultivation of wheat is limited by lov temp-
erature at higher altitudes and by diseases like Puccinia gramminis
tritici and Septoria tritici at jover altitudes. Analyses of cereal
semples from Ethiopia show. that the crude protein contents of wheat
and barley decrease with increasing altitude (Alkamper 197L4). Tnvestig-
ations on the influence of environmental conditions on the protein
composition of wheat have led to differing results. Gunzel (1962)
observed an influence of the location on the portions of prolamin and
glutenin fractions, but Prugar and Sasek (1969) as well as Schipper
(1973) stated, that the characteristic protein composition of varieties
is not changed even under very differing environmental conditions. Lein
{(1974) found that the lysine content of adapted varieties, at least in
niddle Europe, is only little affected by climatical factors, To
study the influence of the location, especially the sltitude, on the
protein quality of wheat, samples from the National Yield Trials car-
ried out in Ethiopia 1972 were collected. Selected results of the pro-
tein quality analyses done are presented in this paper. :

Material and Methods

Samples of three mexican wheat varieties from 8 locations with
altitudes between 1650 and 2400 m were analysed in addition to samples
of 10 varieties grown at 2 locations of extremely differing altitudes.
Crude protein was estimated using the Kjeldahl method; protein fractions
using the method described by Maes (1962 a, b; 1963). For the column

chrometographic determinatior of lysine the Beckmann-Multichrom apparatus
vas used,

Results_:

1.. Protein frections:

The results of protein fractions in Tables 1 to 3 show that
the influence of the altitude of the location on the protein
fractions is not clear. The differences between the three

selected varieties are greater than the differences between
Jocations,
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Correlation Coefficients for Inia'66,JPenjamo 62 and Sonora 63
(Table 1 - 3) grown at 8 locations in Ethiopia . :

Relation : r Required r (5%)
Altitude of location / Protein Fractions: ‘ S
Altitude / Albumin -0,31k 0,k06 - .
Altitude / Globulin +0,277 "

Mtitude / Prolamin : -0,313 "

Altitude / Glutenin 40,302 "

The correlstion coefficients calculated for the three varieties together
{n = 24} show o tendency of decreesing albumin and prolamin and increasing
portions. of globulin and glutenin with increasing altitude. But this
tendency. is non-sigpificant. That means, there is po direct effect of |
the eltitude on the protein fractions in wheat grain, But if we look
at the relation between crude protein content and protein fractiong we. :
find some significant corellations,. which are shown in figure 1. The
proportions of the constitutent proteins albumin end globulin decrease
with increasing crude protein content. In case of globulin the cor-
relation is highly significant. On the other hend a significant increase
of the reserve protein prolamin was found with increasing protein content.
That meens, higher protein contents in wheat grains arg related with
higher proportions of reserve protein, which are lswer in quality,
because the lysine content is low in the reserve proteins.

2. lysine contents:

. To characterize the three investigsted Mexican whéat_vé;ieties the
mean yields, protein cortents and lysine contents are shown in Table 4.

.The variety Penjamo 62 with the highest average yield contains more

lysine in % of crude protein then the other two varieties, but the
lysine yield in kg/ha was the same in case of Inia 66 and Penjamo 62,

- because Inia 66 had a higher protein content in average for the eight

locations. The meximum differences between the three varieties (at
the bottom of Table L4} are very low in comparison with the differences
between locstions shown in Table 5. From this Table we can see, thet
the yields were higher at higher altitudes but the protein contents
decreased with increasing altitudes. The lysine content in % of crude
protein increesed with increasing altitude as well as the lysine yield
in kg/ha. This relationship which is shown in figure 2 is significant
or highly significant., In additicnsl to the correlations between
altitude and quality properties of wheet the correlation coefficients
Yetween grain yield and quality properties were calculated with the
following results. '
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i i~ionte for Relations batveen
N Coefflclannality (Inia 66, Penjamo G2

+n Yield and Wheo ( i enjane.
gizégonora 63 grown at B locations 1B Fthiopia

regquired r{5%)

Relation ~— o 43k
Yield/Crude Protein Content :g’ggz _ 0:h3h
Yield/Lysine Content 0,059 - O.h3
Yiela/Lysine Yield Jomih o 0,08

crude Protein content/Lysine C.

. T e t négﬁtive

' : 3 highly significent 57 _—
m r i cefficients, r, shovw & 52 + o highly sig
erzgatiiitzzgw:en yield snd crude protein c32§§?z;3b§Ysine gield- The
cor . . n graln Y - _ ‘
nificent positive correlation bELHEC 14 end lysine content was non

th 3 ion petween grain yie' otein content
positive eorr&l&tthe negative corrzlation between cru%e g: Sree varie-
sigoificent, BT was highly significent. In Table 6t ‘

and 1ys%ne cont e o 62 and Sonord 63 are compared 8t sﬁsiiiizié 1@;25
ties Inis 66, Pe?a&mand'high altitude (Awasse, ?ADU and Ho ette) . ontent
tions of low BETCEY crassing yields and decreasing e prontent was
Ta:ié.asizgs?igwiitztude. But a decreasingagigiidzrotiinﬁgletta o

with inc > ith i asin s . X .

T ST T et SO Wil
cruﬁe_PTOtel?- con 2 Holetta. At the two higher locations, D ente as | :
the highex yl?lds ; jao 66 showed relatively hl$her lysége ignnection
et zzzisz{y gigh protein contegts end yields. ii sp&te of high
:Ziiezi §§sine yield snd grain yield is @ use of the

1so evident: o
. low beca
:ne contents the lysine yield ot Avessa vas VETY mexicen
lysi In sddition

the three
1 i to the anslyses OF including

| graln‘yt?ti.grown at 8 locations another s§r1eg o§ :zzli:gz' he
et N ie 1from'ﬂoietta {200 m) and Awasss (1Tglt§ e in accordance
10 o e pown in Teble T« In general the res cial attention should
r?iiliiozzgfiom'the three mexican varietl?e'crﬁgz iiitein content and
Wiz : ifferences in

: ; ot that the ai - petween the 10
be paid to th: igre greater between the locations t?and :he o8 aet lysine
1y51ne'conteghe protein of the variety Romany contaline
varieties.

content st both locations.

onclusions: o .
C ‘thet there 1S & connection

a lysineAcontent of wheat:

. L) . . . e
between grain VAT, yield, the lower the crude protein content and th
] g

the higher the grain ntege of crude protein. Because there

- i e 2 . s
lysine content 1in gzgztion petween grain yield and altitude

results prese >
From the e e protein content an

nted it is, cleer

higher the it e
is & significant positive cor
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it can also be said: the higher the altitude, the lower the crude
protein content and the higher the protein quality. The results of the
enalyses have slso shown that the chenges in yield, protéin quantity
and guality of wheat caused by the environmental conditions of the
locations were greater than the differences between varieties.

To improve the quantity and quality of wheat protein at the higher
altitudes varieties have to be selected, or bred, which aré_ablejto
combine high yield with high protein content and high lysine content,
That means, it is necessary to break the connection high yield - low’
protein content - high lysine content of the protein. Among the

13 varieties analysed Romany and Salmayo seem to be best suited in
this respect.
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' ‘TABLE 3. The wnwwsmunm ow lodations ﬁmwawﬂammv05 &wm parts of u&o¢mpb nﬁﬂnﬂﬂonu of total protein of wheat

from Ethiopie (mg/l0 g grain dry matter msnwmnnmnﬂmmmowﬁOﬁww mowzdwm uwwwommnuzmduoumw
wwmwm Trial "Early" 1972 in mwsHOﬁwwllloﬁwﬁpqu Sonora 63 S

.

L S S , .24. Soluble Total
Albumin " @lobuline . Prolamine Glutenipe N it Prol.

Location ~ Altitude(m) i

. , mg Z mg % . mg Z ng 7 mg mg Glut.
Bako . 1650 39,9 21.,1- 21.T 1le5- .67.7 35.9 59.4 31,5 168.7 238 1.1k
Avassa - 1700 k.6 18,1 2h.h 9i9°100.0 Lo.7 T6.9. 31.3 2U5.9 283 1.30
Debre Zeit 1.s.* 1860 37.8 . 22,7 '21.8 13,1 63.0 37.8 43.9 26,4 1€6.5 208 1.kb
Debre Zeit bl, s* 1860 3k.7 18,0 . 22.3 11.6. T2.1 37.5  63.2 32.9 192.3 223 1.1k
Debre Zeit ¢ 36.3 ° 20.b:% 22,1 12.4 . 67.6 37.7 S53.6  29.7 179.k 26 1.29
Alemaya 2075 32,7 21,3 '19.1 12,5 56.3 36.8 k5.1 29.k 153.2 9% 1,25
WADU -~ . 2100 ~ 29,0 20.1 19.7 13.6 k1.3 28.6 4.6 37.T 1L4.6 169 0.76
CADU " 2150 32.0 18.6 22.0 1:2.8 60.1 34.8 58.4% 33.8 172.5 210 1.03
Asmars - - . . 2300 .32.8 19.5 17.T 10.5 - 56.9 33.9 60.6 36.1 168.0 197 0.9k
Holetta 2400 30.3 18,9 19.3 12.1 58.0 36.3 52,4 32,7 160.0 190 1,11
mwmwuﬂ"uﬁﬂuﬂﬂﬂuﬂiﬂﬁﬂﬂﬂﬂ HMW MHHHWM 1 20:9..11.8 IW@Mhmﬂﬂ"MWWWENHMMWW“"“MWWW“H“WHWWM“H""“WWWH"HWWWWH“

TABLE 4. Protein quelity msn grain yield of 3 mexican wheat varieties ph.ﬁdﬁpowpp
| {average of 8 locations with different altitude).

, : o , Lysine o
Variety Yield Crude Lysine % of Lysine
q/ha Protein Content Crude Yield
% ,m\woom Protein kg/ha
Inia 66 - 27.8 1,7 0.43%  2.97 13.9
Penjamo 62 29.0 12.6 0.410  3.28 13.9
Sonora 63 25.8 12.1 - 0.387  3.22 11.9
HMWWHHWWMMMMmmmmllnﬂﬂﬂﬂﬂHHHHN“MWHHHH“ﬂHHHHWWMHHHﬂ"ﬂ“ﬂmwMWMﬁﬁuﬂHOmMHHHﬂﬂuuﬂﬂﬂﬂmwuﬂnuﬂu
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TABLE 5. h%mwsmqnobdﬁbﬁ and -lysine yield- of- wheat in Ethiopia as affected by the
nﬂau&zmw of the location (average of 3 varieties)

H%mmﬂm
o . Crude Lysine Z of Lysine
Location Altitude Yield Protein Content Crude Yield

. q/ha % , /100 g Protein Kiz/ha.
Bako ; 1650 i 13.3 1k,2 0.LEY 23.29 L 6.2
Avasle 1700 m 9.1 16.7 0.k57 2,75 L2
Debre Zeit 1860 m 33.8 13,2 0.401 3.05 13.5
AMemaya 2075 m 28.1 134 0.40% 3.07 11.7°
WADU - 2100 m 3b.4 - 10.2 0.353 3.k . 12,3-
CADU 2150 n 30.3 12.5 0.381 3.08 11.6
Asmara . 2300 m - 12.8 0.h1h 3.27 -
Holetta 2ho0m - 37.3 12.0 0.h1k 3.45 15.1
E@Mb .HM £0CE. .. memuuﬂﬂﬂﬂuuwmm H“HWLILIDFWWW“H 0.10 z 10,9 .

TABLE 6. The influence of the mwﬂpﬂsmm on the protein oﬁmww&%:wsm the grain mew@ of. «.

wheat- in . mwwpowum

.honmﬁmon . nuﬁnm _ h%mmsm hquum # Lysine
Altitude <muwmdw Yield Protein Content of Crude Yield
: q/ha % g#200 ¢ qu&mwn - kgiha
bﬂwmmm 2700 m Inia 66 - 10,1 1.8 0.4512 2,54 - .6
_ Penjamo 62 10,5 .16.1 0.56L 2.88 = %.8
Sonora 63 6.9 17161 . oks6T T2.83 T 31
WADU 72106 m Inia €6 38,9.. 12.0 ... - _ o.i22.. . 343 " 6.
= . Penjamo 62 358 9.1 -~ 0.302 3,32 20,8 o
Sonora 63 28,6 . 9,7 0.336 3.h8 9.6 - - B
Holetta 2400 m Inia 66 . 28.4  13.8 0.482 3.49 %.7
Sonora mm_ Lk6 . 109 - 6.372. - 3.k2 16,6 - ¢
n“""""“"“H"“""“"“”uﬂ“""““""uﬁ""““““"""u“" lllll
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TABLE 7. Lysine content of wheat cultivers in Ethiopis as dfected by the altitude of the loca 5 ﬁc :
— 705 _ Holetta 2L00 g R 5 38 R Q
Awagsa s Crude Lysine . nw w .m m & a_,w, rm. m . M_
m.ommmws‘ Lysine &uﬂow Lysine -~ Protein Lysine % of Lysine L2 R S0 7R m 3
3 . ield oMn&mbﬂ Content Crude - Yield Yield Content Content owﬁmm Yield o Bl I 6 © ©
Variety : wwm ; /1008 Protein ke/ha a/he. % £/100 ¢ Protein kg/ha [ p! _ . L e N
g/ha : - : “o.Q
9156 (%) Lameten 9.8 16.5  0.339  2.06 3.3 29.8 11.9 0.309  2.61 9.2 oo _ \ /...F .
: . ©0.395 2,01 1.4 29,k 13.3 0.325  2.b5 9.5 4y _ _ . N i) . 1
Bupr, Xen. x Yaqui 45 3.6 o . 4 2 1k.0 0.337 2.1 9.8 Bk © ! & & T
Ko - 2,26 .2 9.1 . : : ' O , .
. I.85k-F2 103 183 0. | .-
12 4 -4 18.1 7.1 0.390 2.29 7.1 26.3 3.4 0.325 2.43 m.w n & \ /x!,‘ U
Choti Lerma 9.7 16.6 0.352 2.12 3.k 17.h 13.4 0,322 ,m.i 5. ‘ ,.m . e ] . bl o« o e B B
1.1 15.8 0.354  2.25 5.0 42,6 114 0.304  2.68 12.9 _ T - @ @ @ &
Salmayo . . . | A by 588
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DISCUSSIONS

A participant commented that the rvesults hag shown that yields .
were higher at higher altitudes but the protein content decreased with
increasing altitude. However, the lysine content in percentage of crude
protein increased with inereasing altitude. The participant wanted to
know how this could be accounted for because the lysine content was
generally thought to be fixed by genetic factors: could it possibly be
en influence of nitrogen availability? Dr. Westphel replied that the
trials had not inciuded fertilized and unfertilized plots and therefore
the effect of nutrients had not been included. It should be possible
to avoid a decrease in protein content at higher altitudes by applying
nitrogen particularly if the fertilizer was applied later on in the
growing season. He acknovledged that it was well known that lysine con-
tent was fixed genetically and that envirommenteal factors would only
have 2 small effect on the content. However, these studies had been
cerried out in Europe and Americn vhere the variation in environments]
factors is not very great. 1In Ethiopia environmental conditions vary
very greatly and thus these could be baving & larger effect than the
genetic potential of the plant. However, it was too early to make any
final conclusion., The results bresented had been from one lot of senples
from the 1972 National -Yield Trial. ' There was another set of samples
at Giessen University which were awaiting analysis.

A participant questioned how altitude per se could affect yield,
Dr. Westphal replied that sltitude was just a measure taken because they
did not have dats on the clipatic parametres for all locations. Altitude
w2s only an indicator of location. It would have probably been more
meaningful if parametres analysed could have been measured against such
date as temperature mesns or rainfall., One factor that could have in-
fIluenced wheat yield favourebly was that the disesses decresse with in-
creasing altitudes.
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TRIPICALE: ITS POTENTIALS ARND PROBLEMS IH ETHIQPIA

by
Hailu Gebre—Mariam;
(Holetta Research Station) 7
Institute of Agricultural Research,

Ever since A. Stephen Wilson of Aberdeen, Scotlagd,‘madeetgi
first recorded attempt to cross wheat and rye in }8?3'(Wllson, %b?li;
scientists have been trying to find ways of ex9101?1ngpthe possi lduc{ive
of combining these two genera to produce a crop whlch_wag'moze pro ctive
and superior than either of its parents. During the 1930's a:o 1mpz
developments that greatly affected the @evelopment of.tr%t}c ehgsh can
crop species occured. These were ?he discovery of Co%c§1c1§e w(;F oo
be used to induce chromosome doubling to p?oduce amph1619101%i o: 'ds,
1938) and the improvement of embryo culturing methods to enable hyT;;se
to be obtained from normally incompatible garental combl?atzogi: e
developments paved the way for the production of hexaploid tratic .

, The -first hexaploid triticale from hybrids ofrtetrapl?xd(whggg
(2n = 28) and Secale montanum (2n=1k) was reported by,perzh§V}n3119froé
Later O'Mara (19L8) reported the production of hexaploid triticale oo
crossing durum wheat and cultivated rye, Secale cerea}e. Hggevgrgverity
vefore these devedorments had taken-place,'Arne Muntzfng of he nlntrib-
of Lund, Sveden, began work on triticales in 1931: His workh ag colo -
uted substantielly to triticale xeSegrch, in partlculgr.to t ?t'e:ie pm
of octoploid triticale. Since the discovery of colchicine tri 1cH
breeding ‘and resesrch work has also.b?en carried out 1in Ru551a’d‘u2§:§25
Spain and Germany. Nevertheless, iriticale reqearch took adn?w M;;itoba
after a breeding and cytogenetics research.programme starte '1?t‘ e by,
Canada, in 1954 and when a tritica%e breeding programse was 1lnltla
Dr. N. Borlaug in CIMMYT, Mexico, in 196k.

. Now, under the leadership of CIMMIT as Coordinator of the Ingzr—
national progremmes, the triticalg_?ork has become very ex?eg;weé o
this short paper the Ethiopian trltxcale'programme is examlggt.an o
potential of the species &s a food crop 1s assessed. In add: 102_ ®
problems that will be faced if the crop 1is advanced to large scale D

uction is evelusated.

Materials and Methods

i i i tained from the triticale
The information for this paper was ob ; : i
materials in the project at Holetta Research Station, National TrlaizR?nd
Observations, various trisls and nurseries at IAR out~stations and L
EPID research sites. Mvst of our material came from CIMYT althoug .we

also received material from Canada, Hungary and the USA.
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In most cases trials were laid out in vaudcmised complete block
designs in 2 to 4 replications and standard fertilizer and seed rates were
employed, depending on the location. A standard plot size of 3.0m? wes
used in all observations and trials unless yield was based on bigger in-
crease or demonstration plots. Yield comparisons were calculated based
on the five best triticale / wheat test lc:ations; Alemaya, Awassa,
Kulumse, Debre Zeit, and Holette. Agronomic and grain data such as test
weight were based on stendard procedurcs. Total protein analyses
(I x 5.76) were carried out according to the Kjeldahl method.

Utilization tests were eveluated by sets of procedures developed -
by the project at:Holetta. - Acceptability trials of tritieele food products
were carried out using a facial'imagery voting methed of a permanent panel:
et Holetta and .questionnaires in selected farming cormmumities. Lo

Potentials

‘The triticale work in Ethiopie ciarted with a few lines from .
CIMMYT inm 1970. ' Since 1972 the programme has gro-m in scope because of ..
financial support from International Development Research Center (IDRC),
Canada, -The objective of thé programme is to develop triticale varieties
well edapted to a wide variety of climatic conditicns and which will
complement other cereal grains in an cffort to incresse and improve the .
quality of the diet in the low income group of pesple. The potentisl of - .
the erop has been found to be very encoursging. . 8

Triticale has been found to be widely adepted and vigorous under
different conditicns in the country. It is basy adipled to cool growing
conditions at intermediate to high elevations. It performs well at .
altitudes .from about 1700 to 2500 m. In addition the crop has also - -
indicated its potential sdaptation to marginsl emll-cerenl growing arees -
such-as the lovlands (1500 m) and highlands with very cool temperatures,
e.g. Chenche (2880 m). : : : o R

“Fertility in triticale has improved substantislly and meny of the
promising lines available at present in our progrosme arz highly fertile.
This was the result of spontaneous outcrossing of en Fy hybrid of triticale
with a Mexicen bread wheet progenitor havirg a IORIN 10 dwarfing gene -
(Zillinsky .and Bordaug, 1971). This fortunsate out-croscing also -introduced
into triticale other desirsble characters such ss stiff straw, short o
stature and day length insensitivity. Therefore under our conditions
triticale has been found very vigorous and resistant to lodging even under .
high rates of fertilizer. Thus compared to barley and non-Mexican wheats,
triticale has a definite advantaged in lodging resistance,

.. Triticale is also better in disease rcsistance than berley snd
wheat. "Among the three rusts, leaf rust may concern us more then the
other two. "Even here we have a number of strains 1hich are resistant to

leaf rust although most lines in the nationel trials vwcre found to be
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susceptible at intermediate and lower altitudes, Stripe rust (Puceinia
striiformis West) is a problem only at very high altitudes (e.g. Sheno,
2800). At Sheno most strains were found to be susceptible when some
early groups of triticale and the late complex crosses from the USA were

resistant under field conditons.

Stem rust (Puccinie graminis) resistant verieties are available
in the programme. Even at lower altitudes {e.g. Awassa, 1650 m} & number
of triticale lines have been found to be resistant/tolerant to strains
of stem rust found in the country. Many European workers have also re-
ported that triticale is generally more resistant to diseaze then wheat
(Shulyndin, 1972; Kiss, 1973). At higher altitudes and under cooler
temperatures such as at Holetta,. Septoria leaf spot is one of the most
important foliar diseases on wheat. Triticale is found to be generally
more resistant to the strains of Septoria pathogen prevalent in Ethiopis
end meny lines are available which have appreciable resistance. Diseases
such a5 powdery mildew, smuts, ergot and downy mildew have not appeared
as. serious problems in our programme -.so far.gave only 13% more than the
best bread wheat, Mamba. . T

The introduction of fertile strains of triticale with high tiller-
ing eapacity, better spike length and plant-structure in the prograrme has
resulted in triticale yields equal or superior to those of the best wheats
in a number of nmational trials. In 1972 the best triticale gave & mean
yield of L4031 kg/ha which was 29% higher grain yield than the best bread
wheat check, 1In 1973 the best triticale (Holetta 14) yielded 4253 kg/ha,
31% higher than the best bread wheat. In the 197h season the top triticale
(H6) with a mean yield of LL10 kg/ha, gave only 13% more than the best

bread wheat, Mamba. . ‘
Recently developed triticales are better in kernel development

and yield. Howaver, there is still a lot to do to solve the problem of -
ebnormal endosperm formation which results in seed shrivelling, low test
weight and low germinetion rate. The test weights under our conditions
range from 61 to 79 kg/hl, while the best bread wheats have test weights .
in excess of 81 kg/hl. Many workers have reported cytogenetic research
findings on the possible cause of seed shrivelling in triticale but so

far its cause is not definitely known. We are attempting, nevertheless,
in our breeding programme to improve the grain quality. . Although progress
is slow, improvement in kernel plumpness has be.i achieved by breeding

(Zillinsky, 1974). )

Protein content of triticale varies with the level of nitrogen
fertilization, location, moisture. stress, genotype and kernel development
(Gebremariam and Larter). Protein percentages, ealculated as N x 5.76,
as low as 8.7 &nd as high as 19.5 were obtained -from some strains at
certain locations. When protein values were converted into protein yield - -
per hectare some varieties gave as high as 71T kg/ha. More important than
tctsl protein in triticale is the lysine content of the protein. Triticale
has & higher lysine content than wheat (Kies and Fox, 15T0; Gebremariem

and Larter).

