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PART 1

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), iIn 19681 together with some observations and recommendations, are
presented in part | 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 rainin 1968 than iIn 1987 fwhile thyreverse
was true in Asella# However, the total rain fall during the big rains was
actually less iIn 1968 than in 1967 at Kulumsa* In 1967 therelw 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 1968was only 62% (47 In 19°7) ofthat at
Asella and 92% of that at Digelu*



Table A. Temperature, humidity, precipitation, hours of sunshine, evaporation, and soil temperature at ICulunsa

during 1968*

Month

January
February
March

April

May

June

July
August
September
October
November
December

Total
Mean

Mecll

22.0
19.8
21,2
20.4

24.2

21.9
2.2
19»3
19.6

20.2
17*2
21.8

Min

°C
6.3
6.6
9.2

10.9

11.0
10.7
10.9
10,4
10.3
10.5

9*7
8.2

9.6

Air Temperat.ure
Extremes
Max Date Min
C %
250 0.5
25.5 M 7.5
255 20 0
24.5 1 9-0
26.5 30 8.5
2305 9 8.5
2.0 6,21 CO
22,0 8,5
22.0 27 8.5
22.5 13 6.5
21.0 14 5.0
24.3 8 5.0

Date

13.
118

17

13,15

22,24
2,3

15

16

BB KK

Total
mm

2.5
163.8
58.0
157.6

1408
91.5
163,7
143*0
138.7
11.0
22.0

Precipitation Relative Evapor- Hours  soil temper-

idi ation of sun- gture
humidity shine
No. of At 6 At 12 At6 50 100

Max Date rainy a.m. hoon p-m. an an
mm days % * %

25 31 1 52.4 Pe 372 - _ _

32.0 1 22 85*3 62.9 60.4
46 .0 22 5 59-4 47-8 40.0 _

26.7 4 2 81.0 64.4 59-6 - _ _ _
12.0 1 3 75.6 4906 43«9 -

39.3 6 17 83.0 57*% 47.3 — — _ _
63.0 18 20 82.3 7lo7 54.5 - o«
29.6 18 28 82,7 76.1 655 _
2402 2 25 846 71.2 64.3 — _ _
9-4 2 3 62.2 46.3 43.9 _ _
9.0 18 7 69«5 50.6 52.8 5.1 6.9 19.5 195
- - - 72.8 50.7 51.1 5.6 7. 192 19.0
— - 153 B . —_ _ - _ _

- 1 - T



Table B. Temperature and precipitation at Asella (Swedish Mission) iIn 1968

Month Air temperature Precipitation
Mean Extremes
Max Min Max Date Min Date Total Max Date No. of
T T € o mm mm rainy days
||

January 217 «3*8 24.8 20 09 7 10.0 10.0 31 1
February 20.1 9.0 259 3 6.0 8 125.5 32.0 22 19
yiarch 21.2 72 249 26 15 18 50.0 24.0 1 10
April 19.9 234 1 6.6 23 2785 37.0 20 28
Nay 21.8 9.4 240 29 6.8 4 101.0 48.0 3 7
June 19.8 9.8 27 1 77 20 190 350 6 24
July 19.6 10.1 27 20 7.4 2% 2120 35.0 24 2
August 19.1 9.7 220 1 6 9 2675 35.0 2 20
September 19.5 9.7 2.0 17 75 28 2705 250 11,6, 2

October 20.6 8.1 = 23.0

13 15 30 200 20.0 1
November 20.3 46 | 2.2 13 0.6 22 15.0 4.0 20 7
December 20.7 3.7 2.9 271 03 Z 17.0 11.0 28 3
Total - - 1*566"0 - - 164
-len 204 7.9 T — — —
- - 1 1



Table C. Precipitation at Difelu during 1968

Month . PrecipitatioOn
Total5m Max/day ’Y%i n)?fdays No. of rainy
- days,”5 nm.
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
iMay 52.1 16.2 11 5
June 77.2 28.6 23 3
July 216.4 2.5 29 14
1 August 150.4 j 19.5 x e
, September  75.7 9.8 24 C
I0ctober 1 39.8 15.5 7 4
iNovember 1 RS 0
I December 1%% 8.8 6 1
1 _
Total 1,048.5 192 68



SUMMARY ALD CONCLUSIONS

Variety trials and obs rvations

"Tieat: Varieties such as (LIRX N 10-B) AT, 8156, and Peniamo 62 h the poteil >
tial for doubling the low yields ~iven by Kenya 1 and local varieties. These
varieties give high yield-: especially on T rtile or fertilized soil. 1 \en 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 w. ,,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 tricxX™ 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 gt/ha, followed by kitale synthetic E with 106 qt/ha#

Teff: Varieties DZ-01-354* DZ-0O1-386 ,0-01-200, and A-44 appear 1o be Very
promising, with yields of 25 to 29 qt/ha. DZ-01-354 and DZ-OI-196 grown at Kulumsa
make good :hinjera”, contrary to testimonies of some people.

