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Introduction

Surveys of  farming systems are inevi table,  especial ly in developing 
countr ies like Ethiopia where so few basic data on the field are 
avai lable.  Information assembled during the surveys permited the 
calculat ion of eff iciency of resource use and indicated resource 
bot t lenecks inhibi ting product ivi ty or the adoption of  new technolo 
gy (Dixon, 1979). Effective planning depends up on the information 
developed during the initial diagnost ic  activit ies  (Tripp and Wooley, 
1989). Accord ing  to Col l isons study (1987),  ident i fying farmers '  
management  st ra tegies  and understanding how they compromise  
product ion methods is a pre requisite for evaluating new techniques 
proposed for the system. The descr iption of  farmers  c i rcumstances 
is a t ta ined through the review of secondary data and various kinds 
of surveys.

Yeju awraja  has never been surveyed so far. No information on the 
farming systems of  the area is available except  the study made at a 
micro level by the Technical  Commit tee  of Agroforestry of Ethiopia  
which identi fied this area as one of  the area having a potent ial  for 
improvement  of  product ivi ty and sustainabil i ty through agroforestry 
intervent ions.  Therefore , problems should be recognized and the root 
causes,  both physical  and socio-economic,  which t r iggered off these 
problems should be assessed in detail at a micro level and subse 
quent  actions should then be pr ior it ized accordingly.  Hence, for the 
knowledge of an exist ing land use system diagnosis is essent ial  to 
plan and evaluate  meaningful  research and deve lopment  programs.  
The major  objectives of the study were to:

■ identify common land use strategies and problems 
limiting production

■ identify causal factors and constraints by trouble 
shooting production systems

■ investigate the interaction between and within manage
ment units and process

■ identify farmers priorities for farm improvement and the 
potential ot agroforestry for this purpose.
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Materials and Methods

Farming systems survey methodology of Internat ional  Maize and 
Wheat  Improvement  Center (CIMMYT) and Diagnosis and Design 
(D&D) users manual  prepared by the Internat ional  Center  for 
Research in Agroforestry ( ICRAF),  which focuses on the problem 
and potent ial  of land users to determine the potent ial  of agroforestry 
and to establish the priorit ies for agroforestry research were used.

Siecondary data on the physical  environment  (cl imate,  soil,  topogra 
phy, vegetation,  etc.) were collected. Yield, demographic  and soc io 
economic data collected in earlier t imes by different  government  and 
non government  agencies  were also gathered.  Prior to the extension 
of the survey local officials were informed organized by deve lop
ment agents  and extension workers.

The survey was carried out only by the department  ot Agricul tural 
Economics. Though it was initially intended to incorporate all 
relevant  discipl ines in the survey, it was very unfortunate  that the 
respect ive researchers  could not be accessible.  However ,  for the 
validity of the paper close contact and discussions with an Agrofor 
ester and fodder researchers  were made. The pr imary sources of  data 
for this study were small peasant  farms of Yeju awraja in Northern 
Welo. Any representative farmer was randomly taken and inter
viewed informally using the guidel ines.  Group discussions with 
farmers were also undertaken in many parts of study area. Women 
were involved in the interview part icularly for sex specif ic  s ub 
systems.  The interview was proceeding while crops were in the field 
so as to get the chance of observat ion.



The study area

The environment 

Al t i t ude  and t opog raphy

The physical  features of Yeju awraja are amongst  the most  broken 
and mountainous region of Welo, varying in alt itude from 1300 to 
3500 meters . It can be precisely defined as the are of  mountain 
chain (i.e, an area with series of mountains).  The eastern esca rp
ment  is extremely steep, and may drop from 3500 meters  to 1900 
meters in 5 km to 10 km ( Aggrey and Mensah,  1984). Much of the 
area consis ts  of steep slopes and characterized by rugged features. 
The major  rivers rise on the mountains  spine running west to east 
of the escarpments  with high speed. In general  it is hilly terrain with 
large flat and undulat ing valley bot toms. The gently s loping lands 
are usually located along the hill foot s lopes represent  a zone of  
t ransit ion between the bot tom alluvial l<:nds and s teeper  uplands.

