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PART I

1. INTRODUCTION

A summary of the results of trials and observations on field and forage 
crops carried out - at Kulumsa and on the Demonstration and Livestock Farms 
(Asella), in 19681 together with some observations and recommendations, are 
presented in part I of this report. The detailed data are found in part II*

2. METEOROLOGICAL OBSERVATIONS
Meteorological observations were made at Kulumsa (elevation = 2200m) by the 
crop production Department, at Asella (el= 2400m) by the Swedish Mission, and 
at Dighelu (el =2700m) by the Commerce and Industry Dept. The weather records 
are presented in Tables A - C.

At Kulumsa there was 82 mm more rain in 1968 than in 19&7 f while thy reverse
was true in Asella# However, the total rain fall during the big rains was 
actually less in 1968 than in 1967 at Kulumsa* In 1967 there! w s 132 mm of 
rain in October and November, whereas during the same period in 1968, there 
was only 33 mm of rain. The dry October coupled with the dry North-easterly 
wind was unfavorable for crops. Apparently this dry wind is a major factor 
limiting yields of crops . Crops or varieties that succumb easily to this 
October - November dry wind should be considered undesireable«

The total rainfall at Kulumsa in 1968 was only 62% (547° in 19̂ 7) of that at
Asella and 92% of that at Digelu*



Table A. Temperature, humidity, precipitation, hours of sunshine, evaporation, and soil temperature at ICulumsa 
during 1968*

Air Ternperat.ure Precipitation Relative
humidity

Evapor
ation

Hours 
of sun
shine

Soil temper
ature

Mec11 Extremes
No. of
rainy
days

At 6 
a .m.

%

At 12 
noon

*

At 6 
p.m.

%

50
cm

100
cmMonth

Max
°C

Min
°C

Max
°C

Date Min
%

Date Total
mm

Max
mm

Date

January
February

22.0
19 .8

6.3
6.6

25*0
25.5

m1
0.5
7.5

13.
if8

2.5
163.8

2.5
32.0

31
1

1
22

52.4
85*3

OO'- ® 0 

62.9
37*2
60.4

- - -

March 21,2 9.2 25-5 20 3«.0 17 58.0 46.O 22 5 59-4 47-8 40.0 _ 1
April 20.4 10.9 24.5 1 9-0 13,15

22,24
157.6 26.7 4 22 8 1 .0 64.4 59-6 - - - -

May 24.2 1 1 .0 26.5 30 8,5 2,3 14 08 12.0 l 3 75.6 49 0 6 43«9 —
June 21.9 1 0 .7 23o5 9 8.5 15 91.5 39.3 6 17 83.0 57 *7 47.3 — — — —
July 20. 2 10.9 22.0 6,21 c 0 16 163,7 63.0 18 20 82.3 7lo7 54.5 _ •at
August 19»3 10 ,4 22,0 3 8 ,5 17 143*0 29.6 18 28 82,7 76.1 65.5 _
September 19.6 1 0 .3 22.0 27 8.5 12 138.7 24 0 2 2 25 84.6 7 1 .2 64.3 — _ _
October 20.2 10 .5 22.5 13 6.5 29 11.0 9-4 2 3 62.2 46 .3 43.9 _ _
November 17*2 9*7 21.0 14 5 .0 12 22.0 9.0 18 7 69 • 5 50.6 52.8 5.1 6.9 19.5 19.5
December 21.8 8.2 24.3 8 5 .0 2,3 - - - - 72 .8 50.7 51.1 5.6 n  <">7.0 19c2 1 9 .0

Total - - - - - - 966.6 - - 153 — - — - - — —

Mean 20.7 9.6 - - - - - - - - - - - 1 — "*___1
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A
Table B. Temperature and precipitation at Asella (Swedish Mission) in 1968

4

4

L

•V

*

Jf

Month Air temperature Precipitation

Mean Extremes

Max
°C

Min
°C

Max
°C

Date Min
°C

Date Total
mm

Max
mm

Date No. of 
rainy days

■
January •21.7 •3*8 24.8 29 0.9 7 10.0 1 0 .0 31 1

February 20.1 9.0 25*9 3 6 .0 8 125.5 32.0 22 19
yiarch 21.2 7*2 24.9 26 1.5 18 50 .0 24.0 1 10

April 19.9 23.4 1 6.6 23 278.5 37.0 20 28

■riay 2 1 .8 9.4 24.O 29 6 .8 4*5 10 1.0 48.O 3 7
June 19 .8 9.8 22.7 1 7.7 20 199*0 35-0 6 24
July 19.6 10.1 22.7 20 7.4 25 212.0 35.0 24 22
August 19.1 9 .7 22.0 1 '7.6 9 267.5 35.0 22 20
September 19.5 9 .7 22.0

■.
17 7.5 28 270.5 25 .0 11,6,

8,21
22

October 20.6 8.1 • 23.0 13 1.5 30 20.0 20.0 1 1
November 20.3 4*6 | 22.2 13 0.6 22 1 5 .0 4.0 20 7
December 20.7 3.7 22.9 27 0.3 27 17.0 11.0 28 3

Total — - 1*566*0 - - 164

-lean 20-4 
- - .1

7,9
1'
1

— — —

f J



4

Table C. Precipitation at Di£elu during 1968

Month P r e c i p i t a t i 0 n
u

Total5mm Max/day Mo. of No. of rainy
mmmmm. . ..- J

rainy days days,̂ 5 mm.
January 0 .0 0 .0 0 ■ 0
February 132.2 19.9 24 5

1 March 38,0 16.5 13 2
upril 247 -8 39.7 27 13

i May 5 2 .1 16.2 11 5
June 77.2 28.6 23 3
July 216.4 32.5 29 14

! August 150.4 j 19.5 25 11
, September 75.7 9.8 24 C

! October 1 39.81 15.5 7 4
i November

1 2-3

CT\•1—1 3 0
! December 16.6 8.8

1 _
6 1

Total 1 ,048.5
L...........I... ...

192 68 1

L

ftr>
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SUMMARY AlJD CONCLUSIONS 

Variety trials and obs rvations
'Tie at: Varieties such as (LRX N 10-B) An̂ , 8156, and Peniamo 62 h the potei **
tial for doubling the low yields ^iven by Kenya 1 and local varieties. These 
varieties give high yield-: especially on f rtile or fertilized soil. i_Ven the 
varieties presently una^r multiplication at Kulumsa namely, Romany, Kentana 
: ront-na X Mayo 487 Yaktana 54» and Supremo Kenya X Yaqui 48 are superior to 
Kenya 1 and th- tested local v rietios. Since Kenya 1 ir. „ poor yielder and has 
become susceptible to stripe rust, it should be replaced by the above vr,rieties*
Barley: In 1968 barley aid Very poorly at Kulumsa*partly due to attack by barley
fly. In almost all tricX̂  the local v .rietios (DZ-02- 72 and Aruso) performed 
better than introduced varieties. Since barley appears to be a poor competitor 
with wheat in the Kulumsa area, future trials on barley should be concentrated 
in the barley growing areas South of Asella.

Maize: Hybrids and composite varieties from Kenya again showed their high yiold
potential under the conditions of Kulumsa. H613B, the outst aiding Hybrid, gave 
121 qt/ha, followed by kitale synthetic E with 106 qt/ha#

Teff: Varieties DZ-01-354* DZ-Ol-386,DZ—01-200, and A-44 appear to be Very
promising, with yields of 25 to 29 qt/ha. DZ-01-354 and DZ—OI-I96 grown at Kulumsa 
make good :linjera:’, contrary to testimonies of some people.

Pulses: Among different species of grain legumes tested in one trial, lupin
(21 qt/ha), horse beans (1 7 qt/ha), and a v?j?iety of dry bean (14 qt/ha) did 
satisfactorily. Yields of chickpeas, lentils, peas, and especially Soybeans 
were rather low in this trial. Among chickpea vari ties tested, No. I70-I,
DZ-10-10 and C 410, with yields of 22 to 24 qt/ha, appear to be Very premising* 
Horseboans, chickpeas, and lupins should make good rotation crops.
Cil sev.d Crops: Flax varieties Dakota and Redwood outyielded local selections
Kiaxnxy oecause of their resistance to wilt. Since the disease is common in the 
flax growing -areas of Chilalo, susceptible local varieties should be replaced with 
Dakota or Redwood.
Among different species of oil seed crops tested, rape aid sunflower, v/hen 
fertilized, have given goed yivIds, Crarnbe and safflower appear promising. Flax 
i3 a good oil crop on poor soils, while noog obviously is unproductive under 
Kulumsa conditons# Rape, sunflower, and sa-i flower should make gt cd rotation crops.

Miscellaneous, cropst Oats cannot compete with wheat or even barley in the Kulumsa 
area. However, cats appear promising as a fodder crop, ^uinoa again performed 
qui.e well (4400 kg/ha) and seems to be a good crop if some use can be found for 
it.

V̂ -cti-blesi Potatoes, cabbage, and carrots give high yields on good soils. Some 
potato varieties (e.g. B-4972- Ml) will be increased and distributed to model 
farmers#
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ij" ̂ t i jp.ric.lsi Several fertilizer trials were carried out in order to 
determine the optimum levels of nitrogen and phosphate and to find cut the best 
source ana time of application of nitrogen and the most effective method of 
application phosphate.

Maize, teff, and flax gave no significant positive response to nitrogen and 
phosphate. Some NP combinations actually reduced the yield of teff. Nitrogen 
failed to give a significant increase in yield of wheat. Phosphate incr<--sed 
the yield of Kontana Frontana X Mayo 48 by 33 %  But the yield increase of 
Romany was not significant. The yield of barley was markedly increased by pho-ephn-t̂  
(by 222$). The yield increase due to nitrogen was negligible.

Urea, omrncnium suliate nitrate, and nitro—chalk wure found to be equally good 
sources o± nitrogen for wheat. Application of nitrogen at planting time was as 
gocd or better than split or late application. Nitrogen (Urea) applied at 
different times on maize failed to give significant yield increases.

The most effective way of applying phosphate on wheat was band application. Forty 
kilos of ?2 0̂  applied in the drill row were euqiv .lent to broadcasting 60 Kg/ha, 
Mixing the phosphate with the soil was superior to leaving it on the surface of 
the soil. Lime and the trace elements copper, boron, manganese, and zinc failed 
to increase yield of wheat when applied with phosphate.

The results of fertilizer trials and observations and of other trials in which 
fertilizers were applied 011 v>arts of the plats have now clearly revealed that 
failures to demonstrate good yield responses from fertilizer applications at 
Kulumsa have been largely due to the heterogeneity of the soil. It aas been 
repe?„tcdly shown in" 1968 that whenever trials were situated on poor ’average) 
sites the response to phosphate has be-̂ n remarkable. The c nly exccpti'-n was the 
NP trial on flax. However, on naturally rich sites, the response has poor.
Furthermore, the fixation of phosphate by the soil does not appear to be great 
as anticipated. Phosphate must be applied on most soils in the Kuluinsa areas In 
order to get good yields of most crops. However, nitrogen should be applied with 
caution and always incombination with -phosphate.

Cultural practices
Seeding date; Seeding date trials showed that most crops did better when planted 
early. Thus maize did best when planted in early April; flax, barley and sunflower 
did best when planted in late June 02? earljr July. i£ven teff (July 12) and 
chickpeas (Aug. 2) did best when planted e -rly. vJhoat varieties reacted diller^ntly 
to time of planting. Romany did best when planted early (June 28), whereas the 
yields cf Kenya 1 and Kent. Fr X Mayo 48 were not influenced much by time of 
planting. However, their test weights increased with the later plantings . It 
seems that varieties susceptible to leaf diseases will do better if planted late, 
whereas resistant varieties should be planted early.
Seeding rate and spacingi It appears that a seeding rate of 125 Kg/ha is suiiicient 
for some wheat varieties while others may benefit from higher seeding rates. The 
optimum seeding rate for barley (v?„rioty Boka) was 125 Kg/ha. Maize gave the 
highest yield with a spacing of 75X30 cm, sunflower with a spacing of BOz/tO cm. 
and broadbeans with a spacing of 20x5 cm. However, it is questionable if spacing 
cf 20x5 cm.should be recommended for broadbeans, since this would impede 
cultivation and might accentuate the loss from chocolate spot.



Weed Control
Different hand, weeding intensities were compared in wheat, toff, maize, broad- 
beans and flax* In maize three Weedings were most profitable* In wheat, teff, 
and flax two wordings were profit ble, whereas weeding did not pay at all in 
brc id-beans duo to the low fertility of the noil. The main advantage of row 
planting seems to be faciliting early hand weeding*
Most herbicides applied on wheat paid well, the most profit .ble one (iu this trial) 
being linuron. In barley, due to the low price of barley, only linuron yielded an 
appreciable profit.

In maize both tested chemicals (atrazine and 2, 4-D ester) were highly profitable 
and yielded a ,net*profit of 154—1 73/ha, about the same as -fbr intensive hand 
wooding, *

Due to pcor yield, no chemicals applied on brood-bonns were profitable* In flax, 
the yield increase obtained from application of dalapon x̂as highly profitable, 
although the yield was low* rhe result demands further investigatiens on the 
use of grass herbicides on flax#

TCA reduced th amount of Weeds in rape by 85%. The profitability f the treatment 
cannot be estimated, since the trial was not harvested* Chemical control of 
Avona species is not profitable at the present level of Avena infestati.n on 
Kulumsa farm* The wild oats problem is serious in the project area, however, and 
every possible measure she uld be taken to reduce the population of wild oats by 
careful se-.d cleaning, cultivation and hand Weeding*
Insect Control

Obsorvaticns indicated that f ar control of cutworms on maize can be achieved by 
post-emergent treatments with DDT or dieldin* The yield reduction caused by 
cutworms is not known, however#

Four applications of DDT for control of stalkborers yielded a good profit. Power 
applications might bo sufficient and more profitable*
Seed—dressing of barley with aldrin reduced the attack from barley fly but did not 
increase the yield* Barley varieties differ considerably in susceptibility to 
barley fly attack* Some local varieties sc ms to have fair resistance*
Disease control

In a seed dressing*trial on wheat, remarkably high yield increases were obtained 
from tre .tment with mercury* F-. ur different ceed lots of different origin wore 
used, among them a purple wheat infested with bunt spores. This diseo.se was 
controlled completely* The yield increase as an average for all varieties was 32%* 
The result is surprising, sinco no seedling or roct disease was observed in the 
field*

In barley, on the ether hand, only introduced varieties responded -profitably to 
seed dressing* Mercury—aldrin tr atment se mod to have reduced the yield of the 
local barley more than pure fungicide treatment*
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Seed-dressing of maize with mercury caused a yield reduction in Jimma maize and 
an insignificant yield increase in Asella maize.

Chickpea seeds are prone to rot in wet soils» Seed-dressing with mercury, thiram 
or quintozen seemed to control the disease to a certain extent,-

Forage ..Crops: Among the perennial forage legumes tested, lucerna(alfalfa) and
especially Desomodium appear prornisingo Alfalfa must be fertilized with phosphate 
in the Kulumsa area. Among the grasses tested, Nandi Setaria , Colored Cuinea 
(Panicum coloro-tum), Rhodes grass and Columbus grass have done well. Fodder beet 
is also well adapted and has given high yields. Among the native grasses tested 
only Kikuyu grass, Bermuda grass and a Hyparrhenia sp. merit further studies.

Nitrogen and phosphate have given good results on natural pastures. Forty
kg. Pp 0 and 80 to 120 kg. nitrogen per hectare can increase the yield of natural
pastures^by 200 to 300 %.

RECOMMENDATIONS FOR THE EXTENSION DEPARTMENT
Experiences gained so far indicate that several innovations would greatly help 
to increase the yield and improve the quality of crops grown in the Chilalo Awraja 
These innovations should be disseminated or demonstrated to farmers.

A. Improved varieties to be demonstrated
Wheat: Kentana Frontanax Mavo 48, " .aletana 54” j Romany, (LRXM 10-B) An̂ ,

8156. Farmers should be advised to replade Kenya 1 and their local 
varieties with the first 2 varieties.

Barley: Zephyr, Proctor, Unitan, Beka, Kenya Research.
Maize: Kitale Hybrids 613B and 632, kitale com osite S. The first two are

recommended for production.

Teff: DZ-01-354? A-4 4, DZ-01-386
Flax: Dakota, Redwood

Fodder crops: Fodder beets
•B. Fertilizers

Phosphate is generally recommended for areas of north Asella. Nitrogen is 
used cautiously with phosphate, and also be profitable<> Both phosphate and 
nitrogen must be used south of Asella.
The fertilizer demonstrational trials should be expanded so as to cover as 
wide an area, and soil types as possible»

t



Crop protection

1. The use of clean so.d helps in avoiding infestaticns with noxious 
weeds and in increasing yields#

2* IJhen current varieties fall susceptible to rusts, they should bo 
replaced with new resistant varieties.

3. Bunt or stinking smut can bo controlled by planting healthy seed or 
by treating the seed with thiram*

4t Flax varieties susceptible to wilt should be replaced with resistant 
varieties#

5* A good crop rotation is an essential ie. ture of weed control* If
grain crops are grown continuously, grass weeds ?„ro JLrnost impossible 
to control. Crop rotation also helps in reducing losses from diseases 
such as leaf blotch (Septcria trici) of wheat*

6* Proper Weeding is a :,must” for getting reasonable yields* Maize should 
be weeded at least three times, which will increase the yield by at 
least 100% compared to poor weeding* Other crops should be weeded 
twice*

7* Row planting facilitates the most important first weeding, since 
weeding can be done by hoe and earlier than plucking by hand*
Row planting of maize, sorghum, and beans should be especially 
encouraged#

8* Herbicides hhow promise for the future* At present, 2,4—D and
atrazine may be recommended for use in maize, MCPA in small grains,
and MCPA + dalapcn in flax* MCPA and 2,4-D do not control grass 
weeds*

9* Grain legumes readily fall victims to different insects attacking 
flower buds, flowers, and pods. Care should be cxercised so that 
adults and larvae of American bollworm and possibly ether insects 
can be detected and treated with DDT before it is too late*

10» If army-yrorfts or locust swarms appear, they should be reported
immediately, through the agents to the weed and pest specialist#



PART II DFTAILID DATA AND RESULTS OF TRIALS AND OBSERVATIONS

A. Varieties, fertilizers and cultural practices 

1. Variety trials and observations
1.1 Wheat
1.1.1 National wheat variety trial

The 1968 national wheat variety trial consisted of 16 varieties - 8 from 
the 1967 trial, 7 new entries, and one local check. Since the replic
ations were not (inadvertently) randomized, the results could not be 
analysed statistically. Nevertheless the varietal differences are very 
striking (Table l). (LR X N10-B) An3 was the outstanding variety, followed 
by 8156 (red grain). The four top varieties are dwarf, Mexican varieties. 
The new entries performed much better than the entries from the 1967 
trial. Azizia which was in first place in 1967 was the worst variety in 
1>68. This was due to heavy attack by rusts in 1968. This emphasizes 
the point that one shoula not rely too much on a single test. Keriya 
and Setakuri, the local check, performed very poorly, again illustrating 
that Kenya 1 is a poor variety, actually no better than the local varieties 
The trial demonstrates the potential for increasing yield through 
varietal selection.

1.1.2 Kheat variety trial A

This trial consisted of/mainly, the better varieties tested by the Debre 
Zeit experiment station for several years. The differences between the 
varieties are not very striking (Table 2). This is thought to be due to 
lack of fertilizers (the top-dressing with phosphate did not give good 
results). Varieties such as 8156, Penjamo 62, ana Sonora 63 which give 
high yields on fertilized soil, uia not perform better than Kentana 
?rontana X Mayo 48 when tested on poor soil. This emphasizes the need for 
fertilizing experimental plots inorder to reveal the real potential of 
outstanding varieties.

There was no significant difference in the yields of the first 6 varieties. 
Prom this trial and previous observations. Catcher, Fanfare, No. 43? 
Setakuri, and Prins do not appear to be promising varieties for the 
Kulumsa area. Although Salmayo has done well in previous trials, it was 
found to be very easily damaged by dry wind.
lcl.3 'heat variety trial B
In this trial, promising new entries were compared with varieties that 
have been tested for several ye«.rs by the Debre Zeit station. The out
standing variety was (LR X N10-B) An3. This variety yielded significant
ly higher than all other varieties except Fr-KAD-Gb. (Table 3)» There 
is no significant difference in the yields of Fr-KAD-Gb, FS, Romany and 
Nainari 60.

(LR A N10-B) An^ appears to' be a promising variety. It holds first place 
in the national trial. It was also the second bes* variety in the 1967 
Debre Zeit trial at Kulumsa. The only defects it has are its small seed 
size una moderate susceptibility to leaf rust.

297? which was an outstanding variety in 1967 5 is occupying a mediocre 
position because of susceptibility to stripe rust and dry wind. Kenya 1 
again demonstrated its poor performance.



Design: i ot randomised, 4 reps
Seeding date: July 15
Seeding rate: 100 l..g/ha

Table 1. Results of the national wheat variety trial, Lulumsa, 1968,

fertiliser: 46 kg/ha PpO banded, 23 1-g/ha i\r at planting; 46 kg/ha N on Aug. 28
Plot size: 2

Variety sr

(l?l x nio-b) An3

8I56 (red 0rain)
Sonora 63

Penjamo 62
Tesanos Fintos 57 

2830

(1)

(1)

( 1)
(2 )

(1)

(1)
36896 - Ci 542 a 

yt 54A
8156 (white grain) (2)
Kenya Frontana X

I'layo 48 (l)
I-itic 62 (l)
Kentana Frontana X

Ilayo 48 (2)
Supremo Kenya X

Yaqui 48 (2 )

Salmayo (2)
Yaktana 54 (2)
Kenya 1 (2)
betakuri (3 )
iizizia (2)

Days to 
maturity

136
120
114
113

112

121

114

134
126

120

120

114 
123 
120
115 
118

Height Lodging 
cm 0-10

86

91
102
105

125

110
93

126 

111

125

126

130
123
125
129
120

Shattering
%

* 1  = new entry, 2 = old entry (1967), 3 = local check

Reaction to diseases
Stripe r,

30
10

25

75
10

Leaf r,
%

25

90
100

Leaf blotch
0-5

4
4

2

4

.eight of
1000 seeds 

g
26.0
29.1
30.9
30.6

29.1

28.2 
2 7.0

23.5
22.2

23.4

30.8

21.8
26.9

24.5
18.0

1 hectoliter 
kg.

82.8
78.2
77.2
77.0

76.0

82.4

74»6

78.0 
7 6,6

73.2

74.6
69 .0
74-2
77.0
60.6
60.4

Yield
kg/ha

5920/
4700
4170
4160

4010

3810
3720

3400
3220

3170

3160

2590
2330
1950
1160

480



Table 2. Yield, test weight, and agronomic characteristics of 12 varieties of wheat
Design: Randomized blocks, 4 reps
Seeding date; July 15 
Seeding rate; 100 1 g/ha
Fertilizer; 100 kg/ha triple super Pô  top dressedon reps I , I I y III*
1'lot size: 2 7 .3 rn̂-

jDr,ys to Height Lodging Shattering Keaction to diseases "eight of Yield
Variety maturity cm dF % Stripe r. Leaf r„

d/O /C
Leaf blotch
(o~5)

1000 seeds 
g

1 hecto
liter 
kg

90),DM 
kg..