- 2h0 .-

The main objective of the Triticale Project in Ethiopia is to

;:zgogﬁggﬁzgés 22? erop for th?'purpose of human food. Various local
Lood ¢ and.kiﬁchese;a, dabo, kita, genfo, ambasha, dabokolo, chechebesa .
Acceptability trj’l ave been successfully produced from triticale flour’
g eaatit farm? s and.coQR}ng-demon§trations in the research station.
injoeey ved for :E communities heve indicated that the triticale
mentation of tritgcaiz ifgirpigszcgsh:§r§ a:c§ptable. o oddition SuppLe
hence ] roteln and calorie sour

obtaizzg :;rgizggou{gglni. Very attract%ve and nutritive 'injerg?swas '
o o trtiticafe o o] fleld‘pea§, chickpeas, horsebean, or sonean :
(emset promarycel our. A 25%-mlx_ture of triticale flour to 'kocho!
callee‘kemuse‘ ti ve highly acceptable and better flat bread locally
Toetng conténﬁ‘ fa: Fh§ whole 'kocho' bread. Having in mind the higher
sysine content of tritioale this as boen given an Smmediste prioriy in
commoniﬁhd malnutrition'high.se groving aree, Where_perggls are ot |

The trlticalehflourlabsorbs more wéter than téff;‘5h0~590”mi vs

LE0-500 Y 4

tempgratEiQE?Egcht&ndzrg sample; requires more mixing time, lower 'absit!

doore pare (420 vs. 620C) and less fermentation period; 18-24 hrs vs.

period dééends osfféomlzéhas r:cently been found that the‘fermentation.
od mperature, and 'absit! ‘ - e

depending on what type of 'injora' is requ?iéz temperature also can very

Problemé

"D- Vl ) - - - s -
1sease of immediate impcrtance in triticale production in

Ethiopia are leaf rust i i
» §tripe rust, and Septoria in the intermediate

and higher altitudes.

Although triticale appears to possess greater

resi :
e51zzaﬁzge§oHsipzorla sp?._than wheat, all three species cause some
giﬁid o be’tho etta conditions. Septoria avenae f. sp. triticea has been
¢ most abundant.while Septoria nodorum is the least common

gggzgzga tritici is also common at Holetta (W 1Ter, Pers. Comm). Oth
S such as,bacterlal'stripe_(Xanthomonas translucens), eyé spotfr

P . -
;u:ZEgE;ercosporella hernotr%ch01des) take all {Ophiobolus graminis)and: =
SPP- may be of considerable importence in triticalo productibn‘

Some verieties were found t i
: .0 he suscertible t : .
A L ey He 8 pTibie to bacterial str
Sea and Alemaya. High' infection by head-blight causing cigina:dEQIett?
s

zzgz::ly :Eet;o Fusa?ium g;ami?earum, oceurs on triticale in many loee .-

Awassa' o go gg%szilzﬁs p:stdls the stem borer at lower altitudes At .
s 1 y The . stand in this season! - .

demaged by stem borer, probably Sesamia Spp. ? plote were stunted e

Agronomic problems such as late—fiiléring éndlﬁhe tendencjlto .

iz:feii;gite :re 8lso observed. Abnormal endospern development is the
portan :gnsolved problem: in triticale., Bennet (1973) suggestedthét

»
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differences in the duration of the meietic cyele might influence endo-
sperm development, i.e., to slow chromatin formation in the rye genome
chromasomes resulting in distprbancés in cell replication in endosperm =
tissue. This is due to the presence of segments of late-replicating
heterochromatin at the telomeres of the rye chromosomes. Kaltsikes
(1973) also suggested that differences in rates of meiotic development
could result in meiotic sbnormalities, since rye chromosomes sre larger
and carry 1.5 times the amount of DFA compared to wheat chromosomes.’
Nevertheless, it has been possible to improve grain gquality through-
breeding and selection. The poor grain colour which is due to its rye
perent may also be possible to improve by breeding. . :

After the discovery cf the Armadilloc lines infertility has been
of less importance. However, considering the high potential of triticale
spikes, high fertility has been an-importent area of research for :
maximum productivity. Merker (1971; 1973) and Lerter and Hsam {1973) have
reported that fertility and meiotic instability are independent. In -
Ethiopia low fertility rates have been observed only at very high
altitudes (e.g. Chencha and Bedi). It is not clear whether this is due
to some environmental factors or an interaction between the genotype
and the environment. ' : : :

A basic question when one thinks of intreducing triticale as &
dommercial food crop in Ethivpia is utilization and marketebility of.
the product. Extensive utilization studies and acceptability tests are
required by increasing and refining the present wutilization work,
demonstraetions and ecceptability trials and these must be followed up
by marketability studies. For this the best verieties have been dis-
tributed to farmers on a limited scele in certain areas and the harvested:
produce utilized by the ferming family in the preperation of various
local foods. '

Further, in cooperation with the extension services it is
intended to undertake an extensive distribution of seed and fertilizer
in successful demonstration areas and to carefully monitor how the
fayming families use the harvested grein and straw.

Conclusinn

Here is the first radical man-made species in the hands of con-
servative and conventionzl workers., Whether this result of man's effort
to explore and exploit nature can be fuitful or futile will depend on
the far sightedness snd hard work of triticele cytogeneticists and
breeders during the next gquarter of the century. At this juncture it
would be appropriate to quote the brilliant speculation of Dean Shebeski
during the 1973 Triticale Symposium in Mexico. "In my opinion, over the -
next 15 years, yields of triticale will improve much more rapidly. than '
those of wheat and should plateau, at a level approximately S50% higher
than those of wheat". Then we will stop comparing triticale with wheat
and talk of this species as a crop with its own standards and management
requirements.
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DISCUSSION

The Chairman thanked Ato Hailu for his comprehensive coverage and
opened the floor for questions and comments.

The first corment came from & participant who was raising once
again o topic that concerned him greatly. This was thé whole question
of the relevance of research on triticale particularly with respect to
the present stage of Ethiopia's development, Ethiopia has many crops
and for most of these there is not a2 single plant breeder in the country.
Coffee is the major foreign exchange earner but in 1974 Ethiopia lost-
about Eth.$81 million from erop destruction due to Coffee Berry Disease;
this year, 1975, we face the possibility of loosing over Eth.$150 million.
There are other important crops ‘such as teff where we only have one T
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or two breeders. Now we are facing a new deal for the naticnal and in
this cen Ethiopia afford research on triticale. One of the main reasons
for triticele research is that it is financed from cutside the country.
However a lot of money is also. .being .spent by the Ethiopian Government, .
i.e. the Ethiopian people and this money and the time spent listening to
such reports should be devoted to the problems of Ethiopia's farmers.

He therefore challenged the IAR General Manager on whether we can afford
triticale research and to give a justification for allowing.this research
to continue. He also challenged the speaker; did he not feel guilty.
carrying out this research, denying the people who taught him the service
that they need. ) o o N

Ato Hailu replied that this was a legitimate challenge. However,
he was prepared to compare triticale with any other food crop. He also’
felt that equal, not less, priority should be given to food crops in
comparison to coffee; in fact research needed to concentrate mainly on
food production. The validity and justification of triticale research
should be seen in the results. If this erop is promising for this part
of the world and if, in a few years, it can be shown to be useful, -then--
he will stand for it. He believed that triticale has a potential and -
will add to the food production of Ethiopia. For exemple, if ‘i the - -
coming year it is confirmed that triticale is a useful crop for the farmers
at Endibir then he would be more satisfied than in working on CBD. But
the question. of priority obvicusly stands and is a very delicated issue;
i.e. should we go to teff or wheat breeding instead of triticale. 'He -
felt that the whole question centred on the problem of producing more . -
calories per unit area of land and noi per unit manpower or sny other-
capital input. Which crop will do this is a comparitive question and -
depends on what is productive given the limited resources available at ~
this time. Personally he did not feel guilty working on triticale.
Although this is & very new species, especially vhen compared with wheat,
he felt that this part of the world will benefit from it. :

: The General Manager of IAR, Dr. Saru-Negus, commented as follows:
He felt that this question was very reievant., It had been raised many
times and his predecessors hal also gquestioned this point. . It has been
pointed out in meetings and discussicis that unless triticele has unique
qualities to anwer some of the problems in this.country which can not be
solved by wheat or barley or o%heci’ cereals then. it has no place as the .
yields of wheat and triticale are zbout the same at this time. FEthiopia
has many crop species and if these can be improved by dbreeding to give
yields of 60 to TO gq/ha, then the question of working on triticale is
very relevant.. However, thé work reported.by Ato Hailu has.shown that
triticale will give yields in areazs with low soil fertility and other -
soil problems where other cereals give very low yields or none at all
and the research is developlzg from year to year. However, the place
of triticale research is constc®ly urnder review. :
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The N .
¢ Chairman then asked Mr. Pinto, who had worked with tritieale

for s
everal years, to comment, Mr., Pinto saig that he could not comment

on the question of priorities .as this was outside his te

rms of reference,

However, he wished to commend Ato Hailu i

i S 6 and his team for thej

_I?pigg:ha;;rzgzz‘prﬁglem and Ato Hailu for his dedication Eslihgzcgiient‘
po s morehto go d‘be inplemented for other crops then there woulg'
attemptéd ore fe,sald for research for its owm sake, Ato Hailu had

perhaps d t03070 all to.shov thet here was a crop with a potential
i p ¢ higher ¥ielding than wheat, and that many of th ’

P nS ore solved but that some others remain. Mr. Pinto beli:ved

that triticale hes a tremndous potential

i one thet he, as a wheat breeder

fo i \J
I‘ almost flf‘teer} €ars, can not fail to appreciate. Triticale has
sueh t:remendous Vigour under such a wide renge of ccnditions'- it has gOOd
1

adaptetion, good yield stability and

good disease resistance almost all

round end a range of brotein qualities that are qui
‘ uite co '

:2:25.:§§§Z§rs ;g E:;_pr?blems as for as this crgb is coigzigzzl:;e E?ES
ooy sove éhe s lllopla, ?he problem is will this crop be acceptable
il ves o the allenge being tak?n up now. The programme at Endibi
peasant tor o8 Wigiop can be moved into an ares and monitor how the o
Yo nis chiemen. Willrszc:;y 222n82§l§§rvests_the grain will he feed it
- if go how will he benefit in termS'oglzugiigiii h:tzse +¥ for food and
. . ) ? : '

Mr., Pi
Pintc also stated that he supported the triticale Programme

little knowledge about th i
k : e potential of triticgle
developing countries, If Ethiopia ean show that ti?sac

food crop in
rop has potential

as human food; not Just 3 i i
. n feeding animal maki,
fo Y 8 or making al
co;tj?zdl?g people then he felt that Ethiopia wouldghav:oggé’ Etcéf o
1bution in research for the rest of the world There - aM: ugble
supported Ato Hailu's stand on this orop. . erefore r. Pinto

The originator of this topie came back with 2 comment He felt

;Ezosggsséderation,the acceptability of this ¢rop to the peonl
consider the capital and marketing requirements o? E

- Secondly
he country,

The s s
use of triticale as human fooad had not been proved beyond doubt

Therefore he still chall
enged the G
research on triticale to cfntinu:. eneral Manager of the IAR fo

broject had concentrated on increasing the yield of maize

r aliowing

A ici ' |
participant from the SORADEP area commented that the SORADEP
s the main crop

in the- :

but. ie :;saghiigr the first two years the farmers had been satisfied

crop and introd Year they had decreasad the total areas for the mai
uced other crops such as teff or vwheat., This indica:es

to 80
RADEP that the farmers are now ready for diversification.

However

one of the mai i i
in problems in cereasl diversification in the Awasss region

v . . . .
ery high disease lncldence in the more traditional cereals Thus

they were interested in joini
. . Joining th iti .
disease resistant/toleramt qua%itizstrltlcale Progrerme because of its
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‘Returning to the first topie, another perticipant commented that
he felt that there was room for defending our own particuler disciplines
but this should not be at the expense of nationel pricrities. He felt
that the TAR was continuing to present triticale as a show piece and
that critisms had always been met with similar remerks. He was sure
that UNDP was slso aware that the Institute should design programmes
that meet the priority needs of the country. Although the money was
coming from outside sources, he felt that the main consideration should
be the best use of the scarce manpower available in the country.
Therefore reseerch should be on the crops that we use traditionally. We
chould aim to increase productivity and also concentrate on other parts
of the agricultural sector which have not been paid ‘much attention up
+i1l now. As slready pointed out, our major export crop, coffee,
has serious problems and there is no other commodity from animal
production that can be exported to earn the same amount of foreign

-.exchange. It is well realised that we need +to -diversify our export
products but this will take time. Thus he fully supported the first
questioner in challenging the relevance on triticale research in Ethiopia

" at this time.

The Chairman commented that he felt that triticale research has
now approached the findl stages.  The tean :is approaching the crop from
all angles, including nutrition, and shortly we hope to see ‘whether
triticale will make a break through or not.

Ato Heilu came back with some finel comments. He was fully

aware that the controversy over triticale was not new as he had come
across it in several meetings and conferences. He also sasuredthe
participants that triticele was not being presented as a show piece.

He had spent most of ‘his time with the farmers and wished that many
other research people would do the same. He thus believed that the
farmers were interested in this crop. In fact the triticale team -.do
their demonstration and utilization work with the farmers and their
families, The farmers grow .the crop and their femilies prepere the

food and eat it. If they say that this crop is good then there is no
point in discrediting it. Also triticale is not a big project and is
"supported by the IDRC of Cenada, not by UNDP. Obviously from the peint
of view of priorities, he could not comment as he felt he wes only a
simple technitian working in the field. However of one thing he was sure
and that was those of us who talk about policies and priorities would

be wise to go to the peasants and spend days end days with them, seeing
' their problems and starting work there with them. Sitting and talking
in Africs Hall can not help us understand the problems of the peasants

at Endibir whose lack of food and need of something to grow is desperate.
Cereals are not common at Endibir; the farmer grows his ensete and if his
ensete dies, he dies there, We can talk about priorities for the next
decade but this will not solve the problems of the peasant farmers at
places such as Endibir. . . 7 -
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STUDY ON THE YIFLD OF ENSET (1)

by

'Tekefel Makeeso
. Holetta Research Station
nstltutg of Agricultural Research - -

ilﬁﬁétract:r

 This survey e S
1972/73 - lQTEITSGY Eas underteken during three consective years
71710, harvesting of enset is mostly done during the

L THe vie1d e e S U
plants ot tes Gitrerons coser gryving sestocer e Lo
Kembatt ; STERL_ens, oving regions; namely Endiber,
ity aitgzidglziga. ,11eld of enset ‘varies with the fgrfi%;:;réf th
 vegions low gy rainfall in a given area. However, in all thr °
' Generally fgl as vell as high yield per plant was recorded b
» 1arms where a good stand of enset was noted and higﬁbyields

obtained :

prinay adventage of saar ok Practices have been maintained, The
: cqgua : ‘an . . *
each plant to maximize tge e care of an enset plantation'is to force

: bui T
psuedosten and the corm. . uild up of starsh to be processed from the

Introduction .

attempteg?sgéggiaii?ogds on yield of enset arc limited. Stanley. (2)
sized plants proc .1Sdfthe productivity of enset by heving seven aver
Ethiopia. Vafiouzsse - Jackson (3) suggests 60 kg/plant in southe =&e
the ensct feen e schelars (L) quote that 60~100 prlants would su ;n al
i ir a pousehold Of;576.per50ns would need for a year pgagmerl
year while in Kembat th50—60=mature plants to .be sufficient for a )
‘basis of the vi a8 30~40 plants are said to meet ‘the need. O

18is of the yield study (Table 1) 50-60 mature nlect. o pe E
required in Sidama area, ; e plants s

Al v - . . 3 N o .
| westérn-paizgugg ;:i?lvgflon of enset 1s mainly in the south and. south-
Tropiesl Afriee in :gf;a,.ghe distributinn of Ensete species in ~ . -
from 1600-3100 p abgve Se:11:;EIT?§)ada$;::ion zogg-Of EBSEteﬁspp:.rangeS
rom 16 v . are specie :
| %ly cuft?iazzzhigué:;Yat?d and uncultivated forms.--TEe sp:cizgogzifiégiar—
S stivated specielopla ;s_called Ensete ventricosum (1). Several
67 000 squaré oy ts,are eing cplt%vated over an estimated aréa of N
cmeters (7). An estimated population of 5-6 million
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TABLE 1. Yields of Mature Enset from Three Regions

A. ENDEBIR
. . . - Weight of processed food (kg) ~ Befined food
e o Bef Usable  Yield/
plents =~ . Befcre After ) Usable sa
Permentotion  Fermentation % kg Plant
324 58 72 42 8
; 259 86 -9 7715
5 L2000 S103 - 80 . 82 16
5 T2 105 76 80 16
5 - 332 _ 15 63 - 91. . 18
5 L 413 : 1129 90 16 23
5 58L Lot 160 80 128 26
5 2k 162 87 1 28
‘5 507 i 210 72 151 28
B8 809 246 ' g2 226 28
5 425 S eer T2 163 32
5 332 .. .256 o7y 182 | 36
5 TO 8T 66 189 . 38
5 480 o 292 . 66 1ge k2
5 585 298 © 70 208 k2.
> T2k 329 T2 237 LY
5 683 497 70 348 _f_69. =
8253 3723 2766 535
vean B o 0 3.
B. KEMBATTA _ . .
5 - 288 - 151 . 60 91 18
5 538 73 52 50 18
5 3 162 61 99 eou
5 k8o : 139 o TT . o7 - 2%
5 538 - 188, 60 ‘113 23
5 778 oo e21 61 135 27
5 986 w6 63 . 205 RO
5 836 - 310 66 - 24k kg
b 805 Lo 67 275 55
5 895 54% €l 348 T0_
Total 50 6485 - 2684 1707 3u§
Mean . 130 . 5h ' 34 3
x | .
0.5 SIDAEA; : 303 ~ 65 7 - 50 - 10
5 33 73 88 eh. 13
5 %33 181 68 123 25
5 709 157 B4 i3z 26
5 586 1861 82 148 30
5 850 235 87 205 b1
5 790 250 85 219 L4
Total 35 koo2 1150 941 109
Mean 111 13 27 27
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depends partly or completely on enset .as a source of staple diet (T).LA
One of the main objectives of this study has been tc establish a basis
for the measurement of yield in any of the future research undertakings,

Materials and Methods

A total of 178 mature enset plants from established plantations
were processed at 35 different locations ~ 93 plants at 18 sites in .
Endebir; 50 plents at 10 sites in Kembatte; and 35 plents at T sites in
Sidema., To conduct the study the sites and the plants at each site
were selected at randem. The plants were processed in groups of five

in the seme fashion as the farmers's practice (8). The processed pulp
was weighed before end after fermentation. (Table 1.)

It was not felt plausidble to process a single type of clone
separately on any of the sites. The practical procedure adopted by the
farmers is to process zll available msture clones together. Therefore,
clone types that might exhibit inherent characteristics of yielding

higher than others were not considered seperately and this might have
influenced the mean,

Results and Discussion

The processed product is called 'kocho' in Amharie. The weight
of raw, and fermented and refined 'kocho'! is enumerated in Table 1. The -
refined food, recovered after fermentation snd removal of excess moisture

is made into flour. The hand dried flour is used to prepare various
dishes. :

The mean yield of the refined product obtained in Endeber yag 30
kg/plant; in Kembatta, 34 kg/plant; and in Sidama, 27 kg/plant. The
final yields are equivalent to 480, 544 and 432 guintals/he {refinea pro-
duct) for each of the respective region. The figures/ha are based on

1600 plants/ha in the fin2l transplant stage where the plants take four
years to mature.

Yield figures given in Table 1 can be categorised into low,
average, and high groups for each region. The percentage of each group
is given in Table 2. 1In 40% of cases in'all regions yield remained
above average. The number of plants claimed to be sufficient to supply

enough food for a family of 5-6 persons for & year at cach location
appears to be justified, '
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TABLE 2, Range of Yield of Enset

,a b - -

Yield Range

Low . Medium High
Region kg % ke % .‘ kg %
Endebir ' §8-18 30 - 23-28 30 32-69 7 Lo
Kembatta 18 20 20~27 Lo - K-70 40
Sideme 10-19 28 2526 28 30-bk kb

From the figures in Table 3 it can be calculated that an enset
farmer with a household of five to six persons would require agggt .
2,000 square metres of land for the last tragsplant stage and ild :gga .
netres for the nursery steges where successive transplants wo ff? s, t.
It can thus be seen that 2,500 square metres of land could be sufficien
to provide all the enset needed by such a household year after year.

TABLES3., Details of stage, spacing, ares and duration to produce one
enset plant .

No. of ' Spacing Area "~ Duration
Stage . Plants () (=2) ‘ (yea;s)
Rhizome (cdrm). _ | 5  1.0x1l.0 S.OQ“ | _:'1 -
First Tronsplant (20/RN 100 1.0 x 0.5 50.00. -1
Second Trensplent  {90%) 90 - 1.5.x 1.5 405.00 2
Last Transplant (90%) 81 2.5 x 2.5 2025.00 L | 4
TOTAL X 2485.00 8

Methods of Processing Enset

Methéds of processing enset vary from cone gene{al regicn to another,
Depending upon the type of processing used fermentation takes from 20-50
days. : .

Processing enset is an ardous job., Only women are engaged in
this activity. Processing, demanding hard lebour, stends as one of
the limiting factors in the extensive cultivation of enset. Tools o
used in processing enset in all regions are more cr less_S}mllar. i
tools offer neither mechanical efficiency nor have durability. 1In all
cases nmajor parts cf enset processed are the pseudostem and the corm.

- 250 -

The totls are:

1. Wooden plank or board on which to rest the leafsheath while
it is decorticated.

‘2. Bamboo internodes split into two to decorticate the leafsheath.
~ (The splits are sharpened from inside). '
"3, VWooden club with teeth-like serations grooved at one end in
. acircular fashion. The club is used to grate the corm.
k. Various kinds of knives to remove leaves and other unvanted
parts,

Three Methods of Processing are Practiced

1. Gurage Method of Processing Enset

.- After all leafsheaths are decorticsted the mesophyll is kept in the
-ene pile while the corm gratings are kept in another pile. - After all -
. -desired number of enset has been, decorticated and the ecorms grated,; the

, two ‘parts are put together systematically. :

&, The leafsheath pulp is:spread on enset leaves on the ground.
b. Then the corm pulp is spread on top of the leafsheath pulp.
The pile is covered tightly with enset leaves. S

_ The seventh day the top pert is _inverted bringing the leafsheath
' pulp on top and the corm pulp underneet¥. The new pile is tightly and
neatly covered again by enset leaves. On the twelfth day the leafsheath
and the corm pulp is mixed together. Then the whole mass is gathered
together into a conical sheped heap. The new heap is covered 'with many
layefs’ of .enset leaves and weight applied by putting large stones on the
heap; this is left for six more days, The heap losses a consideradle
amount of moisture end ferments well, By the twentieth day the meterial

is reedy for preparing food and stored in a newly preparecd pit for future
use, ' : T

2.. Kemhatta Method of Processing Enset

The leafsheath pulp is put into a prepared pit directly after
decortication. When the pit gets half-full,the corm pulp is mixed with
_leafsheath parts. After all plants are processed the pit is covered

** with enset leaves.

To accelerate fermentation a special fermenting agent is prepared
separately. While harvesting plants selected for processing, some corms
from larger plants are left without being uprooted., The leafsheaths are
decorticated and the uprooted corms are grated. The corm remaining in
the ground is chipped bit by bit until = funnel-shaped hole is formed,
A1l the fleshy part of the corm is removed using the wooden club with
tooth like serations at one end. The walls of the corm are bruised by
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the sharp pointed end of the weeden club without piercing through the
layer. Next the soft inmermost leafsheath pieces are put in the hole
and beaten with the club until the pieces are crushed into a mash.
After the hole is filled, a thin layer of pulp excavated from the corm
is spread on top and covered with sufficient amcunt of enset leaves,

Two weeks after the initial processing, the material kept in the
pit and the fermenting agent processed in the corm hole are brought
together, throughly mixed, and placed in one pit. The mixture is
compacted well while being put in & new pit for further fermentation.
About six weeks efter fermenting egent is added, the material is
transferred into a new pit that is proportional to the new product. The
nev site serves as a storage place. TFood can be prepared from the '

fermented product.

3. Sidama Method of Processing Enset

Plants designated for processing esre uprooted, roots and debris
removed, and brought to the working site. The leafsheaths are decorti~-
cated. The pulp is put into & very shallow pit. The depth of the pit
is increased by constructing above ground a well-like structure with

stick supports and enset lesves.