Soils

At foot of  the escarpments ,  there is generally a relatively fertile 
valley. In contrast to the alluvial lands, the uplands are characte r
ized by wide var ia tions in relief,  from gently undulat ing to very 
steep. According to the study made by Food and Agricul tural  
Organization (FAO) in 1984, the dominant  types of soils ident if ied 
are, chromic and pellic Vertisols,  vertic Cambisols ,  eutr ic Cambisols  
and Li thosol . The soils are widely heavy textured, varying from 
fairly fertile black cracking clay in alley bot toms to red clay loams 
on the valley sides.

Rainfa l l  and  g rowing  seasons

The area has a bimodal rainfall pattern,  i.e, two seasons; short  rains 
occurring most ly in March and April,  and long rains occurr ing in 
July up to September  with a short  dry spell in between.  Mean annual
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of  the populat ion calculated for the total area, and showing that 
populat ion pressure is not a problem. The fact is the largest 
proportion of the total area is marginal  land which does not suit  for 
crop product ion.  Thus the density of  populat ion calculated based on 
the cul tivable  land would most likely signif ies the actual situation 
of the populat ion pressure of the area. So it is possible to say 
populat ion density is increased by 230 persons /km2 within about  
23 years  interval,  and it is quite high. In addi tion to this figure, 
about  1500 disarmed mil itaries of the Derg government  and about  
9000 reset tlers were registered as immigrants since a year ago. The 
reset t lers are those people who once in the past were evicted from 
their home area due to severe famine hit of  1972-1973 and 
1984-1985.

Realizing the serious nature of  the land pressure problem and soil 
degradation and complete  destruction of high land agricultural 
system, the Derg government  had instituted a policy of  reset tl ing 
farmers on low density and virgin lands in the south and s o u t h 
western part of the country mainly from Welo, Tigray, regions 
(1977/79 E.C). Unfortunately these days, perhaps due to instability 
of pol it ical  s ituation in those areas, those people are continuously 
f lowing back to their original areas. Special ly the area under  study 
is suffering from this new pressure.

Household member mostly ranges from 2 to 8 but in rare cases it 
reaches up to 12 with an average family s ize of 5 persons per 
household.

Population density increases with altitude. Particularly around towns 
and watersheds are excessively populated.  This  is to fully exploi t 
all advantages of market and opportuni ty of job from the towns, and 
to use water for different purpose (i.e, irr igat ion, drink, etc.). 
Different  set t lement  patterns are observed of  which scattered and 
cluster  around water sources  take the greatest  part. Some small 
vi llages on hi llsides and near foot hills are also common.

Land tenure

Land is col lect ively owned by the people. No body has the right to 
claim land as his own private property. And hence no sale and 
exchange.  It is only temporary specific rights of use by individuals ,  
but has full rights to the crops, trees and grazing he produces in that 
part icular  time. Land is some times unexpectedly t ransferred or 
redist ributed arranged through the peasant  associat ions,  the
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Sales  are made directly from farmers to buyers  and the payment  is 
in cash. Price is fixed by demand and supply but is most ly high 
since supply is always short.  Donkeys and human porters are used 
to t ransport  produce to local markets.  The market ing channel  of the 
area is not so complex but  is s imple as shown in the fol lowing 
relat ionship.

. fa rm ers
fa rm ers urban consum ers

retailers

Ethnici ty  and re l igion

From the language almost all of  the people of  the area speak, 
Amarigna,  it pretends that all of them are amhara people.  The this 
language obscures  the majorit ies ethnic group.  Few old farmers 
interviewed,  who also speak Oromiffa,  explained that the new 
generat ions have been totally amarized.  The young even do not 
know that their parents are from Oromo race. Otherwise most  of the 
people inhabi ted this area are originally Oromos.  However ,  it does 
not mean the number of  the Amhara people are not considerable  in 
number. And still a t remendous number of them are half  casts of 
Oromo and Amhara.

Oromos are most ly musl ims and Amharas  are Christian or thodox 
followers.  Ethnic and religion have some sort  of relation with 
a l t i t u d e .  High lands are inhabi ted mostly by Chr is t ian  o r t h o d o x ,  th e  
mid a l t i t u d e s  by mixture of musl ims and Chris t ians and low lands 
w i t h  more of  musl ims. New religion from the  C h r i s t i a n  side, i.e., 
protestant  is prevai ling to some extent  in t o w n s .