Sonora 63 120 96 0 4 25 5 28.2 79»4 2310
Kentana Frontana 

Kayo 48 123 118 0 0 5 3 30.2 79-6 2300
36896-Gi 542 . yt 54A. 135 103 1 6 40 4 31*5 82.6 2290 ;
Penjamo 62 119 85 0 J 25 4 27.7 79.6 2200
8156 (white grain) 120 84 0 1 - 5 23o8 77.8 2200
i?esanos Pintos - 57 -

2330 113 115 0 0 - 2 2 7.2 8O0O 2090

Prins 165 107 0 5 25 1 34-2 76.5 2050

Co-teller 120 108 0 15 30 3 27-5 77*4 I960
Salmayo 118 102 0 10 - 3 24-6 78.4 1950
Fanfare 121 116 1 12 5 3 2806 76o2 1670
l.o, 43 120 124 1 13 4 29«8 77,4 1530
Setal r-ri 122 127 5 0 100 2 24 0 9 74.0 1080

Standard error = 0,774, Lsd 5, and 1% = 220 290 kg, CV = 7°7 %

#



Table 3. Yield, test weight, and agronomic characteristics of 12 varieties of wheat
Design: Randomized. blocks, 4 reps
be eding dat e: July 15
Seeding rate; 100 kg/ha
fertilizer: Top dressed v;ith 100 kg/ha triple superphosphate
Plot size: 2 7 .3

Days to Height Lodging Shattering Reaction to diseases ileiftht of
Variety maturity cm (0-1 0) % Strine r„ 

€
Leaf r. 
%

Leaf blotch
(o-5)

1000 seeds 
g-

1 hectoliter
kg*

Yield 
9 0 DM 
kg/ha

(LR X K10-B) 126 80 0 0 - 35 2 25.6 82 c 4 3020

Fr—KaD—(rb-514c
4t> - 2t - lb -It

108 102 0 15 - tr 4 33.8 77.8 2680

£)S 108 115 0 0 - 25 2 3 1 .2 7 6.6 2490
Romany 123 112 1 0 - - 1 32.3 8 1.8 2480
tlain? ri 60 125 115 0 0 35 5 2 29,2 80.2 2350
Kent ana r'rontana X 

Kayo 48 122 113 1 0 — 5 2 24.3 79.4 2180

297 149 106 1 5 50 tr 1 33.4 8 1.6 1990
Supremo i enya X 

Yaqui ;̂8 122 114 0 13 _ _ 3 32.6 81.0 1990
Yaktana 54 122 108 1 0 - - 4 2 7 .0 75.2 1400
Setakuri 123 129 4 0 - 100 2 25.2 73.0 1320
Front h;.tcli 156 115 1 8 - - tr 35.0 74.4 1240
Kenya 1 127 109 1 0 -5 5 3 30.0 82 06 lloO

Standard error = 1.349* Lsd 5 & 1*. = 390 & 510 kg, CV = 13.5 #
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1.1.4 Comparison of local with introduced, varieties of wheat
In this trial, 5 of the better introduced varieties of wheat were compared 
with 5 of the more commonly cultivated varieties in Chilalo ,iwraja. The 
results show that in general the introduced varieties have a much higher 
potential of yielding capacity and better resistance to diseases (especi
ally leaf rust) and lodging (Table 4)« Ithiopian wheats (Setalcu:.i, V-'.-C.ir
sindes,and Netch sinae) yielded only about one half as much as the bettor 
introduced varieties (only about a third of the best variety - 8 1 5 6), 
lodged badly, and were heavily infected by leaf rust.
It is of interest to note that in this trial, which was carried out on a 
fertile piece of land (note lodging), 6156 performed much better than Kent. 
Fr X My 4 8? whereas in another trial (2.1.2) carried out on poorer soil, 
there was no difference between the two varieties.

1.1.5 Kenya wheat varieties
Seventy one varieties, consisting of commercial varieties and pedigree 
and mother crops - the cream of the Kenyan wheat selection and breeding 
work - were obtained from the Institute of Agricultural Research and 
planted in observation plots. The results are given only for the best
15 varieties (Table 5)* Most of the other varieties did not appear promis
ing for the Kulumsa area. Many were extremely late in maturity. Others 
were tall and lodged badly. Yaqui 5 0, Primex, U'o« 43 3 and Bounty have 
been tested previously and did not appear especially outstanding, besides 
Primex and Bounty have poor quality. Several of the varieties shown in 
the table did not yield better than Kentona Prontana X Mayo 4 8, a variety 
to be released in 1̂ 68.
1.1.6 Observation of wheat varieties
Twenty four varieties from Debre Zeit and 3 varieties from Kulumsa were 
planted in observation plots. Most of these varieties had shown out
standing qualities in the Debre Zieit tests, and it was hoped that some 
would be advanced to future yield trials. i?he results, however, were not 
encouraging (Table 6). i.'ith. the exception of Humantla Rojo X Pi 62 , 
the varieties were not better than varieties already in yield trials, 
such as Yak tana 54 j Romany, and Kent. Fr. X My 4 8. I. Yen the best variet3r, 
Humantla R X Pi 62 2... does not appear promising because of its susceptib
ility to stripe rust.

1.2 Barley

1.2.1 National barley variety trial
The 1^68 natroncdrnjaTley variety trial consisted of 6 new entries, o old 
entries, and 2 checks (Table 7)- The top 3 varieties ,.ere of Ethiopian 
origin. There is no significant difference in the yields of the first 
four varieties, thus making Egypt 20 the only introduced variety to stand 
on a level with the best variety, LZ-02-72.

In spite of heavy fertilization, the yic__s we re generally low. This 
was partly due to heavy attack by barley ily (Le 1 ia arambev.iy-;j), l>6o
has 0enerally been an unfavourable year for barley at Kulumsa.



Pable 4* Comparison of yield and agra ,oiiiic characteristics of some introduced and local varieties of wheat
jesign: -Randomized blocks, 4 reps
j3edin._ date: July 18
Seeding rate: ICO 3 ,/hn
'ertilî er: 1 one
Plot si:_.e: 26.6

Variety ̂
)' to , 
.vturitŷ '

Height Lod^ing Reaction to « eight of; Yield 90 
kg/ham cm 0-10 JJtripe r.

%
Leif r. bjojjch 1000 seeds 

g
1 hectoliter 

kg
G156 (' hite grain) (i) 123 P c DO 0 - tr 4 27.2 79 - 2 3760
Romany (i) 121 129 sO - - 1 30.2 8 1.6 2610
Kent ana -Vont. X

llayo 48 (i) 126 128 3 _ 5 2 2 5 .0 80c8 2530
.jnglish (L) 160 137 5 - 25 mr tr 47.6 74.9 1690
j.;1r on thatch (I) 153 110 1 - - tr 34.7 74.3 1690
Ken,y~ 1 (I) 128 127 5 65 25 1 30.6 82.6 1680
Seta? i.ri (L) 125 131 OU - 100 2 2 7.0 75.2 1370
letch sinde (D 12.5 132 r,O - 100 2 26.9 76 .4 1320
Til.ur sinde (L) 128 124 7 - ICO 2 24.3 7 2 .8 1270
Za* mde (L) 155 123 4 < 5 - - 38.3 76.5 1260

l/ I = Introducedy L = Loc-,1 varieties 
2J No. of days from planting to maturity
3/ mr = moderately risi&tant, tr = trace, - = not observed.



Table 5 , Yield, test weight f -aid agronomic characteristics of the best 15 v;heat varieties from Kenya
Seeding date: July 18
Fertilizer: Hone
Plot size: 5*6 in*- .1 replic .te for the first 4 varieties, 2 reps for the others.

Variety Maturity ^ Lodging
.[0-10!

fctripe 
rust ,

h e c to lite r
weight, leg.

Yield
k^/ha

Yaqui 50 E 0 5 78.0 4320
Prime:: oil 7 t r 78.0 4430
I 0. 43 -nill 0 tr 78.0 4140

Bounty II 0 0 »7 r-7 O71 *0 4460

Trophy LI 0 10 78.6 4150
II  - 47-262 x ; c .  5C X 11-46-1 3,
II  -  58-59 * S e l. a M 1 10 77.8 4060

LR 04 X Son 6 4, 19008-831:- 
100 Y - 100! ' 15 0 0 79*6 4610

renco X ( :is„ 245“0upr. 5 1) X 
(Fr -Fn/Y)2 - 4496 L.S E 5 0 80.2 4650

laisiax ( is 245 -  Supr.5 1) X 
(Fr - Fn/Y)2 6 0 76.6 3940
i'olc 53 X ..f - I;y, 13019.C ill 5 0 76.6 4040

1 p 0 63 Li 5 0 76.2 3930
Cl 8154 -  Fr2 VF 5 0 75-8 4570
Y 482 X K58 ■: I X Fr X K 350- 
...D .9.0.24 X 0b> II- 
12308-3r-3m-5ro Sel. II 6 5 77.8 4050

I I  178333 Omar3 , Ore 7-35, £>el. XJ 7 0 76.6 4660

D .58 - 25 M 1 5 81.0 3950
Lent ana Front ana X l.'ayp 48 ( chec. ) H 4 0 79o6 - - 3950

1/ E = early, VS = very early, M = medium

4 4 '
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Table 6. Yield and reaction to diseases of
n

lot sî e: 3 .2 m% one replicat
27 varieties of wheat 
ion

planted in nursery roT s

Varieties

i.umantla i'lo-'o .. Pi 62C i ] enjamo 62,
II - 11052 - 31 - 2R - 7L 

•Yaktana 54’
Romany
Kentana fronton . - I .70 48 
Kenya I'rontana - i ayo 48 
Bonz . 63 
tenjamo 62
•joncra 64-. jl JFPXNainari uO,

II - I889 - 3IT - 4T -2Y - 3C 
Frocor 2/j . Cometa2 x . 0 .thatch X

i.entanâ  . I'entei-ien, $8C& - 4"b-4t 
?esanos I intos 5 7 - '6 3 0  
8625 2
(Rio i.e/j.ro -.uedm n t \ Yaqui 5 0)

A Lee .̂roi.t na 
Crespo o3 
Tacuari 
Salmayo
Supremo j. enya A Yaqui 48
j'ront hatch
Gaboto
Carazinho
Panfare
M.M.3. I84 
Humantla Rojo 
U^-04-049
kenya 1
Uadadores 63 11-850-7^-101 

2R-II -2Y 
I-i 62 - Chris srib a 3on 64 
(ly 54 - 1 lo-B) Y54

Reaction to. ei.cht of
Stripe
rust

ertoria 
(Le-. f bl
0-5

1000 seeds 
&

Yield 
g /plot

85 2 28.6 1264
- 4 30.7 1149- - 34.6 1132
- 2 25 o4 1113
- 2 24.9 1104
- 1 27.5 1071
25 4 29.O 1054
65 2 36.5 1042

-
r\C. 2 7.6 1024

- 2 27 0 3 99940 3 33.1 992

- 3 2 5.O 979- 2 25.5 953
- 2 21,6 932
— 2 23,3 922
- 4 3 1 .0 857- 1 33.6 816
- 1 2 2.0 784
25 - 2 5 .8 760
— - 26.9 669
— - 32.4 633- 5 22.5 629 "
- 1 20.8 627
65 2 28.3 623
65 3 2 7.6 603
65 2 22,3 59385 2 1 9 .8 553

4



Jesign: Randomized blocis, 4 reps.
Seeding, date: July 12
e'eding rate; 100 kg/ha 
fertilizer: 46 kg/ha PpÔ - planting time, 46 kg/ha IJ on Aug,* 16
Plot size: 4 m

Table 7• Result of the national barley variety trial, Kulumsa, 19 6 8.

Variety
i/ays to 
maturity

Height
cm

Lodging
0-10

'Reaction tor / ei^rht o f 1
Yield
kg/ha

cald
0-5 .

Barley^ f ly  —‘ 1000 seeds 
g.

1 h e cto lite r  
k£

D/j—02—7 2 (10 105 114 7 5 2.3 38,1 66.0 2690
iL.—02-305 0 0 104 108 9 3 a CO 35.5 . 62.8 2410
Aruso (c ) 107 107 7 5 3o6 32,1 62.8 2350
Egypt 20 n (0) 102 77 4 1 2.1 34,2 59.2 2240y
Atlac kindred (0 ) 105 89 2 tr 2.8 26.2 56.4 2090
aPZO P,4 (K) 104 98 6 3 5-7 24.3 55.2 2010
Firlbecks III (0 ) 110 88 0 3 5*7 23.1 63.8 1750
In itan (°> 112 111 2 1 1.2 26.6 60.0 1700

t 5 (0) 106 104 4 2 6.8 28.9 53.6 1500
j^eLa (0) 107 90 1 3 2.4 23.0 62.4 1460
Bonus (K) 113 84 0 3 7.5 22.6 64.4 1220
BO (10 103 103 5 2 2.6 30.4 60.6 1220
Egypt 9 (0) 104 107 4 3 3.6 30.6 60.0 1080
Hannchen (E; 122 86 1 4 5.7 18.8 6 1.4 930
^rie (0 ) 108 90 1 4 2.7 22.9 62.0 600
B irg itta (G) 117 81 l 5 5.9 24.6 63.4 1230
Scand-- rd error = 1*931, Lsd 5 & 1$ = 550 & 730 kg, CV = 23.4$-
l/ N = New entry, 0 = Old entry, C = Checks 
2j % of plants attacl ed>

4 m
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1.2.2 Barley variety trial A

Eleven of the best varieties of barley from previous tests were again 
tested in one trial. The differences in yield were not impressive (Table 
8). ith the exception of the last variety, Saxonia, there was no signifi
cant difference in the yields of the different varieties. Phis trial 
again demonstrates that under the environmental conditions of 1968, the 
introduced varieties were not superior to the local check - Aruso.

1.2 .3 Halting barley micro-trial

Several trials have demonstrated that as a feed grain barley may not be 
able to compete with wheat in the Kulumsa area. It is worthwhile, however, 
to search for high yielding, malting barley Varieties which may be more 
profitable than feed barley.

Fifteen varieties of malting barley, supplied by the Institute of 
i-gricultural Research, were compared (fable 9)* The outstanding variety 
uas Atlas jJf which yielded significatly higher than all other varieties. 
Mosane, Research and Cambrinus were the poorest varieties. The other 
varieties were not significantly different from one another.
1.2.4 Comparison of local with introduced varieties of barley.
Four of the better introduced varieties of barley ./ere compared with 4 
of the more commonly cultivated barley varieties in Chilalo Awraja. This 
trial again demonstrated that the introduced varieties were not superior 
to the two-row local variety - Aruso (Table 10). However, Aruso and the 
introduced varieties (all except Unitan two-roi/) were better than the 
six-row local varieties - imigaf black and white barley. These latter 
varieties are normally grown at higher altitudes.

1.3 Teff
1.3*1 National teff variety trial
Fifteen varieties were tested in the national teff variety trial- Four 
of these were old entries, 10 were new entries, and one was a local check. 
The best varieties were I>Z-01-354j A-44> iZ-01-200 and EZ-01-366 (Table 11). 
Since there is no significant difference in the yields of these varieties, 
and since A-44 and LZ,-01-386 are purple-seeded varieties (hence of lo .er 
value), the outstanding v&riV.y was DZ-01—354  ̂ DZ-01-200 did not yield
significantly higher than the next 4 varieties in the table.

1.4 Maize —

1.4.1 Eastern African maize variety trial
This co-ox^erative, uniform trial, organized by the Maize Breeding 
Station, Kitale, Kenya, was again carried out at Kulumsa. The trial con
sisted of 15 hybrids and varieties from Fastern Africa and from Ethiopia.
The results are presented in Table 12.
Because of great variation from plot to plot, the trial failed in provid
ing critical comparision among the hybrids and varieties. Thus there was



Table 80 Yield, test weight and agronomic ch. racteristics of 11 varieties cf barley.
Design; Randomised bloc’s, 4 reps 
.eeding date: July 17
eedii, rate: 100 kg/ha
Rertili er; Pone 
Plot sî e: 26.6 in

Variety
Jays to 
maturity

Lei Jit 
cm

Lodging
o-io

Reaction to: ei;:,ht of,
Yield , 
kg/ha

be aid 
__ ..

Ieaf rustc;/ . .
1000 seeds

-.....
1 hectoliter 

kg.-x’eka 114 90 0 4 5 20.3 3̂.4 r 320
Unit .n 126 118 0 1 5 33.8 59.4 2300
-il’USO 106 109 5 5 10 32.9 60.8 2270
Zephyr 117 92 0 5 - 2 7.0 62.6 2160
Firlbecks III 121 97 0 5 5 28.9 65.4 2090
Mari 95 69 1 5 - 30.7 69.4 2060
Birgitta 118 84 0 5 - 29.9 62c 2 2040
5650 115 85 0 5 5 30.5 61.6 1980
Kenya Research 123 101 3 l - 33.*1 6 3.8 1940
Proctor 126 93 1 4 tr 26.9 6 3.0 1920
Saxonia 123 88 0 5 tr 24.2 63.4 1850

Standard error = 1.559? Lsd 5/ & 1/ = 450 & ^10 lg, CV = 15/ 
1.2.3 Barley variety trial B

ight promising' v rieties from the 1967 Debre . eit tri Is at Kulumsa (mostly introductions from Mexico) and four other 
Check.varieties were tested in a :econd tri.1. The varieties tested were: P 401, 1922, 56387, athenais, 071, P 4 25,
Bicl - Onj 1 lorries vj ,l;g. , Lirgitta, /2, ,vnd --ii.so* ihe Ethiopian, varieties .jo—02—72 and x.ruso aL-ain did. much better
•tnaiî ohe introduced varieties, i.iobt cf which did extre.iely bad under the heavey attack from barley fly and the p 
1 ■. i v,ili t,; of tite f1 lot. np ever, these varieties should be tested again under better conditions. poor

4 » *



jesx̂ n: '.i ndomiied blocks, 3 re s 
'Seeding date: July 23
seeding rate: 100 kg/ha

Table.9» Results of the national malting barley micro trial, 1 ulurnsa, l>6u

.ertili 
Plot ei

zer- 46 kg/ha P, 
L.e ; 2 rn̂

,0 bonded a-- 5 pi ntin̂ ti e

Ja„ s to U Height j_ ouw ing Reaction to diseases: ei ;ht of
Variety maturity cm (0-10) ocald 1 et blotch Leaf rust 1000 seeds 1 hectoliter Yield

. _ ( 0-5 ) . .. (0-5)____ e,. . . /■- . .......■' ...____  kg l'g/ha
_u.tl.vs 57 111 100 2 tr 25 35-5 60,8 4470
2ido 114 90 0 5 - - 29o2 65.2 3350
Pallas 114 36 0 3 1 15 24.0 53o4 3350
Zephyr 110 95 0 4 2 tr 2 7.8 59-6 3250
i aris 1' .ldric 110 90 0 2 2 5 26.2 62o2 3090
Aiika 115 90 0 5 - - 25c 6 6lo4 2990
Joh na 113 37 0 5 - - 26.5 6106 2990
Be Ira 104 95 0 5 tr - 26»9 6lo2 2700
Iienya -esearch 112 102 2 1 2 5 29.2 59-4 2690
I roctor 112 90 0 2 - 10 29.4 6O08 2530
.juroja 112 84 0 tr 1 - 25o7 6O06 2520

‘j-.̂ Oiiia 110 87 1 4 0 0 25.6 59.8 2510

Fob. .ne 111 89 0 5 0 tr 24«0 62.4 2474
Research 112 106 1 2 1 - 2 7o8 58o0 2320
C rnbrinv s 111 95 0 3 2 - 2608 58.6 2110

t:.udara error = 2.$23, Lsd 5/ & 1?j=C50 & 1140 kg, CV = 7.5;'
1/ l.umber of crv'3 from planting to maturity



Table 10. Comparison of introduced • nd local varieties of barley for yield, test weight, and ^ro omie characteristics
Design: Randomized blocks, 3 reps
..eedin;- dates July 17 
Seeding rate: 100 kg/ha
Jertilizer; i:'one ,
l lot sî e : 26.6 m

-------------- ...
Variety^/

ays to £/ 
heading

Ee L on to, .. . eiglit of
Yield
kg/ha

>. c:ild
(o-5)

leaf rust 
%

1000 seeds 
g

1 hectoliter 
kg

Aruso (L) 64 2 30 36.5 65.6 2230
Unit :ai (I) 83 tr 25 32.5 64.4 2170M"o) 37 3 40 31.8 71.4 2110
Zeph, r (I) 87 2 10 23„5 70.2 1630
Bir: ittr. (i) 87 4 25 31.0 65.2 1460
I'luga (L) 86 1 40 36.4 u4.0 1150
Black barley (L) 83 tr 50 34 o 2 67 0 6 1140
Jhite (l ) 86 - 85 33.6 65.4 880

1/ I = introduced, L = Local

2/ I",o<j of days from planting to heading

m * / * 4



Table 1 1« itesults of the national teff variety trial, Lulnrnsa, 1968

Design: Randomised bloc: s, 4 I’eps
oeedina d te: July 25
weeding rate: 20 kg/ha
Fertili .er |0 kg/ha P̂ .0r + z]0 kg/ha h at planting time 
Plot size, 10 in2 ^

Variety ̂
Days to Height Lodging .ei.ht of: ei;-;ht of: %J Grain Yield
heading* cm (0-10) 1 hectoliter

_____ M .. . ............ .
straw
kg/iia

kg/ha

DZ-01-354 00 62 94 8 84 c 4 6470 2890

a—44 (0 ) 53 75 7 841 2 7650 2660
D^-01-200 (;•) 67 98 8 o5»2 7110 2570
DZ-Ol-386 (.) 50 60 8 83 c 6 5770 2530

01-257 C ) 61 97 6 85*4 5930 2320
•^-170 (i) 61 94 5 85*2 6160 2300
LZ-01-238 (i) o5 102 5 85.6 6320 230
Local check ( c ) 99 5 J5.6 6770 2060
D, .-OI-I96 (0) 71 94 5 85.8 7530 1790
DZ-Ol-248 ( B) 100 4 85 c 6 6250 1700
DZ-OI-I46 ( r ) 97 4 86.4 7400 1610
JJZ-01-186 (0) 52 81 2 84 08 7590 1530
A-49 ( r ) 100 5 84 o4 6390 1420

i)ii-01-197 (-) 97 5 86 c 8 6530 1360
C ̂^ -;o (0 ) 97 4 84.O 6530 1010j.

..tend..rd error = 1.314* Lad 5/ & 1. = 370 & 500 kg, CV = 13.1, 
1/ 1, = nei; entries, 0 = 1967 entries
2/ Rep, I only

*  > / *



Table 12. -̂e suits of the Eastern African maize variety trial, I ulumsa, l>6o
•Jesigns bimple lattice, 3 reps 
'-eediiig date: *-pril 11
Spacing;: 80 X 25 cm
Fertiliser: 60 kg/ha F,;0S on April 11, 80 kg/ha LI (̂ rea) on June 26.
Plot size: 4 ^ ~

Variety
Days to ^/
maturity —'

“ ITr ■” '
height
cm

$0, of 
lodged 
plants/ 
plot

No. of
plants/
plot

ho. of 
usable 
ears/ 
plot

•eight of:
Yield 
90% DM 
h^/ha

1000 seeds 
S

hectoliter
kg

Kit-ale Hybrid 613' B 235 156 4 24 27 , 454 73.4 12,170
Kitale composite E 240 159 2 23 27 486 68.0 10,690
Ulciriguru composite A 245 141 2 26 29 467 66.8 10s680
Kitale Î ybrid 632 235 139 4 24 30 379 7 0 .1 10,620
Kitale Hybrid 511 230 96 6 22 27 440 74-8 9,500
Zambia local composite 227 129 4 29 . 29 462 67.8 8,200
Jiama ( Jir.ima) 227 138 3 24 28 385 73-5 0CO 1—100

Jimma (Alemaya) 226 130 rO 24 23 388 71 -2 8,080

Local (..jteya) 218 109 5 26 34 313 74.5 7,9 5 0
Lniou composite I 225 99 4 23 25 325 73.7 7,900

S.K. 52 218 108 3 22 22 462 6 3.8 7,8 0 0

Embu composite II 218 96 3 22 28 335 76.0 7 ,1 5 0
White st?.r 216 81 7 22 24 302 72.9 6,290
Illonga composite 243 110 4 24 27 322 - 73.6 5,940

IC2,tumani V X Kat„ VI 189 61 5 25 26 376 74o5 5,50 0

Asi.ari composite 220 124 4 24 24 301 68.6 5,12 0

"\J Number of days from pi.mi tins to na-ttirity
Lsd 5'.: ^ 296O kgo (analysed as randomized blochs), CV = 21.3%

* M
y_____
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no significant difference- in the yields of the first 5 entries. Even if 
the trial lacks precision, it is worthwhile pointing out that H 613 B is 
again outstanding in its yielding- capacity, that some composite varieties, 
such as Kitale Composite E, rnay compete favourably with the best hybrids, 
and that under proper husbandary maize is highly productive under the 
conditions of the Kulumsa area. The tall, late hybrids and varieties gave 
the highest yields.