Pulses: Among different species of grain legumes tested i1n one trial, lupin
(21 gt/ha), horse beans (17 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. 170-1,
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 ==vd Crops: Flax varieties Dakota and Redwood outyielded local selections
Kiaxnxy oecause of thelr resistance to wilt. Since the disease iIs common in the
flax growing -arees of Chilalo, susceptible local varieties should be replaced with
Dakota or Redwood.

Among different species of oil seed crops tested, rape aid sunflower, when
fertilized, have given goed yivlds, Crambe and safflower appear promising. Flax
13 a good oil crop on poor soils, while noog obviously is unproductive under
Kullumsa conditons# Rape, sunflower, and saiflower should make gtcd rotation crops.

Miscellaneous, cropst Oats cannot compete with wheat or even barley iIn 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 1T some use can be found for
it

W\cti-blesi Potatoes, cabbage, and carrots give high yields on good soils. Some
potato varieties (e.g. B-4972- MI) will be increased and distributed to model
farmers#



g t 1 jJpricla 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-egn-t®

(by 222%). The yield increase due to nitrogen was negligible.

Urea, onmecnium 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 O™ applied in the drill row were euqgiv .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 iIn which
fertilizers were applied 011 varts 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 I0* 1968 that whenever trials were situated on poor ‘average)
sites the response to phosphate has be/n remarkable. The cnly excopti®™-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 i1n early April; flax, barley and sunflower
did best when planted in late June ®? earljrJduly. ifen teff (July 12) and

chickpeas (Aug. 2) did best when planted e rly. \Jat varieties reacted diller™tly
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 iIncreased 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 (? rioty Boka) was 125 Kg/ha. Maize gave the
highest yield with a spacing of 75X30 cn, sunflower with a spacing of BOz/tO an.

and broadbeans with a spacing of 20x5 an. 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 hard, 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 iIn
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
ad yielded a ,net*profit of 154-173/ha, about the same as -fr 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 x'ss highly profitable,
although the yield was lov* rhe result demands further iInvestigatiens on the
use of grass herbicides on flax#

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

Insect Control

Obsorvaticns indicated that far control of cutworms on maize can be achieved by
post-emergent treatments with DDT or dieldin* The yield reduction caused by
cutworms s 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 iInfested with bunt spores. This diseo.se was
controlled completely* The yield iIncrease as an average for all varieties was 32%*
Pelgssult IS surprising, sinco no seedling or roct disease was observed in the

ie

In barley, on the ether hand, only iIntroduced 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*



Seed-dressing of maize with mercury caused a yield reduction In Jimma maize and
an insignificant yield increase iIn 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 extant,-

Forage ..Crops:  Among the perennial forage legumes tested, lucerma(alfalfa) and
especially Desomodium appear promisingo 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™y 200 to 300 %.

RECOMMENDATIONS FOR THE EXTENSION DEPARTMENT
Experiences gained so far indicate that several i1nnovations would greatly help

to iIncrease the yield and improve the quality of crops grown in the Chilalo Awraja
These 1nnovations should be disseminated or demonstrated to farmers.

A. Improved varieties to be demonstrated

Wheat: Kentana Frontanax Mavo 48, ' .aletama 54 j Romany, (LRXM 10-B) AM,
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: DZz-01-354? A-44 , 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 profitablex 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»



Crop protection

1

2*

3.

4t

5*

10»

The use of clean so.d helps In avoiding iInfestaticns with noxious
weeds and In increasing yields#

IJen current varieties fall susceptible to rusts, they should bo
replaced with new resistant varieties.

Bunt or stinking smut can bo controlled by planting healthy seed or
by treating the seed with thiran*

Flax varieties susceptible to wilt should be replaced with resistant
varietiest#

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

Proper Weeding is a Ijnust” 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*

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#

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*

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*

IT amyyrorfts or locust swarms appear, they should be reported
inmediately, through the agents to the weed and pest specialist#



PART Il 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 D. (IR 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 iIn 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.

Icl.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 iIn the yields of Fr-KAD-Gb, FS, Romany and
Nainari 0.

(LR A N10-B) An™ appears 10" 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 i1t has are its small seed
size una moderate susceptibility to leaf rust.