In spite of the two opposite rel igions,  there is no problem of 
cultural  or polit ical disagreements  among the people.  The people are 
somet imes not rigid to their rel igion.  They change from one to 
another  if the need arises. In most  cases the main reason for the 
change of religion is marriage.  Two individuals,  male and female,  
of different  religion could marry and change their rel igion into 
either.

Credi t  and extens ion

The area had been a center  of war field causing security problem 
for the gove-ntvient bodies  U* fully execute its credit  and extension
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Findings

Farm  reso u rce  a s s e s s m e n t  

Land

If not  hundred percent,  it is possible to say all area of  land in the 
system is rainfed. Only a small areas of foothi lls endowed with 
s treams falling from the mountains  are i rrigated special ly  for 
product ion of  garden crops such as, vege tables  and fruits and 
sugarcane. Farmers  allot no special land for grazing from their own 
farm since land is their critical problem. They give higher  priority 
for crop product ion and to feed their l ivestock with crop residues.

The only way to get  more land is share-cropping.  Oxen owners  and 
non-oxen owners  always pract ice this as a means with their 
neighbors .  Non-oxen owner contributes  their land only while  the 
oxen-owner  put all other necessary inputs for the product ion 
intended, that is, labor, seed, etc. Finally they share the yield in 
three to two ratio for oxen owner  and non owner  respectively.  In 
these case non-oxen owner usually seek for off-farm works in towns 
or villages .

Labor

The source of labor for farm activities,  like in many other  regions 
of the country, is family members .  As mentioned above in the 
previous section family member reaches up to 12. But It is unfortu 
nate that great  major ity of the members  are usually under working 
age. An average of only 2 to 3 members  in a family are productive 
and are at the same t ime fully spend their t ime on their farm. All 
the others are offspr ings to be helped. Chi ldren above seven serve 
their parents in herding, while  those who have accesses  to school  
are more or less out product ion except  that they may help in some 
activi t ies  like weeding and harvesting during their vacat ion.  The 
responsibi l i ty  of  farm activities lie on household heads,  who are
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about  7 -/o tha: of ihe study area is said 10 be Cultivable, "h.'s tin* 
portion is located in valley bot toms and foot of  mountains  and hil.r .  
In spite of its size it suitably grows many different crops. The rest 
while  93% is uncul tivable laid dawn to forest  land, natural pasture,  
gorges and deep valleys etc. Out of the 93% uncul t ivable  land, 88% 
is completely denuded of its natural cover, vegetat ion and soil,  and 
is dry scrumland fit only for poor grazing.  Many parts are over 
grazed and show excessive soil erosion and land degradat ion.

Table 2. Estimate of land use system of the study area (ha

Total area 613 402
Cu'tivable land 40 184
Annual crop 39 667
Perennial crop 517
Uncultivable 573 218
Natural pasture 4397
Forest land 27 045
Construction 2641
Useless land 539 135

Crop p roduc t ion and managemen t

The major  annual crops grown are sorghum and tef, which together 
consti tute  more than 75% of the total area cropped,  but at a lt itude 
above 2000 m., barley, wheat  and beans become increasingly 
important . There is a reasonable  double cropping in the mid and 
highland areas, March to May (belg/spring)  and June to December 
(mr.hr/ summer) season.

Land pr eparat ion

Tradi tional oxen plow and rarely hand hoe on steep s lopes are 
natura.  way of  land preparation. It is s tarted in February for be g 
crops and in June for meher crops regardless  of  the start of rain.

Plant ing:  With certain period after the rain begins  plant ing is
performed i.i both cropping seasons.  Planting of all crops is b ' 
broadcast ing.  There is no pronounced replant ing or intercropping 
and usually a fie d is planted at one time. Farmers  have their ow 
experience of  seed rate; adjusted based on soil  fertility, the va r i e t ;  
of he '.rons and t me of planting.
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Livestock Production

Livestock is an integral part  of  the system. Cat tle,  sheep, goats  
equine (donkeys,  mules  and camels  ) and chicken are managed by 
the house holds. Few farmers keep bees.  The  fol lowing is reported 
by the Ministry of  Agricul ture Planning and Programming Section 
in 1989.