1.5 Oats
1.5*1 Oats variety trial
Eight varieties of oats were included in tl is trial. All Swedish varieties 
were so thoroughly devastated by crown rust that they were not worth 
harvesting. Suregrain from Kenya gave the highest yield. 2310 kg/ha 
(Table 12a). However, it does not seem that even Suregrain can compete 
with wheat in the Kulumsa area.
The Swedish varieties which failed to give measurable yield were Nina, 
Linda, Sorbo, No. I6648 and No«. I6646. Some Swedish varieties(Oats Nip,
No. W I6O9O) had done fairly well previously when attack by crown rust was 
not so severe.

Since ®*ts cannot compete with wheat or even barley as a grain crop, they 
should in the future be tested only as a fodder crop*

Table 12a. Yield and other data for 3 varieties of oatSc
Design: Randomized blocks, 4 reps.
Seeding date: July 18
Seeding rate: 100 kg/ha
Fertilizer: None
Plot size: 26.6 m̂

Variety
Days to 
maturity l/

Height
cm.

Weight of:

Yield
kg/ha

1000
seeds
g

Hectoliter
kg

Suregrain 155 114 Me 9 53,3 2,810
Lampton 153 138 26»7 44.4 1,890
Alamo 148 143 25.2 46.0 1,090

l/ Number of days from planting to maturity
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1.6 Sorghum

1.6 .1  Uationa,l sorghum variety trial

The national sorghum variety trial consisted of 21 entries - 20 selections 
from the college of Agriculture, Alemaya, and one local selection from 
Kulumsa. Most of the varieties proved to be too late and unproductive 
under the conditions of Kulumsa. The highest yield v/as obtained from the 
local check (689O kg/ha). Only three other selections gave more than 
40 quintals per hectare (Table 1 3). Thirteen selections gave less than 
10 qjb/ha, 8 of which yielded less than 3 qt/ha.

ith favourable moisture during the small rains, hybrid maize appears to 
be a better crop than sorghum for the Kulumsa area. Bird damage is an 
additional deterrent to the production of sorghum.

Table 13* Result of the national sorghum variety trial Kulumsa 1968

Designs Randomized blocks, 4 reps 
Seeding date: April 3, 1968
Spacing: 75 cm* -K If cm
Fertilizer? 160 kg/ha of 18;47>0 at planting, 57 kg/ha N on 

June 29 
Plot size: 9

lays to Height VJeight of . Yielc
Variety/selection heading cm 1000 seeds kg/he

-■<-,*‘- 7 v'nr"h',ms:;2- 150 232 22.2 6,890
6J-..S Adv. 0-10 138 210 22.7 5,670
67-AS Adv. 0-122 137 200 21.0 5,170
67-AS Adv. 0-125 167 325 22.0 4,580
67-AS0-A-D-5 165 192 21.3 3,900
67-AS Adv. 0-60 167 285 23.3 3,870
67-AS Adv.0-32 169 305 20.4 3,070
67-AS0-A-B-73 174 176 19 .2 2,420
67-AS Adv.0-44 173 267 4O.4 940
67-AS0-A-B-9 157 245 20.7 380
67-ASO-A-D-77 180 273 23.3 340
67-ASO-A-O-69 156 271 25.1 320
67-ASG-A-0-78 157 240 25.8 320

1*7 Pulses

1.7.1 Comparison of different grain legumes
i-llf©rent species and varieties of grain legumes were compared in one 
trial in order to identify the most productive or valuable grain legumes 
for use in rotations in the Kulumsa area. The results are x:'resented in 
Table 14 a.
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The most productive legume was lupine. This legume has given good re?,u..U 
in previous tests, too. Unfortunately, its monetary value is lot: at 
present “because it is not used either as a grain legume (although it is 
used as such in Gojam) or as a fodder crop by Chilalo farmers. The next 
highest yield (1730 kg/ha) was given by horse-bean. In terms of monetary 
value the bean, Bure Boloke, gave the highest return, followed by horse- 
bean ana lentils.

Two replications were fertilized with phosphate (46 Kg P^O^/ha applied in 
the row). The different species (even varieties) of pulses gave varying* 
responses to the phosphate. Pean, soya-bean, lentil #2, and lupine gave fair, 
although not impressive, positive responses (Table 14 b). On the other- 
hand, the fertilizer markedly reduced the yields of pe«,s, ,r4, and vetch 
both of which lodged badly. lue to the small number of replications 
nothing definite can be said about the response of the different pulses to 
phosphate.

Table 14a. Comparison of different pulses for yield and other 
characterstics
resigns Split plot, 4 reps. Fain plots speeies, subplots = 

varieties
Seeding date! Chickpeas, -ug. 2, others July lo 
Fertilizers 46 kg/ha banded on reps II 6: IV 
Plot size 18 m^

Crop and variety j)s.ys to 1 , 
maturity

Hectoliter 
wt., kg Yield

Kg/ ha
Vc.lue

,/100k& k/ha
I Chickpea

Grao -creto 141 75.0 15 270 12 152.40
I-Z-10-8 129 77.8 1,160 14 162.40

Bean (Bure Boloke) 108 78.0 1,400 20 280.00
Horse bean (OS 42/66) 126 78.6 1,730 13 224.90
Soyabean ( X B/2 ) 134 73.0 670 30 201.00
Lentils

,t 2 110 81.0 570 25 142.50
r 3 ? Alemaya 1 64 82.8 890 25 222.50

iLupin-white giant - 74-4 2 ,1 1 0 10 211.00
Peas

//■■ 4? Asella 127 77 > 6 1 ,2 1 0 15 181.50
cs 70 /66 122 77.8 1 5 460 15 219.00

Ve tcli - 8 3 .6 1,560 13 202.80

1/ Number of days from planting to maturity.



Table 14b. The effect of phosphate on yielu of different pu..ses<
Fertilizer0 46 kg/ha 0,. applied in the row wi l,L se .• a:. * 
Replicationss 2 fertilized,  ̂unfertilized.

Crop & variety No fertilizer (a) 
kg jha.

Fertilized (b)
kg/ha

Differ inceb-a 
kg/ha

Chickpeas
Grao Preto 
Lii-10-8

1,387
1,094

1,4 4 6  
1 218 +1.2/,

Bean, bure boloke 1,2 9 6 1,504 +208

Horse bean, CS 42/6 6 1,789 1,6 8 0 -109
Soybean, X b/2 532 804 +272
Lentils 

/ 2
# 3, Alemaya

415
975

732
805

+317
-1 7 0

Lupin, white giant 1,970 2,253 + 283
Peas

-j 4 , Asella 
C£ 70/66

1,512 
1 ,486

1,011
1,437

-5 0 1
- 49

Vetch 1,927 1,188 -739

1.7*2 Chickpea variety trial
r.leven varieties were tested in this trial. i'here were no big differences 
in the yields of most of the varieties. TLiere is no significant difference 
in the yields of the first six varieties, all of whxch appeared to bs 
good varieties. No. 170-1, iZ-lO-10, ana C410 appear especially promis
ing varieties (Cable 15). Grao Preto, a late variety, dia not do v;ell 
in 1968 because of shortage of rain in October. Two of the replications 
were fertilized with phosphate at planting time. There was no response 
to the fertilizer. The average yiela of the fertilized replications was 
higher by only 24 kg than the average of the unfertilized replications.

1.8 Oil seea crops

1.8.1 Comparison of different oil seed crops

Different species and varieties or selections of oil seed crops ,:ere com
pared in one trial in order to determine the best oil seed crop that could 
be used in rotations in the Kulumsa area (Table 16).
Since t*e plot on which the trial was carried out turned out to be very 
unfertile, the plants were stunted ana the yields wer-3 generally loir. 
Nevertheless the trial was very informative with respect to revealin^ the 
comparative performance of the oil crops on poor soil. Thus i'lax= saff- 
lower, and oil radish did fairly -well on the poor soil, and their "rcl^
..■ere not increased by top dressing with phosphate. On the otherhand, rape 
and crambe obviously cannot be grown profitably on poor soil. i’oog ..an 
generally poor and cannot compete with the other oil seed crops in the 
Kulumsa area.



Table 15. Yield ~.nd other data for 10 varieties of chickpeas 
Design: Randomized blocls, 4 reps
Seeding date: -nigust 2
Spacing: 40 10 cm
fertilizeri 46 k^/ha P,0 on re s I L III2 *- 5Plot size: 23*6 m

Variety
Days to , > 
maturity

eight of: Yield
kg/ha1000 seeds

&
hectoliter

kg

, O.-170 f- 1 (alemaya) 128 343.4 78.2 2380
DZ-10-10 (Dabre êit) 140 277.2 76c6 2260
No c -102 - f 3 (A1 era ;/a) 123 160.7 78.8 2260
i.Oc 11—67 (local) 129 139.8 79.0 2250

C 217/3 (Pakistan) M CO 151.8 79.0 2200
C 410 (Pakistan) 132 163.9 78.8 2200
DZ-10-8 (D.Z.) 136 239.4 75.6 1810
Grao Preto (F.A.O) 150 2 71.2 74.4 1750
DZ-10-3 (D.Z.) 125 148.8 79.0 1600
DZ-10-2 (D.Z.) 130 131.5 78.4 1250

Standard error = I.385, Lsd %  & 1): = 400 & 540 k£r CV = 13. 
l/ Number of days from planting to maturity
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The trial demonstrated that flax is definitely the choice o::- poor soils.
Sufflower may also be considered as another useful crop. Rape and crambe,
if planted on naturally rich or fertilized soils, are expected to give 
high yields. Another promising oil crop > not included here beceuse of its 
size, is sunflower.

Table 16. Yield of different oil seed cro^s tested in cne trial
Ixptl. design' Randomized blocks, 4 re^s 
Seeding date; July 19
Spacing; Flax 20 cm, others 40 and 60 cm between rows 
Seeding rate 25 ka/ha.
Fertilizer Reps I & IV top dressed with 46 kg/ha PpC’ on

August 7 
.Plot sizes 1 0. 9

Crop

Yield

Variety
Rep. I 
& IV (a) 
(fertilized) 
kg/ha

Rep. II 
& III (b) 
(unfertilized) 
Kg/ha

differ
ence 
a - b 
Kg/ha

Aver
age of 
4 reps 
kg/ha

Flax CS 26/66 825 64O 15 < 830
Redwood >70 ^ 940 30 960

Rape Local 7oa> - 700 350
Noog ho. 3-67 240 430 -19 0 330

Bo. 1-67 355 340 15 350
Crambe from Debre ^eit 865 100 7 65 480
Safflower Asella 800 900 -100 850

Aklilu 610 880 - 7 0 850

Oil raddish from Germany 670 750 -80 710

1.8.2 Flax variety trial

Three introduced varieties and five local selections of flax were tested 
(Table 17a). Although there was no really outstanding variety, the trial 
Helped to point out a significant difference be Ween the introduced 
varieties and the local selections. I any plants among the local selections 
..'ilted and died in replicates 1 and 2. The introduced varieties Dakota, 
Redwood, und Marine 62 proved to be highly resistant to the disease - 
presumably Pusarium wilt. Thus when the yields were cornered over the 
four replications, the varieties or selections chat showed resistance tended 
to yield higher than those that we re susceptible (Tc<.ble 1 7 <̂ & b). How
ever, comparison of the varieties in only replicates 3 and 4* where tiiere 
jas almost no incidence of disease, reveals uhat the introduced varieties 
were not superior to some of the local selections.
Since the disease has been observed to be common south of Asella, where 
most of the flax in Chilalo is grown, the resistant varieties, Redwood and 
Dakota, may have a distinct advantage over the local, susceptible flax 
"varieties".



Table I?a. Yield, test uei lit? nd agronomic characteristics of 8 varieties and selections of flax
.Design: Randomi: ed bloc]-sf 4 reps
' .̂edin& date: July 19
Leeding rate: 25 k&/ha
Fertiliser: None
Plot size: 28*4

Variety + 1.7Days to -y Lei. .lit Jilt ^ Wei&lit of:
I:; ,turity cm 0-10 1000 seeds

C?
hectoliter

kg
Yield
kg/ha

Dakota 128 74 0.0 4.7 68. 0 870
Redwood 129 72 0.0 4.5 ^5.4 790
fLoc .l flax* 132 50 3 .5 3.8 67.8 730
I./.rine 62 126 75 0.0 5.0 67.4 720
DZ-07-6 128 72 0.0 4.5 67.8 710
cs 36-66 136 53 4.5 4.3 6 7.0 670

.CS 26-66 130 47 7 .5 4.5 66.0 470
CS 38-66 131 47 8.5 4.0 68.0 390

l/ i:o. of days from pi Mixing to maturity

2/ average of -orst 2 replications. 0 = 110 wilt, 10 = all prints wilted.

< 1 <* *



32

Table 17 b. Comparison of yields of flax varieties and selections.when _,rown 
on Pusarium - free and infested plots
Reps lull Infested with Pusarium

III&IV not infested with Pus ,rium

Variety
Reps I&II

, ( 1 )k̂ r/ha

Reps III&IV 
(2) 

kg/ha

Difference
(2-1)

kg/ha

ilt rating 

(0-10)
Dakota 780 959 179 0
Redwood 747 834 87 0
Local flax 716 978 262 3.5
Marine 62 663 778 115 0
DZ-07-6 6G4 742 58 0
C3 36-66 387 962 575 4.5
Co 26*—66 146 801 655 7.5
C3 38-66 '- 136 640 ti 8.5

1,8.3 a Sunflower variety trial

*jnong the 10 varieties tested, three - Hesa, population 15 8, and Ilazera im
proved - did fairly -.veil with yields of above luOO kg/ha (Table 18). However, 
the yields Oi the first 6 varieties ere not si^nificatly different from each 
other.

\1though the sunflowers grew luxuriantly, they did not yield as high as ex
pected due to abundant stem breaking caused by stem rot (Lclerctinia 
Sclerotiorum) and probably also due to the strong, dry iiovember wind. The 
Kenyan varieties erformed • oorly.

T-ble 18. Yield, test weight, -,nd agronomic characteristics of 10 varieties 
of sunflower
Design: Randomized blocks, 4 re s
deeding date: July 3
op vcingJ 80 A. 20 cm, 4 rows 
fertilizer- A'J kg/ha F̂ Or on July 3 
Flot size: u4 m2

V .riety
i.ys to  ̂ / 
maturity — '

Height
cm

Lodgingc
r

ef ht of 
1000 i:eeds 

S

Yield 
i g/ha

fclesa (3al.o) 153 207 1 5.6 49.8 i860
i opul tion 158 (C-ermany) 160 207 26.4 56.3 1820
Ilazera improved (PAO) 16 6 233 32.9 79.8 1800
Yugoslavia Lrey 156 208 1 9 .3 50.4 1550
Fo. 4 (alemaya) 180 260 20.0 6 1.9 1520

(,-lemaya) 168 243 22.7 75.4 1510
Jiussi: ,11 black 170 244 31.8 48.0 1380
Kenya black 177 tOU 28 .7 65-3 1280
Kenya grey striped 182 285 1 5 .8 71.4 1190
Kenya white 180 308 10.9 6 1.4 [1080 j

Standard error = 1.528 Lsd 5% & 1^ = 440 & 600 kg, CV = 20.4, 
1/ L; umber of days from planting to maturity
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l.u-,3 "be Observation of sunflci er varieties
A total of 110 varieties (62 r̂orn Germany, 26 from Russia, 13 from the U.b.A, 
and 9 from Auasa farm), originating from most of the ,:r jor sunflower /rowing 
countries, were planted, in nursery rows to test their adaptability to the 
Kulumsa area. Lost of them appeared to be of little value for commercial 
production* Many had very small heads; others were too late or too e'rly to 
be productive. Several had nice heads, but the seeds were only empty shells. 
Seed as saved only from the nineteen promising varieties listed in Table 19*

Table 19. Karnes and origin of sunflower varieties selected from observation 
plots.

Variety Source
D 329/67 advance Canada
D 335/67 hlovenska Siva Kosice, CSR
D 405/67 Szabolcsi 1; n
D 405/65 Intermedius Ji !!
D 339/67 Barnaul’ski j 15OI USSR
D 351/67 Laratovskij I69

B 336/65 Vniimk 1646 li

D 436/65 Cernjanka 66 li

I) 441/66 Kustanajskij 91 17
K 736 Rostov region 1?
K 2096 Kust. ,na jsl.i j 91 31
XI 346/67 - Pcrtu-'-al
D 363/66 Irê i x.aprofor 0 Hungary
D 383/65 S—R n
D 1066/67 resohegyesi Cirmos
a 365/07 Ostsonne Germany
j) 371/66 15 - 4 /1 Yugoslavia
D 428/67 J*ulcs ii J-;a 10 Romania
.8975/64 Idanov 8281 ____ B....

1.8.4. Observation of soya—bean varieties
Five of the best varieties from the I967 trials were tested in I968 (Table 20). 
.-.ven thoiigh they were fertilised, the yields were â -ain low, 750 kg/ha being 
the hi; hest yield. ‘This is a slight im rovement over the results obtained in 
1967 when the yields of these varieties ranged from 400 - 560 kg/ha.
Five otner German varieties were tested in observ tion iDlots. Two varieties, 
Gaterslebener btamm 1 0. 8 9 1 5 /.7 ,nd 9166/6 7, yielded 420 kg/ha each. The 
other varieties yielded less than 400 kg/ha.
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Table 20. Yields of 5 varieties of soya-bean planted in observation plots 
at Kulurr.sa in 1968

deeding date; July 11 
facing? 50 cm A 5 cm 
Fertilizer: 46 kg P^O^/ha in the row
Plot size: 15.2 m2, I rep of Lardee, 2 reî s of the other varieties.

Variety 1000 seed weight
. . . __ 8 ____  -. -

Hectoliter wt.
_ _ . ......

Yield 
kg/lia

Ilardee—U.S.A. 149*3 65.6 750
X B/2 - Kenya 144-2 - 670
B 7/4 - Kenya 142.9 - 450
Iiill - U.S.A. 110.9 7 1 .6 440
II l/3 - Kenya 16 7.6 - 380

1.9 Observation of different crops

Yields obtained from observation or multiplication plots of some cro >s are 
presented in Table 21. '-.uinoa (Qhenopodium quinoa) seems to be T ell adapted, 
giving yields upto 44 quintals per hectare. An observ tion plot of row- 
drilled and broadcast teff showed so».ie advantage in favour of row-drilling.
It seems that there is no harm in row-drilling teff as long as the rows are 
narrow (15-20 cm) and the seeds ?re not covered too deep.

Table 21 Yields of some crops planted in observation plots.
Seeding d te: 1 and 2, August 2; 3, July 26; 4» August 1.

Crop V ariety bi:,e of plot 
2m

Yield
kg/ha

1 . Quinoa, white 
, white 

” , red
509
653
531

368
252
27o

3890
2220
4490

2. Fenugreek Local 344 1480

3. Crambe from jebre êit 461 780

4. Teff
row-drilled
broadcast

is.—44
a—44

280
286

2190
2000

5* Oats Alamo 
Local cel.

355
51

2870
830

6. Chickpeasit C-rao Preto 
DZ—10—12

210
325

1810
I690

1*10 Vegetables

1*10.1 Observation of different vegetables
r ever- 1 veget'.ibles ere pl.mted in observation plots in order to ter. t their 
•adaptation to the Lulumsa area (Table 22). Potatoes, cabb e, carrots, beans 
and peas did remarkably /ell. potatoes (B-4972-Ml) ?-nd c.bba. e (Co .enliven)



35

gave more than 50 tons per hectare. One variety of cauliilc er - Snowdrift — 
did quite well, while two other varieties - Super Snowball and especi lly Gt. 
St. Valentine-were not well dapted. Tomatoes were directly seeded in July, 
and in spite of the dry October, variety Moneymaker produced a substantial 
amount of small fruits, i'he beans and peas appeared so promising that they 
were harvested for seed.

Table 22. Yields cf some vegetables planted in observation plots at Rulumsa 
in 19680

Planting date: 1, June 275 2 .nd 3, July 10; 4-9? July 4.
Spacing: 1, 80 .1 50 cm; 2 ..jnd 3, 40 25 cm,
Fertilizer: None

Vegetable Variety Fresh weight 
kg/ha

1. Potatoes B - 4972 - i1 52,440
B - 5517 - \ 41,560
B - 5513 - L1 37,250
B - 5504 - î4 47,580
B - 4972 - L 32,120

2. Cabbage Copenhagen 52,270

Danish allhead 20,670
Jersey i efield 26,720

3. Cauliflower bnowdrift 4,590
4 . Onion - 7,050

Hiarly Yellow <a„pe FI it 2,970
5. Chives 4,080
6. Carrots Cia-mtenay 19,590

Early Market 23,940
7 • Cucumber Cool & Crisp 6,770
8. Beans Botch 1,640 ̂

The Prince 5,200 ̂
9» Peas ben tor 2 6 7 4 V  _ _

U  ueî ht of dry seed
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2. EERTILI-JJR TRIALS
2.1 Rate of phosphate and nitrogen application

2.1.1 Rate of phosphate and nitrogen application on wheat

Since nitrogen and especially phosphate are the two major nutrients which 
limit yields of wheat in Chilalo Awraja a trial was carried out to ascertain 
the optimum combination of the two nutrients. The results are presented in 
'Table 23 a. A summary of the nigroaen and phosphate effects are presented in 
Table 23 b.

Kentana Frontana a I yo /i.8 gave no significant response to nitrogen. However, 
it âve very good response to phosphate, 40 kg Pp0 /ha yielded 820 kg/ha 
(33.2$j)more than without phosphate. In this trial there was no increase in 
yield by raising the phosphate level over 40 kg/ha. Roman,, was adversely 
affected by the higher rates of nitrogen. There was a gradual decrease in 
yield as the level of nitrogen a as increased, i'he reduction in yield was 
significant with 80 kg/ha N. Although Romany showed some response to 
phosphate, the increase in yield was not significant. There was no nitrogenx 
phosphate interaction. It is of interest to note that Romany yields much 
"better than Kt*Fr. "X gy 48 in the absence of phosphate, whereas the yields of 
the two varieties are comparable when fertilized with phosphate.

One replication was not harvested because of extremely bad lodging even in 
the unfertilized plots. The plots could not be separated ap&rt„

Table 23 a. The effect of phosphate and nitrogen on yield and test weight of 
wheat.
Design: Split - split plot, 4 reps. Main plot = varieties,

subplot . 1 0 4, sub- subplot = nitrogen
Seeding dates July 12
Seeding rSttes 100 g/ha
Plot size; 15.6 m*- (net)

Treatment
IGjirTA&A FRONT. A la;vYO 48 ROMANY
Lodging
0-10

1000 seed 
weighty g

Yield
kg/ha

Lodging
0-10

1000 seed 
weight,g

Yield 
kg/haJ 2?5kg/ha ._ kg/ha

0 0 0 28.1 2580 0 35<»3 3370
0 40 0 28.2 2/j 70 0 34c2 3030
0 60 0 2 7.6 2470 0 34 cO 3020
0 80 0 27.3 2300 0 38.5 2900
40 0 0 29.0 3360 1 32.3 3390
40. 40 0 29.1 3420 0£_ 34«1 3460
40 60 0 30.0 '3070 3 33.7 3360
40 80 1 28.1 '3320 2 33.7 3270
60 0. 0 29.7 2850 1 32.0 3jjlQ
60 • 40 0 28.0 3040 1 32.9 3310
60 60 . 1 27.7 3070 2 32.6 3210
60 80 2 28.2 3030 3 33.4 3180
80 0 0 29.7 3120 1 34o8 3320
80 40 2 r-.O ■j dVo J 3400 5 32.5 3340
80 60 2 26.3 2950 5 33.7 3080
80 80 2 27.9 3340 6 31.7 2880
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Table 23 b, average yields cf Romany & Kent Fr. X Kayo 48 at one level of 
P~0.- or N and at all levels of the other nutrient.2 5

Treatment Lodging 1000 seed Yield Yield difference from

p2°5
kg/ha

N
W h a ..