A portion of each of the corms is retained without grating for the
purpose of raising the fermenting agent. About 50% of the corm surface
is grated leaving the inner portion of the corm. The portions retained
ungrated are rubbed throughly by previously prepared rotten pieces of

. blacknened leafsheath, After the corms have been rubbed well with the
© - rotten leafsheath, they are wrapped up in enset leaves and put aside to
. soften. - After a week the corms kept for raising the fermenting agent
become very soft and pulpy. The softened corms are then beaten into fine
‘mash and mixed with the leafsheath pulp put in the pit. during the initial
processing. It is believed by the local people that the softened corm
pulp ensures a proper fermentation of the enset, :

: Six weeks after the fermenting agent has been mixed, everything

. is removed from the pit, thoroughly mixed again, transfered to another
nevly prepared pit, compacted, and covered with fresh enset leaves.,

- After & total of sbout 90 days frem the initial day of processing the
material can be considered to have fermented sufficiently to enable food

to be prepared. '
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DISCUSSION

The Chairman thanked Ato Teketel i i S
. . for i -
which contained so much new infomation. has stimulating survey paper

A participant commented that th i i
L : tha € maln problem with enset
rs:liy yleld but the drastic disease which had caused the lo:s g?san?t
3ﬁsrb:§n;f52:: :zof o;;r :ﬁe past few years. He asked Ato Teketel what
| I ackle this disease problem, Ato Teketel repli
:gzgewizzt?zgy cggcerned ebout Enset Wilt or Bacterial Wilt gelzgs
& _ is dlsease was devastating large ar in s
1t had distroyed all the enset. At fitute sng aleg wo eriaces
; . the Institute and al i
they had to tried to find resi it vasdotion, T ot
1stant or better tolerant varieti
. ﬁ:ge;:;, so far none.had'heen found from all the COllect?;::tigzé
oo Eazaigéedszggie:hgzrgingz gnger.way on propagating enset from seed
£ elp identify resistant varieti
and : : varieties. It
Fgr :::EP;ieaiiz gizi?llshed ;hatdthe disease was transmitted mechanically
s lous week~end . 1 .
people were cutting the leaves of eﬁggthigisge:h;g Age§§sel:m waoTe the
: ) e coffee trees,.
g?:gzzzr aRgizzi ﬁag geeg cut 1t was found to be infected witheihé \\‘\
. ch had clearly demonstrated that the di \
prevented from spreading if the farme Arri strict sonstavy
. r rs carried out strict sanita
neasures. An advisory leaflet had been i ut i
S L repared setting out th
sanltary measures and if farmers ; ¢ foe
: vould only adhere to thi i
the disease could be prevented from spreading further. 'e edvise then
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. The Chairman, Dr. Taye, commented that at Debre Zeit they were
trying to tackle the disease problem from two new directions. They had
collected wild relatives of enset and these would be tested for resistance,
Secondly, it was invisaged that a feam of breeders and agronomists and
‘plant pathologiests would work together in trying to develop disease
resistent or at lemst disease tolerant varieties of enset.

The next participsnt asked a whole series of questions; first, he
. -wished to know on what basis they were trying to develop a stendard
“processing procedure, Secondly, he wanted to know how the different .
processes in producing foéod affected the quality of the food. Thirdly, .
what factors affected the yield of enset. - : SR
Ato Teketel replied that there were no clear idess as yet on ...
how to standdrdize food processing. However, his survey had shown that -
the fermentation reriod in Kembets and Sidama was verv long, from 50 to .-
90 days, whereas in Curage the fermentation period is only 20 days.
He had asked farmers in Kembatta why they do not use a faster method .
for fermentation and they had replied that their plants behave differently.
. .Ato Tekétel had, therefore, tried an experiment where both the Kembata
" fermentation method and the Gurage method were carried out adjacently.
The results of this test were not yet available but it was planned to
do similar tests in other regions. In the project proposed to be carried
out ot Debre Zeit, we were going to ask questions such gs is it necessery -
-to have a fermentation period to start with any way. The result of such
tests would determine the direction of future work. This project will
involve mechanicel engineers to preduce improved processing tools and
a biochemist to study the nutritional quality of the food and a micro-
biologist in order to assist.in developing the food processing. It could
well be possible to introduce a yeast into the food process and thus
shorten the length of time needed to get the end product.

On the question relating to yield Ato Teketel said that the size
of a plant depended on the amount of care it had been given and this
determined the yield; whether 3t had been given manure, whether the soil
was fertile, etc. Even at the same altitude yield varies greatly from
one farm to another and is not determined by the processing procedure
after harvesting.

A participant commented that he was impressed by the fact that
about & quarter of a hectare of land could suport an average family and
give a yield of £0 g/ha of food. He wanted to know what other factors
were associated with enset production. Ato Teketel replied that enset
appeared to be & very suitable crop where the amount of land for a
family is severely limited and also where there were problems of soil
erosion. Cultiveting annual crops or highly sloping land with very
friable soils only accentuates the problem of soil erosion. However,
the cultivetion of enset helps to stablise such scils. There are other
advantages to enset cultivation, the by-product such as fibers can give
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a quite good inc?me. The fibre companies use enset fibre o make salt
and seawater resistant ropes, bags and twine, Secondly, in areas where
enset is grown no hails ere used in building houses and %ences. The

dry leaves particulerly the mid ribs are used to tie the frame of the
house together and also in constructing fences. The major problem in
enset was its nutritional inadequacy, it was very low in protein, If

it was possible to provide protein fortifyin
ble to g crops, then ma
for enset growing areas could be -overcome. 7 * probleus

. A perticipant commented that he hed not been aware how aiffi

it wag'to process enset. He asked the speaker about th: ;ossgégiiggi:
f?r d1Ye¥51f}cat10n for enset growing areas. Ato Tekétel‘reblied that
diversification was a difficult problem. Once & peraon's taste has
been developed they are not ready to change their eating habits
gowever, a.catastrdphe might force them to do so *but at presené'

1f the basic carbohydrate requirements for a family can be produced

on s qgarter of & hectare then one should look for possible crops to
grow with enset to improve the diets of the people. This could best %e
done by under plenting or intercropping. This will mean that the
plantlng‘qf enset will heve to be systematized to leave enough space
?o? the.lqt§rcrop to grow. As enset is found in a wide rance of loeal~
1t1esg.;t‘w111 not be possible to just give one or two recogmendations
for.jlntercropplng. The farmers at Kembata have been given potato and
har%cpt'bean whi?h hzvebeen grown fairly successfully. The enset '
project was considering developing varieties particularly those that
are grown fron sced which will mature in three to four years. In the
first two years intercropping should be quite possible because the
plants are small and will not over shade the intercrop. However, for
the last two years this will be more diffiecult. , '
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INVESTIGATIONS ON THE POTATO ASfA POTENTIAL
FOOD CROP IN ETHIO?;A
_ , by

i i i ‘e Mariam
Haile Michael Kidane L am. o
Assistant Professor, Department of Plgnt Sc1§nces,
College of Agriculture, Alemaya?rﬁarer:

The Potato (Solanum tuberosum) is the Wﬁrld'shfpuith fg:g.
importent' crop, after rice, vheat end e (3)..t§lzm23§cap?its‘main
orgginated in the mountain regicns ofltzoplgzt Eggntries" Tﬁe'potaﬁb”

R S immact has been in tempera ?:Z 188, 4
'igrl;:ézg;air;$€21 contribution as & basie food crg? o ;rgzizii 212323
b8 : ST - , ion and breeding of- ) e
of the world. However, through selectl ible to transfer potato

' 3 i ' si
: tropical latitudes, it is now pos to _pot
' :aiigﬁiz 22 theptrOPics'an& subtropics such as Ethiopia Xheie ize:s-
. zxpecte& to edd substantislly and advantegeously télfoo supplies..

ation with the Institute of Agricultural Research .-

~ In cooper _

- ' ] iculture has '
and the International Potato Center, the College of Agricul e R e
coordin~ .
rt should rapidly stimulste a -

. At present, the potato program

1 who are needed to develop technology
s information to the farmers,
one of the current top priQrit%e§ ofrtgg

d yielding varieties and organize ‘an
distribution of certified seed

] im. the pro
recently launched & potato progranm. The major algegi i a?noge
organize and promote a strong potato research proj ,

' ated manner. It is felt that this-effo
viable potato sgriculture in Ethilopia.
lacks sufficient funds and personnel °.
for Fthiopian conditions and transmit thi
In view of these limitations,

pre i ‘ lop goo

otato program is to deve :
gffactive method for the production and brioa
of the improved varieties. This paper summ 25 the B0

. potato in Ethiopie, as well as the preliminary res
‘and :screening project carried in the Co

s the potential of

The Need for Potatoes In Ethiocpie

Potato can give very gignif@cgnt ?ut?itlo
‘to both rurel and urban communities 1n Etthﬁlg.
tionel potentiel, the potato renks first aﬁodgy e 3
in calorie production per unit area ?nd pe
potato comes. second only. to soybean in
protein per hectare (6).

f the selection
llege of Agriculture at-Alemgya.

nal-and'economic_bgn?fits
In terms of its nufri-

i the 10 major food crops

As chown in Table 1,

‘the production of net utiliqule
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TABLE 1. Protein yield of various ereps per mait of land
(from Kaldy, 1972).

et utilizable

Crops Protein/“a in kg
Soybean —~—- - 376.3
Potato - 276.8
Meize  ~-- : 251.3
Beans — ~~-- 148.7
Peas  ~v—mmmmmmme—eeee 1139

. Wheat -. ~ 118.5

The essential amino ecids and the extent to which these may be
supplied by potatoes is presented in Table 2, According to Burton (1,2}
and Sirmonds (1), not only is the total protein in potatoes higher than
is usually thought, but it is also of reasonably good composition with
respect to essential amino acids for humen nutrition. The daily con=~ .
sumption of 800 grams of potato of average composition, supplemented with
T5 grems of whole egg, would supply the whole average minimum daily requir-
ement for protein (1). Such superior produstion of both calories and very
btalanced protein per unit area per day over the major cereals is frequently
overlooked especially the developing countries of the world, such as .
Fthiopia. L ' . :

In addition, a significant fact sbous the nutritional quality of
potato is thaet it is also an excellent source of vitamin € and the .
vitamin B group. As shown in figure 1, a mediwm size fresh potato can:
provide almost one-third of the daily vitamin C requirement of an average
adult {11). At a consumption level of 200 grams potatoes per day, the
vhole of the daily vitamin C requirement can te suprlied by freshly
harvested potatoes alone (1). : . :

.., At present the vest majority of the population of Ethiopia depend
on grain erops and the food potentials of the tuber crops such-as potato
have not been adequately exploited. Protein scarcity end insufficient
calorie supplies are apparent nutritional prcdlems in many parts of
Ethiopia. It is not implied that the consunption of potatoes alone
would close the protein end energy gaps, but it should help to improve
‘appreciably the quality of the basic .diet in rural aress of Ethiopis if
& coordinated national effort is made in the promotion of potato production.

- Potatoes are widely cultivated vegetable crops in Ethiopia. Most
parts of Ethiopia have a very suiteble climatic end edaphic conditions
for quantity production of high quality potatees, They are grown in
home gardens and small truck patches in many areas in Ethiopia. People
seen to like potato as a food in Ethiopia. They taste good alone and
combine well with other foods. The consumption of potato in boiled
form is common in the country sidi - where it ic grown. The culinary
use of potato in making "wat" {our local spic: ~tew, is nalso note worthy.




TABLE 2. Requirements of essentiazl amino acids and the extent to which these mey be supplied by
potatoes (from Burton, 1966)

Requirement of Aver- Average amount
. provide daily requirement (ke).

>wwwox..m<mwmmm~m305bﬁ of potatoes necessary to

age adult male (7Okg), provided by

Amino ecid g/day to maintain lkg raw pota- . baked in French
N/balance toes {g) - boiled mashed® ' skin - roast fries Chips
Tryptophane 0.28 0.32 0.9 0.9 0.6 0.5 0.4 0.3
Lysine . 0.8% 1,23 0.7 0.7 0.k . 0.k 0.3 0.3
Leucine 0.85 1.33 | 0.7 0.7 0.5 0.k 0.3 0.3
,  Iso-Leucine 0.84 H.wﬂ. 0.6 0.6 0.4 0.k 0.3 0.2
. Methionine 0.45 0.32° 1.h 1.k 0.9 0.8 0.6 0.5
& Cystine O 0.39 0.15 2.6 2.6 1.6 1.5 1.1 0.9
! Phenylalanine 0.64 0.89 0.7 0.7 0.5 0.b 0.3 0.3
Tyrosine 0.46 .76 c.6 0.6 0.k 0.4 0.3 0.2
Threcnine - 0.56 0.81 0.7 0.7 0.4 ok 0.3 0.3
Valine 0.8% 1.05 0.8 0.8 0.5 0.5 0.k 0.3

-
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Home made potato chips or fries {kesh kesh) and mashed potatoes are
elready popular in cities and rural areas of Ethiopia.

Potatoes also have a very considerable economic value in
Ethiopiz. An increase of potato production in Ethiopia during the last
few years is due to both expanded domestic and export market. Poteto
hae become one of the important elternative cash crops within about 100
km radius of the major cities in Ethiopia. It is also important to
note that the value of potato exported to Djibouti market is one of the’
highest in Harerghe Province (7,9). S

Production Problems

General observetions indicate that in most of the major potato,
growing areas in Ethiopie the leading problems appear to be the lack of
well edapted varieties, sufficient good guality seed potatoes, as well .
as - adegquate egronomic techniques. Diseases, especially blights,
bacterial wilt, and other tuber rots seem to contribute to the reduction
of yield of potatoes. Adequate storage and marketing facilities are also
equally important factors that need to be solved in order to expand

potato culture in Ethiopie

Materials and Methods

The potato adaptation and screening project being carried out at
the College of Agriculture, Alemaya, has indicated that there iz a wide
veriation in the seedling introductions from the International Potato
Center, as well as in the locel and introduced cultivars as far as
yielding capacities and disease resistence are concerned (8).

As part of this project, seedling introductions representing
Andigenum-Tuberosum, Andigenum-Andigenum were obtained in e form of true
botanical seeds in October 1973 from the Internstional Potato Center.
Additional seedlings of Tubercosum-Phurejs crosses were also obtained from
the Potato Introduction Station at Sturgeon Bay in August 1973. A total
of 3075 seedlings were_ planted as first year seedlings. These included
840 seedlings representing Andigenum-Tubersum crosses, 1448 seedlings

representing Andigenum-Andigenum crosses, and 787 seedlings representing .
Phureja-Tuberosun crosses. This program is in its third cycle of
selection. .

‘In addition, over 120 clonal and varietal introductions were made
from various reliable sources and were evaluated under cur conditions
for the purposes of screening out some varieties with certain desirable
traits. Local varieties were also included in the selection program to
serve as reference materials for yield and other horticultural character-

stics,
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Preliminary Results & Discussion

Tuberosuingzhe Andigenum-Tuberosum, Andigenum-Andigenum, and Phureja-

recorded ngegatlng populaticns, no specific yield data has been

ified on th o:ev?r, there were o number of very promising clones idemts:

vegetative :ro::;s ?g)(%)bv;nthlgor’ (2) wniformity of tuber and .
: » uber shape and ecolor, (% :

maturity, and (6) disease reactions. > (4] et capacity, (5)

assessmeﬁggn% the varietal and clopal introductions, preliminary yield

Besessuen Tivengen done on 20~hill plots for the USDA and Mexican -

from USDA ave er ber yields per 20 hills for the advanced selections
presented in Table 3. Some of these clones had not only

very satisfactory tuber yields, b
oy At characteristich s, but also_appea:ed to have good tuber

TABLE.S. Tuber yields of advanced selections from UsDA

Pedigree No. kgigédhigl
B-5T0k 26.0
B~-49T2 120.0 -
B-633L . o 24,0
B-6L02 - 3.0
B-5502 ’ 1 26.0
© - B-5505 A 28.0
o B-ébor . 22,0
B-6L03 - - 32.0
B~5570 o | 18.0
: B—633g ' 2k.0
B-563k ' 30.0

tneluded 2';'he original Mexican'clonal end varietal introductions
poctuded B3 2;w;;io?e§€.ii Mexican varieties, and 20 Dutch varieties
. _ ! nitial screenings in 5-hill end 10-hi )
o - 1 and 10-hill plots
: ;i:égezz @riymed down to 10 new clones, 8 Mexican varietieg ané
T Duteh ¥ r%:lleg. The yleldg per 20-hill and other information for
erials 1s.presented in Table 4. It can be seen from this

table that some of the eclones . . N
and tuber charecterstice. &Te very promising in terms of Yleld‘
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TABLE=&L;'Yiéid*éhd Tﬁﬁer-Chéraéterstics of_Mexipén:Introductions;.

“Yield in.

Pedigree - - Skin L L o in.
Eﬁzfy -1No% L ':“Colorl( - . Shape . - - Eyegj -~ keg/20 hill -
1., . CCU-69-1 - T W Round S.E. 21.2
2. ' 'BIB-69-1 CW Round S.E. 18.8
3. BMI-65-1 - - W Round oval S.E. . 18.9
bk,  ARX-69-1 . .. W Ovel . S.E. k.o
5. AFN-69-1 W Oval 8.E. ehté_ o
6.  ATK-69-1 ° Y- Flat 8.E. 2uh
7.  CON-69-1 R Round~knobby  D.E. 23.0
8. CFR-69-1 W Long flat . S.E.. . 2L.6
9.  CFC-69-1. - W Round .~ =~ °  S.E. 23.0 .
10, CFN-69-2 - W - ~Round 5.E.-D,E. 15.2
1. - ANITA - 0 Y Round.  8.E. 21.6
12. 7 FLORITA . - W Round S.E. 2k.3
13:-  GABRTELA W Round oval S.E. ;9,8 .
1k, GRETA W Round S.E. 20.
5. HILDA W Long oval - 8.E. 22.0
6. JUACITA R Round © 8.E. 13.2
17.  MONTSAMA W Round S.E. 2.8
18. ROSITA W - . Round S.E. : 16f§
13,  ALPHA Y . Flet . 8.E. 23.b
20. PATRONES W ~ Long oval S.E. 19.2.
21. SPUNTA W Long S.E. 21.0°
22, CARDINAL -y - Long S.E. 18.8
23.  RECTOR - W Long oval S.E, 17.5
2h, JAERLA W - Round S.E. ;h.o
25.  EBA W Round 5.5, 15.2°
Yy = imite
Y = Yellow
R = Red
3/ S.E. = GShallow-eye
D.E.: = Deep-eye
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The initial effort of the screening program has established the

possibilities thet local tuber yields can be significantly inereased.
Our projected yield targnt is to develop. s variety with a capacity

to give a marketable tuber yield of at

leest 1 kg per plant under normal

conditions., The accomplishment of this target should enable the potato
grover to obtain a yield of well over L0 tons per hectare. This is
very significant. The estimated yield of potato in Ethiopia is a little
over 5 tons per hectare (4). A close examination of the preliminary

yield figures in Tables 2 and

3 shows that it is possible to develop

potato varieties with a yielding capacity of atleamst 1 kg per plant,

indicating that loeal yields of potato can be more than trippled in the
very near future, _ P

The foregoing considerations.indicate that potato has a very.

promising potential as a food, as well as an economic erop in Ethiopis.
It seems justifiable, therefore, to put a coordinated national effort
into exploiting the food and economic potential of this important erop,
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pIscusston .. ;2;’,7”'ffh”f;j?-”t;i“;g“;;ﬁ;dJ
_ _e;Chairﬁaﬁ thanked Dr.5H;ilérMiéﬁ;ei‘fé@"hisipéﬁéifbﬁjﬁﬁis
important erop. : = S S S DU

) It was conmented that the nutritional valug of. crops, varies
_ between varieties and the questioner wanted to ask Dr. Haile Michael
if the figures that he had given for the potato were -average .values orba-
‘sed < that of a particuler variety. _The.speaker replied that the. figures
given were averages for potatoes as a whole, e.g. protein content of most
verieties varies between 4 & 8%, however some exceptional varieties have
been developed et the International Potato Center which have a protein

composition as high as 25% on e dry weight basis.

A participant wished Dr. Haile Mickael luck in combating
peoples preferences over food. He felt that it had been rather taken
for granted that it was easy to change people's tastes in no time,
Experiences from CADU had shown this is not guite so easy. They
hed started a potato progromme and apart from preference problems the
major difficulty in the programme had been storage. He had seen some
storage facilities at Alemays College which were far to sophisticated
for the mverage Ethiopian farmer. He asked the speaker vhat plans had
been made for tackling this stornge problem. Dr. Haile Mickael replied
that he hed not intended to paint a rosy picture for potato, in fact,
this crop has probebly more problems than most crops. However if
the potato research programme was able to overcome the problems of
pests and diseases and is able to produce & clone which is early, high
yielding and disease resistant this will have 1o be followed by 2
programme which will produce certified seed. He was also well mware
that one of the major limiting factors for potato introduction in
developing countries, particularly those in tropics, had been storage
difficulties. Tt was therefore intended to investigate this problem
very thoroughly. However, if it is possible to produce a potato clone
which will yield in 4O to 60 - days, this would still be valuable even
without storage. As the potato programme develops, the other ciitical
areas in potato production will be subject to investigation.

A participsnt pointed out to the seminar that Dr. Haile Michael
was Chairmasn of the root crop committee of the nationel crop improvement
committee. The root crop committee was responsible for root crops as
& whole which inecluded, apart from potato, sweet potato, yams, Taro
(Colocasic ) and others. He asked Dr. Heile Micpael for the priorities
wvhich were to be given to root crops, especially the position for the
dry areas which are fomine prone, where & temperate crop like potato
does not have as much potential as-sweet poteto. Dr. Haile Mickael
replied that it was true that the root crop committee was not only
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| iz:zr:g;zdi;;ogzzito; ;ther root crops such es sweet potato, yams, enset
50 . owewer, the whole
constrained by a_shortage of éersonnel. ;ize:iizcziggiag?erzzs segerely
:ngompagses all importent root erops, but perticular emphasis zz:c
tg;:g glven to potato at.this time beceuse of its poten%ial. At the seme
v germ plasms collec?lons are being built up for sweet potato, yams
oes etc, and these will be investigated when personnel beche’ ’
u?ailable. At present the responsibility for sweet potato had been
%;?en to Nazareth Research Station and that for Taro and yams to Ji
- Thus although the paper had emphasized the importance of potato worima.

for Ethiopla, it was mot inte : -
other woot e;ops. | Y ) nded to disregard the importance of the
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.ﬁAéER REQUIREMENTS OF CROPS IN THE MIDDLE AWASH
IR | 7 by

. . , Amare Rette _ : :
(Irrigation Agronomist, IAR --Melka Werer)

Tﬁe’qﬁéstion of when to i{rigate o qrop; how much
water to apply end when to step irrigatlon.arg dz?flcult questions
that confront farmers .or farm managers in irrigation §ch?mes such as
in the Awaéﬁfvalley. These questions become doubly dlfflcult for farmers
in the Middle, Upper and Lower Valley and other parts of the country
due to the lack of adequate information on the water requirements of
their crops.

The ratural tendency of farmers and fa{m managers 1s to gave .
as much water as possible. Frequent water agpllcatlon in excess quanti~
ties if carried out long enmough will result in the loss of nutrients due
to excess leaching end in the untimely rise of the weter table to a
level where it will become impossible to gfow'crops.wzthout t?e 1nst§ll-,
ation of expensive drminage schemes. The instelletion of drsinage glpgs
maey become so expensive that & farmer or ferm manager may_have to abandon
his farn for lack of capital. In the Awash'Valley no cne appayently has
any ides to vhat extent the build up of the water tab%e is taking place.
In summery, this is a2 warning that farmers must not glve excess water
because this leads to: :

1. - substantiasl rises in the water table_and incregsed salinity
hazard; ’ _

2. loss”bf:nﬁtrients: o 7

3. vaétageréf wetet vhich méy heve implicstions for fayme?s
' farther down streanm; . '

4,. excessive fuel and other pumping costs if the water has to b?
pumped; and _ o |

5. iéwer yields if water excess is in the extreme ~ this may

result in the prolongation of the maturity period, excessf‘
Alddgiqg, loss of quality, ete.

Hove#er’fﬁfmérs must not subject their crops, gnless-ecqngmlcally
justified to excessive water stress, because the yield per unit area
of most crops is reduced. The degree of reduction depen@s on the o
length of time the crop is under water stress; the stage of crop gro :
when the water stress occured and the evaporative demand of the eaviron
ment during the period of water shortage.