Livestock holding is es timated at 1 head o f  cattle,  sheep and goat  
for each family. All of  which are local types. These people keep 
l ivestock for the fol lowing main purposes.

■ Source of  draft  power  for crop cul tivation
■ For milk product ion
m Saving or insurance

Table 4. Different classes and estimated number of 
livestock in Yeju awraja

Class Number

Cattle 121 000
Equine 30 700
Sheep 140 000
Goats 120 000
Chicken 150 000

Livestock are naturally grazed during day t imes in the care of  
herdsmen or children and panelled in the family homestead at night. 
Cat tle graze in local bushlands and farm borders  while goats  and 
sheep freely range on hi llsides and valleys .

The main feeding resources  are bush land/grass  land and crop 
residues.  The commonly used residues are tef, wheat ,  bar ley straw, 
and maize and sorghum stover or stalks.  It is r idiculous that crop 
residues in the system are not supplementary but the pr incipal  and 
an inevi table without  which l ivestock cannot  survive in both wet  and 
dry seasons. Improved pasture and forage management  arc not 
practiced in the country in general,  let a lone on individual  farms.  No 
s ignificant rent ing in or out of  grazing land but  farmers  exercise  
shared ownership of  cattle.  People of the higher  a lt i tude share  with 
the lowlands who relatively have wider area o f  grazing.

No special  shelter  for l ivestock. Cat tle and equine are s ta lled in tlie
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practicc  were undertaken together  with closure.  For instance,  over  
2 million trees were planted out of which only 9.5% survived.  The 
reasons for the low survival could be indiscriminate species  
selection without  considering the l imiting factors and poor nursery 
management  and insufficient management  after planting.

In some parts of the area the most important  tree species planted 
were:

I n d ig e n o u s  species

a Olea africana  
u  Juniperus  procera

Uses of tree p roduct ion  

Fuel

Although wood fuel is extremely scarce, most households  in the 
system gather wood free of charge from accessible areas for 
domest ic  use as well as for sale to the town. The demand for energy 
or fuel wood increases with altitude as a result  of a decrease in 
temperature . The major  sources of fuel wood are crop stalk, acacia 
species,  eucalyptus  and other unident if ied species.

Source of cash

One of the most  sources  of  cash income part icularly for poor 
farmers is the sale of wood fuel. They also make charcoal  from 
acacia trees and regularly supply for the market.  Citrus fruits and 
sugarcane are also marketed.  The sale is to partly sat isfy their need 
of food and clothing.  The marketing channel of tree products  is very 
simple,  it di rectly comes from the producers  and goes straight  to the 
consumers  as shown in the following relationship.

F a r m e r s  *** C o n s u m e r s  in the town  /v i l lages

However,  the high marketabi li ty of trees seems the most destructive 
agent of trees.

Exot ic  species

» Eucalyptus g lobulus  
m Eucalyptus cam aldulensis  
»  Eucalyptus gom phocephala  
»  A cacia  decurrens  
»  Leucaena leucoccephala
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Interactions among systems
L iv es to ck  and  c rops

The system is mixed type. Operat ions in crop cul tivation such as 
land preparat ion,  seedbed leveling and threshing are totally 
performed by livestock. Plowing is by oxen while sheep, goats,  
donkeys,  cows and calves are used for seedbed leveling. Threshing  
is done by cattle and donkeys.  Farm transportation from fields to the 
store in the house and then to the local markets  is by donkeys and 
camels.  Livestock to a great extent  depend on crop residues for feed. 
Specially cattle obtain more than 50% get their feed from crop 
residues.  Crops which fail to give grain yield as a result of 
unexpected rainfall break are also grazed by livestock.

L iv es to ck  and  v e g e ta t io n

The impact  of l ivestock on vegetation in the study area is negative.  
Cattle,  sheep and goats browse tree leaves and overgraze grasses 
underneath.  Thus,  although it is hoped that these l ivestock partly 
satisfy their feed requirement ,  it is inevi table that the vegetation is 
exposed to high soil erosion ( due to severe s lope ) and env ironm en
tal degradation in general.