0-10 weighty g. kg/ha no ire 
kg/ha

atment
°/°

0

R 0
1

M A N Y  
33.6 3400

- 40 2 33.4 3290 -1 1 0 -3.2
- 60 2 33.6 3170 -2 30 -7.3
- 80 3 34.3 3060 -340 -10.0

0 - 0 35.5 3080 - -
40 - 2 33*5 3370 290 +9.4
60 - 2 32.7 3300 +220 +7.1
80 - 4 32 0 2 3160 + 80 +r • 6

0

I Jl. TAX A 

0

FRCi a.1 u A Y 

29.1

0 48 

2980

- 40 0 28.4 3080 +100 +3.4
- 60 1 27,9 2890 -90 -3.0
- 80 1 27.9 3020 +40 +1.3
0 - 0 27 * 0 2470 - -
40 - 0 29.1 3290 +820 +33.2
60 - 1 28.4 2990 +520 +2 1 .1

80 - 1 !\) CO v_n 3200 +730 +29.0

For Romany: Lsd 5, for : phosphate = 500 kj, nitro en = 24 0 kg.

2.12 Rate of phosphate and nitrogen application on barley
Beka barley did very poorly in 1968. 3 ost pi :ji~s even in fertilised plots
remained stunted; many plants (especially in unfertilized, plots) died before 
maturity due to unknown causes. Consequently yields were generally de ressed
(Table 24).

The barley did not respond to the nitrogen. On the ot. er hand phosphate, at 
60 and 80 kg/ha FpO,-» e"'ve ver^ good results. There -.as no yield increase 
by going over 60 kg/ha I o0c.
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Table 24. rhe effects of phosphate and nitrogen on .yield of barley.
Desi ,11: Split plot(pf r"), 4 reps
Variety; j3ek 
Seeding date: July 12
Seeding rate ; 100 kg/ha
Fertiliser: Triple jj„ I 04 on July 11, urea 011 Aug. 8
Plot size: 2.0 m2

Rates of i-‘o0,_  ̂3
kg/ha

Rates of nitrogen kg/ha ;i.ve.- for P040
kg/ha

40 
. kg/ha

^0
kg/ha

80
kg/ha

0 321 455 336 349 360

40 498 408 462 447 450
60 1118 1179 1134 1231 1160

80 1107 J*25 m 1188 990
■uve. for li 760 730 680 800

2.1.3 flate of hosphe.te and nitrogen application on tef£

i.'lie yield of teff uas adversely effected by most combinations cf phosphate and 
nitrogen (T ble 25)c j;,our of the combin ticns (0:60, 40‘.O, and 60:60) redi.ced 
the yield significantly. Mo definite conclusion can be made ,rom this trial 
concerning fertilization of teff, other th-.n caution in the use of fertilizers 
on simil .r naturally fertile scilsc TKe teff VJrew luizuri ntly on all plots. 
The straw yield was somewhat increased(by 3 co 16 ) in the fertilized plots - 
nitro en giving most of the increase.

T .ble 25. iiie effect of phosph te raid nitrogen on yield and test wei ,ht of 
teff e
Design: Li .ndomized blocks, 4 re] s
Variety; A-7 1  
r.eeding date: July 31
Seeding r .te. ca. 0̂ kg/ha 
Fertilizer* -p.-lied on ^uly 31 
I'lot size: 15m<:

----^---- -----------------

Fertilizer Straw
yield
kg/ha

E'ec toil: iter 
weight 
kg/ha

Grain yield
leg/ha

.Difference 
from no fertiliz
er. kg/ha

p2o5
ks/to

b.

kg/ha
0 0 6310 87.8 I83O

i 0 40 6760 87.4 1040 -19 00 60 7140 8 7,0 1450 -380
40 0 6250 87 z 1620 -210
40 40 6280 86.8 1590 -240
40 60 71o0 6 7.8 1640 -190
60 0 694.O 87 0 2 1730 -100
60 40 7340 87‘4 1720 -105
60

Rt.-nrl
60

r»fl ownr’
6860 _ n 7m 8 7.0

T curl P. T O O
I480

r\r\ 0 oOa i _ att
-350 .

CV =

L
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2.1 .4  ftate of phosphate and nitrogen application on fl:ix

ilo significant response was obi; .ined by fertilising with nitrogen or/and
phosphate at the rates shown in Tables 30 a & b. In no case was the value of. 
the increase in yield sufficient to cover the cost of the fertilizer. Since 
the seeding rate was far below optimum (15 kg/ha) and the planting date was 
rather late ( rft 3*2.5 ) the full potential cf response to fertilizer may not 
have been realized in this trial

T .ble 30 a. The effect of phosphate and nitrogen on yield and test weight of 
flax.

Variety: Redwood
Design: Randomized blocks, 4 reps
Seeding date: July 19
Seeding rate: 15 kg/ha
Fertilizer: Applied July 17
Plot size: 18 m̂

fertilizer eight of 
hectoliter

kg
Yield
kg/haP2° 5

kg/ha
kg^ha

0 0 64.0 620
0 30 64.4 640
0 50 62.6 650
40 0 64.8 720
40 30 70 .0 710
40 50 62.2 760
60 0 65.8 680
60 30 61.8 670
60 50 6 1.4 690

Table 30 b. Average yield of Kedwood flax at different levels of P^0̂  or H 
nd at all levels of the other fertilizer.

Iv, Kg/ha 1 - 2 ° 5  J  Kg/ha Yield, Kg/ha Yield diff. from no 11 or P̂ O,-
Kg/ha 2 5

0 __ 670 ___

30 - 670 0
50 - 700 +30
- 0 640 —

- 30 730 +90
— 50 680 +40



Variety: K 613 B
Design: Randomized blocks, 4 reps.
Seeding date: April 12 raid 13
Sp .cing: 80 X 30 cm
Fertilizer* Triple S. P04 on ̂ pril 12, "Urea on June 20 
Plot size.lo (net)

Table 31. The effects of phosphate \nd nitrogen on yield, test weight, and agronomic characteristics
of hybrid maize,

Treetment
No of
ear 3

Relative 
degree of 
lodging

Weight of: Yield
kg/ha

Yield difference 
from no fertiliz
er

kg/ha
F2°5
kj/ha

LI
kg/ha

luOo seeds 
g

hectoliter
kg/ha

0 0 85 100 421.3 75*8 9630 -
0 40 77 74 425.8 75*4 8160 -1470
0 60 80 68 4 11.2 74.8 7920 -1 710

0 80 80 93 450.7 75.6 9260 - 370
40 40 84 68 420.7 75.8 9050 - 58O
40 60 80 61 433,5 75*6 8210 -1420

40 80 79 84 429.7 75.4 8620 -1010

60 40 84 81 435.6 75.2 8530 -1100

60 60 83 71 451*8 75.0 9020 --6 1 0

60 80 75 77 425.3 75.4 8600 -1030

80 40 78 90 427.3 75.8 8630 -1000

80 60 74 71 443.8 75*4 8340 -1290

80 80 77 68 432,1 
--------------- ---- —  ,  -----------

75.4 8260 -1 370

Standard error = 386 * Lsd 5% = 1120 kg, CV = 7*1 °/°
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2.1.5 R^te of phosphate and nitrogen application 0:1 maize
In this trial the check plots (without phosphate and nitrogen) gave the 
highest yield, 9630 kg/ha (Table 31)* '-his high yield reflects on the high 
natural fertility of the trial plot, which as later found out to le On old 
farmyard. Nevertheless, it is not clear why some of the fertiliser combin
ations (0:40, 0:o0, 40:60, 80;60, and 80:80) xtually reduced the yield of 
the maize. The number of ears per plot was highest in the check plot, where
as several of the fertilized plots had considerably less ears,
2.2 Rate of phosphate application

2.2.1 Rate of phosphate application on sunflower

This trial combined rate of phosphate applications with different populations 
(spacings). i'he results are summarized in Table 32. There was no significant 
response to phosphate. This was surprising because earlier in the season 
there was marked difference between the fertilized and unfertilized plots. 
However, as the season progressed the difference in vegetative growth became 
less and less noticeable. The differences in spacings were significant. In 
this trial 80 X 40 cm was significantly better than 80 X 20 cm, but not 
better than 80 X 60 cm.
There was no interaction between fertilizer and spicing. I itrogen was 
applied on two replications, but no response was observed.

Table 32. 'fhe effect; of phosphate and spacing on yield of sunflower.
Variety: From Alemaya
Design: Split-plot. Lain plots = P04, sub-plot = spacing
Seeding d-.te: July 3
Fertilizer: Triple SP04 on July 3, urea on reps. I and IV on

August 8 
Plot size: 16 m̂

Fertilizer Spacing Average for phosphate 
kg/haP2°5= W h a 80X20 cm 

kg/ha
8OX4O cm 
kg/ha

80X60 cm 
kg/ha

1:0 P04 1300 1430 1230 1320
47 1170 1450 1420 1350
94 1380 13u0 1370 1380
Average for 
spacing 1290 1420 1340

Lsd 5 % for: fertilizer = 320 kg, spacing = 100 kg. two spacings in one 
fertilizer = 180 kg.
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2.3 Time and source of nitro en application

2.3.1 Time and source of nitrogen application on wheat

Because of high transport cost, urea is the cheapest source of nitro en in
Ethiopia. However, its effectiveness as compared to other sources of 
nitrogen as well as the best time of applic .tion for obtaining the highest 
response should be ascertained.

Three sources of nitrogen were tested at two levels (54 and 30 kg/ha) and at
three different stages of application, although this was a split-split plot
experiment, only data from the 80 kg/ha application :s subjected to analysis 
as a split-plot experiment (Tables 33 a & b).

Unfortunately since there were no plots without nitrogen, the exact response 
of the wheat to the different sources of nitrogen cannot be known, A rate 
of phosphate and nitrogen trial situated next to this trial failed to show 
any response of Kt „ L"‘r. a My 48 to urea.
Urea, ammonium sulfate nitrate, and nitrochalk beh.ved similarly in their 
overall effects on yield of Kt. Fr. X ly 48c The effects of urea and 
ammonium sulfate nitrite were not influenced by tine of application.
Nitro chalk gave a significantly higher yield when spread in two applications 
than when applied on ̂ ugust 6C But two applications were not significant
ly different from one application at planting time. ccording to this trial, 
therefore , -pp lie ■'.tion of nitrogen at planting time is to be preferred, since 
both nitrogen and phosphate can be applied all at once. Because of its 
cheaper cost urea is the preferred source of nitro en.

Table 33 a. The effects of sources nd time of application of nitrogen on 
yield of wheat.
Design : Split-split plot (source, rate, time), 4 reps,
heeding date : July 12
Seeding rate : 100 kg/ha
Plot size : 15.6 m2 (net)

Fertilizer Time of Kate of 1'itrogen Yield
source application 54 kg/ha

kg/ha
CO kg/ha difference

(80-54). kg/ha
Urea 
(46, N)

1. July 12
2. i July 12, .

■g- August 6
3. August 6 

Average

2940
2770
2930
2880

2920

2800
2840
2850

- 20 

+ 30
- 90.- 26

.ammonium 
Sulfate 
nitrate 
(2 6% N)

1. July 12
2. i July 12 

■b Aug „ 6
3. August 6 

average

2880

2710
2580
2720

2880

2930
274O
2850

0

+220
+160
+127

Nitro chalk 
(21% N)

1. July 12
2. i July 12, 

i Aug. 6
3. August 6 

Average

2750
2630
2670
2680

2870

3120
2620
2870

+120

+490
- 5°. 
+187

Grand aver
age 27bO 2860 +100
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Table 33 b. Summary of the yields (kg/ha) of Kerb. j.;r -• . ayo ,J '01 tr.t 
different sources of nitrogen and time of application; a ion 
nitrogen was applied at 80 kg/ha

Source of N -Time of applic;'.tion
July 12 i- July, ■£ August August 6 f curce of I! 

kg/ha
Urea 2920 2800 2340 2£”Q

-

Amm. Sulf 
K°3 2880 2930 2740 2850
Nitro chalk 287O 3120 2620 2870
Average for 
time 2890 2950 2730

Lsd 5% for; Source of N = 430 kg, Time of Appl. = 170 kg.
2 times for one source = 290 kg.

2.3 .2  Time of nitrogen application on maize

Since maize is pi nted during the smr.ll rains, information is needed as to 
the best time of applying nitrogen. Nitrogen (as urea) ..as applied half at 
planting time, half at the beginning of the big rains, and all cf it ~t the 
beginning or in the middle of the big rainy season. The plot was uniformly 
fertilized with 50 kg/ha I 9C at planting time, kitrogen, under any method 
of application tried here,‘"failed to give a significant increase in yield 
(Table 34). This may be due inpart to the fact that urea is not a good 
source of nitrogen for maize, as some workers claim®

2,4 Observations on response*of different crops to fertilizers

2.4*1 Fertilizer observation plots on Kulumsa farm
Results of fertilizer trials have shown variable results at Kulumsa. Some 
of the results have been contrary to expectations# In order to ascertain 
whether or not failure of some crops to respond to fertilizers, especially 
phosphate, may be due to location effects cr deficiency of other essential 
nutrients, fertilizer observation plots were est blished in different fields 
on Kulumsa farm. Besides nitrogen and phosphite, potassium and the tr--.ee 
elements boron, manganese, copper, zinc .-.nd molybdenum were tested (Table 35)*

On wheat nitrogen by itself had no marked effect on yield. Nitrogen when 
combined with phosphate increased yield in one location. In the second 
location the yield was depressed due to excessive shattering of the wheat. 
Shattering was heaviest in the best plots. Phosph te ,ve a remarkable in
crease in yield, i-'or the two locations phosphate increased the yield by 
95V over the checks and by 73/- over the nitrogen fertilized plots. Potassium 
increased yield in one loc tion. However, it is questionable if this is an 
actual effect. The trace elements had no influence on -*iold cf wheat.
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Table 34* The effect of time of application of nitrogen on yield and other characteristics of

hybrid rnai zc.
Variety 
Seeding date 
Spacing 
Fertilizer 
Plot size

H 613 B 
April 12 
80 X 30 cm 
60 kg/ha P,-,0r on April 12
16 m2 " ^

treatment No. of 
ears

Relat ive 
degree of 
lodging

eiyht of: Yield
kg/ha1000 seeds

g
hectoliter

kg

i!o nitrô  en 82 100 397 o 7 75.6 7660

20 kg t planting 20 kg June 26 79 100 424.5 75.4 8230

30 kg ,t planting 30 kg June 26 82 119 403.7 74.8 7810

40 kg on June 21 76 119 423.7 75.0 7920
60 kg on June 26 78 136 424.2 75.2 8130

40 kg on August 2 78 86 41606 75.6 7920
60 kg on August 2 83 86 4 27.6 75.4 7860

Standard error = 4*84, Lsd 5%' = 1440 kg, CV = 12.2$
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The "barley responded in much the same way -„s the wheat, except that the 
results were net as c&ar-cut as those of the wheat due to groat variation in 
the plotse
Broadbeans did not respond to phosphate as expected. The phosphate seemed to 
have worked better in the presence of nitrogen as can be seen from the yields 
of the UP and KPK plots. The nitrogen by itself did not raise yield. It is 
doubtful if the yield was actually influenced by the trace elements, bince 
the observation was carried out in only one location, it is difficult to 
make conclusions from the available data.

Table 35° The effects of different fertilizers on yields of different crops,
Design : Observation plots, 1 replication
Fertilizer : Source: nitrogen from urea, phosphate from triple

Si , LiPPv from nitrophos 15:15:15« Trace elements; 
Borax, 20 kg/ha; Mn 804, 30 kg/ha; Cu S04, 5 kg/ha; 
Zn S04, 5 kg/ha, soaium molybdate 2*5 kg/ha.

Yield from different fertilizers _(kg/ka)

Crop / variety I'm one 
kg/ha

K
(5 0)
kg/hn.

f2°5
(50) 

kg/ ha

N ; P
(5 0:5 0)
kg/ha

N:P:K
(50:50:50)
kg/ha

I;PK + Trace 
elements 
(50:50:50) 
kg/ha

heat
1. Lupremo

L.XY.48 940 950 1830 2100 2030 1880
2. 670 060 1290 1280 1410 1370

Average 800 900 1560 I69O 1720 1620
Barley, Beka 480 610 1590 1770 990 1260
Broadbeans, 1oc, .1 930 690 98O 1130 1130 1220

2«5*1 3ate and method of application of phosphate on ’./heat
The results of phosphate trials on ivheat nd other crops were disappointing, 
in 1567? in that phosphate failed to give economic levels of yield increase, 
in spite of the fact that the soil at Lulums .. is very deficient in phosphate, 
An experiment was designed to find some possible clues to the problem. 
Phosphate was applied broadcast, then mixed with the soil or left on the sur
face. In other plots phosphate was applied in the row with the seed* 
Furthermore phosphate x/as applied alone and in combination with lime and 
some tr ,oe elements. 1 itrogen (46 kg/ha N) was applied on all plots. The 
questions that • ere hoped to be answered by this experiment were: l) Are
trace elements limiting f ctcrs? 2) Is most of the phosphate fertilizer fixed 
by the clay? If so could it be made more avail .ble by applying it in bands 
or by liming? The results are presented in f-ble 36.
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All methods and combinations of phosphate application gave substantially 
higher yields than the check plots0 Sixty kilograms F? 0 per ha. when applied 
in the seed row gave the highest yield (1920 kg/ha), although not significatly 
higher than either 40 lcg/ha banded or 60 kg/ha broadcast and hoed in. The 
best methods, according to this trial, are either broadcasting 60 kg/ha and 
mixing thoroughly with the soil or applying 40 kg/ha in bands. There was no 
advantage in using lime or the trace elements used in this experiment. The 
lime actually reduced yield, v/hen the phosphate was 1 ft on the surface of 
the soil, the yield of the wheat was significantly less than i.hen the phos
phate was mixed with the soil.

This trial revealed that on sites of low fertility (as was the site of this 
trial as confirmed by the low yield of the check plots and as further con
firmed by soil analysis), the response of wheat to phosphate is excellent.
The evidence so far at hand indicates that the variability of, and in some 
cases the failure of the phosphate trials, is due to location effects. Trials 
carried out on pockets of naturally rich soil give little response to phosphate.

Table 36. The effect of method of application of phosphate, alone and in 
combination with lime and trace elements, on the yield of wheat

Randomised blocks, 3 reps 
0156 (white)
July 26
100 kg/ha
; uicl, lime, 2 tons/ha, Lor ax, 20 kg/ha; Hn S04,
30 kg/ha; Cu S04, 5 kg/ha; Zn S04, 5 kg/ha 

Plot size : 11.2 m2

Design 
Variety 
deeding date 
Seeding rate 
Fertilizer

1 11 1 ' ■ 1 ■ 
Treatment eight of 

1000 seeds
Yield
kg/ha.

Yield difference 
from check

I ________  . . . . . . . .

£ kg/ha I %

1. Check (110 PO4) 32.1 1200 — —
2. P04 broadcast, hoed in 

(60 kg/ha) 31.3 2980 1780 14.8
3. F04 + lime broadcast, hoed in 

(60 kg/ha) 31.4 2570 1370 114
4» P04 + trace elements broadcast, 

hoed in (60 kg/ha) 31c3 2630 1430 119
5. P04 broadcast, not hoed in 

(60 kg/ha) 32.2 2530 1330 111
6. P04 (40 kg PpO ) applied in 

the row 32.0 2910 1710 142

7. P04 (60 kg applied in 
the row ^ 31o0 3120 1920 160

Standard error = 1.312 Lsd 5% ~nd 1% = 400 and 570 kg.,
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3. CULTURAL PRACTICES 
3d Seeding rates and spacings
3.1.1 Seeding rate of wheat

Seeding rates ranging from 50 to 200 kg/ha were tested cn Romany and
Supremo Kenya X Yaqui 48 (Tables 37a &b). For the two varieties (also for
each variety) 50 kg/ha gave significantly less yield ti an all other seedir~ 
ratese One hundred and fifty kg/ha gave barely significantly higher yield than 
100 kg/ha but was not better than 125, 175? or 200 kg/ha, For Supremo,
100 kg/ha was as good as the higher rates of seeding,, For Rom ny, 125 kg/ha
gave a significantly higher yield than 100 kg/ha but was not better than the 
higher seeding rates. It appears that it is more economical to use a higher 
rate of seeding on Romany than on Supr, K X Y„ 48. According to this trial 

seeding rate of over 125 kg/ha is not beneficial to Supremo, whereas 
Romany may benefit from 125 kg/ha or even slightly higher seeding rates.

Two of the 4 replications were fertilized with phosphate and nitrogen. Table 
37 c presents interesting contrast of the fertilized and unfertilized blockse 
For both varieties, the optimum seeding rate for fertilized blocks was about 
25 kg/ho, higher than for unfertilized blocks* This was unexpected.
It is interesting to note again that the difference in performance between 
Romany and Supremo was much more pronounced on the unfertilized blocks (2040 vs 
1210 kg/ha) than on the fertilized blocks (2390 vs 2070 kg/ha),

T able 37 a. Summary of the yield data of the seeding rate trial on wheat

Variety Seeding rate (kg/ha)
Average

for
varieties
kg/ha

50
kg/ha

100
kg/ha

125
kg/ha

150

kg/ha
175
kg/ha

200 
kg/ ga

Supremo K* 1420 1680 1670 1660 1680 1750 I64O
Romany 2030 2120 2280 2370 2300 2200 2220
Ave, for dates 1720 1900 1970 2010 1990 1970

Lsd 5/c for: varieties = 520 kg, seedin' r tes - 120 kgT 2 rates for
1 variety = 160 kg
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Table 37 be The effect of seeding rate on yield and test weight of wheat
Design : Split-plot, 4 reps. f*ain plots = varieties,

sub-plot = seeding rates., 
beeding date : July 19
Fertilizer ; 2 blocks received 92 kg/ha PpO at planting

46 kg/ha N 6 weeks later 
Plot size : 28.21

Seed rate 
kg/ha

1000 seed 
weight

£

Yield
kg/ha

Difference 
from 100 kg/ha 

kg/ha
Supremo Kenya X Yaqui 48

50 30.9 1420 -260
100 2 7.2 1680 —
125 26.9 1670 - 10
150 28.6 1660 - 20
175 28.0 1660 0
200 27«7 17^0 + 70

Average I64O

Romany
50 3 2o8 2030 - 90

100 32.0 2120 —
125 31.5 2280 +160
150 31o7 2370 +250
175 30.4 2300 +180
200 31,9 2200 + 80

Average 2220

Table 37 ce The effect of fertilizers on seeding rate of wheat

beeding rate 
kg/ha

Fertilized Unfertilized
Yield
kg/ha

Difference 
from 100 kg/ha

Yield
kg/ha

Difference from 
100 kg/ha 
kg/ha

Supremo - Kenya X Yaqui 48

50 1900 -1 1 0 940 -420
100 2010 0 1360 0
125 2110 +100 1230 -1 3 0
150 2130 +120 1190 -1 7 0
175 2120 +110 1240 -12.0
200 2170 +160 1330 - 30

2070 1210

Romany
50 2350 + 50 1720 -220

100 2300 0 1940 0
125 2340 + 40 2230 +290
150 258O +280 2160 +220
175 2400 +100 2190 +250
200 2360 + 60 2030 + 90

2390 2040
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3.1.2 Seeding rate of barley

Seeding rates ranging from 50 to 200 kg/ha were tested on Beka barley 
(Table 38). The yield increased as the rate was increased from 100 to 200 
kg/ha* Rates of 125, 175» and 200 kg/ha gave signifleetly better yields than 
either 50 or 100 kg/hae For an unknown reason 150 kg/h a did not yield better 
than either 50 or 100 kg/hac Since the yields from 175 and 200 kg/ha were not 
significatly higher than from 125 kg/ha, the latter rate seems to be the 
optimum planting rate for barley according to the triale

Table 380 The effect of seeding rate on yield and test weight of barley
Design : Randomized blocks, 4 reps
Variety : Bela
Seeding date ; July 19
Fertilizer : 200 kg/ha Po0.- and 46 kg/ha N on 2 reps
Flot size : 28.21 m2 2 3

Seeding rate 
kg/ha

1000 seed 
weight 

_____

Yield
kg/ha

Difference 
from 100 kg/ha 

k^/ha
50 31c6 1190 + 20
100 33.4 1170 —
125 32.6 1540 +370
150 32.3 1210 + 40
175 32.7 1700 +570
200 32.1 1850 +680
Standard error = 1.235? Lsd 5̂ c L 1'% = 370,510 kg, CV = 17.2$

3 .1 .3  Spacing of maize (see 3<.2.3 )

3.1»4 Spacing of sunflower (see 2.2.1 )
3.1*5 Spacing of broadbeans
a spacing trial was carried out on broadbeans as shown in Table 39« ‘The clos
est spacing, 20 a 5 cmfgave the highest yield - 2420 kg/ha. This yield was 
significantly higher tnan all other yields. Yields of the following spacings
• :ere not significantly different from each other: 20 X 10 cm, 20 X 15 cm,
40 X 5 cm, and 60 X 5 cm. The lowest yields were given by 40 X 10 cm and 60 X 
10. Although the closest spacing gave the highest yield it is questionable 
if 20 X 5 cm is the best practical spacing. With this spacing mechanical 
cultivation will be difficult,losses from lodging and also probably from 
chocolate spot (Botrytis fabae) uould be expected to be higher than with the 
wider spacing. The closer spacings also reduced seed size. Until further 
confirm.vtion of these results, a spacing of 50 X 5 cni should be recommended.
In an adjoining area two plots, each 6 4.8 were planted to the same broad- 
beans used in the spacin trial by broadcasting 120 and 240 kg/ha, correspond
ing to spacings of 40 X 10 cm and 40 X 5 cm, rspectively. The yields were 
2070 and 1880 kg/ha, rspectively. The oorrsponding yields for the above 
spacings (40 X 10 and 40 X 5 cm ) were 13̂ 0 and 1930.kg/ha* According to this 
observation (although only 1 replic-te for broadcasting), row drilling did 
net increase yield over broadcasting.
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Table 39« ‘Tue effect of plant population (spacing) on yield and test .eight 
of horse beans.
Variety : Local selection
Design ; Randomized blocks, 4 reps.
Seeding date: June 28
Fertilizer : Lone?
Plot size : 12 m

___  Spacing
Between rows 

cm
In the row 

cm
eiuht cf 
1000 seedsrt*

_____  -

Yield 
3 g/ha

20 5 382.3 2420
20 10 408.8 1820
20 15 413.6 1750
40 5 358.1 1930
40 10 414.1 1360
40 15 437.0 1300
60 5 406.2 1560
60 10 4310 9 1360
Standard error = 1.386, Lsd 5% L 1% = 410 & 5701̂ , CV = 16.4%.