297? which was an outstanding variety iIn 19675 is occupying a mediocre
position because of susceptibility to stripe rust and dry wind. Kenya 1
again demonstrated i1ts poor performance.



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

Design: 1ot randomised, 4 reps

Seeding date:
Seeding rate:

fertiliser:

Plot size:

Variety ¥

(@ x nio-b) An3
8156 (red Orain)
Sonora 63
Penjamo 62

Tesanos Fintos 57
2830

36896 - Ci 542 a
yt 54A

8156 (white grain)
Kenya Frontana X

I"ho 48
I-itic 62
Kentana Frontana X
a0 48
Supremo Kenya X
Yaqui 48
Salmayo
Yaktana 54
Kenya 1
betakuri
iizizia

* 1 = new entry,

2

(1)
(1)
(1)
(2)

(1)

(1)
@)

Q)
™

&)

2 = old entry (1967),

July 15

100 I..ghn

Days to

maturity am

136

120
114

113

112

121
114

134
126

120

120

114
123
120

115
118

Height Lodging Shattering

86

a1
102

105

125

110
3

126
111

125

126

130
123

125
129

120

0-10

3 = local

%

check

46 kg/ha PpO banded, 23 1-g/la kat planting; 46 kg/Z/ha N on Aug. 28

Reaction to diseases

Stripe r,

10

Leaf r,
%

5

100

Leaf blotch
0-5

-eignt of

1000 seeds 1 hectoliter

g
26.0
29.1
30.9
30.6

29.1

28.2
27.0

23.5
22.2

23.4

30.8

21.8
26.9

24.5
18.0

kg-
82.8
78.2

77.2
77.0

76.0

82.4
746

78.0
76,6

73.2

74.6

69.0
74-2
77.0
60.6
60.4

Yield
kg/ha

5920/
4700

4170
4160

4010

3810
3720

3220

3170

3160

2590
2330
1950
1160

480



Table 2.

100 kg/ha triple super Po™ top dressedon reps I,

Design: Randomized blocks, 4 reps
Seeding date; July 15
Seeding rate; 100 l1g/ha
Fertilizer;
1"lot size: 27.3 i
Jrys to Height Lodging
variety maturity am g
Sonora 63 120 96 0
Kentana Frontana
Kayo 48 123 118 0
36896-Gi 542 .yt HA 135 103 1
Penjamo &2 119 85 0
8156 (white grain) 120 &4 0
17esaos Pintos - 57 -
2330 113 115 0
Prins 165 107 0
o-teller 120 108 0
Salmayo 118 102 0
Fanfare 4l 116 1
lo, 43 120 124 1
Setal i 122 127 5
Standard error = 0,774, Lsd 5 and 1% = 220

Shattering
%

= G O O

12
13

Yield, test weight, and agronomic characteristics of 12 varieties of wheat

Iy 111*

Keaction to diseases

Stripe r. Leaf r,,
o ©5)
25 5
5 3
40 4
25 4
- 5
- 2
25 1
30 3
- 3
5 3
4
100 2

200 ky, CV = 7°7 %

Leaf blotch

“eight of
1000 seeds 1 hecto-
g liter

kg
28.2 79»4
30.2 79-6
31*5 82.6
27.7 79.6
2308 77.8
27.2 8000
3A-2 76.5
27-5 77%4
24-6 78.4
2806 7602
29«8 77,4
2409 74.0

Yield
q0),DM
kg. .-

2310

2300
2290
2200
2200

2090
2050
1960
1950
1670
1530
1080



Table 3.
Design:

beeding date: July 15

Seeding rate;
fertilizer:

Plot size:

Variety

(LR X K10-B)

Fr—KaD—§b-514c
4 - 2t - Ib -It

£5
Romany
tlain?ri 60

Kentana r"rontana X
Kayo 48

297

Supremo ienya X
Yaqui 8

Yaktana 54

Setakuri

Fronth; tcli

Kenya 1

100 kg/ha

Top dressed v;ith 100 kg/ha triple superphosphate

27.3

Days to Height Lodging Shattering
maturity am

126
108

108

125

122
149

122
122

123
156

127

80
102

115
112

115

113
106

114
108
129

115
109

(0-10)

[

F P M B O

%

& o

o O

13

o 0 O O

Standard error = 1.349* Lsd 5 & 1% = 390 & 510 kg,

Yield, test weight, and agronomic characteristics of 12 varieties of wheat
Randomized. blocks, 4 reps

Reaction to diseases

Strine r,, Leaf r.