C ro p s  and  v e g e ta t io n

The continuous increase of populat ion pressure,  part icularly in mid 
altitude, forced the farmers to expand their farm on the marginal  
which in turn has led to almost complete destruction of  natural 
vegetation.  For these reason the increase in area of crop cul tivation 
has resul ted in the total reduction of forest or bush lands. However ,  
it is undeniable that the exis tence of bushes on the hi llsides and 
slopes are very helpful to the crop lands of the bot tom in reducing 
run off and f iooding during intensive rainfall.
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Variations within the system
So far the diagnost ic  survey has identified three clearly demarcate  
ecological zones within the study area, and hence three r ecom m en
dation domains are recognized.  Basical ly the broken and m oun ta in 
ous nature of the topography of the area has resul ted in a high 
variabil i ty of altitude, and with cl imatic extremes.  Farming system 
and land use s trategies  vary accordingly.  Production l imiting factors 
and their relative importance,  and natural endowments  and oppor tu 
nities are also of  different  kinds. Thus, farmers are usually grouped 
into relatively homogeneous group based on their exis ting farming 
system for many reasons as ment ioned above.

Table 4. D if fe rences  among recom m enda t ion  domains

C r i te r ia
of main d if fe rence

R ecom m enda t ion  domain
R D 2 r d 2 r d 3

A lt i tude  (m) >2000 1500-2000 <1500
Topography Severe  <50% Sever to m odera te Moderate to gentile

(20-45%) (5-15% )
Popu la t ion  dens ity high very  high M ed ium
M ajor  c rops grown barley, wheat pea, Sorghum , tef, maize, S orghum , pepper
ch ickpea

beans, oats ch ickpea
Main g row ing  period belg (March-M ay) meher (Ju ly -Sept) m ehe r  (Ju ly -Sept)
L ives tock  popu la t ion Low Low M ode ra te
Main sou rces  of feed bush land  and crop residue bush land

crop residue
Dom inan t  t rees J u n ip e ru s  p ro ce ra Euca lyp tus  and A c a c ia  spp.

Acac ia  spp.
A cce ss ib le  to wood land modera te lo w m ode ra te
Rain fa l l  cond it ion very  good good bad
Land for cu lt iva t ion very  scarce scarce abundan t
Land su itab i l i ty

for cu lt iva t ion bad fair ve ry  good

Recommendation Domain (FD) is a group of farmers with similar circumstances for whom more 
or less similar recommendations can be made (Byerlee and Collinson 1980).
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Problems and their causes

Problems to production and productivity 
of the farming system

On the contrary to their various objectives with different  levels of 
priority, families have limited resources  to real ize these objectives 
(CIMMYT, 1985). Hence they usually face problems that sometimes 
c a n ’t be solved by their own strategies.  The pr incipal  problems of  
the study area are the following:

Erratic rainfal l

It is sever  part icularly in low lands. It occasionally  doe sn ’t rain at 
all or lately start or finish early. The dis turbance in durat ion is 
regular  while completely dry in five to six years interval.

Lack of l and  for crop cul t ivat ion

Naturally the largest proport ion of the area is not suitable for crop 
production (93% of the total). These days this part  of the land is 
incapable  to produce even forage crops and bush woods. It is 
becoming more critical as populat ion is increasing beyond the 
capaci ty of  the area.

Lack of feed for l ivestock

The main problem facing the l ivestock production system is the 
supply of feed. The shortage is highest  in the dry season but  
compensated by crop residues,  the main source of feed. However  it 
is very crit ical in the cropping season when the crop lands are 
cult ivated and occupied by crops and crop residues are also f inished 
(June - November) .  Animals  face seasonal  weight  loss, high 
mortal i ty in dry season and are low in milk yield and less eff icient  
in cult ivation.
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land, until family holdings fall below the kize needed to grow the 
bare minimum of  cult ivated crop. The young people and new comers 
receive increasingly smaller  and smaller  piece of land below which 
they can sustain. New families  are formed and periodic reallocation 
of holdings are made,  which leads to continuous decrease in average 
size of holding. The problem is much worse near towns or villages 
and around water  sources .