3o2 Seeding date

3.2.1 Seeding date of wheat

The results of the seeding date trial on wheat are presented in Tables 40 a 
and 40 b. Since Kenya 1 was not planted on the last date and since its per
formance on the different dates was similar to Kt. îr, X Hy 4 8, only data
from Kt. Fr. X Hy 48 and Romany were an iyzed (Table 40 b).
For the two varieties, the first two dates (June 2J and July 12) gave
significantly higher yields than later dates of planting. For Kt.Fr. X Liy 48,
planting dates from June 28 to August 4 were not significantly different
from each other. For Romany the first date, June 28 gave significantly higher
yield than later dates of planting, Although July 12 also gave good yield,
it was not significantly better than planting on July 22 and "ugust 4.
August 15 v>as evidently too late for all varieties tested*

As can be inferred from the above comparison of Kt. Fr. X hy 48 and Romany,
there was v \ri ty X date interaction. In additon to the better performance 
of Romany on the iirst date, it was also much more superior to Kt. Fr. X Ky 48 
when planted on June 28, whereas the two v- rieties were not significantly 
different from each other at later dates of planting.
Although the first four dates of planting had little effect on the yield of 
Kt. Fr* My 48 (also Kenya l), they had a remarkable effect 011 their test 
weight. The 1000 seed nd hectoliter weights gradually increased from the 
first to the last date of planting. This increase is not so marled in the 
case of Romany. The almost const ,nt test weight of Romany and its higher yield 
when planted early seem to derive from the high degree of resistance of this 
variety to le:.f deseases (leaf blotch :nd rusts, Table 40a),
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This tripul seems to indicate that varieties resistant to leaf diseases would 
"benefit from early planting (July 1-10), whereas varieties susceptible to leaf 
diseases (if early varieties) should be planted rather late (July 20 - 30).

Table 40 a. The effect of seeding date 011 yield and ether characteristics 
of 3 wheat varieties
Design Split plot, 4 reps* I-Iain plots = dates, sub

plots es varieties 
Seeding rate: 100 kg/ha

NoneFertilizer 
Plot size pO') OO.o m

Variety and 
date of plant- 
. ing

Lodging
0-10

Reaction to: n / .:eî ht of:
mstripe r.

%
blotch^
0-5

1000 seeds
& _ _

1 hecto
litre kg

Kenya 1
June 28 8 85 2 26.6 78.2 1390July 12 cu 85 2 29.6 81.8 1480
July 22 1 65 1 29.4 84.4 1490
August 2 1 65 1 31.4 85.6 1260

Kent ana Fr.XI'Iajyo I18

June 28 6 _ 3 23.9 7 6.6 2590July 12 4 - 2 24 c 3 80.0 2700
July 22 tr - 1 24.2 80.6 2210
August 2 0 - 1 29.I 84.O 2500
August 15 tr - 1 34.0 5 84.8 1720

Average 2o 0 1.6 27.2 81.2 2340

Romany
June 28 3 — 1 35.0 81.2 3650
July 12 4 - tr 30.0 8 1.0 2930
July 22 2 - tr 28.4 82.6 2280
August 2 0 - tr 30o 2 83 c 2 2280
AUgUSt 15 tr - 0 38.4 82.8 1650

Average 1.8 tr 32.4 82 0 2 2560

j J  0 = no blotch, 5 = 100?o infection, tr = trace, - = not detected
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Table 40 b« Summary of the yield data of the seeding date tri .1 on wheat

Seeding date Average
Variety June 28 

kg/ha
July 12
kg/ha

July 22 
kg/ha

August 2 
kg/ha

august 15 
kg/ha

for
variety
kg/ha

Kenya. 1 1390 1480 1490 1260 1400
Kent anaXFr0ntanaX 

kayo 48 2590 2700 "2210 2500 1720 2340
Romany 3650 2930 2280 2280 1650 256O
Average for dates 2540 2370 1990 2010
ave. for Kt.Fr.d 
Romany 3120 2810 2240 2390 1680

For Ktc Pr. X iy 48 and Romany: Lsd 5a- for: dates = 440 kg, varieties =
150 kg, 2 varieties for 1 date = 330 kg
2 dates for 1 variety = 7 0 0 kg.

3*2.2 Seeding date of barley

The seeding date trial on barley did not turn out to be very informative be
cause of heavy damage to seedlings by the barley fly and because of poor 
fertility of the plot, lioaever, some comments may be made on the results 
(Table 4 1). The local variety, r̂uso, did much better than the introduced 
variety, Bela, aruso gave the highest yield on the earliest planting date, 
June 280 Jr 1 inting date had little influence on the poor perfcrm.-nce of Beka.
This and other trials on barley showed that aider the conditions of 1968, the 
local barley varieties performed better than the introduced v rieties. This 
emphasizes the need for thorough and reps ted testin,_, under different con- 
ditons before releasing exotic varieties for large sc-le production*

Table 41« The effect of seeding date on yield and test weight of 2 barley 
varieties
Design 
Seeding rate 
Fertilizer 
F1 o’c size

Split plot, l\ reps. 
100 kg/ha 
h one
O "> ^O c u  ra

Variety and date
June 28

Arus 0 
Beka

July 11
ruso
Bel a

July 22
aruso
Beka

.iu,/ust 2 
.ruso

eight of 1000 seeds

j6c2
?8.2

35*6
31.9

36.0
29.8

jo,

Yield
j£:VkL

12S-0
390
8/; 0

970
480
720

900
A20

420
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The cultural practices trial on maize comprised seeding lat^; spac
ing, and varieties. The second and third planting dai-es failed 
because of heavy damage by cutworms and other .«r.sccts« The third 
date was used as a second date and a fourth planting wac made on 
the site of the second planting date. Since plant pop-.iio.tj 011 was 
very variable in the second planting date only results from the 
first and last dates are presented in Table 42 a and su^marizsd 
in Table 42 b.
For the three varieties as a whole the first planting (April 2) was 
much better (by 246 %) than the late planting (June 5)c '̂he yield 
reduction from the late planting was higher fcr tbo hybrid and Jimma 
maize (72 and 80%) than for the local variety (55$)* The number 
of plants (stalks) was higher in the early planting because of 
higher production of suckers.

As far as spacing for the three varieties is concerned., 75 x 30 cm 
was aomeewhat better than 75 x 40 cm. and these two spacings were 
decidedly better than 75 x 60 cm which apparently is too wide a 
spacing. The performance of the individual varieties was also in 
line with the above conclusion, although for Ii 632 spacings of 
75 x 40 cm and 75 x 30 cm seemed to be equally good. The wider 
spacings reduced the yield of the small-sized local variety more 
than of either the hybrid or the Jimma selection.
The hybrid performed much better than the other two varieties un
der all conditions, giving a yield increase of 82 and 116$ over 
the Jimma and local selections, respectively.

Table 42 a. Results of the cultural practices trial on maize. 
Design: Split-plot, 4 reps.
Fertilizer; 160 kg l8;47?0 at planting, 45 kg/ha N 

on June 27.
Plot size s 9> 4 n)20

3*2.3 Seeding date of maize (with different spacing)

Planting time 
and variety Spacing

kNo. of stalks 
per. plot

, ifoc of' 
cobs
per plot

1000 seed 
weight
CT

Yield 
90$ DM 
kg/ha

Early (April 2)
H 632 7 5x30 cm 55 83 424-1 1 1 ,7 0 0

7 5x40 cm 60 77 421.5 11,230
75x60 cm 52 68 434* 8 9,560

10,830
J imma 7 5x30 cm 48 56 376.5 6,410

7 5x40 cm 48 51 383^4 6,530
7 5x̂ .0 cm 4? 55 392. ̂ 6., 060 

'6,330 | ✓ j
Local 75x30 cm 61 91 nn / ry 1 5; 290

7 5x40 cm 52 2 A3.1 3-992
75x60 cm 46 62 2 4 4 .4 , 4 ,CO0 

A.420' | 
_______
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Table 42 a (continued)

Planting time 
and variety Spacing

No. of stalks 
per plot

No. of 
cobs
per plot

1000 seed 
weight 
g

Yield
90/o DM 
kg/ha

Late (June 5)
H 632 75*30 cm 43 32 367-6 2,660

7 5^40 cm 33 33 3 6 2 .0 3,370
7 5x60 cm 24 27 333.5 2,990

3,0 0 0

Jimma 7 5x30 cm 50 27 3 0 6 .1 1 ,6 0 0

75x40 cm 35 14 - 1 ,1 1 0

75x60 cm 24 16 342.8 1,140
1 ,2 8 0

Local 75^30 cm 52 52 2 01.8 2,280

7 5x40 cm 41 44 177.0 2 ,2 30

7 5x60 cm 28 28 216.9 1,4 0 0
1,970

Table 42 b. Summary of the yield data for the practices trial on 
maize, 1968.

Spacing
cm Variety

Time of 
Early (April 2) 
kg/ha

planting
1 Late (June 5) 

kg/ha
Average for 
kg/ha

75 x 30 H 632 11700 2660 7180

Jimma 6410 1600 4000

Local 5290 2280 3780
Average 7800 2180 4980

75 x 40 H 632 11230 3370 7300
J imma 6530 1110 3820

Local 3999 2230 3110
Average 7250 2240 4740

75 x 60 H 632 9560 2990 6270

Jimma 6060 1140 3600

Local 4000 1400 2700
Average 6540 1840 4190
Grand
Average 7200 2080 i
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Since teff straw is an important fodder, a seeding date trial was designed 
with the aim of finding out the best time of planting for maximum return in 
terms of straw and grain. Another objective t.as to find out if, after cutting 
teff for hay or fodder in early September, it vould be possible to have a 
second harvest for seed, The results are presented in Table 4-3.
Contrary to expectations, the highest grain yield was produced from the first 
date of plantinĝ  July 110 It was reasoned that heavy lodging would reduce the 
yield of the earliest planting. The straw yield v.as also highest from the 
earliest plantinga Therefore, the value of seed and straw was highest for the 
first planting (Table 43). a-44 produced 5400 kg of ari dry hay per hectare
when harvested on September l8« The yield of grain from the second growth 
was about 600 kg/ha for the 3 varietiese There xvas great variation from plot 
to plot, the best plots giving as much as 1000 kg/ha. The total amount of fod
der produced from the two cuttings (for hay .nd seed) was less than that 
produced by the first date of planting. However, the fodder from the 
September cutting had a much higher nutritive value t an the straw obtained 
after thrashing0

The results obtained in 1968 may vary from those obtained in a year with a 
different rainfall pattern,, If it had rained in October, the first planting 
may not have fared so well, On the other hand the second growth might have 
done much better„

It was found difficult to make hay in September„ If the yield from the 
second cutting can be improved, the first cutting would have to be used as 
green fodder or silage.

3.2*4 heeding date of teff



Table 43„ The effect of seeding date on £r. in and straw yield of teff.
Design : Split plot, 4 reps.
L-eeding rat e: 25 kg/ha

^  Fertilizer : 15 kg/ha h <i 23^ kg/ha P.,0̂  at planting + 35 kg/ha K 5 weeks later, on reps I & IV
Plot size : 10

Date of planting 
and v riety

He ight 
cm

Lodging
0-10

eight of straw 
air dry 
kg/ha

hectoliter
weight
kg

'.eight of seed 
kg/ha

Value
,/ha

July 11, harvested for seed 
a-44 100 10 8630 84o0 2590 733
A-71 109 • 10 7/; 20 85 08 2600 809

DZ-01-186 107 10 8310 84.4 1800 675
July 1 1, 1st cut for hay

a—44 5480 223
A-71 — — 46IO - - 224
DZ-01-186 - - 4300 - — 172

July 1 1, 2nd cut for seed
A-44 40 0 1870 860 4 580 163
A-71 66 0 2530 87 0 2 640 217
DZ-01-186 61 0 2230 87,0 660 228

July 2 5, for seed
A-44 91 8 8100 85 0 2 2150 632
a-71 105 4 6710 8 7.6 2000 648
DZ-Ol-186 93 4 8150 85.6 1460 584

.august 13j ior seed
A*-44 7 6 4 6820 8606 1660 502
A-71 89 3 6500 87.8 1790 592
DZ-Ol-186 n a l 4 0 7070 8 7.O 135C

2/ Cost of &rain = a -44 = s,20/l00 kg, A-71 = *24/100 kg, DZ-01-186 = #26/100 kg
Cost of hay = ,,4/100 kg, cost of straw = .,,2.5/100 kg.
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A trial on different dates of planting chick.eas contradicted the farmers’ 
conception that chickpeas should be planted late. In fact, only the first 
planting (august6 gave a fair yield (Table 44). The two later plantings 
failed almost completely due to insufficient rainfall in October«

3o2„5 Planting date of chickpeas

Table 4 4. Data from planting date trial on chickpeas.
Variety 
Spacing 
Seed rate 
Plot size
l\io. of replications 
Dates of harvest

DZ-10-4
20 cm between rows 
50 kg/ha
45
4
Planted ̂ ugust 6 - January 10, 19 69
Planted -mgust 28 - February 6, 1969

Planting
date

Yield
kg/ha

liOc of
plants/ha

Weight of: 
1000 seeds 

g
1 hecto
liter 
kg

.i-.ugust 6 
AUgUSt 28
Sept* 17 ) „ , , , , qĉ. c j K'ot harvested

520
140

182,000
142,000

52,000
25,000

111.4
98.4

77.6
77.8

3.206 Seeding date of flax

Dakota and a local selection of flax were used in a seeding date trial (Table 
45)• iPor the two varieties the earliest planting (July 2) gave a significantly 
higher yield than later plantings. According to this trial flax should be 
planted the first week of July in the Kulumsa area. There was no significant 
difference between Dakota and the local flax# There was no significant 
variety X seeding date interaction, although Dakota seemed to have done better 
compared to the local variety when planted early than with later plantings *

Table 45* Results of a seeding date trial on flax
Design ; Split plot (dates, varieties) 4 reps
Seeding rate: 25 kg/ha
Fertilizer : None
Plot size : 24.50 m

Variety
seeding date Average

for' variety
July z
kg/ha

July LZ
kg/ha

July 2̂ 
kg/ha

Local 992 855 812 890
Dakota 1188 827 804 940Ave. for dates 1090 84O 810

Lsd 5% for; dates = 100 kg, varieties 80 kg.
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3*2,7 Seeding date of sunflower

The results of the trial on seeding date of sunflower are presented in 
Table 46. The first two dates (July 2 & 12) yielded much better than the 
last datey July 2̂ . Sunflower should be planted during the first week of 
July.

Table 46. The effect of seeding date on yield and test weight of sunflower
Variety 
Design 
Spacing 
Fertilizer 
Plot size

Hazera improved 
Randomized blocks, 4 reps. 
80 X 20 cm 
None „
28.8 m (net)

Date
Weight of:

Yield
kg/ha

1000 seeds
_____ ____ g. _ . . .

hectoliter

July 2 87.9 33.4 2790
July 12 101.9 32.8 2690
July 29 93.1 29.8 1010

3.2.8 Observation of seeding date cf soybean

Soybean yields have been low at Kulumsa. It was felt that planting soybeans 
early when the temperature is higher and the day length longer may give better 
results. Hill and B 7/2 were planted on May 3, June 5» an(3- July 12. Unfortun
ately the plants from the Pay planting were almost completely defoliated by 
rabbits. However, new leaves were produced. Because of this it is difficult 
to compare the yields at the different planting dates (Table 47). The last 
planting (July 12) seemed to have done at least as well, if not better, than 
the earlier plantings.

Table 47° The effect of seeding date on yield of soybean
Design 1 plot observation
Spacing : 50 X 5 
Fertilizer : i.one 
Plot size : 24 m2

cm

Variety
Seeding date

May 3 
kg/ha

June 5
W h a

July 12 
kg/ha

B 7/4 688 927 1300
Hill 651 656 885
Ave. for dates 669 791 1092

Average for varieties 
______ kg/ft-g_________

972
731
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3B. CiiOP PROTECTION

The weed and pest situation in,l"68 

Weeas
A comprehensive report of the wee a. situation i~ given in C/ijTJ publication 
No. B 10.

The composition cf the w^ed population, which in the beginning of the grow
ing season mainly consists of rapidly growing broadleaved weeas, is gradual
ly changing into a grass-aominated flora. Chemical weed control with phono- 
xyacetic acias is no remedy for the grass problem, and hand weeding is a 
poor one. A better solution is offered above all by a better crop 
rotation, but also seme chemicals are promising.
Insect pests

Agrotis segetum (cutworm)attacked late-planted maize seriously on Kulumsa 
farm. THree weeks after planting, 14% of the seedlings were killed.- The 
yield decrease is probably not so great, most attacked plants being out 
of competition at an early stage.
Busseola fusca (stalkborer) was probably the most destructive maize pest. 
About 15%. of the plant population was attacked. The plants survive but 
give poor yield or no yield at all. More work should be devoted to this 
pest.
Delia arambourgi (barley fly) seems to be able to cause substantial loss
es although its significance in the area is not yet fully investigated. 
However, the local barley varieties seem tote more resistant than introduc
ed ones.

Phyllotreta sp. (flea-beeties) attacked newly emerged rape but did not 
cause damage justifying control measures.
Brovlccryno brissicae and Dact.yr.ctus compcsitao (aphids) were abundant on 
rape and safflower respectively, and control measures will probably be 
necessary if the crops are introduced on a large scale*
Rhopalosiphum maidis (the maize aphid) was observed on maize but most 
probably it did not cause any appreciable ••'arm,
Plusia spp. and Athalia sp. caused some damage on rape, mainly at the 
edge of the field. The attack was moderate, however, and it is u.oubt- 
ful whether control measures were economic.

Keliothis armi^era (American bollworm) causes substantial yield losses 
to different crops. From investigations in different areas was concluded 
that the pest was particularly bad at Kulumsa farm* where the attack was 
most serious on pulses. The larvae also attached sunflowers and tomatoes, 
and to a lesser extent maize and wheat.
Termites (not identified) were observed attacking roots of broad beans and 
chick-peas. The attack had no effect upon the yield.
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Liseases

Wheat

Puccinia atriiformis (stripe rust)j Puccinia r̂aminis!' f ■ sp.jfcri.tici (stem 
rust) and Puccinia reconuita (leaf rust) are very important aiseases in 
the wheat growing areas, ana severe attacks mainly of stripe rust were 
observed also in 1968.
Tilletia foetiaa (bunt or stinking smut) caused a great deal of quality 
deterioration but also yield losses at altituaes above g*M> m s i.e. 
mainly south of Asella.

Septoria tritici (leaf blotch) is a devastating disease in the major part 
of the wheat growing area, although the attack was not particularly severe 
in 1968.

The best way of avoiding the above mentioned diseases is to buy new seed 
of a resistant variety* Bunt can also be controlled by seed-dressing*

Barley

The main leaf diseases on barley were Puccinia hordei (leaf rust) and 
Rhyncosporium secalis (scald). Other important diseases found in the 
project area are Ustilago hordei (covered smut), Ustila^o nuaa (loose smut) 
and ■rysiphe graminis f. sp. hordei (powdery mildew). There is a great 
variation in susceptibility, and risistant varieties should be planted. 
Covered smut can be controlled by seed-uressing.
Oats

The Swedish varieties grown in trials were badly damaged by Puccinia 
coronaua (crown rust) and also Puccinia grarninis f. sp. avenae (stem rust) occurred. ..- - '

Maize

Puccinia sorghi (rust) was noticed but did no severe harm.
Field jjea

.rysiphe polygoni (powdery mildew) was observed on light soil but caused 
no appreciable yield reuuction.
Chick pea

A root rot (not iaentiriea) has been observed to cause bad losses on small- 
seedeu white varieties, whereas the big-seeded dark varieties seem to be 
resistant.
Broad bean

Botrytis fafcae (chocolate spot) caused some damage during the rainy 
season.
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Flax

tusarium oxys^orum f. lini seems to be a common disease where flax is grown 
at too short intervals.

Sunflower

Sclerotinia sclei .‘•tiorum, stem rot, caused yielu losses of unknown 
magnitude, probably rather severe.
Safflower

The attack from Ramularia carthami (leaf spot) was not very severe aue to 
che dry weather in October and November.

Prices used in profitability calculations?
Hired labour lth» , 1,- /uay
Seed cleaning v 1 ,7 5/ql.
Seea-dressing l„75/(ll°
Transport for cleaning or seed-uressing 1 ,25/ql.
Hire of tractor and sprayer ' 8 .-

i. heat 20 ? — /ql.
Barley 12,- /ql.
Teff 2^,- /ql.
Maize 1 09- /ql.
Chick-peas 17v- /ql.
Broad beans 13,- /ql*
Flax 20 5- /ql.

Costs for chemicals are March 19 6? prices in Addis Jbaba whenever possible. 
Prices for chemicals not available in Ethiopia are estimates.

4. Vr ED CONTROL
4.1 Clean seed
4.1 .1 Seed purity - manual weeding in wheat
heat seea was purchased at the local market in Asella, and the yield 
from uncleaned and cleaned seea was compared at the same seed rate,
100 kg/ha. Two different weeding intensities were applied, one and two 
weedings.
From last year's trials was concluded that one weeding raised the wheat 
yield by 1 7,- • l'his crial inaicu.ces that b.y a secona weeding the yield 
can be raised by another 9'/̂

+) exclusive of chemicals
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The difference in seed quality was too slight to cause any difference in 
yields. In fact, also the uncleaned seed was "better than the average seed 
used by farmers. The value of the yield increase obtained Irom seed cleaning 
and a second weeding is just sufficient to cover the extra cost involved.