€ %
- 35
- tr
- 25
35 5
- 5
50 tr
- 100
-5 5

Leaf blotch
©5)

ileiftht of
1000 seeds 1 hectoliter

o kg*
25.6 DA
33.8 77.8
31.2 76.6
32.3 81.8
29,2 80.2
24.3 79.4
33.4 81.6
32.6 81.0
27.0 75.2
25.2 73.0
35.0 74.4
30.0 8206

Yield
9 0 DM
kg/ha
3020
2680

2490
2480
2350

2180
1990

1990
1400
1320
1240
1100
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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 ,iwgja. The
results show that in general the iIntroduced varieties have a much higher
potential of yielding capacity and better resistance to diseases (especi-
ally leaf rust) and lodging (Table 4)« Ithiopian wheats Getalau:.i, VWL
sindes,and Netch sinae) yielded only about one half as much as the bettor
introduced varieties (only about a third of the best variety - 8156),

lodged badly, and were heavily infected by leaf rust.

It 1s of interest to note that iIn this trial, which was carried out on a
fertile piece of land (note lodging), 6156 performed much better than Kent.
Fr X My 48? 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 50, Primex, Uo« 433 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 48, a variety
to be released in 1768.

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 Ziert tests, and It was hoped that some
would be advanced to future yield trials. ¥1e results, however, were not
encouraging (Table 6). L i the exception of Humantla Rojo X Pi 62 ,

the varieties were not better than varieties already in yield trials,

such as Yaktana 54j Romany, and Kent. Fr. X My 48. LYen the best varietsr,
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 1768 natroncdmjaTley variety trial consisted of 6 new entries, o old
entries, and 2 checks (Table 7)- The top 3 varieties ,.ee of Ethiopian
origin. There 1is 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 were generally lov. This
was partly due to heavy attack by barley i1ly (Lelia ararev.iy-;j), [I1>60
has Oenerally been an unfavourable year for barley at Kulumsa.



Pable 4* Comparison of yield and agra Jaiiic characteristics of some introduced and local varieties of wheat

jesign: -Randomized blocks, 4 reps
Pain._ date: July 18

Seeding rate: 1CO 3,/m
“ertili“er: lore

Plot a1z e 26.6

) Yy to , Height Lod"ing Reaction to « eight of; .
Variety m vurity™ am 0-10 Jtripe r. Leif r. Dbjojjch 1000 seeds 1 hectoliter Yield 90
% g kg kg/ha
Gl56 Chite grain) (i) 123 Be 0 - tr 4 27.2 79-2 3760
Romany ®» 12 129 8 - - 1 30.2 81.6 2610
Kentana -Voit. X
lao 48 (i) 126 128 3 _ 5 2 25.0 803 2530
-Jnglish (D) 160 137 5 - 25 mr tr 47.6 74.9 1690
J¥onthatch @M 1= 110 1 - - tr 34.7 74.3 1690
Ken,y~ 1 @ 128 127 5 &% 5 1 30.6 82.6 1680
Setz? i.ri O 15 131 g - 100 2 27.0 75.2 1370
letch sinde (D 5 132 5 - 100 2 26.9 76.4 1320
Til.ur sinde L 128 124 7 - ICO 2 24.3 72.8 1270
Zzmde (D) 155 123 4 <5 - - 38.3 76.5 1260
I/ 1 = Introducedy L = Loc-,1 varieties

2] No. of days from planting to maturity
¥ mr = moderately risi&tant, tr = trace, - = not observed.



Table 5, Yield, test weight T -aid agronomic characteristics of the best 15 v;heat varieties from Kenya

Seeding date: July 18
Fertilizer: Hone

Plot size: 5%*6 i~ .1 replic .te for the first 4 varieties, 2 reps for the others.

Variety

Yaqui 50
Prime::
10. 43
Bounty
Trophy

Il - 47-262 X ;c. 5C X 11-46-13,
Il - 58-59* Sel. a

LR 04 X Son 64, 19008-831:-
100 Y - 1001

renco X ( :is, 245“0upr. 51) X
(Fr -Fn/Y)2 - 4496 L.S

laisiax ( 1S 245 - Supr.51) X
(Fr - Fn/Y)2

iolc 53 X ..f- 1y, 13019.C
1 p0 63

Cl 81%4 - Fr2

Y 482 X K58 m1 X Fr X K 350-
...D.9.0.24 X Ob> II-

12308-3r-3m-5ro Sel.

Il 178333 Omar3, Ore 7-35, £>el.
D.58 - 25

Lentana Frontana X l'ayp 48 (chec. )

1/ E = early, VS = very early,

Maturity »

E

M = medium

Lodging
.[0-10!