The increase in population density also has necessitated a greater 
area of  land brought  under cult ivat ion. People continue to cultivate 
on extremely steep s lopes where  cultivation should ever be 
at tempted.  During the survey it was observed that many fields with 
a s lope of  more than 30% under cultivation. This has resulted in 
violent  run-off,  less water  retention in relation to total rainfall and 
severe damage on more  fertile lands below.

While  increasing the cropping area,  farmers are at the same time 
devastating the natural  vegetation from the largest proportion of the 
areas. Much of the area has been deforested for ages for this 
purpose. In addit ion to clearing forest lands for cultivation, 
deforestation for construct ion and reconstruction of houses, 
especial ly in towns and vi llages , is tremendously increasing from 
t ime to time. Trees  planted or naturally growing in different niches 
(homesteads,  hi l ls ides,  valleys , etc.)  become susceptible to theft. 
Areas near to the towns  where houses are isually  built on are also 
l iable to be first c leared as well. Thus,  a huge amount o f trees are 
merciless ly cut-off  wi thout  any substitutibn resulted in complete 
denudation of  the system as a whole. It is-this consequence which 
has brought  the crit ical problem of fuel wood and construction poles 
at present.

The effect of populat ion pressure did not stop with these effects. 
Problems caused by populat ion pressure cause another problems. 
Crop residues can be very useful in protecting the soil from run-off 
during land preparation and crop establishment (Thomas, 1984). 
However ,  due to lack of  fuel wood & feed it is regularly removed 
for fuel,  fodder  and sale. Especial ly the latter is dangerous fiom th* 
soil conservation point  of views. Similarly, crop rotation has a 
beneficial  effect  on crop growth,  reduces the activity of soil born 
pathogens,  soil erosion, weed cover and other things. H ie interactive 
effect of these parameters  usually increase long-term economic cr< p 
yields (Langdale  and Wilson, 1987). But jts population pressur' 
could not allow the farmers to do so, rather  to select, and plant their 
staple food only year  after. Consequent ly,  stalk borer and S tn g t i '
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C ro p p in g  practice

The system of  annual cropping that have developed in the areas are 
highly erosive fo; the fol lowing reasons.

■ crops are often grown on s lopes
■ small seed crops like tef, wheat ,  barley, and sorghum 

require fine seed bed which needs criss-cross plowing.  With 
the resul tant  breaking up of soil aggregates ,  the land 
becomes more erodible.

■ Crops are planted in pure stand, rather  than intercropped 
with root  crops,  trees and perennial  crops. And  if they are 
grown at all they are separated from the area of annual 
crops.
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they grow crops like barley, wheat maize,  l inseed, rape seed, finger 
millet ,  etc. and allot the land they have for sorghum and tef (their 
staple food and cash crop). Further more,  all farmers  have avoided 
fallowing and many of  them also try to increase yields  per unit  area 
of land by intensive cropping,  belg & meher, and fully exploi t the 
potent ial  o f  their land part icularly where water is available for 
i rrigation.

Water erosion

Counter  plowing and s imple di tches are farmers usual pract ice and 
rarely plant  trees across the slope of the farm.

Stalk borer in sorghum

Actually they have no chemicals but with management  pract ices.  
This pest is favored and causes  severe damage when the rain falls 
immediately after seed emergence. To be free from, therefore,  there 
should not be rainfall until it grows to knee height . Never the less, 
if it happens to rain farmers totally replow and replant  again. The 
problem is, however , there could be a risk of moisture  stress in the 
soil for proper germinat ion of the replanted one.

Weed (Striga hermonthica)

Farmers  skil lful ly plow the land to avoid the roots of the weed from 
the farm and burn it and/  or repeatedly weed at t ime of weeding.  In 
spite of all these efforts farmers usually fail to achieve their subs is 
tence objectives.