Toe shallow water applications should be avoided because:

a) the development of the full rooting potential of the plants will
be iphibited leading to plants too weak to support themselves;

b} the efficieﬁcy of the plants to absorp moisture and nutrient is
reduced because of the reduced number of roots;

¢} in the longtern it may lead to theiaccumulatiqn of salts within
the root zone which will impair the growth' of the crop.

Thus, as much as is practically possible, a farmer must apply
water:in the right amount end at the right time which is consistant
with meximising the profit from his crop. In situations where water .
is & limiting factor the farmer will be faced with additional questions .
how. of much area of land should be cropped with a limited water Bupply =
or limited pumping cepacity to maximize profit in accordance with good
irrigation practices mentioned above. ' o ‘

Another important question is what crops to grow in e crop
rotation system: Some crops are very sensitive to the slightest water
stress, vhile others are more tolerant and ‘yield drops gently as water .
supply is limited.” Some crops reguire much more water than others, '

To summarize:theé:problems for whiqh”énswersfaﬁe ﬁéeded for farm.

managers are: -
® " ."l. ‘When to irrigete a crop?
.2. "When to stop irrjgation?.
3. How much water to apply?
L

- Given a fixed.pumping :.capacity or z fixed water supply how
much erea of land should be cultivated to meximize profit,
consistent with good irrigation nenagement practices?

5. In & crop protection scheme what is the best combination pf

© erops “that 'will result in the best use of the linited water
supply keeping in rind the economic consideration of

maximizing profits and good irrigation management practices?

Trials were conducted at Melke Werer Research Station to find .
answers or guidlines to the above 1ist of questions. ‘The results of = « .
these trials ere summarised in the-attached graphs. Pririarily these
triels attempted to answer the questions of when to irrigate 'and how
rmuch water should be given. The intervels for irrigation are given in
weeks land the amount of water in centimetres, i.e.' 7.5, 10, 12.5 or.".
15 em'per irrigation. - These trials ‘were carried out for the most import-
ant crops in -the:.Melka Werer:area; cotton, maizesgroundnuts, ‘wlfalfa,
sesame and haricot bean, ' : R
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Materials snd Methods

B 'ﬁaf§ing infefvals.bf irrig§tion-and Yary%ng fa?er:ggédgzzzz were
layed cut in sﬁlit—blot or randomized block d?91gg§€ 1n'P10t Tomat
in combination with other factors:such as scwing d ‘e:zed oyout
was such that laterial seepage and,l§akage weriipfglmzs O; e e s
goihg into each plot was measured using Parshs unes -

located near the plots.

For each crop, ﬁé&sﬁreménts of the relevant growth paga:;tz;s
were teken., In odditiod soil_samzlestwerebzgziﬁézzfgzg :ﬁalysed cor
irrigation from selected treatment com . :
:;?:{u;:rigitent._ These analyses we?ejmade to get an ?itigizi gipigzion.
rate of water use, the depth of-wett;ng and zonée of 501 ‘
The results from these snalyses are not reported here.

o i i ith the
The trials sites were.changed from yeer to yeer in line with
crop rotation scheme worked out for the Station. -

Definitions of terminclogy gge? ,

The 'maximum weter requirement' (WRmax) for any of 223 :zzgéthe

died has been assumed to be the amount of water sssociated wit o

Btu'lum vield obtained. The water requirement (@R) values- associs ot
32:;meac£ troatment were then divided by the maximum watgr regquiremn

TCWR . . éimilafié*the yield values {f) vere divided bY‘thejméf}?um:
e i .+ ir of: thus obtained were plotted on -
'-'Vield,{Y??xﬂCEEk)'_;T?? pair of:values ‘ ex .

_greph and the rcsulting curves are celled 'crop VEtg§ produgﬁ}qn; 
?ﬁgctionS'..i(SéeLTables 2.1 = 2.15 =nd Figures 1 to o ‘Uj o
» &he.?ﬁﬁtefﬁ;eépireﬁEnt_tWﬁ)‘ is used here to meap-t?g;;gggggp
£ watér appiied by jrrigation during th? groving season 0100% erop
Zn a situation where the spplication efficiency 1s ngarly P
the effective seaaonal_rainfall.‘ ‘ , .

"Thé\applicatiﬁn éfficiency in these trials was nearly‘¥00% ?ecause:
"a) the conveyence losses were negligible due tp ﬁh?'p?qx;mlty‘
" of the measuring device to the plots; )
sl o l‘d o - B o
. © b} :no runoff cccured; an c o e
c o g) the distribution of the water was uniforn due to the small
' . size of the plots and the uniformity of the slope.
' Hawefefudéepﬂﬁercolﬁtion'may have occured‘iﬁ‘the heavier water}ng
duty ztreatments. - : .

- to be of economic value in the Middle Awash,
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The 'effective rainfall' is assumed to be 70% of the total rain-
fall that fell during the growing season,

o _'Seasonal irrigation requirement’ is the smount of water applied
by irrigation where the gpplication efficiency is 1007.

o The ‘?umpingfor'diiersion'requirément' is théjambunt of.wnter‘that
must be diverted or pumped. to meet the irrigation requirement -of the
Crop Or crops. B . : o )

The various terms are related as follows:

-, 'SBIR = BSWR ~ R, ﬁhere: -

SIR =  Seasonal irrigation requirement of a crop; i
SWR = Seasonanl water regquirement of a crop;
R = Effective seasonal rainfall. ‘
‘2R 2=f1553  N where:

FR = Pumping requirement ;

E = overall irrigation efficiency .

Regults and Discussions . - - R : 3
i Crop water production functions have been developed for cotton,
groundnuts, maize, haricot bean, sesame and alfalfs (Figure 1 to 8).
Regression equaticns could have been applied to this dsta but the author
hed to leave for further studies and did not heve time make the caleul-
ations. - However the date from vhich the erop production funetions were
calculated are given in Table 2.1 to 2.15 so that anyone interested can
also caleulate the regression equotions. Detailed comments for esch
of the experiments can be found in the Melke Werer Progress Repcrts
1973/7% and 1974/75: . SR ST . |

The overall results from the trials has been suwmarised in
Teble 1. It is hoped that if a farmer or farm manager is equiped with
curves such as those given in figures 1 to 8, he can use them to make
certein menagement decisions, such as, given a fixed pumping capacity
or a fixed quantity of wanter, how much area of land should be cropped
and which crops would be the best to maximize his returns consistent
with good irrigation wmahagenment practices. Such. graphs could help him
derive a table such 25 is given in Table 1. Hence the final part of
this paper is limited toia discussion of Table 1. This table contains
the general recormendations for the crops which are currently thaught

For each crop the sessonal

irrigation requirement, frequency of irrigstion, the rate of water




it e e T 269 -

epplication end the total number of irrigations are given. The last
column gives the total amount of water required if the pumping or.

diversion requirement gives only TO% of the overall irrigation effieciency

required.

* Some crops Fequire a lot of water in order to-give their -best
yield. Under Melke Verer conditions, cotten sown at the beginning of
May and established alfelfa require over 100 em of water; alfalfa re~
guires 233.0 en annually to give 80~90f maxirmum yield. On the other
hand cotton sown in June and July, groundnuts haricct heapand sesame
require less than 100 em of water. If by some mis-chance a farmer
chaoses a group of crops with high water requirements he may have con-
siderable difficulty in fulfilling their requirements for the seasoun.
Thus by consulting such a table as table 1 he can arrive et o reasonable
selection of crops in accordance with his water supply so that he can
run his farm economicslly and in accordance with good irrigation manege-
ment practices, '

Following are some brief comments on the ccncept of the fixed
interval epproach in irrigation management. It is well known that the
water requirement of a plant is never constant but chenges with time and
the evaporative demend of the environment. As the ercp grovs it needs
more and more water until maturity. As the evaporative demand incresses
the plant also transpires more water. This suggests that 2 .
" fixed interval for irrigstion and a fixed watering duty do not fit
with the changing needs of the plant. This is true, However, the
simplicity of the systen coupled with some flexibility on the psrt of
the farm manager in adopting this system makes it 2 very useful and
easy one to apply in practice. However en astute farm manager or
farmer can meke the following adjustments te e set irrigation interval
and vatering duty regice.

Early port of the seagon:

Generally lcnger intervals between irri ations mey be followed
in the emarly part of the season (0~35 dnys) for cotton and groundnuts;
for haricot bean shorter irrigation intervels are recormended.

Middle part of the sesson:

Cotton sown in May should be irriegated mere frequently then that
sugzested in the table from pesk flowering to boll opening as this is
when the plant has its highest water demand.

Soil type:

More frequent irrigations should be given on sandy snd silty soils

then in silty clay types.
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Climate:

In years of low July - August rainfall, J
be irrigated every three weeks. » July sown cotton should

‘Saline soil: More frequent irrigationg are needed in.order'tc-leach

the salts below the root zome. :

Adaptations to other parts of the Valley: More ffeqﬁent irriéétions

should_be given in the Lowgr Valley and less frequent in the Upper Valley.




TABLE 1. Irrigation Requirement of Various Crops in the Middle Awash Valley for Yield Expectations
80 ~ 90% of the Meximm
_ N {PR)
e : : (SIR) ~ {swWR) Pumping or
- . . o . Total Total diversion. . FIGURE 1. ) et .
Crop © Variety mow_.qwnm . Recormended Rate of Weter Total Sessonal seasonal  requirement R& 1.0 Crop Water Production Function of Cotton sown on May 1, 1973 and 1974
. date ~ freguency of application - No. &f irrigation water at 0.7 over-
K . irpigation (enm irrig~ requirement requirement a1l irrigation
. , A{weeks) irrigation) = ation {em) {cm) efficiency{cn)
Cotton aMs1(70/74) Mey1 3. . Y125 - - 7 BT.5 112.3 125.0 :
Cotton CAMSY{T70/TH)  June 1 3 T T - %25 .3 75.0 o 1.0 _ 1673
; . ) L , . 4. gy
Cotton AMSL(TO/TH)  Jwly X W - 1.5 € 45.0 73.0 6k.3 ar
s . _ s : ‘ . : . ? . Ymax = 77,7 Q/Ha (Seed Cotton)
Groundnuts NC2 or . early. R " . .,w ) ‘ . o . - WRmax = 1706 mm
; ) Viginiebuneh Y9RET oy : 12,57 ¢ 5 . 625 - 8.3 - 89.3 | : A @ . Bffective rainfall = 256 mm
~ Maize Regular °~ early =~ = . T B | y \ ) ‘ 1674 |
¢ : : : . s . ‘ 8 '100.0 100.0 2, , =
“ (grain) White. 170 .zﬁ# _ am _ o _u.m R . _“_.o _ 142.9 a
. i . . . . s : : v . Ymax -= £1.) Q/Ba
Herricot Mexican 142 late , : _ ; g _ o . ] b\ g WRmax = 1898 @y
bean . “ L Oet. 2 . w 10 . S - T70.0 _ 70.0 - 100.0 o, , Effective rainfall = 248 mm
Sesane 7 65, . late PR : U Co . . , ~ 3 \ o ‘ .
N January '3 - 10 : 5 . 90.0  60.0 71.4 N m 0.5 ]
Established Heiry - ey L AU ’ . i o
Alfalfs Peruvign . On,m. Novi X o 1> . , 13 195.0 . 233.0 qu.mﬁﬁbzﬁﬂHH%u t
@ = Irrigated every 2 weeks
A = Y ..:. 3 "
. g = "o :. 4 - "
0.0
0.5 | 1.0 1.5
. WR/WRmax : .




¥/ Ymax
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FIGURE 2. Crop Water Production Function of Cotton Sowing on June 1, 1973 and 1974

FIGURE 3. Crop Water Production Function of Cotton Sown on July 1, 1973 and 1974
| P! 1973
1.0 W.i\ﬁ ‘ ‘ Ymax = 62.7 Q¢/Ha {(seed non.ﬂcsv.
“ w \ o : Wrkmax = 1836 mm . : . -
J . Effective rainfall = 2236 mm . | . H - -
ok 1974 1.0 : I P, _— A - 1973
A ; . - o . v ’ [
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FIGURE 4. Crop Waler Production Function of Groundnuts 1073 arnd 1974
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FIGURE 6. Crop Water production Function of Sesame (Vvariety T.85) on January 25, 1974. MWRS
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FIGURE 7. Crop Water Production Function of Baricot Beans {Var. Mexican 142)
sown on the last week of October
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TABLE 2. (Continued)) - -
+2 -~
= o
g o 2 = & £
g9 o) 592 ¢ o
5, § " A g ney gﬁu -
£ I = - a P CFp :
o AY g  d @ oo B G G e~ -
9 oy S 2 1 & SR S°8E -
88 fF fEg BS f3 23 eSS T w vl
9E% EU glBB SB_ Bu HoSo 9E9- % TRow Ve
. Laed ; Ei [ . .
HE2 248 BER w8 HEo 4558 gfaE ¢
2.4 Cotton: Variety AMS 170; sown 1 June, 1974; yield in seed cotton g/ha
2 7.5 8 0.0 2.8 25 106.8 9.8 057 0.93
2 125 & w00 " 1gg-g oy e 100
e s & deo m ) W3 k33 ods 0.0
3 T Gos " 109.3 50.k  0.58 0.9k
3 12.5 2 * - " 134.3  53.4  0.72 0.99
3 .17'5 2 87.5 n " 76.8 33-2 0.4 0.62
t ,ig.g | ﬁ' gg-g . " : :96:8 39:h 0.52 0.73
—:E———-ﬁ‘ll;2=====g;;=====lglg-== . - ====%%éég===&1¢g==sofg2 ===9:§2_*—=
2.5 Cotton: Variety AM$ 170; sown 1 July, 1973; yield ip seed cotton g/h=
| D Y 0.52 . 0.72
o 5 8 40 22.7 25 87.7 32. . o-12
2 10 8 80‘ L' 1" izg.; Eg.; i.gg . 1:00
2 15 8 J. 129 it " 67.7 21.8 O‘hO O.h8
L 5 4 20 " " 87.7 21.0 0.52 0.60
4 '+ 10 b -ho n ) D .6 O.Gh 0.65
__k 15---— gﬂ ég:== "==ﬂ— %OT!T =9& =4 5= =
2.6 cotfgn; VarietylAMS 176; sovn 1 July, 197h; yield in seed cotton q/ha
2 1.5 9 67.5 %8.0 25 110.5 gg.g g.gg rkg-gg’
2 12,5 9 . MH2.5 Wy ‘éég'g 36.3 1'77 .0:93
S 1;‘2 2 ;E;'g v 88.0 32.8 - 0.78 0.8k
3 12.5° 6 75.0 " " 1ig.g gg.i : i.g; g:gg
3 17.5 6 105.0 " " 173-0 337 oS .86
) 136 L o0 " 93.0 38.0 0.82 0.97
h' ——— _11;5 _____ !i- —————— 1 g&g N ____:__._.:i:: ===‘1"%3;"g“=“39’"§===‘;é9‘g V;l.égg—g‘
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TABLE 2, {Continued)
+© ) .
g s o
[o R e o £
. I 4 8 Y
2.9 ~ ~t 9 5 Y% a8 '
3% 0 d & b ®ug G 3 b WR Y
8 ) . § bl @ ¢*44,E 8o~ WR max Y mex
ord Wi O o g8 M > Q v} 3 O H —~ . .
4+ g S h a4 @ @ e e LI 0 @ O > :
4 t-—- el 93 [} 4 42 o 4 W 4 b S
=11] 4 Ly e -~ 20D @ ¢ Gy L — g e i)
0w V o~ g n mgn D g~ §HC’3""~ ,,-55&,,-.. ~
AES 888 BHEY SO B ndEg 9%me 5898 .3
HH-— X dee BHO OO0~ KMe 2 &5— 5415 j H >4
2.7 Groundnuts: VarieterCE;AéownIIQ May, 1973; yiéld in kernels q/he _
2 5 7 35 kb 36 95 ko 1.00 1.00
2 .10 7 .70 " "o 130,k 36,0 1.37 '0.90
2 15 7 w0 " " 165.4 36.6 1,37 - 0.92
3 5 5 25 o " 85.4 36.3 0,90 0.91
3 10 5 50 M " 110.4 36.7  1.16 0.92
3 15 5 75 " i 135.4 37.7T  1.h2 0.9%
A4 5 3 15 " " T5.4 30.0  0.79 6.75
L 10 3 30 " ! 90.4 34.7  0.95 0.92
b 15 3 Ls " " 105.k  371.3 1.10 0,93
2.8 Groundnuts: Variety NC2; sovn 4 June, 197h; yiéld in kernels g/ha e
2 .57 52.5 21.8 25 99.3  LL.T  0.74 0.98
2 12.5 T 87.5 -~ " 134.3  45.8 1.00 1.00
2 17.5 T 1225 " X 169.3 43,9 1.26 0.96
3 - T.5 5 37.5 ' B 8k.3 k2.2  0.63 0.92
3 12.5 5 62.5 " i 109.3 k2.6  0.81 0.93
3 17.5 5 87.5 " " 13k.3 k2.8 1.00 0.93
b 7.5 3. -22.5 " " -~ 69.3 - 35.2 052 0.77
) 12.5 3 37.5 " " 84.3  37.8 0.63 0.82.
4 7.5 -3 52,5 " " 99.3 k1.1 o.7% 0.90
5 T.5 2 15.0 " " 61.8 27.4 0,46 0.60
5 12.5 2 25.0 " " 71.8  30.3 0.53 0.66
5 17.5 2 35.0 " " 81.8  30.6 0.61 0.67
2.9 Meize: Variety Reguler .aite 170; sown 8 November, 1973; grein yield 12%
. moisture q/ha.. oy - :
1 . 7.5 14 105.0 0.0 30 135.0  69.4  0.66 0.96
1 12.5 1k 175.0 " " 205.0 72.2  1.00 1.00
1 17.5 21k -« -2h5,0 " "o - 275.0 51,0 1.3%° 0.71
2 7.5 T 52.5 " " 82.5 55.3  0.k0 0.77
2 12.5 7 87.5 " " 117.5 66,9 0.57 0.93
2 17.5 7 122.5 " " 152.5 60.7 O.T7h 0.84
3 7.5 L 30.0 ! " 60.0 18.6 0.29 0.26
3 12.5 k 50.0 & " 80.0 32.6  0.39 0.ks
3 17.5 L 70.0 " v 100.0 4.4 0.k 0.64
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‘taken from March 1974, tc March, 19

Yield in tons/hafyear.

o+
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o g.5 a 5 % =88 - e
b O i d £ O & D~
Ef 0y 9% 8 ¥.F BEp 0 _
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orf ot & erd Qo £ M > -0 %) v oY H ~— WR. b'd
£ d g M L=l [T - e 145] L — —
g B el W g oo R ¥ o T L m~ o WR max Y max
SE% BH ogbo g% B¢ 8sdd- 988~ 3 |
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HEE EBE 3HE dyc §EE B&RS 88pz @ . o
2.10 Haricot Bean: Variety Mexican 1k2; sown 20 October, 1973; yield q/ha ™ .
' 10 50 ., 0.0 | 25 75 35.0  1,00:. .1.00
: 13 10 "130 " " 125 - 31,6 "1.67T .- 0.90
15 10 150 " " 175 262 2,330 0.75
2 - "5 N 5 - 25 " " 50 2106 0-6? 0-62
0 5 50 " " 75 28,3 1.Q0 0.81
: 15- -5 - T5 b " 100 30.2  1.33 0.86
3 5 3 15 " " ko . 3.8  0.53 0.11
3 10- 3 30 " " 55 k.o 0,13 0.h2
3 15 3 L5 " " 70 - 21.0  0.93 0.60
. 2.11 Haricot Bean:. Variety Mexican 142; sown 2h Octdbgr,.197h; Yielé;ﬂ/hﬁ
i 10 50 0.0 * 25 75 0 38.0 1,007 3,00
1 13’ 10 100 " 125 38,0 .67 1.00
1 15 10 150 " " 175 - 324 "2.33 0 0.85
2 5 5 25 " " 50 13.6  0.67 0.36
2 10 5 50 " " 75 34,8 "1.00 0.92
2 15 > 75 " " 100 3.6 .1.33 0.91
3 5 3 15 . ) 4o 6.9 0.53  0.18
3 10 .3 30 n " 55 20.0  0.73 0.53
'3 15 3 bs " " 70 25.6  0.93 0.67
2,12 Sesame: Variety T-85; sown 25 January, 197L; seed yield gq/ha. _
| . L 9.8 30 B8 1.k .06 - 0.1
1 12 3 . 93 9? " . .129.8. -10.0 .1.63 . O.71
1 15 9 135 ! " (174.8 7.9 2,19, -0.%6
2 5 Y 20 " n - 59,8 12,8 0.75 0.91
2 10 1 40 " u 79.8 1h.1 1,00° 1.00
2 15 i 60 " " 99.8 11.8 -1.25 0.84
3 5 3 15 ) N 54,8  12.1  0.69 0.86
3 10 '3 30 " " 69.8  12.3 . 0.87 0.87
3 15 3 L5 " " B4.8 11.5 -1.06 0.82
b 5 2 10 " i 49.8 9.5 .0.62 0.67
by 10 2 20 " a 59.8 9.9 0.5 0.70
ok 15 2 30 " 4 69.8 .10.9 -0.87 0.77
- o8k -
Table 2. (Continued)
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2.13 Alfalfe: Cultivar Hairy Peruvian; Sown 6 March, 1973, but the data were

T5; cutting frequency every 21 deys;

2 1.5 26 195 28.0 - 223 17.5 0.3 0.52
10,0 260 " - 288 16.3 y 8.6 0,b49

15.0 390 " - 418  17.k 1.00 0.52

3 T.5 18 135 " - 163 12,2 0.39 0.36
10,0 180 " - 208  15.7 0.50 0O.hT

15 - 270 " - 298 16.5 0.71  0.49

-} 10,0 13 130 " - 158 9.3 0.38 0.28
15.0 195 " - 223 14,1 0.53-. 0.42
==z=:=====gg"-g—- S .2-.=6-Q '-:;---":- = 288 :_L.._g..._?’.. 0,69 Q. 58

2,14 Alfalfa: Cultiver Hairy Peruvien; sown 6 March, 1973, but-the data were taken

starting March, 1974, ending March,

yield in tons/ha/fyear

2 T.5 26 C 195 28.0 - .53 0,62

\ 10.0 26 260 " 288 32.2 0.6 0.96

, 15.0 26 390 " - %18 30.2 1.00 0.50

3 7.5 18 135 " - 163 19.8 0.39 0.59

, 10.0 18 180 " - 208 21.3 0.50 0.64
15.0 18 270 " - 298 32.8 0.1 0.98

h 7.5 13 130 " - 158 16.7 0.38 0.50
10.0 13 195 " - 223 28.8 0.53 0.86

= liéo %; 260 == . = g§§ glés 0'69 O'Qg

L 223

30.6

1975; cutting freguency every 28 dnys;

2.15 Alfalfa:

Cultivar Hairy Peruvian; scwn 6 Merch, 1973, but the data were taken

teken starting March, 19Tk, ending March, 1975; cutting frequency every
35 days; yield in tons/ha/year.