Seed:

Variety:
Spacing:
Seed rate:
Date of seeding: 
Plot size:
No. of replications: 
Dates of weeding:

Cleaned seed, purity 100 %
Uncleaned u » 95.5%
"Nech sinde'1 
20 cm.
100 kg/ha., drilled 
July 19
24 m2 
4
Sept. 17 (one weeding), Aug. 29 and Sept. 17 
(two weedings)

Date of harvest: Dec 0 26

T&ble 48. Different'purity levels and weedin intensities in wheat

Yield increase Weight of Value Cost Pro
Seed 
No.

Purity 
of weedings Yield

kg/ha kg/ha 1°

1000
Seeds
gm. I hi.

kg.

ofyield
incr.
kg/ha

over
check
/ha

fit 
g/ ha

Uncleaned Seed
Seeding once 
Seeding twice

1,410
1,450 80 6

32.2
32.1

79*0
7 8 .8

Cleaned Seed 
Seeding once 
Seeding twice

! 1,390 
1,560 170 12

33.7
32.2

79 .8
79 .2

Uncleaned Seed 
Cleaned Seed

1,450
1,480 30 2

32.2
33.0

78 .9
79 .5 6 3 3

Sceeding once eeding twice
1,400
1,520 120 9

33*0
32.2

79 .4
7 9 .0 24 24 0

4*1*2 Seed Purity - manual weeding inflex
Also in this trial, the yield increase from cleaned seed compared to Un— 
cleaned Seed was more than sufficient to pay for the cleaning procedure.

The second sgfe&ing was greatly facilitated by the work done earlier, and 
the two sendings could be done in less time than one late weeding.
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beed:

Variety: 
bp cing: 
beed rate:
Date of seeding 
Plot size;
No. of replications: 
.Oates of "weeding: 
Date of harvest:

Cleaned seed, purity 100/. 
Uncle ,ned seed purity 92°6, 
Local flax from .asella marl et 
20 cm
25 kg/to 
July 24
24 m2 
4
Octo 3 (one weeding j ■ Aug. 28 
Lee, 2

Ccte 3 (two weedings)

Table 49* Different purity levels and weeding intensities in flax

Seed purity.
No* of weeding®

Yield 11 ei ht of Value
of
yield
incr.
$/ha„

Cost Pro
kg/ha Yield incr. 1000 I 

seeds , 
gm

1 hi | 
kg«

over
check
sf/ha

fit
M‘/hakg/ha i

[Market seed
eeding once 870 3.68 70 ,2
r twice 1110 240 28 3.6 8 72 .2 4.8

Clean seed
eediag once 980 3.77 72.4

11 • twice 1150 170 17 3.74 7 1o2 34
l arket seed 990 3 c 60 7 1 .2
Cle'.n seed 1070 80 7 3c76 7 1 .8 16 1 15
eeding once 920 3.73 71.3
Jeeding twice 1130 210 23 3.71 | 71*7 42 0 42

4*2 Intensified hand seeding in broadcast and row-planted crops

Although at present all seed is broadcast, row planting offers obvious 
advantages in facilitating weeding. Generally, early weeding proves 
especially beneficial, but since it requires a hoe, it is difficult to 
accomplish in broadcast cropsc Additionally, row planting as such has proved 
to increase yields, particularly in large seeded crops lil-e maize and broad 
beans.
4.2.1 Teff

Teff requires intensive weeding and is C'.;..f>e uently from this point of view 
an expensive crop. The trial reported indie .tes that there is certainly a 
substantial yield increase from a more efficient weeding than is normally 
practised* actuallys a poor weeding has proved not to pay for the labour 
involved, but as the weeding standard imy>roves, the economics also improve.
The main reason for the poor result of drilling is that the seed was covered 
too deepo
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Spacing• 20 cm (drilled)
Seed rate; 25 kg/ha (drilled), 35 kg/ha (broadcast)
Date of seeding: July 19
Plot size: 24 m2
l.Oc of replications: 4
’feeding dates: Oct. 2 (one weeding), ûg. 29, Oct. 2 (two weedings)
Date of harvest; Dec. 11 (broadcast), Dec. 19 (drilled)

Table 50. Hand weeding in broadcast and drilled teff

LTreatment Yield
kg/ha

Yield in
crease

Hecto
litre
weight
kg

Value of 
yield in
crease 
,f/ha

Cost
for
weed
ing
-/ha „ _

Profit
v /hakg/ha Q;_

Broadcast
wo weeding 1010 86.4
Hand weeding
once 1230 220 22 85.8 55 91 -36
Hand weeding
twice 1410 400 40 85.5 100 100 0

Drilled
No weeding 270 86.6
Hand weeding once 590 320 119 86.6 80 81 - 1

11 n twice 690 420 256 85.4 105 80 25
I.ro weeding 640 86.5

lland weed.ii1£T0
once 910 270 42 86.2 68 86 -1 8
Hand weeding
twice 1050 410 64 85.6 103 90 13

Broadcast 1220 86 cO
Drilled 520 -70 0 -58 86.2

4*2.2 Ilaize

Three different standards of weeding were comp red in a tri- 1 with local and 
hybrid maize, row planted and broadcast. The most important factor influencing 
yield turned out to be the weeding standard, but it should be observed that 
hybrid maize more than doubled the yield compared to the local variety. The 
yield raising’ effect of row planting compared to broadcasting of local maize 
was negative, mainly due to irregularities in the soil fertility state cf the 
trial area. The hybrid maize plots were more uniform and the yield increase 
from row planting of hybrid maize - 14;. — seems to give a more reliable 
information.
Since the local maize does not grow tall, the population should also be 
increased considerably.
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Local maize from Asella marketj Hybrid maize H 613 B
80 x 25 cm (row planted)
A, row planted 17 kg/ha 
A, broadcast, and B 25 kg/ha 
April 11
19,2 m2 

No. of replications: 3
Two weedings June 7j ûg» 30 
Three weedings hay 14, July 11, «-ug. 30 
Local maize Dec* 10 
Hybrid 27

Varieties :
Spacing :
Seed rate :

Date of planting : 
Plot size •
.eeding dates : 

Dates of harvest:

Table 51 a» frequency of weeding in local and hybrid maize, broadcast and 
row planted.

..ei; ht of
Plants/

yieli
Variety Yield Yieldincr0 1000 Cobs/ Cobs / Cob,
treatment kg/ha kg/ha % seeds 1 hi.kg ha ha plant gm.
Local rnaize 

Broadcast 
No weeding 
Two weedings 
Three ”

660
1490
2540

830
lu80

125
285

255
245
249

74.6 
75o0 
75 - 8

50,300
43,700
40,500

21,700
32,600
47,200

«43
c75

1.17

30
46
54

Row planted 
I 0 weeding 
Two weedii.gs 
Three

?50
1440
2370

1190
2120

476
848

231
260
260

74.0
75.2
74.8

24,700
34,200
43,600

8,000
26,200
39,200

c32
.77
.90

31
55
60

Hybrid maize 
Broadc st 
Ko weeding 
Two weedings 
Three ”

1130
3220
4540

2090
3410

185
302

309
393
461

73« 6 
75.0
75*2

25,300
28,800
25,700

17,500
31,100
27,800

*69
1.08
1.08

65
104
163

JIow planted 
No weeding 
Two weedings 
Three

1750
3720
4620

1970
2870 113I64

313
379
379

73*4
74c 2 
75c6

4 1,100
42,500
42,200

25,300
35,900
42,200

.62

.85
1.00

69
104
109

No weeding 
Two ■.eedings 
Three weedings

950
2470
3520

1520
2570

160
271

-
73»9
74.9
75.4

35,400
37,300
38,000

18,100
31,500
39,100

.51

.84
1.03

52
78
90

Local maize 
Hybrid ;:

1460
3160 1700 117

250
373

74c 9 
74.5

39,500
34,300

29,200
30,000

«74
087

50
92

[Broad cast Row planted 22602360 100. 4 - m s s
29,700
29,400

.83

.77
76

_ 8 0...
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Table 51 1°- economics of different weeding intensities in local and hybrid 
maize, broadcast and row planted*

Treatment, 
variety

Yield
increase
W h a

Value of
yield
increase
,,/ha

Cost over 
check
,-/ha Profit

$/ha
£“0 weeding 
Two weedings 1520 152 67 85Three ” 2570 257 72 185
Local maize
Hybrid ” 1700 170 26 144

Broadcast 
Row planted 100 10 .... J

4«2o3 Broad beans
now planting by itself seems to raise the yield cf broad beans considerably 
in comparison with broadcasting. It has another great advantage in facilitat
ing weeding, a proper weeding alone has brought about the same yield in
crease as row planting.

JYorn the economics point of view, weeding bro^d beans at this low yield level 
seems to bring a low profit« Normally, farmers plant beans on their most 
fertile land, clofje to the dwellings, and consequently weeding should be 
tested on better land to obtain a proper idea of the economics of weeding, 
jievertheless, if a farmer is short of cash and has no Alternative employment 
but sufficient labour, an intensified weeding might be an advisable measure*
If he has to hire labour at the rate of one dollar a day, hcwever, the 
additional weeding will not be profitable.
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Spacing: 40 cm
Seed rate: 100 kg/ha
Date of plantings July 11
Plot size: lb nr
IvOo of replications: 4
Dates c f  weedings weeding once - Sept. 4

t! tu ice -  Aug. 12, uept. 4 
Date o f harvest: Lev. 14

Table 52 . ^and weeding in broadcast and row planted broad beans

Treatment
Yield
kg/ha

Yield in- • .eight of: 
crease 1000 

“ kg/ha seeds
ATTl

1 hi 
kg

Value
of
yield
increase 
■— --/hn---

Oost
for
weed
ing
n»/ha

Pro
fit
/̂ha

[Broadcast
Io weeding 
Hand weeding 
once
Hand weeding 
twice

jRow planted 
I o weeding 
Hand v/eeding 
once
Hand weeding 
twice

Broadcast 
{Row plantedLTo .eeding 
Hand weeding 
once
Hand weeding 
twice

550
750

740

780

840

890

680
840

670

790

820

200

190

60

110

160

120

150

36

35

14

24

18

22

392

404

371

407

392

372
389
390
399

398

371

7608 

79 o 2

78 c 6

78c2

78.2

79o4
78.2
7808

77.5

79.0

79«0

26

25

8
14

21

16

20

77

96

51

77

64

87

-51

■71

-43

■63

-48

-67

4c2c4 Flax
One reason for the extremely poor flax yields obtained by the farmers in 
the area is that the weeding is not properly done. From this trial can be 
concluded that the yield can be raised substantially . nd with a good profit 
by pplication of better weeding practices. It is olso obvious th.it row drill
ing not only facilitates weeding but also provides for a substantial yield in
crease.
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Variety ;
Spacing ;
Seed rate ;
Date of seeding » 
Flot size : 
i;co cf replications: 
Dates of weeding %

Date of harvest :

Local flax from /is el la market 
20 cm
25 kg/ha 
July 24 
24 m 
4
Oct,
Aug,
Dec,

8 (one weeding)
29» Oct. 8 (two weedings) 
3

Table 53° Hand weeding in broadcast and drilled flax

Yield in- ei, lit of Value Cost
Treatment Yield crease 1000 1 h i of for Profit

s//ha
kg/ha kg/ha c-/° seeds

gm kg
yield
in
crease
,/ha.

weed
ing
v/ha

Broadcast
Hand weeding 
once
Hand weeding 
twice

810
1010 200 25

3.59

3.55

69.8

67.8 40 12 28
Drilled

hand jeeding 
once
Hand weeding 
twice

990

1070 80 00

3*62

3.55

70.6

70.0 16 -12X 28
Hand weeding once 
?i " twice

900
1040 140 16

3 .61 
3.55

70,2
08.9 28 0 28

Broadcast
Drilled

910
1030 120 13

3°57
3.-53

68.8
70.3 24

x Time required for two weedings 12 hours less iian for one weeding

4«3 lierbicidal itfeed control

Since no chemical jeed control has been applied in Chilalo up to now and con
sequently no selection of weeds has ta: en pi -ce, most corn;..011 bro-dlesved weed 
species are susceptible to the herbicides widely used in other countries.
The grasses on the other h nd are a more serious problem, since <s.r-’.in crops 
occupy 7550 of the -arable area, .and it is very difficult to control grasses by 
herbicides in grain crops. The results from the herbicide tri Is clearly 
demonstr te that there is an urgent need for 0rass herbicides. The yield 
increase from this type of herbicides will probably pay well for the extra 
cost and labour put in, vihereas the profit from application in small grains 
of herbicides only controlling broc.dleaved weeds is not so obvious. This is 
somewhat sur; rising since the effect on the brc .d leaved weeds is excellent in 
terms of weed weight, some 80-95/ f°r most herbicides. The expl nation 
seems to be that the broadle-- ved weeds predominant in the beginning of the 
growing season, are later more or less replaced by a second flush of weeds, 
mainly 0rasses<, The effect of the herbicide will then mainly be to provide 
sp. ee of grasses.
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Two trials were laid out in which exactly the same chemicals were used, in
wheat and barley, They are recorded together below,

as was expected, the effects on weeds and yields were more or less the same
in both trialso The barley was slightly more susce.tible to the phenoxyacetic
acidse although it is widely assumed that grain crops should not be treated 
with this type of herbicides until the 5-leaf stage, the damage in these trials 
was negligible. As f r as 2, 4-D - amine is concerned, however, a somewhat 
later stage should be preferred to avoid any risk of damage,

From an economic point of view, there is a profit from all treatments in
wheat except 2,4-D-amine, Treatments b and f - h seem to be the most profit
able ones. In barley, on the other li .nd, no treatment except linuron yields
an appreciable profit, due to the lower product price.
The area where the trials were located was less infested with weeds, than 
the average of kulumsa farm.

4«3d Chernic 1 weed control in wheat and barley

Variety • Kenya 1, Beka
Spacing ; 20 cm
L»eed rate ; 100 kg/ha
Date of seeding : July 16
Plot size s 22o5 m2
I'o, of replications: 4
Jates of treatments July 30 (linuron), ,-ug, 6 (the lest)
Dates of harvest i kiov, 13 (barley), I'ov0 28 (wheat)

Table 54 a. Chemical weed control in wheat and barley, yields and test 
weights.

Treatment Kg of -ctive Yield kg/ha
1000 seed 
weight gm

Hectolitre 
weight kg

ingredient/na heat Barley heat Barley heat Earley
a Check 1870 1880 30 .0 28.6 8 3 ,0 69.2
b j CPA IcO 2030 1850 31o5 31.1 84.2 72.4
c 2,4-D amine 08 1870 2010 32 ,0 29,6 8 3.0 69,8c. MCPA+

Mecoprop+
TBa ,4/c 85/d 2020 1920 31c 6 31.9 82,8 6808e ICPA+dicamba l,o/. 07 2000 I960 30,6 30,7 82.6 69.6f Dichlorprop. i* 9 2080 2090 31 e 8 30.4 83.8 68,8

€

lh

HCPA+
dichlorprop+
ioxinil 1.05/.4 5 /.2 7 2090 2150 30,2 31c3 83 cO 69,2Linuron . 3 2080 2080 30.7 31c0 83.2 70,8

Linuron applied at the 2-leaf stage, the rest at the 3-leaf st?vge.
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Table 54 bo Chemical weed control in wheat and barley, economics

Yield increase over check Value of yield r•
Treatment kg/ha c' increase Profit

heat Barley iheat Barley I.lean ; heat Barley cost /heat Barley

b
Check
T1CPA 160 -30 9 -2 4 32 -4 19 13 -23

c 2j4-D amine 0 130 o 7 4 0 15 14 -14 1
d MCFA+
Iiecoprop+
TBA 150 40 oO •p 5 30 5 26 4 -21

e I-CPA+dicamba 130 80 7 4 6 26 10 22 A -12
f Dichlorprop 210 210 11 11 11 42 25 29 13 - 4
g IICPA+
dichlorprop+
ioxinil 220 270 12 14 13 44 32 29 15 3

h Linuron 210 200 11 11 11 42 24 14 28 10

Table 54 c. Chemical weed control in wheat and barley. .eights of weeds, 
gm/m , % weed control, and percentage of ear deformities.

Weight, gm / 1

Deformed 
ears %
Wheat Bagey

Treatment
Poly- '
gonum
nepal-
ens e

Guizotia
scabra

Oxalis
obliqui-
folia*

X

Amaran- 
' thus 
angusti— 
folius

- - -

Vari
ous
,broad- 
leaved 
weeds

Total,
m /rn 2

% weed 
con
trol

n Check 702.4 15.9 7.7 46.8 80.7 853.5 0 .02 .00
b kcpa 18.4 7.4 6 .4 9 6.3 39.4 95.4 .02 .13
jp 2,4-D amine 10.8 - 6.6 - 10.2 2 7.6 9608 .27 .28(i MCFa + *
1 ’ecoprop+
TBA 38.3 2.7 4.1 1—1 0i-H 1—1 11.5 67.7 92.1 .02 .20

e KCPA+di camba 5o3 .6 u.>- — 4.7 17.5 97.9 .01 .08
jf Dichlorprop 27.3 5.8 9.4 16 .7 12.8 72 .0 91.6 .01 .00
k I-JCPA+
dichlorprop+
ioxinil 24 0 3 0 2 7.2 11.0 42.7 95.0 .00 .05

ih Linuron L0 7 .3 4.2 10.1 ! 7.7 22.9 152.2 82.2 .04 .03

4o3o2 Chemical weed control in teff

Post-emergent application of phenoxyacetic acids, mecoprop and dicamba did 
not cause any visual growth depression in the crop. Because the infestation 
of grasses, mainly Phalaris paradoxa, was so high, the crop was not harvested. 
Only the scores cf broadleaved weeds are given below.
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Table 55 • Chemical weed control in teff* eights of weeds, grn/m2, and % 
weed controlo

eights of weeds gm/ m2

1
jTreat-
fiient

kg of 
a.i./ha

Poly
gonum
nepa—
lense

Gui-
zotia
scabra

Oxalic
obliqui—
folia

Corri-
giola
capen-
sis
ssp.
fric-
ana

Aroaran-
thus
angusti-
folius

Vari-
ious
broad
leaved

Total
grn/m2

%
weed
con
trol

no treat
ment 361

■
106-̂ 7 8 29 8 519 0

L-iCPA 1.0 67 17 5 4 6 6 105 80

2,4-
D—amine .8 22 24 9 4 6 4 69 87
HCPA+
dicamba 1.0+.07 20 15 17 2 2 2 58 89
Hecoprop 1.56 3<~> 22 7 7 _ 8 4 86 83

4-3.3 Chemical weed control in local and hybrid maize

Since weed problems are very serious in m .ize, the need for good weed control
practices is urgent. Like manual weedinc;, herbicides have given a very good 
response and proved highly economical to use. .liilst unweeded maize has 
yielded extremely poorly, bood hand weeding; and chemicals have produced a 
yield increase in the range of 114-146/'. It is also interesting to note that 
the hybrid maize outyields the local variety by no less than 117/ ? exactly the
same as in the hand weeding trial* This indicates that the local maize should
be replaced by better varieties as soon as possible.
Prom the economics point of view the chemicals have performed well compared 
to manual weeding, if the labour has to be hired at the rate of one dollar a 
day. If cheaper labour is available, hand weeding might be a more attractive 
alternative. The trial was carried out in row—planted maize which allows 
early weeding' by hoe. The comparison would probabl3' more in favour of 
herbicides in broadcast maize, where early hand weeding is impracticable.

Varieties i

Spacing :
Lieed rate%

Date of seeding; 
Plot size;
1 o of replications 
Dates of treatment

Dates of harvest

Local maize from ii.se 11a market 
hybrid maize II 513 B
8i x 25 cm
Local maize 17 kg/ha 
Hybrid maize 25 kg/ha
April 16
28 m2

3
Hand weeding iiay 1 4, July 11, Aug. 30 
Atrazino April 24
2 , 4—D e ste r L'.ay 14

Local maize Nov. 14 
Hybrid maize Dec. 11—1'2-



Table 56 a, Chemical weed control in maize. Yields and agronomic data

Varietyj
t reatment

Yield
kg/ha

Yield in
crease

Weight of
No. of

Yield/oob
rjn

1000 1 hi.
kgkg/ha | o>/6 seeds

«zm
PL'.lit s/ha Cobs/ha Cobs/

ol-.nt
Local maize

i.o treatment 400 199 71 .2 3 1j100 17., 100 • 55 23
Proper hand weeding 3170 2770 693 249 74*0 35110b 51,900 1.4 8 61
Atrazine, 2.2 kg a.i./ha pre-em 2950 2250 6 38 255 75-0 29,5C0 48*600 I065 61
2.4-D ester, 0.9 kg a.i./ha, postern 1690 1290 323 256 74.4 30,800 34,200 l.ll 49

Hybrid maize
No treatment 2890 350 75.0 34,000 3 7,10 0 I.09 80

Proper hand 1 eeding 4430 1540 53 371 75-4 36,900 49,000 1.33 90

Atrazine, 2.2 kg a.i./ha pre-em 5150 2260 78 372 75.8 34j200 51,700 1.51 100
2,4- L ester, 0.9 k& a.i*/ha postern 5340 2450 85 391 75-2 35,700 51,300 1.44 104

ho treatment 1640 - 73.1 32,600 27,100 083 61
Proper hand weeding 3800 2160 131 - 74.7 36,000 50,500 1.40 75
Atrazi ne 4050 2410 146 - 75-4 31,800 50,100 1.57 81

2,4-L ester 3520 1880 114 - 74-8 33,300 42,700 1.28 82

Local maize 2050 240 73.7 31,600 37,900 1»20 54
Hybrid maize 4450 2450 117 371 75.3 35,200 47,300 1.34 94
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Table 56 b„ economics of different weed control measures in maize

ill n try Treatment
Value of 
yield in
crease 
v/ha

Cost
•..*>/ha

Profit 
•a /ha

a hTo treatment -
b Froper hand weeding 216 68 148
c At raz ine, 2.2 kg 0 a«i 0/ha pre-em 241 8? 154
d 2,4-D ester, 0.9 kg a.i./ha, postern 188 15 173i-------

Table 56 c. Chemical weea control in maize. Heights of weeds, gm/m2 and % weed 
control

Broadleaved weeds Grasses Total
Treatment gm/m^ % control gm/m2 % oontrol gm/m2 % oontrol
No treatment 142 0 87 0 229 0

Proper hand 
weeding 0 100 2 98 2 99
Atrazine, 2.2 kg 
a.i./ha pre-em 0 100 11 87 11 95
2,4-D- ester, 
0 .9 kg a.i/ 
ha postern 40 72 167 0 . 207 10
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4*3.4 Chemical weed control in broad beans

Five chemicals were, applied pre-emergent and tested for weed control in
broad beans. All showed surprisingly poor results. Since the yield was
also poor, n^ profit was obtained from any of the treatments.
Spacing: 40 cm
Seed rate; 100 kg/ha
Date of seeding; July 13
Plot size; 27 m2
No- of replications; 4 
Tate of treatment; July 20
Date of harvest; Nov. 15

Table 572" Yield and test weights from a herbicide trial in broad beans.

Entry Treatment
kg of 
a. i. /ha

Yield
kg/ha

Yield increase
Weight cf
1000 seedsj 
gm

1 hi j
kg/ha % V.c-* O

a No treatment •75 610 77 * 2 488

b Metobromuron •75 550 -60 -9 77.8 460
c Atrazine •75 650 40 8 77.8 488

d CIPC 1.0 560 -50 -8 77.0 470
e Linuron .75 570 -40 -5 77.0 484
-£>1 Dinoseb 2.0 550 -60 -9 77.4 490



Table 57 b Chemical î eed control in broad beans* Weights of weeds.

Entry
(bee 
table
:57c)

Poly
gonum
nepa—
lense

C omme— 
lina 
lati- 
foli a

Corri-
giola
capen-
sis
ssp*
«if r i—* can a

Gui~ 
zotia 

i scabra

Weights of weeds gm*/m2
Vari
ous
broad-
leaved
weeds

Setaria 
pallide- 
fus ca

Lolium
temu—
lentum

Avena
stri—
£'osa

a 3;76 118 88
" " ” " 
115 273 908 : 165 453

b 135 47 47 9 298 657 ; 54 433
c 204 52 23 177 217 783 47 602

d 194 62 54 262 175 840 0 344
e 354 1 19 12 149 696 ; 52 280

f 80 50 27 129 138 414 72 645



, n and % weed control.