Possible solutions to the problems 

Agroforestry

In previous sect ions many problems and constraints faced by farmers 
in product ion of crops and l ivestock were ident if ied.  In this sect ion, 
possible solut ions to some of the major  problems are suggested.
As it was thoroughly discussed almost  all problems are highly 
interrelated;  a problem caused by some factors causes or at least 
favors another problem(s).  Therefore,  a remedy for a problem can 
be a remedy for the others too. For instance, I C R A F ‘s Agroforestry 
systems Inventory project (1987) shows that prominent  Agroforestry 
practices have solved problems like soil loss, fodder, land shortage,
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shelter,  etc. s imul taneous.y in some developing countr ies . FAO 
study of 1991 also mentions that forest and trees make vital  
contr ibution to the wel l-being of the rural poor, providing materials , 
food,fuel wood,  fodder  and medicines . These problems are the 
problem of  the study area indeed.

Msny l iteratures  advocate  Agroforestry technologies  in areas like 
this where fossil fuel subsidies  are not possible,  where trees are now 
absent  and their products sorely missed. For example,  Vergara, 1987 
noted that farms curved out of  upland forests and cropped monocul t-  
urally and intensively with annual plants are diff icul t to maintain 
in a productive state because of  climat ic,  topographic  and soc io 
economic condit ions which lead to abusive use and eventual site 
degradation.  Sustaining these farms with expensive chemical  inputs 
seems infeasible because of the meager  capital resources of upland 
farmers.  The most  viable a lternative for maintaining productivity  is 
the appl icat ion of  low-cost  Agroforestry land use systems which 
promote soil conservation and minimize nutrient  losses. He also 
added that  where populat ion pressure preclude fal lowing,  the better  
system appears to integrate agroforestry,  which involves s imul ta 
neous and continuous cropping with annual and perennial . Integrat
ing agroforestry through spatial  manipulat ion of the crop component  
and selection of  perennial  species which maximize product ivi ty  and 
si :e protection promotes sustainabili ty.  Trees can improve p roduct iv 
ity of  crops,  a llow product ion in marginal  lands and can sustain the 
intensification of agriculture  (FAO, 1991). Experience in Egypt  also 
shows farmers who once lost their farm lands because of the 
encroaching desert  could produce fababean, wheat ,  vegetables  and 
other  crops on previously unproduct ive land protected by t rees from 
decerti f ication (Agroforestry Today V 3. No-3, 1991). It is m e n 
t ioned that in the study area about  93% of the total area is marginal  
land, not sui table for crop product ion.

Therefore ,  the problems of the area seem to be solved through 
agroforestry intervention because the physical  features  and the 
overall  nature of product ion problems and constraints indicate that 
the system has a high potential of Agroforestry.  This implies that 
associating trees with crops and l ivestock will  improve the supply 
of basic  human needs; food, cash, fodder, shelter,  energy, and raw 
materials .

In general,  to alleviate the problems by agrotorestry techniques,  
research is suggested in the fol lowing areas.



■ Selecting fast growing multipurpose trees that arc suitable for 
agroforestry and afforestation programs and can be used for food, 
fuel wood and construction materials.

■ Identifying appropriate conservation-based agroforestry technol
ogies such as, hedgerow intercropping, contour vegetation strips, 
agroforestry with structural conservation measures.

■ Because the greatest proportion of the total area is marginal land, 
identifying and selecting tree species that can put this land under 
production would at large solve the problem of land shortage.

■ Because traditional grazing resources are still relatively abundant, 
i.e., areas which have been over grazed and marginalized, can be 
put for the same purpose if research focuses on an improvement 
in the use of the existing grazing area with enrichment planting 
of fodder crops. Fodder trees can be planted else where in the 
system and would provide leafy fodder.

However ,  success in motivat ing farmers to pract ice agroforestry 
depends to a large extent on their perception of  the economic  
rewards from such pract ice,  which is great ly influenced by the 
nature of  their tenure over  land and vegetation ( Vergara, 1987). If 
they have long term access and control over the farm, they will 
consider it more worth while to apply product ivi ty  maintaining 
techniques.  On the other hand, if they have insecure tenure and face 
the risk of  eviction, they would rat ional ly try to maximize immedi 
ate yields & not worry about the future to produce. Hence the most  
secure form of tenure is private individual ownership.  So mod if ica
tion of state tenure could over-come this disadvantage.
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