2 7.5
10,0

15.0

3 7.5
10.0

: 15.0

y 10.0
B 15.0
20.0

. ——— g

26 195
26 260
26 390
18 135
18 . 180
18 270
13. 130
13 195
13..-..260__

28.0 - 223 23.3 0.53  0.70
" - 288 27.5 0.69 0.82
" - 118  33.k 1.00  1.00
" - 163 13.3 0.39 0.40
" - 208  20.6 0.50 0.62
" - 298 27.0 0.71 0.81
) - 158 14.5  0.387 0.43
! - 223 26.8 0.53" 0.80
= e aee288____23.6 0.69 _ 0.71




DISCUSSION A

= . ' Tne Chairman thanked Ato Amare for his interesting paper and
. felt that this topie was very important for future development. In the.
.- futyre inereasing.crop yields will probably depend as much-on good water
‘menagement , pa:ticularly_in‘irrigatéd schemes, as it would be on good
methods of disease control in different parts of Ethiopia. Thus this
. paper has reised an extremely important topie. - .- = SR
e Ato Amare was asked to what extent & fresh set of tables and
. graphs would have to be drevn for different soil conditions. He rveplied
-that the results that had been presented were suitable for the area -
afound Amibara. However, in areas where soils ere extremely light .
or extremely heavy these perameters would have to be reassessed, The
results could be applied to soils of an everage silt loam type under .
elimatic conditions similar to those of Melka Werer. Other eonditions -

would necessitate drawing up a new set of tables and graphs, ‘

A participent asked 4o what extent the amount of water had
been based on the physical properties of the soil. Had Ato Aware used
the watér holding capacity of the soil in making the ealculation for
. the wdter requirement of the crops? Ato Amere replied that they have
not gone into details on the water holding capacity of the soil. How-
ever, from the past:work it had been indicated that about 15 cm of -
water wag needed for cotton assuming that the root zone of cotton resshed

120 ems thus the . .optimum for cotton was en irrigation interval of 15 days

with 15 cms watering duty taking into consideration rainfall and cther.
factors. - ‘ e, Sene I L

. In'replying tothe question on how farmers are expected to cal~
culdte the amount of water they can give crops,-Ato Amare assumed that
the farms wishing to undertake"irrig&tion would have monitoring devises
for estimating the amount of water they were using. There were standard
devices on the market for messuring water and these generally had to
be available to large farms. However for small farmers, he reckoned
that the Government will have to subsidise or provide equipment so that
small farmers could measure their water inputs. C

Ato Amare was asked what consideration has been given to crop
population and soving dates in their influence on the water requirement
for a given crop. He replied that in the trials they had used the
optimum plant population from other trials that had been carried out for
a number of years at Melka Werer, e.g. Alfalfa had been sown at the
recommenfed rate of 3 kg/ha, groundnuts st the spacing of 10 cm wherees
cotton was sown at & specing of 20 to 25 cms. He thought that for most
crops unless populstions were extremely high or extremely low the water
consumption would not be very different within a given range of plant

population.
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A p#fticipant ask i : '
ed 1f an '
of crops. - Hi - MR ¥ work has been done nation -
howevef h 15 paper hed inliiccted that water . Sombination
» he has alse.placéd : ves the mein constraint,

Ato Amare i . ©! Tarmers o3 .
effect, Fizilgsg that ¥ield alone was nOt'énOugi??pigiémlflng profit.,
cotton could not bgo%ﬂt view of the Middle Awash and the iazo has en
ance h ‘ surpaSsed B3 a good cash er et svallable,
e would put croundmat whieh we earner. Second in
erop, which althouéh'ifé ;ﬁe;é;gh.;as very water tollerant. - Anoéﬁgng,
is segame Ce oo ed Y18 1s low will ‘give goo e
good wate; Egzggzzﬁgglx gziiety T.85 which has bzéndfgggg?fégﬁgszurns}
; .. er.considerati e lave very:

the development needs of the'coﬁntfﬁe? tion ghould.take-lnto,accountr? '

A participent asked why o TP ;

A red wh .

the reports from-Melka Werer dg although thesetrials has been dome

. . not in
quirement for any given trisi or Dulk :igggiz;.:rzzandard e water ye- -

Ato. Mare: renlied thor pxoe <o 3 T
vere only avgﬁigsi:eﬁgigamth?t this vas because the Parshal Flumes .
nov being taken to %easuiza%;eéxpfrlmental plots. ~However, St86s$ﬁ;fe
- meast e ‘water : RO
#nd counter-checks onthe water méasuﬁggegzer the whole farm with checks

-
e

-3 : regressicn analysis,
- include re : . tnalysis,
woul . . gressio ua
d have been possidle if more time had bgezqévzgigsi:hougg these
. o the

could b : ; . i ip of the i AR ‘ .
€ seen that a high correlation could be mﬁg;ﬁtSHzna;he_graph e
s . . 8ls0 cormented

eeded to be tested for more

years: to if thes | set of tri

economi et i:;ligatzzzf-{gszits-were.born out overr;aisnggi ;:gi gr Cne
i - . ! od, ]

then he could make nvailable spester wished data to be analysed furE§:r

. ]e ] oo,
Amare thénked- him for his offe:?Puter facilities for deing this. Ato
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NEW PROJECTS ATlH“V A 7 S

SEE oy . _
- Ato Sileshi Berhane, H.V A

: of & 3 i ) ¢ a ﬁ&féppfeciation to the "
' st of ell I would like to extend my appre 1
I titutzlgf Agricultural Research for the recognition given to o:?
cn8 anies by inviting our people to atiend thls'usefulAsemlnzgvzzies‘
aggg for this opportunity to speek to you about HVA's new ae

It is not oy inteﬁtion,_nor em I competent, to prgvzi: yog'
" ‘with all sorts of data on the findings from our trial p;:ig roéects.
have limited myself to some general information on our D

The HVA Coﬁpaniésﬁoperating the anji/Sh?afangsmizzhgra-sugar .
estates have for quite some time been eager to-gt%m:igon progr:;:tfpmen
of new ventures in Ethiopia as part of a diversific |

‘ inning of 1 ; tudies have been made
' i inning of 1970, & number of s v
aﬁd'triai;?EZigézuzégz horgiculturaz,tea. and cattle fattenlng;pr0j§ctl,
: ket e

Hortieulture

We started with éxpe?imGFts in_groyihg certaig ti£:i¥ggsffu?ﬁs &
vegetables - meinly french beans, green peppers ang_; r;tends beﬁﬁééh
B' h exports in the European winter season which: e _ sen
Pocenbes ez?Maréh Coneurrently, through an extensive market resgifch
D§;§?2§r$3§ in various‘Eﬁropean countries, it was posilbiio;otizta__ls
the post profitetle products o ey vere exported fresh to Burope
i 4 semi-~commercia ; > XpOY : ;
:igeiznggzleizr¢ise veluable experiences were g:lnzglgzyprogzgzdhand
i ' duet q .

Bk i acking, transport, and on pro ) )
llngﬁegzigigii Eesultg,of the trials in growving, tran3portlggf:n§uiarkct
gg we came to the conglusion that it would be better ;o iozessing.
hoséicultural activities from freiﬁ expor?:gtgfatizrgigpspmay sslog.

i ides the adventage that the growl f e
Egiiuzigztd:he year, while the final prqduce will be less vglnerable
the problems connected with transportation. ... . .

We are now,‘thefeforé, concentrating on_processinf gfgﬁz ?i;nly
ins and i i 1 have been carrie
and strawberries for which tr1&1$. . :
ggggﬁin:s preserved and deep frozen products, respectively.

TIf all experiences in these‘trgals prove sugcegsfulivziZieto
and provided we ere able to smequire suitable lgnd, it is our ple |
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establish a farm and processing plant with a capacity of about 3000
tons of gherkins and 10,000 tons of strawberries per year. When this
project can materialize, it could provide employment for about 4,000
people excluding those small farmers we plan to involve as outgrovers.

Such & horticulture venture allows for the possibility to
integrate the activities with a cdttle fattening farm which leads ne
to another prqject-with-whiéh‘wg'aﬁe_engaged.:” A X

... We started-with a ¢attle pilot project about 3 yea:sfgéb with
the final aim'of establishing & corbined. cattle fattening/slaughtering
cperation for export of high quality beef, = e T

‘Tt still has to be seen ffgﬁfthé results of the pilot project

".as_wel; as from the prospects in the export.markets if such a project
“will be econcmivally vieble. - ' o o

During the first phase Of"thg;pilotapréjéct, we heve been

. able to determine how local cattle respond to intensive feeding with

locally svailable fodder and have thereby established the Tost suitable
feed rationms. o

It is our intention to ﬁaffy'oﬁtffhis_préject along with our

"’Héfticultural'venture; .The advantages. are that, while the droppings

from the cattle can provide the required manure.for the horticultyral
farms, the cattle in the ‘plenned farm can benefit from the .hervests of
alfalfa which is to be grovm as & rotaticn ecrop in the horticuitural:

farm. In this way- also therlané;‘can befeconomigally,)gtiliZEd,

A farm for:the‘gattle_frgjéptiis deémed’necessar&_forlkgfiéué
reasons such as: T . ; S -

l)‘ to improve the eondition df thé-caﬁtle béfote tﬁejf .
" . 8o into the feedlot for.intensivejfeeding;

' 2) to serve as a quaranteen area for holding'fhe;céttle :
~ for vaccinetion and- other treatments; and . o

3) to hold sufficient stocks of ecattle to ensure regular
subplies to the .feedlot and thersby safeguard the -
operaticns from sessonal fluetuations in supplies and :
prices of cattle. : '

Assuming that-allaconditiqns to embark,on?the cormercial prgject are
favourable, it is the ides to fatten end slaughter about 50,000 heads

of cattle per year which will provide about 8,000 tons of beef for
export.




Tea Project

. . : h

The last project I wish to inform you sbout 1s teaaznwizicquh

ing trials have been going on during the last ? yea;sferi_highway.
grzgzﬁgi 130 kms south of Jimma along the Bongg-Mlzan,_e

Tbeépufpose of these trials ié.to iind_out if'tgieiieihzs
‘suiteble for groving tee on .a commercial scele and to s
. right plenting materials.

. 3 igh
An aree of 1Q hectares has been planted wlthtselected.hlg
yielding clones_imported_fromeepya.

' L . : . ithin a few
A final feasibility study is now in the'?aking'iidbglzzéﬁoﬁic—
ths it will be known if the Wush Wush #e%;prpgegtﬁwRID:Bahk ‘ :
iigy viable. This project is undertaken Qo;ntly with AID’ Bank,

DISCUSSIONS:

‘ | 73

‘A perticipant commented that:be was g%ad:hZErssztg:zjzct.
‘envisaged the participstion of spall farmers in thel ¥ project.
Egvi:§%ed-to know what percentage of the product w?f:tgoseieShi .
from estate farms and what fron the small ffza.rm:rf.n:1 o Bl s it
replied that as yet nonc of their projects wer olng. For e ey
von envi d that their own nuclear estate would provide e
was env1sageh fectory. It is thought that at the beglgn;ngll  of
P eetion will come from the nuclear estate and this sz dg adual)
dee ?roduCtlg; of the total production. For horticulture HV do not
quilgzvzotiégland‘as yet. However, it could possibly follow the sa
even. : : » > it
ratio es that for tea. :

' gherkins and

At5'sé1eshi was asked why EVA has<cqncentrate§_og %;ngiEZ}'
stravberries in their horticulture programme. .geFizgc;ebéans."This.
hed tried fresh export previously in the form o s b beans. this

ject hed run into o number of problems. Air ra.nspof o8 zos |

priqeble and prices in Europe not competetive be?azse of e e
relia ailing at the time. This latter constraint wa now removed. o
Eixt£25vfactor against the fresh export business ga: tigve e i
inoﬁse for three months in the year and HVA wished to | it
for all 12 months.

In answer to a further question con fresh e:poztsﬁz; i:leshl
{ed that this trade was vulnerable tc many factors st B 2 e
i t E'Lkes lack of fuel, ete. However, if these cogs_ aint
lggigrbz zierc;me end the prices changed then 1t would alway
;ossible to come back into the merket.
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. Ato Seleshi was asked why H V 4 has chosen ‘only gherkins and
-Btrawbérries for export. He replied that these crops had been chosen
on the basis a market study carried out in Europe. This study had
identified crops with a reasonable market in Europe, and cucumbers, or

gherkins'and'strawberrigs had been chosen because.they have been tested
in the field and found to give reasonable yield. o '

It was often commented that fettening loeal cattle was not

an eeconomic proposition for a commercisl organisation, Ato Seleshi
vas &sked to corment. He replied that when they had started invest-
igations into this venture the price for beef in the export market
‘was very attractive, but it had subsequently fallen and was

now about_US$l.000/ton., Thus st this time such a venture would not
pay. o o

The final question to
snterprises of HVA in the cont
that he felt they f
It would now be pos
siphoned off and gi
ment is the major s
shares could provid
new projects, -

Ato Seleshi was how he viewed the new
ext of Soecialist Ethiopia., He replied
it in even better than they could have done before.
sible for the surplus funds from the profit to be
ven to development of & new project. The govern—
hare heolder in HVA and the dividends from. the

¢ & substantial source of income for developing

. The Chairman thanked Ato Selesh
seminar. He also commented that he fel
exports were good for the future,
of EEC and the tex barrier had bee
the past had been ensurin
space for fresh export.

i for his contribution to the

t the prospects for horticultural
Ethiopia was now an associate member

n removed. The major constraints ip

g adequate and sppropriately timed cargo

If thie could be ensured then he felt that ;-

to Furope during the

the export of fresh product from Ethiopia-
Eurcpean winter months could well triple.




i SOIL. ANALYSIS AND PHOSPHATE'RESFONSE- - "¢l . . .
o . ‘ §
" Médhnical Officer, S6il Pertility «. -« -
Institute of Agricultural Research, Ethiopia
INTRODUGTION =

A main purpose .of soil analysis is t6-provide a-gg;ckﬁandﬂpgiap
indicdtion of soil fertility, Analyseg‘Tergva;lablgprqsp p;giiéd
not always-provide~apreliable indicgfipp'qf thelresPons;_t;,%Ppatb
phosphate. The available’'scil-phosphéris measured in ¢ E ra :i&bt;ﬂﬂ‘
is the phosphorus -that is available.or made soluble by ; e ex cting.
solution used in the laboratory: there may or may not be an emp o 1.
relation between thé amount of ph§sEhO?V5 exfrag@§§¢and the amount.
usable by a crop.’ Co :

..In Ethiopia, the most useful rélatibn‘fgund to dgteuhigiggezA L
obtained by Hammar (1), {2) in Chilalo;ﬂwraag;i ?he spllf qﬁuthog.ﬁ,‘g--
rrouped according to” their analysis using the Qc1d Ex;rq{;_zg_mpm.P .
(eiiute R/, desctibad in (2))ee baton 11 o Py 10-20 pro t o

sy 20 ppm P, Responses to applied p orus k: wbér.Qf .
‘22§pgvigr§zdP§205rdiig %g:thg_gfbup?énd'a@y%sQ?y'rgcqmgendat;on§ w??e:,ma
planned on’ the basis of this analyticul delérmination.

The above data werée obiéined'frdm"chila}o ﬂwraja,‘gh;ght?oviiz .
a mmall part of the cultivated arca of Efhiopia. Other inves 1@: n
have been made on a wider area. Ri:ch_(}) ﬁgund that r:gpog&e.d {(4)
applied phosphorus was inversely related to clay conquPiD ngiiﬁizer
used data from the 1971/1972, 1972/1973 and 1973/197/ e silizer
trialg whieh are described in _5), (¢ ,gnd.(T)._ There_wgsJan.; 1ea
that responses to phosphorins were:related to soil analysis :S;o§e£t§ '
Olsen and lactate methods:as done in the Fﬁﬁ‘lgﬁgpatorlgs ? Holeita
and the Acid Extract method done in the M;plgﬁgx‘pf Arricu tu:i‘aﬁd Cee
lahoratories in Addis Ababa, The” relationship was h0w§v§§,w¢Theré_a;e-
was not judged useful for prediciing response in t?e‘fleli; bf'fhese ©
two major difficulties about using the experlmenta_‘:Qig rinle and
trials:  the first is the large experimental error in '?”Fi re‘iicé'.
the seeond is in the design of the trials. They werelslné eIn ihe
ations of a 3 x 3 NP factorial with one or two extra plots.

1) This paper was first presented at the FAO-FNORAD Semipar on Fertilizes¥
Use Development, e
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later trimls the lowest rate in the fa
23-23-8, Though one plot received the treatment 0-0-0, it was not

possible 4o calculate the difference beiween.the control and 23 op .
46 Xg/ha P205 because of the interference of the&ffect of nitrogen,

ctorial part of the trial was

Gowans (unpublished) made a small study comparing NP response .
to Aeid Extract and Olsen available phosphorus each at two laborateries,
The Olsen extract results appeared to give the best relation with ree
sponse. Grundy (4) reported = small study on fertilization of

natural pasture whieh gave an indication that the Olsen extract was
related to response, T .

METHODS

The fertilizer trial data used in this study weres

= 22 EFID fertility demonstrations, These are described in (8),
More than.200-sites were used for the demonstrations and soil
samples have been"obtained from more than 100 sites, But - ..
usable data could only be obtained from this number. )

: 7 DDA demonstration sites on fertilization of hatural pasture.

~ . Factorial fertilizer trials carried out by the IAR at Sheno, *
Endebir, Bedi, Clencha and two s0il types at Holetta. . '

- There are many possible methods of edleulating phesphorus ref-
ponse fromﬁfaétorial‘trials. The response studied here was %he,_‘ _
differenee betwéen O 'and 46 Kg/ha P20 vy In the 2x2 NP’ demonstrationse -
on thé 22 FPID'sites and the seven DDA sites the Px<(1) and NP-K
effeets were averaged'and.ekpressed‘as'aupercentage of average yield

.2t the site, A preliminary examination' was a2lso made of the data
expréssing the P effect g percentage over the control, i procedure
that appears to have some advantages. However since some dontrol
yieldr were zero the P response would be ‘reeorded as infirity. This
made certain caleultations diffieult.. o S -

-

-For the fastoricl trials carried out by the IAR the O to 46 Kg/hn
P205 effeet. wag caleulated by interpolation, . . )

On the EPID demonstrations and some IAR sites a number of erops
- were concerned (see Table I). For the EPID sites 21l low or very
irregular resulte were exeluded and the crop yields summed for

estimating P response, -coneentrating on cereals and pulses, Two to
Six crops were used, The aim was to clagsify the soils-into groups
where crops in general respond strongly, little, or not at all, It is
realized that this grouping involves loss of precision but the pro-
cedure is justified on the grounds of the rather high experimental

eon/




- 293 -

error qf_individual‘crop_rgsuits andldata-fiom the same:grbp could
-be obtained for only a few sites. There are probably more important
metters affecting precision and these will be discussed later.

 © 'Soil samples were obtained from unfertilized land round the
perimeter 6f the 1 ha EPID gites and from the control plots of the
DDA sites and the triale at Holetta., The samples reporied from the
other IAR trials are from the. general area of the site. " There is -
‘& particular problem at the very variable Chencha site which is
~jllustrated in Table I, ~The trials concerned were sited near the
-place from which composite sample 6743 was cbiained, but the : . -
‘markedly different figures in somples 6741 and 6740 from less than
-'50m oway roige some doubts about the connection between the trial -
responses and the soil analysis used. Annlyses for Jimma, Nedjo
and Kobo are given though yield data from these areos have not been
cbtalned, e : D R

The methods of analysis are reported in reference {4).

RESULTS

The ‘results ore presented in Figs 1, 2 and 3. The best relation
appears to be found with available phosphorus using the Olsen method,
This gives the best correlation in the case of the five sites where
phosphate responses are very high. S

A frechand curve was drown as indicated on Fig. 1 that might--
represent on underlying relationship. This relationship accounted
for 47% of the variation of the original data. However theé' rélatione
ship is not very satisfactory becouse there were marked divergences
from expectations at eertain sites, some of whieh are numbered.

"' The high and low sites were fabulated to find if the deviation
from expeetation eould be related to available phosphorus by lactate
or acid{extr;ét”methbds or to pH, elay percent or extractable zine,
There appeared to be gsome correlation with lactate ‘Phosphorus but
none with the other soil properties. It will be seen that four out
of :the five high sites have less than 3 ppm lactate phosphorus and
thé four low sites (10, 9, 17 and 4) all have over 3 ppm lactate
phosphorus, . . . . ) T

. The graphicel multiple correlation approaeh wasg used to examine
this indieation in more detail. The vertieal deviation of eaeh
site from the freehand eurve was plotted agoinst the Tactate phos-
phorus for that site. The result is illustrated in Fig. 4 where
lines have been drown to indieate the correction for lactate. The
deviations from these lines were analysed ond the muliiple corre-
lotion was found to account for 60% of the variation of the origimal

VA
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data N 'This.correl . Lo
; ation technique is o ; .
: 5 : . .
! of the variance accounted for 5re‘unde§§s$§;§i::‘?nd.?he percentages
i ' o ioned .
satisfastory for exanining thie filiese e
data were &xamin

hg thie #ultiple correlation: A 18 not
w it ] ion P
amined. on . much larger ‘sheets bf‘paper.n' T?e:or}g;nal
Couidpﬂigh and lOW‘pOints-fromﬂﬁié., ' - _
OUtd be associated with' thesavailabl
’ Y - ot A e hOS ! =y e b

b, 5 Ot o mreeaoiie s, e e, e ool e
extractable coow SEFQQ:WOTQ-PISO‘teS*ea againSt-total'hifrsiezg;dﬁw
T pper analyses not given here) Withia hégﬁtivg’r ép§§d

. ) .-' . L - '_--“.-7 - 5 1 ) { A ““. e IU:_ N

4 vere tabulated to find if they

; R . ' TABLE II ’ .‘ L st :_ﬁ__'h‘
- STATISTICAL KESULTS OF CoRRELATIONS BEmvmmy ~ @

RESPONgE AND ANALYSIS

f; Phosphate response O -
;- Prosphate response O to 46 Kg/ha P,
average of (]_), P, N, NP plétg, o

Ed

Units o ‘ S E
05 as percentage of

1 e - . .- R

- Analysis of Varignce 1

: 7 Lt . lSS . d/:{_‘ o '[J’arian ) o "}:’-
. L . ) : , i .V ce - . Rat?
Rggr?331on°on;013en'figures; ? 388é6{f' 5l :‘719510‘ e 3§f;0
Error - ot e C 2400 4.0 xx
44341 32 1388 o
Tota.l e LY ) Lo 306 -
4 Yomiabion BRI N
~ /7 Variation removed by regression - 38820'x'100. ‘= 474
. - ' o 5:83131' ‘;”‘,;r -
gtanéard error of indiéidualrébsér;giiog" o g
T 386" -~ .737.2 units _ :
Analysis of Variance 2 ROVER T : &

S5, 4/t Vsniince . Ratio

'Multiplé'regressiaﬁ”"'}i}

Oiéén and 1ac%ate fi . ST Loy e
LR ; gures 49868 5 . Clegra. T
Erpap . e ST L L¥974- 0 L BUT xxx
e o 33285 29 1148 7 ¢

. tel-. g Lomee a
.-.,vaf!aftl_?‘?: femoved ,by regref"cn nna 4:868]{100. o rso?l-. o
T R AR R = ST A

;Stgndgrdigrrer gf-indiyiaua}'éhéérvatigh i B
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Practical Implications

Phosphate response is more closely related to aveilable soil
phosphorus by the Olsen method than by the lactate or acid extract’
methods. A closer relation can be obtained by examining the lactate
phosphorus in conjunction with the Olsen phospherus.  Even if the
Olsen figure is high at over 15 ppm large respenses are reported.
Most of these responses can be explained by unusually low lactate
phosphorus, It appears that there are ai least two forms of soil
phosphorus supplying phosphorus to the plant: the ‘Olsen éxtract
measures one form and the lactate-another. B SN

In advisory work based on soil analysis it is usual that one
composite soil sample is taken to represent s0il in one area or at-
one site, The results of several samples may be used when reporting
on o larger area, The important metter is the religbility of
interpreting phosphate responseé at the site from which the sample
wos obtained, C o

. The sites are grouped according to soil analysis in Tadle III,
The average response in each group fits in rather well with the

- moil anaiysis. ‘Many" investigations have stopped ot this-stage and

the conclusions have been accepted for advisory use {1), :(2) and

(9). It is believed that this is rather a dangerous procedure. The

response i ‘thereford recorded at-each Gite ond.an estimate made from

the datd available of the reliability of e?timating.the response.
Tt is seen that the relinbility of estimating response is

expected to be around two out of three or better except in the ease

of Group III {Olsen 4.1 to 10 ppn and lactate over 3.1 ). ‘This

80il analysis rdnge ‘does not give a good indieation as to whether

- "there would be zn important response of over 20%. or whether the

response would be very small. The standard error of an individual
observetion is high at over 30.

The relationships in Table IIT, though not as reliable as conld
be desired, can be used for advisory purposes until better data be-
eome available. Other relationships, some less precise, and many
based entirely on average responses have been proposed and used with
apparent suecess, In most cases the rumbers of sites have been
larger. However it should be pointed out that increasing the numbers
of sites in eaeh group beyond about five or ten may have little effect
on -the relisbility of interpretation at o gsingle site. There is
rather strong evidence to suggest that no method or combination of
methods will provide a precise indication of phosphate response.