Broad
weeds

leaved
Grasses Toial

Ix !I>

gm/rn̂ fcControl

! 
oj ]

1
 

■ - — 
I Ĉontrol gm/m^ ^Control

970 0 1526 0 2496 0
536 45 1144 25 1680 33
673 30 1432 6 2105 16
747 23 1184 23 1931 23
535 45 1028 32 1563 37
432 55 1131 26

. - .......1
1563 37
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Due to a purposely "bad seedbed preparation, the trial area was badly infested 
with gramineous weeds, mainly Phalaris paradoxa* Since grasses constitute the 
most serious part of the î oed problem, this condition corresponds well to the 
general situation in the project area. Although the flax yield in the trial 
was low, due to the serious competition from weeds, the result is interesting, 
since it indicates a good potentiality for yield increase by use of grass 
herbicides such as dalapcn, All herbicides were applied post-emergent.

Variety: Local flax from Asella market
Spacings 20 cm.
Seed rate: 25 kg/ha
Late of seeding: July 17
Plot size: 30 m2
No. of replications: 4
Date of treatment: Aug. 13 Height cf flax 5 - 6  cm.
Date of harvest: Nov. 25o
Table 58 a Chemical weed control in flax. Yield, test weights and profitability.

4.3.5 Chemical weed control in flax

Treatment
Kg of 
a.i./ 
ha.

Yield Weight cf Value 
yield in
crease 
v/ha

Cost
i>/ha

Profit
ft/hakg/ha

Increase 
over check

1000
3eeds
gm

1 hi.
kgkg/ha %

No treatment 250 31.9 70.0

MCPA . ro 330 80 32 30.7 69*6 1 6 :- 1 6 :- 0

Linuron • 4 2o0 30 12 31.4 70.2 6:~ 1 6 :- - 1 0 : -

Dalapcn 
. .. ...

1.7 610 360 144 33.6 70,0

L
72 5- 20:- 52:-

Table 58 b Chemical weed control in flax. Weights of weeds, gm./m^ and % weed 
control

Treatment

Poly
gonum
nepa—
lense

Gui
zot ia
rŝ abra

Vari
ous
broad-
leaved

Broadleaved 
we^ds

Grasses 
(estimated) Total

.m/ m2
% cont
rol UT'/m2

fo cont
rol gm/m2

% con 
rol

No treatment 356 33 24 413 0 1040 0 1453 0
MCPA 104 13 3 120 71 1040 0 1160 20
Linuron 87 21 18 126 69 1080 0 1206 17
Dalapon 188 

-- -— -—
28

_  _

28 244 41 360 65 604 58
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4c3 •>6 Cxiemioal weed control in rape 0

Oil rape is a very interesting crop for the project area, not only because 
it in a high yielding crop but also from the weed control aspect* It has 
 ̂lush and rapid growth and competes successfully with both broadleaved and 
gramineous weeds„ Even better control will be achieved if TCA is applied 
before planting, which this trial was designed to establish. The major 
question is whether, or at what dosage, an economic yield increase will be 
obtained from the herbicide treatmento Unfortunatsly no answer to this 
question could be given by the trial since it was destroyed before harvest* 
Therefore only the weed scores can bo given here*

Variety: Local rape from the Swedish Mission, Asella
Spacing: 40 cm.
Seed rate: 6 kg/ha
Date of treatment: July 9
Date of seeding; July 15 
Plot size: 45 m2
No* of replications: 4



Table 59 Weed score from TCA treatments of rape, gm«/m.2 and °/c control,

Treatment

Avena 
stri— - 
gosa

------- i

Setaria
pallide-
fusca

Poly
gonum
nepâ -
lense

Weights of weeds* gm/m.^
Grasses

Broadleaved
weeds Total |

Comtne—
lina
lati—
folia

Oxalis 
obliquij- 
folia'

Vari
ous
gras
ses

Vari
ous
■broad—
leaved gm/m^

_ %cont~ 
rol * *

$cont—
rol gm/m^

%cont—
rol

Mo treatment 751 223 2202 27 19 76 7 1050 2255 j}305 0
10 kg TCA/ha 165 19 181 40 48 0 76 184 82 345 85 j 529 84
20 kg TCA/ha 79 9 342 22 18 0

r(
88

j
92 41S 81

.(
506

85
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4«4 Chemical control of Arena species in wheat and teff.

The two commercially available products for control of wild oats, Avadex B¥ 
and Carbyne, were tried at different sites on Kulumsa farm. The Avena species 
occurring on Kulumsa farm are mainly A. strigosa and, to a much lesser extent,
A. abyssinoa.

4-4«1 Wheat
The effects of the chemicals were good, the best treatment causing’ a weight 
decrease of the weeds in the range of 80 percent. The frequency of weeds, 
however, was so low that the yields from the different entries were not 
significantly affected by the treatments. No yield decreases due to harmful 
effects caused by the chemicals can be detected.

Variety: Supremo Kenya x Yaqui 48

Spacing: 20 cm.
Seed rate: 100 kg/ha
Date of seeding: July 13 
Plot size: 27 m2
No. of replications: 4

Dates of treatments: July 16 (Avadex), July 31 (Carbyne), Oct. 10 (hand weed
ing)

Date of harvest: IIov. 21

Table 60 Chemical control of Avena species in wheat

Treatment
Yield
kg/ha

Yield in
crease over 
check

Weed
control,
/oof
weights

Weight of
1000
seeds
gm

*
1 hi
kgkg/ha ! %

Che ck 1310 0 2 7.8 8 1 .4

HanC. weeding 1290 -2u -2 100 28.6 81.6
Avadex BTJ, 2 l/ha 1380 70 5 63 29.3 8 1 .4

M 3 l/ha 1210 100 -8 76 28.3 81.0
” " 4 l/ha 1360 50 4 81 27.9 81.6

" 3 l/ha■----— ---- — 1290 -20 -2 75 28.9 81.0

4*4-2 Teff
3y mistake the whole trial area was hand weed, and therefore no weed counts 
were madet The yield figures are interesting, however, since it seems likely 
that the higher doses of Avadex BTf have decreased the yield. From this in
formation can be concluded that Avadex BIT should not be used in teff until 
further knowledge on its harmful properties is available *
Since the price of' Avadex and Carbyne is about 315:- /lit., it is obvious 
that the treatments are not profitable either in wheat or teff at this 
level of weed infestation.
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Spacing: 20 cm0
Seed rates 30 kg/ha 
Date of seeding: Aug. 7
Plot size: 27 m2
No, of replications: 4
Dates of treatments: July 19 (Avadex), Aug. 29 (Carbyne), Oct. 20

(hand weeding)
Date of harvest: Dec. 25

Table 61 Chemical control of Avena species in teff.

Yield
Yield increase 
over check

Hectoliter
v/eight

Treatment lcg/ha kg/ha % kg
Check 1370 8 7.4
Hand weeding 1520 150 11 87.6
j Avadex BW 
2 l/ha 1550 180 13 8 7.4
Avadex BW 
3 l/ha 1250 -120 -9 87.8
Avadex BW 
4 l/ha 1180 -19 0 -1 4 87.6

Carbyne,
3 l/ha I- - ’I

1340 l 0 -2 8 7.8
L .

5. INSECT CONTROL
5.1 Observation plots v/ith different chemicals for control of cutworms 

on maize

The treatment was done when the attack was well under way, that is, too late 
from a practical point of view. However, although the attack was rather 
severe, a good control was obtained. The best treatment seemed to be diel— 
drin worked into the soil.

The maize was planted on May 10 and the treatments wore carried out on May 29* 
Data about the observation plots:

'fc surviving plants as percentage 
of surviving plants on check plot

No treatment 100

DDT, 10 kg. of %  dust/ha 111
Dieldrin, 20 kg. of 2% dust/ha 113

11 100 " ” ” !! worked into the soil 123

Malathion, 1.5 1® of 50/c II.L./ha 107
5.2 Control of stalk—borers on maize.
Cutworms and stalkborcrs caused severe yield losses on maize crops in the 
Kulumsa area in 1968. In two estimations, carried out partly on farmers' 
fields around Kulumsa, partly on Kulumsa farm, the number of plants attacked 
from each'pest'was" 12-15$ cf the total plant population. In the stalkborer 
trial the percentage was somewhat higher, and the insecticide treatment reduced 
the number of attacked plants per hectare by 7 2 This reduction caused a sub
stantial yield increase which pays well for the cost of the treatment. It 
might be profitable, however, to decrease the number of treatments from four 
to two or three. _____________________



Variety: Local maize from Asella market
Spacing: 80 x 25 cm.
Seed, rate: 17 kg/ha
Date of Planting: April 16
Plot size: 33„6 m2
llo. of replications: 4
Dates of treatment: June 11, 20, 27, July 4
Chemical: DD1’, 25';- H.L., 0.5 kg a.i./treatment
Date of harvest: Dcc. 24

Table 62 Control of stalk-bcrers on maize*

p*
: j

IIncrease
over check

j
I We ipht of

) Yield
1000 !
seeds 1 hi 4 !' plants/

haj Treatment W h a • lr C /hs j j ; gm kg

No treatment 2390
j
■

i 1
!
j 275

jj
77 o0

<
30,600

DDT dust
. ..................

3160 | 770 32
1

: 25s 11
76.0  j 26,900 !

j
. . .  . 1



No of Yi old
I *" . _ Value 
_&t in clo uli of

Cobs/
ha

Cobs/
plant

rQO 
\ 

- plants, j yiald 
% iricroase Cost

Net
profit

'
33,800 1 .2 7 62

T  ~ : i
16.9 j - , _ |

46,600 1 .7 3 68
:

4*7 i 77:-
' 146:- 31:-

I
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6. DISEASE CONTROL

6.1 Seed-dressing
6*1*1 Seed-dressing of Whsat

Two seed-dressing trials were carried out to establish whether seed—borne 
diseases on wheat are of any significance in the Kulumsa area. Bunt or 
stinking smut (Tilletia foetida) is a bad problem at altitudes above 2,40Cm= 
in Chilaloo
It is not known if there are other important seed-borne diseases, and there
fore, one trial was laid out with four different wheat varieties7 underessed 
and dressed with mercury# Ken tana Frontana x Mayo 48 proved a very good 
yielder outyielding the poorest variety, Kenya 1, by 86%o The seed-dressing 
caused a yield increase of 32% irrespective of variety« This is remarkably 
high, and it is not known what disease caused the difference.

The purple wheat ("Tikur" ) seed was badly infested by bunt, but the attack 
on the crop was not very severe * It was bad enough to lower the quality, 
however, but this has not been taken into consideration in the return
calculations.
Spacing: 20 cm„
Seed rate: 100 kg/ha
Date of seeding: July 19
Dressing: Mercury (200 gm. of Agrosan GN/lOO kg. of seed)
Plot size: 18 m̂
No, of replications: 4

Date of harvest: Decc 2
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Table 63 Control of seed-borne diseases on wheat0

Weight of No of

Value
cf
yield

Cost
for

Yield
Yield in
crease

1000
seeds 1 hi«

smut
ears/

in
crease

dress
ing ProfitVariety' Treatment kg/ha % _ gm kg ha r/ha A/h a c/ha

He 217a 1 undressed 1100 28o0 83.0 0
r ■■■ t rn

dressed 1320 220 20 29*4 80.8 0 44:~ 3:- 41
K.F.xMayo 48 undressed 1900 24«4 78.0 0 - _ —

dressed 2630 730 38 26.2 8106 0 146:- 3:- 143:-
:JTikur sinde” undressed 1140 25o9 7108 28,000 - - -

dressed 1530 390 34 25 06 73.6 0 78:- 3:- 75:-
’’Bavmde" undressed 1080 22 01 68„2 0 - - —

dressed 1390 310 29 23,2 74o2 0 62;- 3:- 59:-
.ill varieties undressed 1310 2 5d 75-3 - - -

dressed 1720 410 32 26o1 77*6 82:- 3:- 79:-
Kenya 1 1210 28,7 81 *9
I-.F.xMayo 48 

Tikur sinde” 
,!Bawnde"

undressed
and

dressed
2260
1330
1240

1050

120
30

86
10
2

25«3
25o8

22o7

79*8
72o7
7 1 .2
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Seed-dressing of barley was tested in order to estimate the yield losses from 
attacks of seed-borne diseases and barley fly. As far as diseases are concerned, 
only a very slight attack from loose smut was observed on the Arusso variety.
The local varieties responded to seed-dressing with a yield decrease, whereas 
some improvement of yields was achieved in the introduced varieties, which 
padji for the treatment. There is an interesting difference in resistance to 
barley fly attack, since the introduced varieties seem to be more susceptible 
than the local ones. The attack from barley fly was somewhat mitigated by aldrin 
dressing.
Spacing; 20 cm.
Seed rate; 100 kg/ha 
Date of seeding; July 19
Dressings; Mercury (200 gm. of Agrosan ON/IOO kg of seed)

Mercury + aldrin (100 gm. of Aldrex u/100 kg of seed)
Plot size; 18 m̂
No. of replications; 4
Dates of harvest; Oct. 28 (Mari), Nov. 6 (Arusso),

Nov. 25 ("Tikur gobs,5' Beka).
Table 64 Seed-dressing of barley.

6% 1.2 &eed-dressing of barley

Variety
Arusso

Mari

’Yield 
Treatment kg/ha
undressed j2800 
Hg 12440
Hg + aldrin12300

1480 
1580 
1490

undressed
Hg
Hg + aldrin

"Tikur gebs”fundressed 
Hg.

Bekc

Arusso
Mari
"Tikur gebsn 
Beka
All Varie
ties

Hg + aldrin
;undressed 
jHg
:Hg + aldrin

undressed
and

dressed
(undressed
|Hg
(Hg + aldrin

990
800
610

1770
1900
1890
2510
1520
800

1850

1760
1680
1570

Yield in
crease 
kg/hc

-360
-500

+ 100
+ 10

• 190

130
120

-990
710

-660

-80
-190

-13
-18

-19
•38

-39
-68
-26

• 5 
-11

fteight of
1000 
seeds 
gm _
40.9
40.4 
41.2

32.9 
32.0
33.3
34.5
32.7
30.3
33.9
33.0
33.1
40.8 
32.7
32.5
33.3
35.6
34.5
34.5

1 hi
kg
65.0 
61.8
65.4
69.8
69.2
70.2

60.4
59.2
59.0
69.2
69.2 
69*4
64 «1
69.7
69*5
69.3
66.1 
64o9 
66 .0

% Barley
fly 
attack
1.19 
,.6j

.21

3.64
4.17
1.23
2.45
2.92
1.31
5.2-
8.33
5.63

068
3.01
2.23 
6.41
3.14 
4.01 
2 „ 10
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6,1.3 Seedl-dressing -of maize

Uhereas the local Asella maize yielded about the same when treated -as untreated, 
in Jirnma maize oliere was a considerable yield decrease from seed—dressing with 
mercury0 ̂ Obviously the toxic effect from the chemical had a greater impact 
on the yield than the fungicidal action. The number of cobs ■oer plant was 
signficantly higher on the -untreated plots.
Spacing: 80 x 25 cm.
Seed rate: 24 kg/ha (hybrid), 18 kg/ha (Jirnma), 14 kg/ha (local)
Date of planting: April V.
Plot size: 11.2 m2 
No. of replications: 3
Dates of harvest: Nov. 13 (local), Dec. 11 (hybrid + Jimma)

Table165 Control 0? seed-borne diseases of maize.

1

-- - .. _
Weight of

Yield, Yield in 1000T I No of Yield/Variety,
kg/ha .

crease seeds 1 hi. Plaints/ Cobs/ Oobs/
plant

cob,
treatment fe/ha f % gm kg ha ha

Hybrid H 613B 
dressed with thi- 
ram + lindane 8530

j

I '

|
f 474 ! 76 .8 45,100 57,700 1 .1 8 148

Jimma maize, un
treated 5720 I

I 370 j 75.0 37,800 52,400 1.39 109 >
Jimma maize,
;dressed with Eg 4I9O

!
-1530 | 27 357 74.2 35,400 38.700 1.09 108

Local maize, un
treated 5010

I
271 7 5 .8 34,500 69,600 2.02 72

Local maize,
' dressed with rig 5190 80 j 2 273 75-6i 39-300 71,400 1.82 73
Jimma + local Ii

1
i

maize:
Untreated 5370

!I
I 321 1 75.4 3$,200 61,000 1.69 88

; Seed-dressed 4690 -680 L13 315 j 74.9 37,400 55,100 1.47 85
Jimma maize 
Local maize

4960
5100

i
140 3-

! 364 
272

' 74.6 
j 75.7

36,600
36,900

L  _

45.500
70.500

1-----

1.24
1.91

109
72
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It is commonly stated in the area that chickpeas should be planted late to get 
an acceptable yield. It was suspected that the substantial yield decreases 
reported from early planting might be due to heavy attacks from some disease.
The trial was designed to find out whether the yield from a moderately early
planting could be raised by seed—dressing. The variety used has small white 
seeds and turned out to be very susceptible to seed rot. As indicated by the 
plant count, seed-dressing raised the population considerably, and also the 
yields are very much in favor cf seed-dressing.

Although seed dressing raises the yield and is profitable, oven in the best 
entry the number of plants su_-viving two months after seeding represent only 
a little more than 5O/o of the seed rate per hectare. Since there are better
yielding varieties, which are more or less resistant to root rot, these varieties
should have preference, although they might not be popular due to their dark 
seed colour.

Variety? DZ 10-4 
Spacing; 20 cm.
Sded rate; 50 kg/ha 
Date of seeding: Aug. 8
Dressings; Aldrin, 40$, 100 gm/100 kg. of seed

Brassicol ?(j .-juintozen) 100 gm/l0*0..kg ci scea+Alarin, 40$
100 gm/100 kg of seed
Aldrex T (25yo thirarn + 25^ aldrin) 400 gm/100 kg of seed 
Aldrex M (2% Eg + 40% aldrin) 100 gm/100 kg of seed 

Plot size: 26.4 m2 
Ko. of replications; 4 
Date of harvest: Jan, 1,1969

Table 66 Control of seed-borne diseases on chickpeas

6*1.4 Seed-dressing of ohj.ckpe.as

Treatment
Yield
kg/ha

Yield in
cr ;ase

Weight of 
1000 |
seeds ! 1 hi.

No of
plants/
ha
Oot, ^

Value
of
yield
in
crease
$/ha

Cost
for
dress
ing

t/ha
Pro-
fit

S/hakg/ha 1° m kg

No seed-dressing 430 89.8 77.0 177,000 , , r .

Aldrin 530 100 23 89.5 76,4 209,000 17:- 2:- 15:-
Brassicol + Aldrin 520 90 22 CO

 
r 

^ u 76 ,0 317,000 15:- 2:- 13:-
Aldrex T 560 130 31 82 06 76 ,0 355,000 22:— 3s- 19s-
Aldrex M 610 180

—

44 84.4 76 ,8 311,000 31:- 2 :- 29:-
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C. FCRaGE crops

In Chilalo awraja, the grasslands are grazed intensively. Overgrazing is 
common, i.o fodder is specially grown, therefore, it is inevitable that 
there is no forage rotation. Because cf this the vegetation cover is 
s everely damaged„

In order to improve the existing condition, different fcrage crops from 
various parts of the world have been seeded at the Kulumsa farm. An intro
ductory experiment with collected seeds of indigenous grass and leguminous 
species has been carried out at the lulumsa farm in order to study their 
value for grazing and cutting,,

9

Experiments for studying jrazing and production of complementary fodder on 
natural grassland have been laid out at the Livestock farm to find out the 
possibilities of increasing the total fodder production and improving the 
quality cf the fodder* In these trials, the botanical ccmpositon is analysed 
to see if there are any changes in regard to different managements.

The results of the 1967 fertilizer trial on the Demonstration f rm showed 
that natural grassland gave high response to phosphate and nitrogen application* 
This has been confirmed by the results of this year’s trials.

7 . OBSERVATION OF FODDER CROPS -
7cl Observation cf different introduced fcrage crops at the Kulumsa* -farm

Lome cf the fodder crops that were planted in 1,66 and li-o'J were 1 ept and 
harvested during 1968. New cbserv tion plots were established to give some 
additional information about suitable fodder crops for the ; ulu»asa area. 
Approximately 40 different fodder croivs were observed. The most r>romisin0 
ones were harvested, generally no iortilizer L s been applied.

7.1.1 Observation plcts planted in 1966

From the observation plots planted in I96G, it is worth mentioning that the 
legumes alfalfa (■ odica ;o . .t iva) nd esparsett (Onabrychis sativa) have 
been doing rjuite well. Led clover (Tr i 1 c 1 ium i -rvens e ), hich "as mentioned 
in last yer’s report as promisin. and even this year yielded very well 
(declined after) having been harvested and most of the pi nts died during 
the dry so -.son. Birds foot trefoil (he tus cc rn i culat'as) ..as growing '..'ell but 
has net been harvested.
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Table 6 7» Results of observations of various legumes planted in 196 

Planting date: July 2 8, 1968

Spacing: 30 cm.
Seeding rate: Clover 25 kg. per hectare. The other fodder crops x̂ ere sown

by hand.
fertilizer: 

Plot size:

No fertilizer

4 .8 m̂

Crop/Variety Stages Height Harvesting Yield,kg/ha
cm date

Green
matter Dry matter

Onabr.ychis sativa
Esparsett After flowering 

seed formed
70 22/10/1968 28330 8360

Lupinella No.13.66"
1

After flowering
Seed formed j 751 22/10/1968 22290 7290

Trifolium pratense

Red clover 
Markense Flowering 55

18/ 9/1968 
22/10/1968

30920
x8l30

84IO
4900

Total 49050■ 13310
Red clover 
!Qudensgard

Flowering 60 22/l0/l968 13540 5000

‘Medica^o sativa.
Alfalfa 
Hairy peruvian

1

Beg, floweri 
Budding

ng
50'

6/ 9/1968 
22/10/1968 
26/ 3/1969 

Total

14730
14420
16670
45820"

4010
3890
4430
12330

Alfalfa 
Cape province Beg, flowering 

Budding j 35

6/ 9/1968 
22/10/1968 
26/ .3/1969

Total

11100
7710

11460
30270

3120
2070
3210
840CT

Alfalfa
Africana
1
i

Beg, flowering 
Budding 4-0

1

6/ 9/1968 
22/10/1968. 
=26/ 3/1969i Total

8080
896O
10630
27670

2500
2700
2340

"7540
As the plots are very small there are very big border effect: 
give only an approximate idea about the production capacity»

and the figures

L
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7.1.2 Observation plots planted in 1967*

From the observation plots planted in 1967» alfalfa and silverle&f 
desmodium (Desmodium uncinatum) seem to be the most promising perennial 
legumes. Kenya white clover has been found to be the best one among the 
tested white clovers, but still it gave no substantial yield this year#

Among the tested grass species., nandi setaria (Setaria sphacelata)and 
rhodes grass (Chloris ftayana) seem to be very productive. These gztasses 
as well as sudan grass (Sorghum sudarose) and columbus grass (Scrghum almum) 
are drought resistant and stood green almost throughout the whole dry season.

Crop such as white clover (Trifolium repense and Trifolium seir.ipolisum), 
tall fescue (Festuca arundin~ac~eaT,~~~cooks foot (Dactylis glcmerata) 
perennial ryegrass (Î Tium_perenne), westerwolths ryegrass (Lolium multi— 
florum VcV. westerwoldicum) and Italian ryegrass (Lo 1 ium muIt iflorumj were 
growing but did not give any substantial yield.

Table 68 shows the results of some alfalfa varieties.