The possible errors are discussed. Grouping of the crops will
have resulted in loss of precisinn as will also the faet that the

coef
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. : S
sg;;1§22P1§Sf¥§;e noﬁ toeken from the exanct site of the trial before
roopiing or n each plot. There are difficulties in estimating
more e e gonse from factorial trinls, 'However‘therefare”twéﬁ“
nove lape si: r;asons for the lack of fit of the relation betwesn
sol respoises an reSponBe.‘ It will be seen from Table ITI that
Thaa oDonge on the IAR tr1§ls are generally higher than expected
These tri EPIgresug;Ely received more attention than the 22 NP -
(rep) ooy or + The anomalous results for Jihur and for Bak
J2J1 and Goben suggest that the relationship proposed may °

breek down at high i 4 :
Shoa, € #oil pHl ov in certain regions such as Western *°

f D OT?eggh:orgelatinng relatg soll analysis to response to 26 kg/hm
o %hg quantz£ o go gilve a direct relation between soil anai&sis- L
optinnm i yI? t§h05p¥ate-to bhe applied to obtain méximﬁmvor
Nl appiiéd Bute?g ig no response -to phosphate then no phosphate
Teed be applied, thl a high response to 46 kg/ha Py05 is obtained
It ic exaeetes th;: ‘tat.a high amount:of phosphate will be needed?
the mecirocted tha tl- will be so and the expeetation is supported by
by ot o 7 rials. At Endebir and Chencha yields of wheat. Y
ey oY ieale seem to level off. around 60-90 Kg/ha PO A%
flatte;'Outea;aluabéf series of Ax4: NP trials suggest that2y§élds
reruten out o ove 30-60 Kz/ha on black soils and around’ 60 Ke/ha o
' t Bedi and Sheno yields level off around 23 or 46 Ké/ia.

) B - I . s - I3 ) .
trials,e:;e;higiofmizggzrwzil be o?talned from phosphate calibration
s s a . € now in.progress and more-are plar .
But sufficient data will not be available for two or thrzz ié:::ed"

me of writing,

Until then this relati i
onghip, as th .
may be used and ean be usedp, ¢ best kmown at the ti
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TABLE I

Soil Analysis and Phosphate Response

No Ieb, Place Avail, Phosphate pH Clay Extr, Resp- Crop
Yo, - : Ols, Lact Acid % Zn onse
ppo P - ppm %

1 2628 Finote Selan 9.5 1.1 1.2 5.8 49 1€ 15 Ma.

2 2629 Burie 11.1 2,5 1.0 5.8 52 19 € Ma.

3 2644 Dabat 9.2 3.5 1.6 €.6 65 13 2/ Leg,

4 2623 WVoretta - 9.8 3.8 2.8 ¢€,1 63 21 -18  Te,So.

5 2625 Hamusit 9.5 1.3 2,3 5.5 63 13 35 Me,Mi,Te.

6.5361 Ezo | 2,0 0,0 6,4 5.0 55 40 127  Var.

7 5075 Asendabq 2,2 8,2 2,6 5.5 35 18, 73 Ma,
. 8 5072 Sokuru 3.0 1.0 0.6. 5.2 22 25 173 Var,

’ 8418 Ejaji , 409 302 009 5‘4 54 13 4 Ma.SO.
18 8227 Bako EPID 4.3 4,0 2,7 5.5 /40 10 10 Ma,

11 4223 Suba : 7.5 1.0 1.6 5.4 22 25 €0  Var,
12 2189 Sheno EPID A3.0 2.5 1.9 5.9 /8 12 58  Var,
13 4225 Addis Alen 2€.0 1.5 2,1 5.8 46 27 20" Var,
14 6925 Aleltu 5.4 1.4 A8 5,1 €2 8 36  Wh.Be.
15 G»"'l? SiI‘e 6-6 302 3-4 5‘4 ] 60 12 213 Var.
16 8430 Amno 3.3 4.2 5.4 5.4 74 10 22 Var.
17 8231 Goben 5.9 3.6 3,3 5,0 22 22 6 Var.
18 8429 Tibe 3.0 .4 2.2 5.2 60 11 - 122  Var,
19 4193 Deneba 6.6 T40 4.8 6.5 .53 14 -2  Wh.Te,
20 /196 Jihur 81.0 15,2 3,2 7.8 57 21 23  Var,
21 2195 Enewari 84.0 25.0 52,5 6.8 51 . 28  -21° Wh.Te.
22 2194 Mendida - /0,0 1.0 18,8 5.4 33 = 27 25  Var,
23 5087 Jimma IAR 5.8 2.4 5.1 5,8 62 ’5
24 4185 Sheno IAR 15.0 1.5 1,8 5.8 44 19 €8  Ba.
25 7019 -Nedjo IAR 1.3 1.0 4.5 28 3
26 6726 Endebir 1.6 3.6 2.0 4.3 38 8 200 Trit
27 2991 Holetta red 8.5 5.0 1,6 5.7 64 51 Wh,Ba.
28 3111 ' Holetta blaek 5.0 5.0 5.0 5,6 51 2 Wh,Ba.
38 2302 Mullo I 13,9 1.7 5.4 55 16 29 Dast,
31 4393 Mullo II 12,4 2.0 5.3 35 25 21 Past,
32 4297 Sululta I 15.4 0.6 5.3 23 28 1/ Past.
33 439 Bekemariam 43,5 2.5 5«5 37 25 7 Past,
34 4331 Kabi Gezaw 2705 3.0 5.6 3? n 3 Past,
35 4299 Sendafa DDA 10.5 2.0 5.5 45 16 2 Past,
36 4306 Xobo IAR 7.7 52.0 225.,0 T4 33 30
37 6741 Cheneha IAR 9.0 f.2 22 12

38 6743 Cheneha IAR 2.4 3.2 3.0 ‘4.6 27 16 149 [P.Ba.
39 7176 Bedi IAR 12,0 5.6 4.6 4.9 42 12 22  Ba,
49 6740 Chencha IAR 7.3 1.2 4.4 4.5 20 13
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TABLE TIT

GROUPING AND EVALUATIQN OF RESULTS

Phosphate response Px is O to 46'kg/ha as percentage of average.of'
(1), N,P,¥P plots.

I Olsen 4.0 ppm P or less,

Olsen Lact. Response Px  Average °
26 Endebir 1.6 3.6 200 P
8 Sokuru 3.0 1,0 143 A 129
38 Chencha 2.4 3,2 170 L
6 Ezo 2.0 : 0,0 iz . o7
18 Tibe 3.0 6.4 122
16 AT].TIO 303 402 44

Reliability 5/6 of high reéﬁcnse (or 4/5 if Chencha excluded). -

II Olsen 4.1 to 10.0 ppm P, lactate 3.0 ppn P or less

Olsen Lact. . Response Px- Average
14 Aleltu 5.0 L4 23
11 Suba 7.5 1.0 0 .
29 Legetafu 8.0 1.7 3
5 Hamueit : 9.5 1.3 i5 -
1 Finote Selan 9.5 = 1.1 5 |

Reliability 4/5 of response between 30% and 60% |

II1 _Olsen 4.1 to 10,0 ppn P. lactate over 3.1 ppm P

lact. VReSponse Py Average

Olsen

27 Holetia red 8:5 5.0 .51
28 Holetta black 5.0 5.0 21 -
7 Asendabo 42 8.2 43 -
15 Sire 6.6 3.2 24 ™ 19

3 Dabat 9.2 "3.5 24

10 Bako EPID. 2.3 2.0 10

9 Ejaji £49 3.2 g

17 Goben - 5.9 3.6 S

| 4 Woretta 9.8 3.8 -

Reliability 5/9 of response between 20% and 55%, but 4/9 of
little or no response,

TABLE III (Cont'd)

IV _Olsen 10,1 to 20,0 ppm P, Lactate 2.0 ppm P or less

Olsen: Lact, Response Px  Average
2/ SBheno IAR 15.0 1.5 68
30 Mullo I 13.9 1.7 29 ‘
31 Mullo IX 12.4 2.0 21 T 2T
32 Sululta I 15.4 0.0 14
35 Sendafa DDA -10.5 . 2.0 -2

Reliability 3/5 of response between 14% and 30%

V Olsen 10.1 to 20,0 ppm P. lactate over 2.1 rom P

Olsen Lact, .HéSponseij Lverage
39 Bedi IAR 12,0 5.6 22 R
2 Burie ’ : : 11'1 205 ‘6 S 1;’:

Smallish response probable:

VI Olsen over 20.1 ppm P, lactate under 2,8 ppm P

Clsen  lact, Response Px  lAverage
12 Sheno EPID 49,0 2.5 58
22 Mendida 0.0 1.0 ) 25
13 Addis Alem 26.0 1.5 ) 20 : 27
33 Bekemariam A3.5 245 7

Relizbility 3/7 of response of 20% or more.

ViI Olsen over 20.1 ppn P, Lactate 2.8 ppm P or more,

Olsen  Lact, Response Px  Average
20 Jihur 81.0 15,2 23 , .
| 37 Kabi €eozaw 275 1.0 ) 3
i 19 Deneba 66,8 7.0 =2 1
21 Enewari . 8.0 25.0 -21

| Relinbility B/E of small or—hegative response.:-(The pH at Jihur o
' is 7.8, a whole unit higher than at any other site in thisg table) .

-
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DISCUSSION

The Chairman thanked Mr. Grundy for this paper .and ccmmented
that there were many methods for estimating nutrient coftent of soils
and soil analysis was just one of these. In fertilizer trials the
question being asked is, if the plants need fertilizer or.not? Data
from other fields such as soil analysis can help in laying out more
meaningful fertilizer trials. ‘ . ‘

_ The speaker was asked for his opinion on the applicability of
phosphate analysis versus phosphate response in national programmes.
‘He replied that results such as those that had been presented could
be used by EPID and IAR immediately, Although they are not completely
reliasble, they would give a good idee what respense to expect from
phosphate fertilization. These result: will be improved a great deal
in the next three or more years vhen many more phosphate calitration
trials had been done. An awful lot of work is needed to get better
results, however, at this time these results are usable .at the
extension level if the person involved slso has local knowledge. Such
data can never be 100% precise because reponses change greatly with
crop varieties and also, in some cases, with seasons.

It was commented that the cost of phosphate had gone up
tremendously in the world including for Ethiopia. At the moment, if
we ask the farmer to use phosphate fertilizer, we are asking him to
put in equivalent of $40/ha. If a method can be devised which, for
less than $5/ha, will tell a farmer whether he needs phosphate fertili
izer or not; this is very important. This is one of the main points of
such analyses and the one demonstrated in this paper has been shown to
be most promising. This approach deserves a lot more work, because we
are now spending a lot of money on applying phosphate fertilizer and
building up the phosphate content of the soils. And we are now rrobebly
putting in phosphate where we do not need to at this time.

A participant asked the speaker if he thought that soil testing
kits had any value, they were being extensively used in China. Mr.
Grundy replied that he has no experience of soil testing kits, also
from what he has read they are not very reliable. However, even some
laboratory enalyses are not relisble. It wes hoped that soil testing
kits will be loocked et in the future but they may or may not work.

In replying to a question about the relationship between soil analysis
and response Mr. Grundy said that he had worked out the coefficient
determination for the relationship between the two values. It had been
between O.47 & 0.60; the square root of 0.6 scmewhere near 0.8 which

is & reasonable indication of reliability.

Mr. Grundy was asked if he had done any work on phosphate
response in native pastures, He replied that some trials had been
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cerried out in water logged pastures st DDA sites. The response to
pPhosphote seemed to be in the same order ne a response Yo barley in other
land. As to economic aspects he has not done any work on this as yet,

It was ccmmented thet phosphate fixation is known to be a pro-
blem in tropical areas. Would the speaker plesse comment if the lack
of phosphate response could always be attributed to phosphate deficiency
in soil. Mr. Grundy replied that this was o difficult matter. Phosthate
fixapion did oceur., However, if & soil analysis showed low available
phosphate this should give an indication of whet the phosphate response
could be. This might be the case even if there was a lot of fixed
phosphate in the soil. It is considered thst the response of crops will
be related to the availability of phosphate in the soil. Tt is true
that if phosphate fertilizer is sdded some of it may become fixed.
However, in the long run more of this should be available than fixed.
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SUMMARY OF THE RESULTS OF FERTILIZER.
TRIALS AT BAKO

by

Desta Beyene
(Assistant Research Officer, IAR -~ Holetta)

Introduction

It is of paramount importance that the main findings from
field experiments are properly presented so that they will be readily
utilized by EPID agents. The experiments under discussion have been
conducted for five sucessive years in order to obtsin reliable results
vhich can be of direct use to the farmer. :Results of fertilizer triels
conducted at Bako Research Staticn sre summarized in this peper in the
hope that the EPID agents in and around the Beko area will use the
available information.

During the period 1970-197L inclusive, fertilizer trials on -
maize, sorghum, beans, potato and red pepper were conducted, the purpose
being mainly to determine the rate of nitrogen and phosphate fertilizers
which will give maximum yields, - : :

Methods

The experiments were carried out at various locations in the Bako
experimental fields where the soil is mostly nitosol . The soil is a
freely drzined sandy clay lcam to clay loem and the aversge annual rain-
fall is ebout 1300 mm. The soil is acid in reaction having a pH velue
of 5.7. The organic matter content is high (2.6 - 3,8%). The cation.
exchange capacity (C.E.C) of the soil varies from 18 to 24 m.e.q/100 a.
containing K in the range of 0.47-0.96 m.eq/100 g. The nitrogen and -
phosphate levels in the soil are 0.13-0.197W and 11.8-18.7 pmm Pp0s
(Olsen) respectively.’ . L o S T

' The design used in the experiments was a split-plot with nitrcgen in

the main plot and phosphate in the subplots, Nitrogen was applied as

urea and phosphete as triple superphosphate. Normally, the fertilizers °
wvere side-dressed at emergence of the crop. In general, the N and P
treatments for mamize, sorghum, and beans were 0, 25, 50, 75 and 100 kg/ha

of each N and PQO‘; and,. for potato end red pepper the treatments were

0, 50, 100, 150 and 200 kg/ha of each N and Pp0g5. In some cases additional
plots of potassium were included. D . :

The grain yields of maize and sorghum were adjusted to 12.5%
moisture level; and yields of beans, poteto and red pepper to T moisture.

- ‘3C8 -

Results and Discussion .- .

The results of the fertilizer studies are surmarized in Tables
1 and 2. The results of each crop will be discussed here briefly,

Maize:

. Llocel maize showed a relatively bigger response to N gnd P
fertilization as compared to the hybrid variety. It alse appeared that
the response to phosphate was greater than that to nitrogen. RER

The response of this erop to N and P fertilizers seemed to be
greatly influenced by the immediate presursor{s) and the fertilization
of the preceding year. For example, the response percentages for the
years 1970 and 1971 were low mainly because the trials were carried out
on areas where heavily fertilized pepper and neug were grown in the
preceding year(s). This tendency was clearly shown in the 1971
fertilizer trials carried out using different presursors (Bako Progress
Report, 1971/72). Maize showed the least response when preceded by red
pepper, sunflower or neug and the greatest response when planted after
1tself or grown on virgin soil. Apart from the varistion in the degree
of response to N and P fertilizers, however, the trials consistently -
showed -that there was only & small yield increase to be gained from.
fertilizer rates higher than 75 kg/ha of each N and Pp0g. o

Sorghun

- Sorghur respcnded well to NP fertilizer epplication. ‘The
response ‘to either N or P'was large, but, the highest response was found
with the-application of 75 kg/ha of each N and Pp0g, : Y

Beans

. This crop showed a marked response to both I and P fertilizers.
The average response for the five-year period was almost 50%. Most of °°
this increase in yield cculd be attributed to the spplication of P. ZLs -
shown on the Table of mean yields, phosphete fertilizer elone increased
the yield by 377 while nitrogen did so by only 8%2. - '

Potato'fw"

The response percent for the year 1973 was unusually high and’
a5 & result raised the figure for the average response. Although ‘
nitrogen fertilizer showed a slightly higher response than phosphate,
tuber yield was increased by S0% when both ¥ end P fertilizer were
applied together.




" Red Pepper

The yields cf this crop are generally low because of damege from |
termites and diseamses (a virus and/or bacteria which causes bleaghing

of pods). :
under these unfavorable conditions,

" able,
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Response to both N and P is, therefore, greatly. reduced
However, when eonditions are favor-
the response to N and P fertilizeticn seems to be marked,

It is

" elso interesting to fiote that significent yield increases of up to
307 could be obteined through the application of 250 q/ha of cattle

The yield found from this rate of manure application was

directly comparsble to that obtained by using 100 kglha of each N and

-omanure.

Po0s,

Conclusicn

Based on the results obtained from the fertilizeyr work eon-
ducted at Bako Research Station, the following fertzlizer rates can be-
reccrmended to areas wlth similer scil and weather conditions:

W EW O

N
Maize 5
Scrghum 50
Beans 50
Potato 150
. Red pepper 50

P g

100
100

Because of the continuous varietion in the prices of fertilizers and
crops, it was not possible to make an economic analysis on the response

curves.

calculate for the

However,

a2 given locstion.

using the reccrmended rates as a basis one ean easily
economic optima depending on the prices existing at

Potassium 1s generally non-limiting for all erops but could dbe
importent in the future especially for potato production.
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Spaczng

TABLE 1. Fertilizer response of crops. Yield in g/ha
. 1970 1971 1972
o B Unfert- Ferti- Resp— Unferti- Ferti- Resp- Unfert- Ferti- Resp~
CRQP ; 3 ilized l;zeﬁ onse  lizmed ,.lized c¢nse ilized 1lized onse
_ - EARIRE 3 P9 .RP ':‘% 0-0. - NP, % 0-0 NP 4
- —— Mean O Y . Mean Mean

Maize:'' - .80,k . 83.9:. kT 80.7 C 9k.0 1h.1 27.0 39.5 46.3

Sorghum . ...+, 19,8 0 2200 '-11.1‘ 43,0 51,7 20.2 37.1 L8.3 20.2

Beans - . s 303200 152 k9.0 8.3 0 13,9 67.5  13.5  17.7 3.1

Red Fepper e - - 10.8 ' 15.9 -47.2 8.h ‘9.8 16.7

Potato 98.0 122.0  24.5 88.0 98.1 11.5 = = ~

Exp. Details:

Maize: Variety .. . ~HE13B H613B Jimma-Bako
Platrsize me, |7 Fret 18- . L. 18 27
Spa01ng o ‘}1:;_5" T5 . x 25 .cm 75 % 25 cm 75 x 25 em

Scrghum Varlety Asfaw's White ‘Asfew's White Asfaw's White

Plot size o : 18 : 18- 27
Spacing 75 x 20 em 75 x 20 cm 75 % 20 enm
Bean: Variety Small White fvassa Small White Awassa Mexican 142
Plot size m? P 18 24
Spacing 50 x 20 em 50 x 20 cm 50 x 20 cm
Red Pepper: Variety . - Phh-5-69 Shotte
Plot size m@ - - 18 . 18
Spacing - 50 x 20 cm 50 x 20 cm
Potato: Variety L Ginecke Gineke -
Plot lee m2 - 19.5 : 19.5 ) =
65 x 30 em 65 x 30 cm -
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TABLE 1, . (Continued)
‘ 1973 T97H
Unfeérti~Ferti- Resp- Unferti- Perti Resp-  Averepe
CROP 1lized 1ized onse 1lized 1ized onse Response
0-0  RP z NP % ¢
C Mean : . Mean
Maize . 48,3 60,9 26,1 - b2.5  63.6 Lo.6  28.2
Sorghum 35.0 38.2 9.1 33,8 36.8 14.8 17.1
Beans : 19.0 2k.3 27,9 8.1 12,1 Lok Ls.g
Red Pepper: - 12.0 12.9 3.2 5.0 6.7 34,0 25.3
Potato e 121,8 248.9 1044 T4.8  11k.0 52.4 48,2
Exp. Details
Maize: Veriety Jirma-Bako Jimma-Bako
Plot size m? 28 18
Spaging : 75 x 25 em ' 75 x 25 em
Sorghum: Variety Asfaw's White ) Asfew's White
Flot size me .18 : 18
Spaecing : 15 x 20 o - 75 x 20 em
Bean : Variety Mexican 142 _ Mexican 142
Plot size m° 18 18
Spacing 50 x 20 cm 50 x 20 em
Red Pepper: Variety Bhotte 521 H3
Plot size m? . L2 : 18
Spacing 50 x 20 cm - 50 x20em
Potato: Variety . Cosima Cosima
Plot size m? 19,5 : 19.5
Spacing 65 x 30 en _ 65 x 30 e
- 31z -
TABLE 2, Mean Yields in q/ha
CROP : N - P rates in kg/ha
T - e - 75-15
Melze .. - 19707 UUBOIET.Y 83.2  © 85.3 87.2
oo 19T BOLT L. 6k -9k, 2 108.1
1972 7.0 - .35.2 27.3 49.5
1973 48,3 - sk squh . . .6l
.. 1974 - - =g g 8.1 59:6____...63.6
_ . ‘ Menn _;55.7"l4* 56.9 65.2 T ) e
Sorghun 970 19.8 2.l 20,5 1. 'p2,0
197; F3-0 ’ #§°}.".“m.52‘2 C - Bho
1972 37.1 77 50.5 b1.5 56,7
1973 -~ 350 h35 w48 igls
1974 36.3 B3.7 38T Yomyp
- Mean §E;€$__*__El-0 5 380.7 - b5.1 _
Beans 1970 . 10,2 - ©15.3
S 1971 ) 8-3 . Tng lho6 .‘-”;”‘15'_.:_6
1972 13.5  -.17.0 ¢ o1g.k igl3
1973 -19.0 17.5 - 201 - 254
197k 8.1 . 9.0 108 0 119
- Meen ____ 1.8 12.7 16:2 ATo
*Red Pepper 1970 - e
oo 1971 10.8 4.8 12.5 - 17.2
1972 8.4 8.0 8.3 - 8.8
1973 12.5 11.3 1307 1k,
1974 5.0 6.3 5.4 07 © 6.0
______ Hean 9.2 ____10.1 100 7
*Pctato 1970 98.0° 128.0 97.0 = 157.0
1971 88.0 " 82.1 91.5 1c2.6
1972 - . - - -~
1973 . 121.8 | - - 2hs5.7
9Tk T4.8___ 102.8 97.8 134.3_ ___
Mean 95.7 104.3 95.4 159.9

*For red pepper and potatc the N-P rates are 100-0, 0-100 and 100-100.
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Discussion:

The Chairman thanked Ato Desta for his paper and
opened the floor for comment and questions.