Table 68. Observation of some alfalfa varieties

Planting date:
Spacing:
Seeding rate:
Fertilizer application:

Date of fertilizer 
application:

July 21, 1967 
20 cm.
25 kg’ per hectare
Half of each plot was fertilized with 300 kg
superphosphate (00% P0 0,.) per hectare.2 0

April, 1968

Plot size: From 19 m‘? 2 " to 45 m
Replications: 2

Harvest date
'

Yield, kg dry matter per hectare

" Italian1' 
from Casa 
Agricola

"Alfa” 
from Weibullsholm "Isreal" from 

Simlaw’s

Unfertilized
Sept. 6 .I968 3,310 1,400 2,050

Oct.2 2,1968 4,290 2,000 2 ,70 0
! March 26,1968 2,100 800 2,000

Total yield 9,700 4,200 6 ,75 0

Fertilized
Sept. 6,1968 3,580 2,030 3 ,4 1 0
Oct. 22,1968 4,240 2,250 3,280

. March 26,1969 2,770 1,250 3,640

Total yield 10,590 5,530 10,330
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7«1*3* Observation plots planted 1968*

In the observation plots planted in 1968, very satisfactory results have 
been obtained from fodderbeets (Beta vulgaris )* The beets stood green 
throughout the dry season (October - February) and if the farmers cultivate 
ohis crop they can Mstore1' the toots in the ground and harvest according 
to their needs. The fodderbeets increased in yield from November 12 to 
February 3 by more than 100%.
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Table 69# Results of observation plots of fodder beets ar.d mangolds at 
Kulumsa farm.

Planting date:
Spacing:
Fertilizers:

Plot size:

July 1 8, 1968 
60 cm.
Parts of the plots where fertilized with 100 kg triple super
phosphate (46 % Pp 0 ) and 20 kg bcrax per hectare "(July 1 8,1968) 
and 200 kg urea per nectare (October 22, 1968)0

2 2 43*2 m of which 2808 m were fertilizedo

Crop/variety Harvesting date Yield of green matter, 
kg/ha

fim of j- 
roots

Leaves Roots

Fodder beet* Red 
Otofte

1

Unfertilized November 12 4,90" 3,540
_ M _ February 3 6-870 13,160

Fertilized November 12 19,900 22,970 18
_ M February 3 15,350 58,330 18

Mangold, lon£ Red 
Mammoth

Unfertilized November 12 4,900 2,500
_  M _ February 3 15:830 3 2,920

Fertilized November 12 18,000 19,530 15
__ !t _ February 3 12,940 45,070 19

Among other forages tested marrow stemmed kale (Brassica oleracea), rape 
(Brassica napus var. oleifera) for fodder, oats (Avena sativaT eulivated 
alone or in combination with-vetches (Vicia sativa) or lupins (Lupinns sp«) 
yielded well. Nandi setaris, rhodes grass and coloured guinea (Panicum 
coloratum) seem very promising although they did not give any substantial 
yield.
The annual legume subteranean clover (Trifo1ium subte r r anenn) was grown, but 
gave no yield. Another legume cow peas gna sp.) failed*
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Table 70» Results of observation plots of forage crops at the Kulumsa farm, 1968 

July 31, 1968
Marrow stemmed kale 60 cm. Other crops 20 cm.
Legumes 25 - 30 kg/ha. Oats, vetches 150 kg/ha.

Planting dates 
Spacing: 
Seeding rates 
Fertilizations Parts of the plots with marrow stemmed kale and rape where 

fertilized with 100 kg triple superphosphate (46$ P? 0,_) and 
20 kg borax per hectare (July 18,1̂ 68) and 200 kg. ureâ  (46$ N) 
per hectare (October 22, 1968).

Pl*t sizes Marrow stemmed kale, rape and oats 43*2 m <> Other crops 28.8 m£

; Cr*p/variety
1

Stages Harvesting Yield, kg/ha Remarks
date

Green matter Dry matter

Marrow stemmed kale
Unfertilized 20 cm. Nov. 12 2,640

000*vJ-

Fertilized 
Rape, grand essex

60 cm. Nov. 12 22,740 3,890
r

Attacked by 
cabbage moth

Unfertilized 10 cm. Nov. 12 12,630 1,960 \
Fertilized 30 cm. Nov. 12 29,720 3,8 4 0 J

Oats
Alamt Heading Oct. 3^ 13,910 3,59 0

wii_ End of heading Nov. 12 16,410 4,480

Suregrain Heading Oct. 30 15,64̂ 4 ,0 70

End of 
heading Nov. 12

•
16,280 4 ,7 1 0

*

Lampton Beg. of 
heading Oct. 30 20,380 5,6 50

End of *heading Nov. 12 19,420 6 ,39 0
Sorghum

Sudan grass Just bef.
1I heading Oct. 30 6,02ft 1,260

_ r? _ Regrowth ! Dec. 10 4,500 1,080
I

j
Total 10,520 i 2,34 0
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Sudan gTass Beg. of heading Nov. 12 6 ,b50 1,660
M __ Flowering Dec. 10 8,210 2 ,70 0

Columbus grass Beg. of heading Oct. 30 6,570 1,450
— it _ Beg. of heading Nov. 12 6,850 1,624
__ n __ Flowering Dec. 10 10,520 3 ,12 0

l/ 3  vetches 2 /3  
Lampton Oct. 30 19,620 5,470
_ M __ Nov. 12 17,820 5,770

l/3 Lupin 2/3 
Lampton Oct. 30 19,290 4,260
Vetches Beg. maturity Oct. 30 10,610 2,820
Lnpin Beg. maturity Oct. 30 18,270 3,090
jCow peas 

[_
Growing but no , yield very short.

Tabor clover (single cut) was grown for seed production. The seed was planted 
July 24. Spacing 20 cm and seeding rate 25 kg per hectare. Part of the plot 
was fertilized with 100 kg triple superphosphate and 20 kg borax per hectare, 
applied in July 24. Suprisingly the fertilized and unfertilized parts gave 
the same yield, 580 kg per hectare.
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7*2 Observation of indigenous grasses and legumes*

7.2*1 Observation of teff as fodder cropo

Some teff (Sragrostis tef) varieties were compared as fodder crop on small
plots, According to table 71, big differences were detected in the capacity
of the different varieties to produce fodder.

Table 71« Results of observation plots of teff as a fodder crop at the Kulumsa 
farm, 1968*

Planting date: August 8, 1968

Spacing: 20 cm.
Fertilizer: 0

2Plot size: 6 m
Harvesting date: Oct. 30; 1968

Stages: Be??- beg. of maturity

Variety TieId, kg/ha Dry matter relative 
numbers

Green matter Dry matter

A~5}, 5,060 1 ,78 0 100
a~39 7,170 2,390 134
a-53 3,960 1,420 80A--44 8,350 3,16 0 177
BZ-01-354 J12,180 v4,570 256
DZ-Ol-2 38 8.4OO 2,980 167DZ-01-239 7,1 2 0 2,610 146
DZ-01-186 8.400 2,630 147DZ—01-200 1 1 1 ‘ 870 "'4,070 228
DZ-01-248 7:870 2.630 147DZ-OI-I97 97710 3̂ 450 193D.Z-OI-I46 8,220 2,520 141
DZ-01-196 9,280 3,140 176
DZ—01—362 J11,34 0 v4,300 241DZ-01--257 8,530 2,900 163Zawge 8,700 2,820 153A-128 vl3,010 4,180 243
A-170 '13,280 *5,140 288
A-7 1 v13,230 4,630 260
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7 *2.2 Observations of different indigenous grass and leguminous species*
Seeds were collected during the last part of 1967 and planted in 1968 at the 
Kulumsa farm# The laboratory tests showed that some of'the seeds had low 
germination capacity* Snowdenia polystachya (annual) which yielded quite well#, 
emerged one and a half weeks after planting , July 11, 1968. Weeds were a 
serious problem Phalaris paradoxa and Setaria acromelana were the predominating 
ones*

Table 72. Results of the germination test of indigenous grass and leguminous 
species.

No. Species Germinated
%

Hard
*

Fresh
ungerminatea
%

Nunviable beed fo

3 Andropogon abyssinicus 18 31 51
4 Andropogon chrysostachys 78 15 94

10 Hyparrhenia hirta 3 15 82
6 Hyparrhenia sp. 39 12 49
7 Hyparrhenia sp. 8 32 60
8 Hyparrhenia sp. 6 94

12 Hyparrhenia sp. 22 32 46
11 Themeda triandra 43 44
9 Trifolium sp. 0rH 90

5 Snowdenia polystachya 4 35 61

Some remarks concerning the indigenous grasses and legumes are presented in 
Table 73.
Pennisetum clandestium, Cynodon dactylon and one of the Kyparrhenia 
Sp. (No. 12) seems to be the most promising species*



Table 7̂ * Observation of some incli. enous rasscs and leguminous spccies -it Kulumn; in 1068-

Noc Species Planting date Germination Seed production R L’ M A R K S

1. Andropov-on
abycsinicus

July 25 Planted
vegetatively

Matured Nov* 2 
Good

Very little yield* After the seed was 
harvested the plants wilted* Seems annualo

2. Pennisetum
clandestinum

July 25 Plantedvegetatively No seed The plants spread by stolons rather rapidly 
and at the end of January 1969 about 50Jo of 
the area was covered. During the small rains 
the plants spread and in the end of March they 
covered almost the whole plot* No substantial 
yield. Much fungys on tho.leaves on the 
fertilized plot.

3# Andropogon 
abyssinicus

July 11 Good L'cvtured Deo5IQ 
Good

Very little yield® After the seed was 
harvested the plant wiltedc Seoms annual.

4. Andropogon July 11 No seed 
germinated

5. Snowdenia
poiystaohya

July 11 Very good Rather good growth. Harvested Sept. 9*4300 kg 
dry matter per hectare. On the fertilized plot 
good growth March 311 1969* On the unfertilized 
plot most of the plants were dead March 31®

6 • Hyparrhenia sp. July 11 Rather good Matured end of 
March 1969 Good No substantial yield. Flowering Jan. 22, 1969*

7. Hyparrhenia sp, July 11 Bad Matured beg, of 
Jan* 1969 V*good

Very little yield. After the seed was harvested 
the plants wilted. Seems annual*

8* Hyparrhenia sp. July 11 Very bad Only a few plants. Flowering Feb, 1969*

9. Trifolium sp* July 11
.

No. seed germ



Table 7 3, conti-uucfl

/
• t

----
No Species Planting date Germination Seed production REMARKS

10 Hyparrhenia
hirta

July 11 
first sprout
ing Jan. 1969

Very bad Only a few plants. No substantial yieldo 
Flowering Feb. - March 1969*

11 Themeda
triandra

July 11 Few seed 
germinated

Only a few plants a No substantial yieldc 
Flowering April 1969*

12 Hyparrhenia
sp.

July 11 Good Matured end of 
Jan. 1969

No substantial yield. On the fertilized 
plot good growth by March 31, 1969* The 
best Hyparrhenia#

13. Cynodon
sp.

July 25 Planting veg.
• The plants spread by long stolons(up to 3m) 

At the end of Jan. 1969, about.j. 30% of the 
area was covered by March 31° 50-60%. 
Much better growth on the fertilized ploto

ei—1 Cynodon
dactylon

July 25 Planted veg. Matured end of 
Jan. few racemes The plants spread by long stolons (up to 2m)* 

At the end of Jan. about 40% of "the area was 
covered. Much better growth on the fertilized 
plot*

15. Pennisetum
glabrum

July 25 Planted veg. Matured end of 
Jan. 1969 few 
racemes No substantial yield. Short stolons*
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8.1 Fertilizer trials.

8.1.1 Rate of phosphate and nitrogen application on natural grassland

On the demonstration and the livestock farms at Asella, two fertilizer 
trials with phosphorous and nitrogen were carried out on natural grass
land. Very good response was given to these nutrients. It seems that 
the application of fertilizers to natural grassland is important for 
future production of fodder.

Table 74 and 75 shoitf the effect of phosphate and nitrogen on yield of 
drymatter. The tables give also an idea about the costs of fodder 
production by fertilizer applications. According to these trials a 
fertilizer application of 40 kg F_ 0̂  and 120 kg N per hectare seems 
resonable. Production cost for the yield increase for the above mentioned 
fertilizers would be about 3 cents per kg dry matter.

Table 74* The effect of phosphate and nitrogen on yield of hay from natural 
grassland.

Location: Asella, Demonstration farm
Started: 1967
Date of fertilizer Superphosphate (20% P~ 0 ) April 9, 1968
application: Urea (46%N) May 8,1960

Harvesting date: October 15, 1968

Plot size, gross: 48

net: 4-8 m
Replications: 4

m
2

Amount of Yield,kg. per ha.

P2°5 N Green Dry D.M Relative Fertilizer Fertilizer
kg/ha

*

kg/ha matter matter Increase 
over con
trol

numbers cost
Eth. Up/ha

cost per 
kg. yield 
increase 
in i

0 0 5,460 1,900 — 100 — -
40 0 8,470 2,740 -+0,840 144 40 4,8
40 80 16,850 5»940 +4,020 312 106 2,6
40 120 20,020 7,270- +5,370 383 139 2,6
80 0 9,360 3 ,2 10 +1 ,3 1 0 169 80 6 ,1
80 80 17,830 6 ,5 10 +4,610 343 146 3,2
80 120 20,680* 7,340- +5,440 386 179 3,3



Table 75* The effect of phosphate and nitrogen on the yield of dry matter - natural grassland.

Location:
Started:

Aeelia, Livestock farm 
1968

Date of fertilizer Superphosphate (20% P. 0 ) April 1 0. 1968
application;
Harves ting date s:

Plot size? 

Replications:

Urea (46% N) April 10, 1968

Parts of the plots were harvested on May 16, June 13, June 31 and August 15° The same parts were 
finally harvested Octo 1 7th*

2 2 24 m o Each part harvested was about 6 m 0

Total yield in lcg/ha dry matter at 
different elates of the first harvest

Relative
numbers

Fertilizer 
cost Etho 4*/ha

Fertilizer c.Qst per 
kg yield increase in

Amount
p2 o5

kg/ha
N

Cut 
May 16

Cut 
June' 12

Cut June 3.1
Cut Aug.15

Average Increase over con
trol

0 0 2,730 2,560 1,800 3 ,1 2 0 2,550 — 100 — —
80 0 3,690 2 ,8 30 2,570 4,050 3,290 740 129 80 10 ,8
80 40 5,130 4,300 3,530 6 ,9 10 4,970 2,420 195 133 4,7
80 80 5,860 5,570 5,270 9,430 6,530 3,980 256 146 6,3
80 120 8,260 7,510 6,260 12,100 8,530 5,980 335 179 3,0

160 0 3,900 2,920 2,630 3,940 3,350 800 131 160 20,0
160 40 4 ,2 10 4,350 H,000 8 ,1 70 5 ,1 8 0 2,630 203 193 7,3
160 80 6,020 5,710 5,880 10,570 7 ,0 5 0 4,500 276 226 5,0
160 120 8,360 7 ,1 2 0 ... 7,340 13,440 9,070 6,520.. 356 259 4,0
Price of the fertilizers: 
Superphosphate, 20% P̂  0̂  
Urea, 46% N

Sth. *>20.0 per 100 kg. 
3th. ^38*0 per 100 kg.

100



«

».!.? The effect of different nitrogen fertilizers on natural grass^nd.

Four different nitrogen fertilizers were compared in one trial at the Livestock farm. According to table 76 
no difference could be found between nitrochalk, ammonium sulphate nitrate and nitrophose. On the other hand 
urea showed less response than the other nitrogen fertilizers*

Tabic 76 . The effect of different nitrogen fertilizers on naturl grassland
Location:
Started:
Amount of fertilizer 
applied:

Date of fertilizer 
application:
Harvesting dates:

Plot size: 
Replications:

Asella, Livestock farm,
1968

40 kg N as nitrochalk (21 %N), urea, (46%N)r ammonium sulphate nitrate (26$N) and nitrophose(NP 20:20) 
per hectare. All plots were treated with 200 kgo superphosphate (20% P̂  0 ) per hectare
except those fertilized with nitrophose.

April 10, 1968

Parts of the plots were harvested on June 1 4, August 15 and October 16. The parts which were
harvested on June l-!1] were again harvested on October 16* The regrowth on the plots harvested
Augo 15 was too little to be cut.

2 2 24 m . Each part harvested varied from 5 't0 12 m

r1 ^
Nitrogen
fertilizer

Amount,
--  - — ■■«
kg/ha Yield (dry matter, kg/ha)

P2 °5 N
, ... .... j

Two harvests 
14/6 & 16/10

One harvest 
1 5 /8

One harvest 
1 6 /10

Average Relative
numbers

Nitrochalk 40 40 4,430 3,530 4,970 4,310 100
Urea 40 40 • j 4,290 2,950 4,050 3,760 87
Ammonium sulphate 40 40 4,820 3,670 4,110 4,200 97
nitrate
Nitrophose 40 40 5,020 3,000 3,960 3,990 j 93

101
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8.1.3 Date of fertilizer application on natural grassland.
Five different dates of application of nitrogen and phosphate fertilizers were 
compared in one trial on the Livestaok farm. As can be seen m  xaule 77• 
the yields were about the same for the first four dates of applications.
July 1st seems too late.

Table 77* Date of fertilizer application on natural grassland

Location:
Started:
Amount fertilizer 
applied:

Asella, Livestock farm. 
1968

Superphosphate (20% 0̂ ) 200 kg per hectare,
Nitrochalk (21% N ) 381 kg per hectare,

Harvesting da.te: October 18, 1968
2Plot size, gross: 4-8 m 0

net: 19?2 m̂

Replications: 4

Date of 
fertilization

Amount of Yield, kg per ha.
P 02 5

kg / ha
N

kg /ha
Dry
matter

DM 
Increase 
over con
trol

Relative
numbers

No fertilization 0 0 4,130 — 100
April 10 40 80 8.830'- 4,700 214

May 1 40 80 8,460 4,330 205

May 23 40 80 8,880 — 4,750 215
June 12 40 80 8,460 4,330 205
July 1 j 40 0

0

0 6,800 2,670 I65

The first fertilized plots had a much better growth in the beginning of 
the rainy season than the later fertilized ones and the yield might have 
increased if it had been possible to harvest them twice,in the beginning 
of June and in October,
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9«1 Experiments for studying grazing End production of complementary fodder 
on natural grassland.

Various trials related to these problems were carried out at the Livestock 
farm. The objective was to improve the yield and quality of natural 
grassland by applying fertilizers and also to sec the possibilities of 
using grassland for production of hay or silage in order to solve some 
of the fodder shortage during the dry season. Another objective was 
to study the grazing intensity and the effect of grazing during the dry 
season on the production during the rainy season. It is important to 
see whether or not the flora will change through these different management 
practices,but it will take a number of years to get sound results. At 
this stage it is only possible to present the effect of the fertilizers*
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Table 7 8. Production and development of the vegetation in grassland used 
in various ways at different fertility levels.

Location:
Started:
Amount and date
fertilizer
applied:

Harvesting date: 
Plot size:

gross: 
net:

Replications:

Asella, Livestock farm 
1968

200 kg. nitrophose (NP 20:20) per hectare applied April
1 2, 1968 and 100 kg ammonium sulphate nitrate (2$$N) per 
hectare applied Aug. 27, 1968.
June 18-22 and October 22-24? 1968.

48 nu 
30 m
6

Numbers of trials: 4

Yield, kg dry matter per hectare
Unfertilized Fertilized

Trial
numb.

1st
harvest

2nd
harvest Total

1st.
harvest

2nd
harvest Total

Relative 
numbers .» 
Unfertilized 
100

4*1*la 1,260 1 ,10 0 2,360 2 ,070 1,8 70 3,940 167
4.1.1b 840 550 1,390 1,370 870 2,240 164
4.1 .1c 960 380 1,340 1,860 1,060 2,920 218
4.1.Id 1 ,12 0 690 1 ,8 10 2,6 70 1,440 4,110 227
Average 1,040 680 1,72 0 1,990

;
3,310 3,300 193

According to the plan the plosts should have be^n harvested in various ways. Some of them should for e.g. have b*. en cut up to four times instead of two. Unfortunately it was not possible to do so the first year.
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Table 79 Production and development of the vegetation in grassland used 
for grazing and cutting in. various combinations at different 
fertility levels.

Location :
Started I
Amount and date 
fertilizer 
applied :

Harvesting date: 
Plot size s 
Replications:

Asella5 Livestock farm
1̂ 68

200 kg nitrophose (NP 20;20) per hectare applied May 1st, 
1968 and 100 kg ammonium sulphate nitrate (2&Ja IT) per 
hectare applied August 27 , 1968.
October 2 4? 1968
48 m^
2

Treatment
Yield, kg dry matter per ha Relative

numbers
Unfertilized

100

Unfertilized Fertilized

No grazing 3 ,2 2 0 6 ,550 203
Grazed until July 1 2,320 4 ,000 172
Grazed until July 25 2,510 4,730 188
Grazed until Aug. 20 2,400 5 5 240 218

Table 82. The effect of grazing of permanent pasture during the dry 
season on its production during the rainy seasoru

Location: 
Starteo: 
Fertilization: 
Harvesting date:

Plot size j 
Replications ;

Asella, Livestock farm 
1968
No fertilizer applied
June 24 and October 29> 1968. After the 2nd harvest 
half of plots were opened for grazing.
48 m^

Treatment
Yield, kg dry matter per hectare
1st harvest 2nd harvest Total

Fenced in throughout the year 450 800 1 ,2 5 0

Opened
season

for grazing during the diy 
ana the small rains 420 620 1,040

As the trial was carried out just before the I968 rainy season, there 
should be no difference between the fenced plots and the ones opened for 
grazing. The higher yield from the fenced plots must, therefore, be due 
to uneven distribution of the vegetation.



IMPLEMENTS RESEARCH SECTION

A report on the findings of this section is to be issued 
in July 1969* This report will contain the results from 
trials and studies on;

1« Soil preparation 
2„ Storage

3. Treshing 

4* Transportation



LIST OF CADU PUBLICATIONS

A. Project Preparation Period

1. Report Ko. I on the establishment of Regional development 
project in Ethiopia, October 1966
Part I General Background
Part II Project Outline
Part III Appendices
(A reprint of the Summary is also available)

2. Report No. II on the establishment of a regional development 
programme in Ethiopia, May 1967# (The building programme appears 
under separate cover)

3* Trials and demonstration plots at Kulumsa in 1966, July 1966

4. Reconnoitering survery of the water resources in Chilalo 
Awraja, March 1967.

5. Creation of a forestry administration in Arussi province,
March 1967

6. Crop sampling in the Chilalo Awraja 1966, May 1967

Results of trials and observation plots at Kulumsa 1966/6 7,
May 1967

8. Sagure, a market village, June 1967

9. Forest nursery and planning techniques, June 1967
10. Trials and demonstration plots at Kulumsa and Swedish Mission 

Asella in 19679 July 1967

11. Grain Marketing experiments 1967? August 1967

B. Implementation Period
1. Government Agreement on Plan of Operation
2. Some reflections on water erosion in Chilalo awraja,

October 1967

3. The Taungya afforestation method, Novermber 1967
4. Grow better Bahr-Zaaf in Ethiopia, January 1968

5. CADU Semi-annual report 1967/6 8, January 1968



6. Census in Sagure-Yeloma 1967? February 1968

7 . The changing rural society in Arussilandi Surae findings 
from a field study 1966-67? March 1968

8# CADU (Pamphlet in English and Amharic)

9. CADU plan of work and budget 1968/69 (with preliminary 
estimates for 1969/7 0)

10# Cultivation practices and the weed, pest and disease situation 
in some parts of the Chilalo awraja, March 1968

11. Introductory agro-botanical investigations in grazed areas 
in the Chilalo awraja, June 1968.

jqJ 12. Results of trials and observations on fields forage crops at 
the Kulumsa farm and in Asella 1967/68, June 1968.

13. Crop sampling in the Chilalo awraja, Arussi province 19679 

June 19 68

14* General agricultural survey, August 1968

15« CADU statistical digest, May 1968

16. Descriptions of agricultural demonstrations 1968

f l7• Field trials and observations 1968/69

18. Feasibility study on a farm for breeding of grade cattle at 
G-obe, Arussi province, September 1968

19* Feasibility study on the electrification of Sagure town, 
September 1968

20. CADU, Annual report 1967/6 8, September 1968

21. Census in Dighelu village, May 1968

22. A case study of peasant farming in Dighelu and Yeloma areas, 
Chilalo awraja, Ethiopia

23* CADU semi-annual report 1968/6 9? February 1969

24- Results of demonstrations 1968/69

25. CADU plan of tfcrk and Budget 1969/70
26. Tentative CADU Programme 1970/75> Addis Ababa March 1969

27- Feasibility study on sunflower protein concentrate and fafa 
mixing plant

[(St '28. Results of trials and observations, 1968/69
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