An econcmist said that the paper had inqicated that ;he .
limitation of the recommendations were the econ?mlctESPect;%icizzivif,
i i i d been used to determine the coe .
if regression equations ha ; : 7 Taelent.o

i i ] i he price of the fertilizer, any
the yield without going into t T res tonothor to oot &
i lugged these two variables tog .
any given year could have p 2 the ; e rher o B
i rtilizer that the farmer -s 4 use.
recommendation on the rate of fe f 0 v

\ i that an economic anelysis cou _

Ato Desta replied that he was awvare _ane At
inélt uld have been difficult given.

been inéluded, but he thought this wo : : - given ©

i imiteti i he seminar presentation. He el
time limitetion of 20 minutes for t : n..
considered that although linear and quadratic resp:g;zlcggze:xzzgigon

it was more u _

ve been calculated, at the moment, 1 : X
EZezts to use the ac%ual yields than response curves in apply;ng thg;e
results. . _

It was commeuted thet EPID recommends that‘both the z;oz zgg
the fertilizer be put in rows. However, it had been ob;erved_Wth
farmer does not fertilize in rows because of laigagf l?noziée}placeé ,

ilizer i i i en Sp .
fertilizer is broadeast this gives an unev . L
where concentration is high the crop gets burnt, and }ndOEEZESi;trzgzit
not give the promised yield expected.__Atodbgsta repl::tea ab in rece
et i ies it had been sugg

meeting with EPID and other agencies 1t : en. T e ot

' ionshi te of fertilizer and the f
was some relationshlp between the ra ] \ ool O i
' i i i he rate is lower. However, 1 .
application, particularly where t‘ : ‘ ) *
cgﬁsidéred éhgt in order to improve yield row plenting should be recqm

. mended and rertilizer should be either band-placed or side-

placed, this was very important. The Agrongmy-;ecti:n giiqizznsnétihgizf
e i ' ‘advantages in these tec es and ther
to convince the farmers of the a _ plaues and there
~ fore t 111 sti “the farmers to apply the fe _
fore they will still try and get _ ; L1 o
; ici ted that the impression
« A participant from EPID also commen L
EE::dcastEng waspincorrect. Farmers were capable of broadcasting very

everly.
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SYSTEMS OF PRODUCTIONK GF AGRICULTURAL COMMODITIES AND
THEIR INTEGRATION WITH AGRICULTURAL RESEARCH
IN CHINA AS I ORSERVED

by
Dr. Dejene Mekonnen
(Allemaya_Co;lege of Agriculture)

This paper, is based on ny personnal observations for
the few weeks that I wes in Chine,- and thus by no means presents a -
complete picture on the systems of agricultural production and their
integration with agricultural research, The informetion contained in
this paper is based on: visits to the north, south, east and south-

-east China, and individual and group discussions with our Chinese hcsts
and some readings. o

: The visit included Kajan, Najuen, Keatchang, Li-Chan-Chung
Pecples communes, Kiansu Provincinl Research Agriecwltural Institute,
water Reservoir at Chantsi and Water Conservation Exhibition at Peking,

_After the liberation of China in 1949 land reform was under-
taken by the communist party. Every peasant got = cropping share which
gave an incentive to work. However, under individusl land ownership
the few peasants who were better off for capital items such as ferm )
equipment and draught oxen produced more. Thus although s few climbed
the economic ladder still more remsined poor. As a result Chairman Mao
mede a call that peasants work as mutual aid teams. This reduced the
problem to certain extent. Shortly afterwards in 1953 elementry coope=-
ratives were formed where the peasants hed some of their property in
cormon. Elementery cooperatives developed into advanced farm cooperatives,
and in this the farmers worked more systematically and had more of their
property in common. In 1958, collectivisation was arnounced and the first

- peoples commune was formed at Shilling in Hunen provinee. . Other coopera-

tive orgenizations alsc formed all over China at ebout the same time.
Now the peoples communes are the important nuclei in the

production of agriculture and other commodities. Thus the agricultumal
enterprises are either

1. State owned by the Government; or
2. Collectively owned by the peoples commune.

All the peoples communes are slike in China in their organizational set-up
and motives, Nevertheless, the geographical loeation, fertility of soil
and other resources create differences with respect to income and the

number of commune members. The Pecples communes are egricultural orgen-

izations accounting for 707 of the population in China which depends qn
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agriculture, To effectively utilize manpower &nd meximize agricultural
output, each commune is divided into production brigades. A production
brigade in turn is divided into production tesms. The number cf produc-
tion brigades and production teems varies from commune to commmune dep—
ending on its size. The cormune revolutionary committee is responsible
for the overall organizetion. Each production brigade also has its own
revolutionary committee responsible for that particular production b?lgade.
The production team in each production brigade is assigned to a speciflc
project such as producing grain such as rice, wheat, sorghum or maize,

or vepetable crops, livestock, poultry or fish production. A1l the
products ere primarily for the commune with very little texation by the
Government. As the mode of sccialism is as to each according to his o
ability and to each according to his work; every member of the community
is paid according to his contribution = to the commune. Grain is rationed
on the basis of the individual and pey, that is cesh, is made against the
+total work bonds that one accumulates. The maximum work bonds for any
one day is tén or eleven. The criteria for obtaining the maximum number
of work bonds are 1) political consciousness of the individual; :
2) ophysical fittness; (3) skill, If a person can successfully fulfil
the above three criteria, he or she will get the maximum number of work
bords. The pay for 10 work bonds is 1.3 Yen (=Eth. 81¢), A field workers
can earn upto 30 yen a month.

Before liberation the ngricultural production systems in Chinz were

so poor that  the most of peasants were hunger striken. Sometimes
they were compelled to sell their children to the land lord for & few
kilos of rice. The bitterness of the peasants vanished with over-throw-
ing of feudalism and the emergence of the communist party. In the new
era, peasants work for the common good in the spirit of socislism.
They have transformed bad and poor agricultural fields turning them
into fertile end productive farms. In the old times, peasants depended
on reinfed agriculture and accepted crop failure due to drought as

a virtue. Now they have planned and worked out the, proper conservation
and utilization of underground and surface water resources by building
dams and reservoirs. This has secured them with stable production all
the year round. Thus twc to three harvest are possible within one

yeer boosting the annual harvest and putting up the annual income.

The importence of soil fertility is fully realized by the
peasants who do all they can to improve the fertility status of the
soil. Orgenic fertilizers such as farm ysrd menure, compost and green
manure are extensively used. To a lesser degree chemicel fertilizers are
also applied, sewage, after being treated, is used by being mixed with
irrigation water and this also adds to the fertility of the soil. The
proper cultural practices such as spacing, weeding, time of planting,
which comtribute to higher yields, are exercised by the peasants. Most
of the comrmne farms are semi-mechenized. ©Small tracters of 10, 20 and
30 horse power and walking tractors are populer. With the improved
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agriculturel production techniques grain yields and other agriculturael
prcducts have more then dcubled as compared with the time before
liberaticn. ' o

Water Conservation

China is resching its water resources. Chdirman Mao has
written much on woter and its importance. He used tc visit rural areas-
personally and give edvise that water conservation has to be undertaken.
He seid that irrigaticn is & life blood of agriculture, Big rivers
such as the Yansi and the Yellcow River end others have been harnesed
and put into use. - Underground waters have been investigated and wells
dug to use the water for irrigation and other purposes. Rain water
is also properly conserved in correctly ccnstructed reservoirs. Although
the sizes of reservoirs vary greatly they all have spill ways to con-
trol overflow and a gate or tunnel to remove siltation., As these gates
are at the lower part of the reservoir when they are opened the lower
part of the water plus the accumulated silt is washed out. By the end
of 1974, 70,000 reservoirs and 1,240,000 power operated wells had been
constructed for the purpose of water conservation. Basically the water
conserved is -used to advance agriculture by using it for irrigation
and for raising water animals that can be used as foods. In addition,
it 1is also used as a means of transportation and for generating
tremendous power. For exsmple, the Yansi River, one of the biggest
rivers in China, passes through ten provinces. Its total length is
5,800 kilometers, in the past it used to flood and adversely affect a
number of places, so canels, dikes and gates were made to control the
flocds., Later on the river was made navigable for 1,700 kilometers.

TACHAL Production Briguade

'This . Production Brigade is situated in the north western part
of China. It has served the nation as a model for agriculture produe-
tion. In 1964, Chairmen Mac mede a great call and said, "follow the
example of Tachai Production Brigade™. As a result thousends of people
visit Tedji Producticn Brigade both from within China and from sbroad.

The Techai Production Brigade is situated on a rugged, hilly,
dry and uneven relief. Prior to liberation the peasants in Tachai were
very poor and they lived in caves. The very few arable lands were
occupied by the. land lords.. Now land is collectively owned and the
production brigade has 83 households.with 430 people. It has & labour
force of 160, male and femsle, With this labour force they have filled
2h gullies and in filling the gullies theéy have recovered ploughable
fields in terrasce form. The rest were embanked with stone; 15,000 cubic
meters of stone were used. in making the embankments, and 570,000 cubic
meters of soil were used to fill the gullies. The recovered areas were
small in the beginning; now the size has inecreased so thaet the areas can
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In transforming the topography they ﬁivehzzgisgggzzg.

lorge quentities of both soils gnd rock using only A o - ples
X?ry 1965 they have had five electrically 9perated tranTi ation cob
?1n:filed- each coble carrying 250 - 309 kilogrammes. . tsey Dave el
ilnsta t;d roods for transporting farm inputs end outpu % . isation
Centlc i ultural production the Brigade have made use of irrig Mon
Somin agr;c order to conserve rain &nd underground_water o reserv lir
fa;mlng. o 1 umped from the underground wells into thls.re§ervoducti°n
e gigzztliag made'£o serve as o water passage. _The‘Tachi; gggm ]
i?igzgeais now semi-mechenized with & geasogibt;énzﬁziiéthzﬁz L fern

ni e power. Some e

ﬁizgigﬁzﬁ OfTig;'ig; ggezo;:ingy to teach the younger generation about

the conditions in Tachsi before iiberation. o

be mechanized,

Agricultural Research . | o L -
We hafeﬁseeﬁ how agricultu;:lfpizdzi:;Li;:ggrggzgzgtggnagggggz?',
Since ?lll-Sgioigzc?aie:Z?zzﬁlzﬁial ;esearch,Institu?e w§31dsitegﬁ_§he_
Sl?Ce Klaﬁizis gilven below will be pertinent tq.that 1nst1§ut?. cim-
Tatitute :s directly under the Ministry of Agriculture. It 1s a o=
Instltu?e ;institute which deals with the 1ocgltproblems in thi'P?giohs .
gizhgzzziiute has 8 divisions with a total staff of 800.. The livi g

are:

1 x.G¥5in érop division, which'déalé with the b;egdlhg of rice,
‘wheot, msize and sorghum.

'.é Animal husbandry & veterinery division,
© "study of swine breeding, and.the.study 0
combined with studies of their diseases.

which-undettakes tye '
f various small animals

3. Division of Economic crops, which deals with cotton, repe, " .
- soyabean and others.’ L R o

.V“ ’ - . Nl ; i he

-3, “Plant Protection Division, whlchad§als with ﬁhe contfq%_of“tn:.:
& cconomically important pests and diseases. S S

5 which is concerned with the‘%mgrovemgét

" of soil with o particular emphasis on salzn;}y;.algai1?i:{iigzer
-ferti1i¥§” Green menuring, spplication of commercial ! 7

" and erop rotation are practiced to nameliorate soil fertility.

Soil fertility divisiom,

i'n..'.
]

f%‘ Eorticultural Division which is concerned with tﬁe.breed—
- ing of fruit and vegetable crops. o o &; t;
7. ult istry en ! In this division radiation
Agri 2l chemistry and physics. 8
T ?:r;;gi:ggzd t; produce gamms roys thcy aye.useg to produce
mitations in crops that have economic significance. -
. . . . "
8. Water products division, which 1s gﬂlnly for breeding of fi
. ihcluding the prevention of fish diseases.

The agricultural research institute basically serves production.
e
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Organizotion of the Agricultursl Research Institute

- The Institute hes the following infrastructure for dissemin-
ating its results to the peasants: '

? 1. -In the province ﬁithiﬁ évery country there is e branch
" agriculturel research institute. Lo
2. 1In ever&-commune'therélié an agricultural research.
station, ' - o AR B
+- 3. In-each production brigade there is an organized
' scientific technical research teanm linked with the
‘agricultural research institute. s

k. Every production team in & production brigade has its .-
own scientific technicdl research group. ) a

These are the four besic comprehensive ways through which agricultural
research results effectively and efficiently reach the peasants. . The
results of & particuler study are put to practical use within a short
span -of* time. ‘Peasants problems emerge from the scientific technieal
teams and groups within the. production brigades and teams. These
problems are wuslly forwvarded to the head resesrch.institute and a
solution is searched for exhaustively. The Agricultural Research
Institute has contact points within the province where the resesrch staff
‘meke demonstration tests. In all aspects research staff and technicians
and the peesants get together and learn from each- other; they sharpen
their outlock and increase their consciousness both scientifically and
politically. Two thirds of the research steff sre engaged in out-of-
campus activities to help the communes by sclving practicel problems.
Only one third of the steff stay on the campus- to do basic research and
much attention is given to practical ways of solving problems. However,
attention is also given to theoretical studies which.will be useful to
overcone existing problems and those that mey arrive in the immediate
future, For studying or/epd underteking research in a particular project,
the Institute of Agricultural’Research cooperates with factories, communes
and other agricultural institutions. In practice it has been realized
that through cooperetion sclutions for = perticular problem can been
found easily and within a short period of time. The peasants in the
comrunes majintain and miltiply improved varieties for seed purpeses with
the aid and supervision of the researchers. The research staff teach the
peasant about improved systems of agriculturdl production end their
implicatiéns for a higher yield. Major cereal and other crop diseases
and insect pests mre displayed to the peasants go:they . ean be aware of
and familiarized with them. In the research endevour some improved
varieties of grains and horticultursl crops are being developed, but the
rescarch staff believe much remains to be done in the immediaté future.

f
v
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' In conclusion it may be pointed out that agricultural products
are mainly produced by the peoples communes. The peasants and others
'in the communes are very aware of improved techniques for agricultural
produetion, They exercise improved cultural practices, ‘Teclaim thelr
s0il end have & properly conserved water resource. The'research insti-
tutes of egricultural sciences work within the peoples communes and in
close association with their problems to enhence production and to apply
research findings directly. Taking-intolcdqsiderationAEthippia's con-
ajtion I would suggest the following:. ' S ke

1. 7In this the third day of the seminar there ere three
bodies which ere affilisted with agricultural research.
These are IAR in the Ministry of Agriculture, -EPID in
the ministry of agriculture and the College of agriculture
in the University. These three bodies .need tc-be integrated
end combjngd_igto_ope,pnit;so that research and extension

be petter channeled for the service -of the Ethiopian
farmers.

2, Research priorities need to be set up if the requirement
of Ethiopia's grain supply is to be met at this time.
The research approach needs to be both quentitatively
and qualitastively oriented with the end emphasis on
guantity and not quality.

3, Farmers Associstions which mey be equated to mutual aid
" teams would be & good medis for disseminating research
findings to the peasants. A researcher and extensicn
worker have to conduct research with the Farmers' Asso-
ciation in order to train the farmers gbout improved
methods of agricultural production.

4. FEthiopia's agricultural production, until today, depended
on rainfed production. The rain pattern has been
found to be erratic and non-dependable in most parts of
Ethiopia. To stabilize production our big rivers need
to harnesed and utilized along their basins to produce
enough crops end animal products.

5, Potentials of underground water need to be investigated

and wells be dug for immedinte use in agriculture.

6. DProper reservoirs have to be constructed to conserve rain
weter.
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DISQUSSTON

The Chairman thank | : o
the hove that vies anked Dr. Dejene for his p ond ex
help thic.?t visits of this kind to other Socialig:pf; ntrsarreased
Ethiooi plap experts in arriving et solutic cCountries will
opia. -VAlg &t Soluticns to problems within

A participant who h | N :
. . ad al isi . .
g:;;g ?1ffe§ence as he saw °o visited China commented on the
ple. n Chi . rk o .
office work. - In this 1elds carrying out trials a : i
. . we .nd one-th o1
with the farmers. ¥ the research worker had a direct connézgigzlng

He felt, that thj
, i . is we : .
was missing for research workers in EthijpgzeVOf the vital factors that

1t between a research wo

" NOTE: Due to 1a .
: ck of tire the discussicn cin -
_ . _ cussion c¢n thi
an : : 1
. d 1t %ed to the general discussion and Slpaper was ?ut short
he seminar. - S - 1d closing sessicn of
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GENERAL DISCUSSION*

The General Manager of the IAR opened the closing session of
the seminar with the following remarks:

'We have nov reached the final stage of this, the Sixth Annuel
Research Seminzar, end I am sure that all of you will agree with me that
the papers presented this year have been of a high standard end exceed-
ingly interesting. Many papers have also suggested or stimulated
discussion for positive setion. .

'The main there running through many of the papers has been
the basic question of research coordination, and particularly the
relationship between reseesrch stations, extension personnel, national
and other development projects and the farmers. Three basic issues_
have been raised. S o s

1, We should‘havezimmediate and 1ongft§rm strategies for
research policies.’ ' o

2. Reseafbhfshould be carried out in-a coordinated and in- -
tegrated fashionm. B L S :

3. Researchers should always Keep in mind that our customers
for research results are the small farmers and for that

reseerch and extension should work together hand-in-hand
for the better development of Ethiopia's agriculture.

'With these issués in mind and also their coretant mention, part-
iculerly the last, we nominated an 'ad hoc' committee to examine the
last issue and present a working paper to the meeting which would form
the basis for general discussion, This working group met twice and
their findings will be presented by their chairman, Dr. Berhane Gebre-_
Kiden.' o

The 'ed hoc' working group, had consisted of the following
pecple: ‘ = o

Dr. Berhane G. Kidan, Alemaye College of Agriculture

Dr. Bekele 8issay, IAR 0 :

Ato Alemu Gebre Wold, IAR - -~

Ato Tafere Mekuria, EPID

Ato Mulugetta Taye, Planning Commission :

Dr. Taye Bezuneh, Debre Zeit Agriculture Experiment
' Station . .. . - ' '

Dr. Dejene Mekonnen, Alemeya College of Agriculture

*Note: Due to the nature of the.laét secticn of the Seminear, it is
being reported almost in full.
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In their deliberations, the committee had been assisted by
contributions from Ato Emmanuel Gebre Mariam of EPID.

The terms of reference given to the working group were to
prepare o draft paper an ways to improve the existing research and, .
extension linkage system, The working group reviewed their respong- .
ibility and after lengthy discussion. decided to présent a number of
alternetives to ‘the eeting. - |

- ‘Werking Paper

Preamble e
One topic ‘that has been raised repeatedly at research seminams
and conferences is the question of the most-appropriate link between
agricultural research and extension in Ethiopia. -This issue appears.
always to be oriented to the individusls who wish to see Ethiopia
derive irmediate and maximum benifit from advances in agricultural =
technology. Since the country has relatively extensive networks of: -
research and extension, it is mandatory that these networks should -
be crganized in such a way thet rural Ethiopiens can make the meximum:
rossible use of them. ‘ . . : o e

The Sixth Annual Research Seminar, November 1975, organized
by the Institute of Agricultural Research but representing all agrie-
ultural research, extension end development organization in the country
deliberated on the above issue with all the seriousness the question
deserved. o - T ‘ ' 5

- Believing that.agricultural researchTQnd.éxtéhsionreffdrts ,
will lead to increased‘productivityland an improved quality..
of life for rural Ethiopiens; S

~ Cognizant thet Ethiopien peasant farming has been introduced
to very few improved technologies in agricultires -

- Realising that the existing sgricultursl research stations
and centres are the cradles of technologies in agriculture;

- Realising the existing agricuitural resea:ch.st&tionsand
centres are generally the source of most appropriate rural -
- technologies; , R

= Further realising that-thére'are'a good nuﬁber of eppropriate
technologies end research results within the confines of the
research centres vhich aught to be used by extension; ;

~ ©Stressing that & constant contact and dialogué“bétween;
researchers, extensioners and farmers be_initiated;
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; ion
Feeling that research irrelevant to t@e-efforts‘cf extens
“ are not appropriate for research stations;

\ ‘ i ion and extension
ieving that research without extension and ..
Eziizx;niesearch is of little volue to Ethiopien farmers now;

- Adding that the linited treined manpover in ?es?a;ggignd
~ extension is not productively used at this time; 1"

alisi ' isti inkages between research organ-~
{eal§s1ngazga;P;geaizliZ;§? i;oset ineffective and 1nformalés
:ﬁ:tgiiih Anmusl Research Seminar of 1975 strogglybze;gizezs
to the Minister of Agriculture that the'foll;¥;§$s ¢ done as
soon as possible if research and exten;;ggoeians.
rore mesningful in the lives of rural '1 p

Alternative One

’ ; -..‘ - . - . .“ B d .
The existing system of research and extension linkages shodl

be mainteine i i ith the
i ificeti de in consultation with
i ined with a few modificetions ma : :
appropriate agencies. The :possible advanteges of this system are
.

i i scheme
a) it continues toc permit an overall national extension sc :

' : i ' me;
+-.p) it continues to permit an overall nat;onal.rgsearch scheme;

'wc)'rit encourages cooperation between research

" 4) it allows EPID to perform its functicns as

and extension on

will end voluntary basis; L
e . it sees best for
agricultural extension; and

} it enables EPID to supply funds to ?esearch org%;;;atlons
© for conducting research of special 1pterest to .

" The mein disadvantegés of this alternative, as the working group
geeas them, are:

“.a)

| . i in ults
tive in that research res
“thi stem has not been effec wte
;2;2 zien unable to reach the farmers; end re:zarg?e:;e o
not generated technologies relevant tc the needs
peasants; . A -
i i ts do not appear to hav
EPID sites extension agen ) T
‘rb) ;Ecgoizchniéal information and methodology tg extend to
" the farmers; _ S '
.-j a greant desl of the research activitiés*are unhdertaken w1th§ut
¢ sugficient involvement of extension workers end formers; an

coq s s . . ions
d) extension agents are unwilling to receive te?hnl?al dlrgc;PID
from two direct sources, i.e. research organisations an .
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Alternastive Two

A coordinating cormittee nade-up of research and extension

specialists be established to coordinate the activities
and extension at the national and regionel levels,

of research

The main advantege is that it offers some possibilities for
improved linkage with a minirum destruction of the existing system .
In addition” to functional difficulties, which are obvious, this
alternative appears to carry almost all the disedvantages. mentioned
;under Alternative One. - ' ‘ -

AltErﬁativé Three o et

Irmediate steps be takén' towards formal énd legal integration
of research, extension and development on & regional basis by trans-
Toruing the existing rescarch centres/stations into regional *rural-:
development centres. This integration is proposed at both the ..

administratiye'aﬁd technical levels

Thé main -advantages of this system are as follows:

“a)

b)

d)

This alternative is much more compateble with the progressive
changes in cur social and political system,.that is farmers'
associaticns, regionalmautonomy, rural development, rurel

* based development projects, ete.’

In this way research centres can serve as nuclei fer-overall
regional -develepment out of which agricultural technologies
end innovations and related activities can radiate to the

immediate vieinity,

.c)_

- This alternative pfovides thé'ﬁbsSibilit& fof'placing under

the same administration and technical umbrella all research

~and extehsion activities in a region, '

Extension can have a direct bearing on the activities of

- research and vice versa, thus maintaining- a continuous
.. feedback, ST e

~ The limited trained’ manpower is éxpected fé be more

efficiently utilizea.

This alternative prdﬁi@es'éfcbntihﬁéus opportunity for
training research and exteénsinn specialists in egrieultural
problems and further cffers training possibilities in

. egricultural innovastions and ‘technologies for the peasant

Tarmers. - T .
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The main possible disadvantages of this alternative are:

n)} this syster is diruptive to the existing research and
extension systems and linkages; e ’

b) some administrative difficulties could arise if this‘
elternative is followed. '

o The working group prefered alternative three for the edvantages
‘enumerated above. If this alternative is adopted, it is suggested that
the following be done for its implementation, ‘

1. The fésoiution be passed onto the Minister of Agrieculture on
behalf of the Seminar by the General Manager of the IAR.

2. A committee consisting of administrators, researchers and
- extension specialists be appointed by the Minister of
~ Agricultire to work out the logisties for the proposed in-

tegration. :

Discussion

- Dr. Sclomon, the Director of EPID, was asked to comment. He said
that he genuinely hoped that the subject under discussion would be
examined by s8ll of us with an open mind and that some positive action
would be taken. If there was no follow-up then this issue will only
be a topic for discussion once a year. Some of us have been to China,
others to Russia or other socialist countries. These countries all
have the own systems. We must not delude curselves into believing that
we can solve Ethiopia's problems just by edoptinga system. A system
or set of factors in a system is set up or developed to achieve certain
cbjectives and’ we must not confuse the objectives with the. system. If
we take this attitude to its logical conclusion then we would all have
to be Chinese or Russian, etc. in order to be developed.

© He felt thet the real question wes not one of.organisation, The
real question we should be asking is, is there any new research. success,
agricultural innovetion or technology thet has been produced in Ethicpia
and which is adapted to the national needs but which the extension:
systems has failed to extend. The other side of this question is, is
there ‘any situation known where the extension system has failed... If
this question is asked then we can identify the Tottlenecks. He did
not feel that this was a problem of organisation and cited the case of CADU

as an illustration.“

He felt rather strongly that the issue had not been given sufficient
consideration for' such a sweeping resolution ta be passed as that presented
in Alternstive Three. If a hasty conclusion was made and acted upon then
ve may be back together the next year trying to reverse the situation.

He also felt that such a structure as thet propoged would be very large
and thus it was questicnable as to whether we could run it effectively.
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He thus suggested e fourth alteérnative.,

Alternative Four

¥ The whole igsue should be studied rather thoroughly ‘both as a
ggpizzezzgda'technlca%tmatter. Both research and extension should be
in 8 commlttee set up to study this issue whi
X : . ; ch wo
its recommendations onto certain higher suthoritjes through th:l§°pﬁss
of Agriculture. L ‘ . : ‘ ' Hster

He felt that such a resoluticn would s intensions of
the_@eetlng better than the other alternaﬂivé:?gztt?zrigzgn:;o:;eof
:org}ng.group: The reasons for suggesting alternstive four were that

€ did not think that what IAR does or what EPID does hed been - ad-
Equately reflected upon. 'With due respect to the working committee

e ?elt that some of the analyses were somewhat hasty and that the
subject had hardly been treated fairly in the short time given to the
worklng group. A lot of things concerning IAR eppeared to have bee
conveniently forgotten or avoided in order to reach such a conclusigh.

Dr. Solomon concluded by remindin i
. : : ing the meeting that he wa
zaylzg_th&t we should not integrate. _But we need togfind the be:tnot
a:gtﬂf:se?ver§he small farmers, We should not nake hasty conelusions
gnflnd-ln the end that we are not serving the farmer very well

Dr. Solomon's remarks were followed b vi is
. .. 5 [ ¥ & vigorous disecussion
in which the follow s y : s
Seminap. ©Li0 1HS Pplnts were made by different people in the

| ~ Suggestions can often sound very crisp on paper., i i
‘5£oba?le that the order of organisation is ngt_regliy_thelza;: g:é:ir
at 1s'urgent1y needed is a sepge of positiveness. We all need to |
put a Sincere and zealous effort into our work in order to creste s
sense of excitment which will catch on. This needs a very hard and
continucus effort, Only then can we hepe to help push the wheel of
development ., Proposals:tehd to pile one on'top cf ancther and ef%ate
¥§t more problems. Thus'this issué needs to be thoroughly studied
teizgoize;many fa?tor invelved in setting up an orgeﬁisation;fpéopie,
nomn isg;giéégnggioiizgzé;ejc. However, it is very apparent that

~ The topics of the first day of the seminar h )

on the re%evance of research and emphasised the féc:qugzcigzz;::dére

:ot reaphlng_the farmers.. This suggeste strongly that the link be-

vween research and extension is wesk. This is not g new issue as

it pas been_the concern of many - for many years. Thus we have reached
.a time whenisomgthlng should be doné”pegause; the existing'systems
,_have not wo?ked as we would like to see’them do so and they are not
;:Ve;y effect;ve‘having given the impressiocn of yet ancther beurocracy.
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- The fact that the peasant farmer hes not benefited is not the
feult of either research or extension because they have not béén.tof"“
gether. For example, there is an EPID site just outside the gates
of the College of Agriculture but the contacts_be@yeen'thg two have .
been very few. This seems to indicate that this i§ an organlsat;qqal
issue.. When extension is taken as one issue and resegrch as“anothgrj.
the farmer gets left in the middle and does not benefit. SRR

" - Whether lack of cdntact.betweeﬁ-researéh and extension is igten—
tional or unintentional is .not the real issue. Since.lQTh IAR and:EPID
have been working jointly st T five hectare sites and 16 research asreas
‘of one hectare emch. EPID gave about Eth.$200,000 to IAR to work

" on some of the mein problems concerning EPID. This ijoint programme .
is continuing. The main complaint from IAR is that they expected al;
the work to be done by EPID agents, EPID resisted this b?cause.gxten—
sion agents are not research agents and they have many things tg do
vhich deo not concern research, such as soil and water conservgtlon,
home economics, facilitating credit agreéments. -All seeds tried have
been teken from IAR, similarly suggested fertilizer treatments and other
recommendations. Thus there cppears to be a misunderstanding.

- We need sufficient analysis and consultation and we also n?ed
to talk to some of the farmers where IAR and EPID are working. It is
suggested thet these organisations should share a common headquarters
-~ building. But we need analysis before meking recommendations. For _
more than fifteen years the College of Agriculture has attempted to build
up extension sctivities around the cempus but have been frustrated by
administrative bottlenecks, ’ :

- There is a constant feeling that something is 1acki§g an@ research

and extension agents are frequently-megtioned. In order to identify
the problem we can look at examples in our own country,.such.as CADU and
SORADEP where results have reached the farmers and been applied by them.
Why is this? CADU, SORADEP are part of comprehensive systems for ?ural
development. Thus it would appear apprppriate to suppo?t Alternative Th;ee.
This is just-'a paper to start things moving. The existing research stations
could become. the centres for moving the economy in the regions.. Th;s sug-
gestion is just = beginning and it will take time to build up. However let
us think along this line. One problem hias been that 3ﬁp¥0?r1&te research
has not been cerried. out and this is hﬂrdlyrsurpriging with the present
linkage and communication system being as weak es it is. . o

' Mr. Homersley offéred the following comments based on his own
experiences.  He had spent 26 years-as an extehsiog worker in East .
Africa and now he was'in the research camp. He pointed out that both
IAR and EPID are, comperatively spezking, very new organisations for the
work that they”havejﬁo do. IAR is nine yeers old on paper;and the process
of building up the Institute is far from complete. ‘-It is very
very small compared to the needs it h<s to meet. The work being asked
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of it is way beyond its present capacity. EPID is in the same position;
it .was first esteblished by the Ministry of Agriculture only four to

five years ago. The meeting had been very impressed by the paper from
SORADEP but they hed an extension to farmer retio of one to about 250. A
At this ratio EPID would require 1,600 extension agents to assist the
four million farmers | they were already trying to contact. This number
might be reduced with the formation of farmers' associations where they
could be contacted as groups. Now we are talking about more effective
linkeges and Mr. Hemersley had no bias for research or extensicn. The

. faet is that neither organisation has anything like the number of staff

“to meet its needs. We are all desperately struggling to be more eff-
icient but we will never be able to service the farming community effect-
ively until we have far, far more pecple in both research and extension.
At the moment it is mlso extremely difficult to recruit more educated
people. . Thus even if we forge links, they will not work until both

sides have many more people. : -

~ SORADEP recalled that they had £illed their extension gep with
middle and low level people. Thus if we could trein such people, and
there are many without jobs at this time, give them about Eth.380 a

month and a bicycle then perhaps the basic needs of EPID could be met
within ten years.

A spokesman from the AID Bank said thet they were very interested
in better links between research and extension because they need a feed-
back inorder to assist development organisations. Previously they had
not been able Yo finance small farmers but they were now hoping to

help cooperatives. They were.not intending to replace the efforts of
EPID, only to assist.

- Some of us tend to be overprotective of our institutions. It is
high time to set aside our personal attachments and give priority to
cur farmers. Directed by the political change most. of us feel s great
responsibility for the future but we have not done as. much work as we

~should. We get high salaries and should do all we can to serve the

farmers.- Caution has been suggested butcaution will not work. e
need formel coordination so we do not go shead end waste our resources.

- We must use our own initiative,

- We can not just sit and deliberate. Research should be much
more self critical. We can not wait as time is against us. This new .
approach must be on broad disciplinary lines for integrated systens.
For example it is not sufficient just to develop new sorghum varieties,
this is only one aspect of & set of problems. Such varieties must
be seen as a package which will fit into & system which has considered
all angles; agronomic, social and economic. Extension should do a _
similar exercise. Then the two aspects can be brought together and
see how they match, It may then be seen that formal merger is not




- 329 -

required’ 'But the two sides:must be made to synchronise. If a few
jtens were pursued in depth from start to finish, i.e. research to
extension to the farmer, then the ead result zcould be far more useful.
The most appropriate place to start such an approach would-be the
regional level. ' L e :

- Of all division in the Ministry of Agriculture, EPID appears
to be the most productive and -has made .tremendous growth since its
inception., This division has done an enormous amount of work, build-
ing roads, menasging state forms .as well as dramatically increasing its
extension coverege year by year: In this past year of crisis it has
often been said that if you want something done, give it to EPID,
This organisation is involved in so many tasks vhich are all part of
rural development and this requires scme specialization. The expend-
iture for the first phase was in the order of Eth.%18 million; thet
for the second phase is expected to be about Eth.$220 million. Good
linkeges are not only needed with EPID; there are all thé other
specialist division of the Ministry of Agriculture end the Ministry's
own regional structure. There are verious vays o create a good linkage;
merging two weak organisatieons'is.ncs the only enswer. o

- We rust loock at the reality; administration, critical shortage
of manpower, education, ete. We need s good slucation policy and we-
also need people who have soiled their hands. All such factors have
to be considered for. integration. - : S :

Before the mecting put a resolution and voted, Ato Haile-Lul,
the Commissioner of the Science arnd Technology Cemmission commented
as follows. Ato Heile-Lul said that this was e very important issue.
There ‘Appeared to be & very-strong and genuine desire on the part of
the researchers present to come into closer contast with extension,
Thus they will be more useful. than they haeve been in the past and this
is good. However, he bad failed tc seg-eny znelysis of the internmal
problem in any of the papers -presented; The subject had only been -
exsmined in & very general fashion. There had not been any paper to
show why research and extension should not function more closely
together, He wondered if the IAR had presented its views on this
problem to EPID or EPID its views %o.the IAR. He did not feel that
it was in the national interest just to ask the Ministry of Agriculture
to merge the two orgonisations, Suppcsing there sre other soluticns.
What do we do then? Supposing these other soluticns are:superior to
the slternatives sugmested now. What do we do then? e was not advoce
ating caution for csution's seke btut he did advocate caution because
of the gravity of the problem. Development now has tremendous
importance for our country, therefore, it deserves to be given very
serious consideration. So far we have only been discussing the pro-
blem privately amongst ourselves. Now what should be done at
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Ggfgrngent level?  What sh?uld the research seminar send to the Ministér
o) grlcultu;e? Are we going to decide on this issue here and now?.

_ Cotld it not be put to the Minister thet h is -
issue studied and decided upon within = limited tim:?ou%: givﬁo:h;;ve
much te loose by doing that. He can be shown the alternatives suggested
and an experts committee could come up with other alternatives ugg )y
felt that the topic could not be given the seriousness that it.deServed
1f the meeting decided upon it immediately. However, it would be .-
absolytely proper for the Seminar to recommend to thé Minister that this
qyestlon 18 examined and resolved within a limited period of time Bu;$
his hands should be left free to come up with the best solution. .Maybé

it will ve the solution thet i
) 2t you recommend now but
well be some other solution. a% 3% cowld egually

_ Before a resolution was put end voted up i 4
working pgroup commented that ong of the reagoggo:ﬁazh:hzhgigﬁanhzg whe
suggested a}tern&tive three wns for it to act as a starting pgint for
?ormal.mgetlngs. He felt that the group hed given sufficient leawa :
in thelr alternstive for the issue to be treated fully and they hady
:Eggesﬁgd that as & folloy—up & committee be established to work out

e logistics for formal integrstion. However, the core of this slternati
was a formal and legal linkage between research and extension. e

Dr. Berhane concluded by saying that some zetion was required frcﬁ

the meeting. If everyocne just di is i i :
ong et Ty Just disperses then this issue will come up again

L. A sugg?stinn for re-wording was made as follows: ! i 3
pylorlty be given to the s?udy of Alternative Threioazé tE:: EﬁihZEEémbl |
gg;sz?e g:ndate f?r studying thi§ matter to the Minister of Agriculturey'
i~ s 1t was p01?ted out that it hed already been proposed from the )
flcor tha? the meeting adopt alternative three with all the spirit
included in the overall proposition. This motion was seconded and a vote

taken. Voting was Sk f 1 i
o counted).g 5 or'the proposal and 12 against (abstentions were

Dr. Semu-Negus, the General Mana;
. ne ager of the IAR, accepted to pass o
zils proposal to the Minister of Agriculture on behélf of the meefing nﬁe
50 commented that the whole discussion had been teped and the procgéd*

ings would minute this discussion full ini
so th - i
the backeround o the perrs e v at the Minister could examine
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Qther Matters:

i

Two other 'OPiCS yere raised from the floor. These conc:rn?d_zﬁe
prioriﬁies for research, how should phey be appraised%and ti: 1§Zén1 g
Shat. &b the preseding Seminar. the mooting he reeommtnaes it o ‘
that at the preceding Seminar, the : n  reconmend B e et

i Council be established to ses prlor%tles. Since

ﬂizlggitnizs:zgcgecggzlogy Cormission had been establz:@ed anghzzewgz?y
missioner had heen present fpr_g large pert of the geﬁ ;Egénked Boomss
very encouraging»for the reséargh staff present gn . er ! e tpse s
Hajle-Lul for the time he had given to‘Pe gt the Seminar.
Ato Heile-Lul to comment on the two topics raised.

i i he did not have much to ssy-
Ato Haile-Lul replied that he felt : |
about training policy. Whet he hoped was that an Agricultursl Re:earchA
Council would get to work very soon in order to take up the urgen
questions of the agricultural sector.

The first item that this Couneil will consider is ?he_pyioritles o
for the egricultural sector in the future. Once t@ese prlorltigs dave
been worked out it will then be possible to de?eymlne the leze in .
type of Manpover needed to implement them. . Dacisions.on the gve Ehe
tizining required and the time in which to do it mgst f?ilo?llrgz—guided

i i Research Council wi

lorities, Of course, the Agricultural i :
§;1§§: development policies of the Government. Eh; agrlc?ltuzzéé§:::arch
te i i : Task Forces for :

i fortunate in having a system of Ta ‘
zgdys}zfvzgiiculture. The structure and funection of these task erces,lsl,
ve:; élose tc what he thought should be formed. throughout the agilguizzra‘

: issi ived ideas or worke .

r. However the Commission has no preconceive : worked
ii::: on what should be done -for training and agrlcu%tural prlorltleS:t_
These questions must be solved within and by the egricultural sector i
self in line with overall Government develorment policies.

Closing Remarks

The closing remarks were made by Mr. Hamersley, the Project Manager of IAR.

"Mr; Chairmen, ledies and ééntleﬁén, I do not want to make thes:lzegﬁigs
1oné' that would be an snticlimax to the last thr?e days, I wo .
howe;er, to make & few observations about the Seminar,

i irvited to attend this
'This was advertised and people vere jrvi )
gathering ;s the Sixth Annusl Research Seminar underhthe hiaiégg ziazhe
] riew i d into something much, much

IAR, In my view it has develope ; ; . nore =2

it is ' a v i did. But this gathering of,

and it is a very good thing that 1? d1¢ £

tiztiast three days did not in~the end finish up as what I wz;lg d:f;ne
as an annual research seminar, It ended up ag ~~ Acricultur ector
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Develcormens: Conference and this is alsc = very good idea. In fact

I noticed thig evening that speakers had dropped the word 'Seminar'
-and were using the words 'this conference', which is a much more. sub-
stantial gathering and mueh morc weighty proceeding than a research
seminar. Thus T would like to leave you all with = thought from the -
events of the last three days, Should we not in future contemplate
‘convening a gathering at abous this time year and nmeking it in an
Integrated Agricultural Sector Development Conference, At such a .
gathering we would not Just sit and listen to and discuss research |
papers.  Such a conference could be the oceassion at which all of us
interested in any aspect of agriculturel see agricultural develorment
88 a whole once a year. I leave this thought with you. But if that
is to be the case, I leave another thouzht with the General Manager.
That, perheps, when it comes to the presentation of technicel papers,
we try and do that on another occcassion., We do not try and combine

a major discussion on sector development pelicies ana organisation
with purely techniecal papers. Not because they don't link up but
because, on thig oceassion, we did rather Jump from one aspect to the

other and then ended up with a really major discussion on egricultural
sector development structures. -

ing end great deal of credit for this should go to the people who,

and attendance has been because people did not have to travel L5 kilg-
netres to Holetts. Having the meeting in Addis Ababa probably meant
that we got a bigger attendance and wider range of interest represented

at the Seminar. Thus it would not be a bad idea to hold future meetings
of this kiid in Addis Absba. A

The following people are mentioned because of the amount of time
and effort they put into getting the meeting arranged;

Ato Yilma Seycum, the Publie Relations Officer

W/o Alemtsehaie W, Semayat, Mr. Jock Saunders and M/s Sue Edwards
of the Publications Department, IAR. and their assistants at
IAR Headquarters.

It is t6 be regretted that Ceiba-Ceigy, who offered to show the
Film 'Responsibility in Agro-Chemicals' and who were the first to offer
& contribution to the Seminar, could not in the end show their f£ilm due
to shortege of time, However, the firm is thanked for its offer and
it is hoped that a showing will te made possitle at a future date,
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LIST OF SEMINAR PARTICIPANTS

The following perédhs attend:%
gessions, 2nd identified themselves

I.A.R.

Ato Abebe Demissig
" Abdurahman All )
"  Abrahem Wolde Gebreil
" pbrehanm Woldu
7 Abubeker Mussa )
W Admassu Melake-Berhan
" Addisu Asrat
W/o Aler Teehnie W/Semaygt
Ate Alemu Gebre Wold
" Alemu Temesgen
" e Retta _
" iﬁzz—ﬂaimanot W/Mariam
¥ Amdeyesus Dafla
" Asmelash Woldey
" Asnakew Woldeab
" patatke Haile
" pAwgichew Kidane
" Awole Mela
" Ayele Bekerel

Mr. Bakker, Nico
"  Besvers, John
Ato Bedada,G%rma
Dr. Bekele Sissay
Ms. Bhasin, C.
Ato Berhanu Debele
" Bevene Kebede .

W/o Edwards, Sue
Ato Efrem Bechere
" Ejetas Tolessa
" Ephraim G/Y?S
"  Erickson, Bill
"  gshetu Bekele

Mr, Dagg, Heuston
Ato Dereje CGorfu
Y Desta Beyene
Ato Gebremariem Shekour
"  Gebremariam Argene
Mr. Goosens, P.
" Grundy, G.M.F.
Ato Gurmu Dabi
" Habtu Assefa
" Hailu Adnew
" Hailu Gebre
" Hailu Gebremariam
My . Hamersley, A.
Ato Hiruy Belayneh
"  Hosana Sclomon

one or more of thé.?hree Seminar
th organisations indicated.

Dr. Ibrehim, Kamal
Mr. Koch, Fred
®  Kohler, Peter

Ato Lemma Kifle -

W/t Maazea Kersie
Dr. Meleku Werede
Dr. Mesfin Abebe
Ato Mesgina Yasin
Ato Michael Sium

- Mr. Moore, J.E.

Ato Mohammed A. Kadir

Ato Nesser Ahmed
Dr. Niemann, E.

Mr. Ochtman, L.H.J.
Mr. Ohlander, Lars
Dr. 0'Donoval, P.B.

Ato Paulos Dubale:
Mr. Pinto, F.F.

Hi _

Mr. Saunders, J.Hi

Ato Sebhatu Gebrglu}

Ato Sebsibie Demissie ‘
Dr. Semu Negus Haile-Mariam
Ato Seyoum Mulatu

Mr. Sutcliffe, M.H.:

Ato Tadele G. Selassie
Dr. Tedessa Ebba
Ato Tadesse G/M§dh;n
Ato Tamene Cherinet
Ato Tarekegne Melesse
" Taye Bekele .
" Taye Wolde Semayat .
" fPeclemariam Berhane
-t Teketel Makeeso
W/t Tenaye Serekeberhane
Ato Tesefaye Zegeye
"  fMgedeke Abate

Mr. Wesserling, Peter

Mr. Whiteman, P. )

Ato Woldesd Woldemariam
" Wondimu W/Yohannes
" Wondimagegnehu Mersie

*  Yilme Siyoum
" Yohannes Negassie

" gekariss G/Medhil’l

AAASA
Dr..Opeke, L,

ADDIS ABEBA UNIVERSITY

Dr. Abrazham Wubishet
Dr. Amare Getahun

Ato Aregay Waktolas

Dr. Berhane Gebrekidan
Dr. Dejene Mekonnen

Ato Goshu Mekonnen

Dr. Haile Michael K/Mariam
Dr. Melek-Haile Mengesha,
Ato Sileshi Wolde-Tsadik
Ato Solomon Tuwefe

Dr, Tessema Megenessg -
Ato Yemanu Tekie

Dr. Zemedu Worku

AID BANK

Ato Abebe Haddis

Ato Tadewos Haregework
Ato Seifu H. Michael

A.V.A,

Ato Akalu Meshesha
Mr. Bonnmeison, P.
Mr. Driessen, C.P,

AWASSA RESEARCH STATION _
Mr. Chevrecu, B.
Ato Gebre~Selessie .

B.M.E. . :
Mr. Bedsole, Jerry

C.A.D.U.

Ato Aberra Makonnen

Ato Alemsyehn Mengistu
Ato Betru Gebre-Egziabher
Ato Gugsa Indeshaw

Ato Lissane-work G/VMeskel
CIBA GEIGY

Ato Shitaye G/Medhin

Ato Woldu Mesfin

CHRISTIAN MISSIONARY FELLCVWOHIP
Mr. Meyers, George H. '

TTLay

W

D.D.A.
Mr. Whelly, J. w.

DZ COM. HIGH SCHOOL

Ato Tilehun Atnafe
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DEBRE '2EIT EXPERIMENT STATION

Ato Aklilu Abebe

Ato Bekele Wubie

Dr. Dereje Ashagrei
Ato Getachew T/Medhin
Ato Girma Negash

Ato Goshu Mekoanen
Ato Negussie H/Michael
Ato Tareke Berhe

Dr. Taye Bizuneh

Ato Taye Woldemariam
D, Tesfaye Tessemn
Ato Tilshun Sahlu

DLCO-~EL
Mr. Liedholm, Bo,
Mr. MacCuaig, R.D.

E.C.A.
Mr. Beyele Tewane

E.G.S. )
Ato Asseregdew Heile
Mr. Drereton, R.G.
Ato Gebru W/Gebreil

E.P.I.D.

Hrs. Gatzmeyer, Jean D.

Ato Getachew Jembere

Mr. Gowans, Kenneth

M. Marvel, Mason

Mr. Sorensen, Erix Jon.

Ato Teferi Makonnen
Tevolde-Berhan W/Michael

FRENCH EMBASSY
Mr. Quirin, M,

GERMAN CONSULT

Mrs. Dittest, Hilge

Mrs. Falkenstoifer, Ilse
Mr. Falkenstoifer, Helwmunt
Mrs, Kalenbach, Ursula

GIESSEN UNIVERSITY, W. GERMANY
Dr. Westphal, Alfred

HUNTING TECENICAL SERVICES
. Hopmens, C.P.D.
Mr. Mathyssen, M. -




M.0.A.F."

Ato Birhanu Legesse
Pr. Samuel Atnafu WADU

Ato Teodros Asfaw Ato Joseph H/Sellassie

(1) x
MIRD Kifle Woldeyesus
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I.L.C.A. TOBACCO MOHOPOLY
Mrs, Durand, Augustin Ato Asfaw Telaye
Mr. Hoste, Christian
Mr. Maffi, D UHDP
Mrs. Juillerd, Tris Mr. Phillips, John C.
tr. Ortiz, Alejendro Mrs. FPhillips, Susan
'Dr. Shenkute Tessema | ’ i ’
INSTITUTE OF PATEOBIOLOGY US/AID
Mr, Doughty, C. Harvey
Dr. Aklilu Lemma '
Dr. Ephraim Mamo us/rev
Atc Hailu Sebsibie WILDLIFY CONSERVATIOR ORGANIZATION
Mr. Masse, Ato Andeberhan Kidane
I
:
|

Ato Abebe Teferi
Ato Awash T. Haimanot
Mr. Payot, "  Laalem Berhanu
Mr. Stephenson, J.

PLANNING COMMISSION

. " ;‘a A Lc ~‘
Ato Abebe Teferi 7EMECHA HEADQUARTERS
Ato Mulugeta Taye 4 Dr. Demissie Gebre Michael

R.R.C.

Mrs. Simgeon, Gail
Ar. Van Santen, C.E.
Mr. Vanden liouen, P.C.

SCIERCE & TECHNOLOGY COMMISSION
Ato Haile~Luel Tebike

SORADEP

Mr. Borderon, Alain
Ato Demissie Mithku
Ato Ineyew Betre-Tsadik

SOVIET PHYTOPHATHOLOGICAL
LABORATORY

Mr. Aeafonov, U

Dr, Essipenkos, V.
Dr. Gontcharov, V.
Dr. Ivanshenka, I.
pr. Madumarov, T.