0

o o o

o o0 g o

A PN O

fctripe

rust
5

tr
tr
0
10

10

o O O O

© 01 O O

hectoliter

weight, leg.
78.0
78.0
78.0

kil

78.6
77.8
79*6

80.2

76.6
76.6
76.2
75-8

77.8
76.6
81.0
7906

Yield
k™ ha

4320

4140
4460

4150

4060

4610

4650

3940
4040
3930
4570

4050
4660
3950

- -3950



Table 6. Yield and reaction to diseases of 27 varieties of wheat planted in nursery rols
n
lot sie: 3.2 mk one replication

Reaction to. ei.dit of
- Stripe ertoria 1000 seeds Yield
Varieties rust (e F bl 2 g /plot
0-5
i.uantla i'bo .. Pi 62C i ]Jenjamo 62,

I - 11052 - 3 - 2R - 7L 85 2 28.6 1264
eYaktana 54~ - 4 30.7 1149
Romany - - 34.6 1132
Kentana fronton . - 1.70 48 - 2 2504 1113
Kenya ITrontana - 1ayo 48 - 2 24.9 1104
Bonz . 63 - 1 27.5 1071
tenjamo 62 5 4 29.0 1054
ejocra &. pJFPXNainari wo,

Il - 1889 - 3T - 4T -2Y - 3C 65 2 36.5 1042
Frocor 24 . Cometa2 x .0 .thatch X

et . Iatei-ien, $8C& - 4'b4t : & 27.6 1024
?esanos 1 intos 57-'630 - 2 2703 099
8625 2 40 3 3.1 992
(Rio 19440 —vedn n t \ Yaqui 50)

A Lee Mot na - 3 25.0 979
Crespo 03 - 2 25 5 953
Tacuari - 2 21,6 [ee?)
Salmayo - 2 23,3 922
Supremo jenya A Yaqui 48 - 4 31.0 857
J ronthatch - 1 33.6 816
Gaboto - 1 22.0 784
Carazinho 25 - 25.8 760
Panfare — - 26.9 669
M.M.3. 184 _ - 3P2.4 633
Humantla Rojo - 5 22.5 629 "
Un-04-049 - 1 20.8 627
kenya 1 65 2 28.3 623
Uadadores 63 11-850-7/-101

SRl -2y 65 3 27.6 603
H 62 - Chris giba 3on 64 65 2
(ly 54 - 1 10-B) Y54 85 2 %g’ %



Table 7= Result of the national barley variety trial, Kulumsa,
Jesign: Randomized blocis, 4 reps.

46 kg/ha RO planting time, 46 kg/ha D on Ag,* 16

4 m

(10

00

(c)

©)
©
QY
©)
>
©
©
®©
@10
©
(=S

©>

Seeding, date:
e"eding rate;
fertilizer:
Plot size:
Variety

D/j—02— 2

iL—02-305

Aruso

Egypt 20

Atlac kindred y

aPz0 P4

Firlbecks 111

Initan

t5

j~eLa

Bonus

BO

Egypt 9

Hannchen

~rie

Birgitta

©)

July 12
100 kg/ha

ilays to
maturity

105
104
107
102
105
104
110
112
106
107
113
103
104
122

108
117

Height
cm

114
108
107

77

89
98

88
111
104

0

84
103
107

86

90

81

Lodging
0-10

=k R, DO O R DA NOODNDIDNSN O N

1968.

'Reaction tor

cald
0-5 .

5
3

5
1

[
—

a » A W NWWNPEPEP®WW

Scad—rd error = 1*931, Lsd 5 & 1% =550 & 730 kg, CV = 23.4%-
I/ N =New entry, O = Old entry,
2] % of plants attacl ed>

C = Checks

Barley” fly —*¢

2.3

o3
306
2.1
2.8
5-7
5*7
1.2
6.8
2.4

7.5
2.6

3.6
5.7
2.7
5.9

1000 seeds

-
38,1
35.5
32,1
34,2
26.2
24.3
23.1
26.6
28.9
23.0
22.6
30.4
30.6
18.8
2.9
24.6

ei“rht ofl
1 hectoliter

kE
66.0
62.8
62.8
59.2
56.4
55.2
63.8
60.0
53.6
62.4

64.4
60.6

60.0

61.4
62.0

63.4

Yield
kg/ha

2690
2410
2350
2240
2090
2010
1750
1700
1500
1460
1220
1220
1080

930

600
1230
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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 jJT 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 iIntroduced varieties of barley _/ae 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 I1>Z-01-354) A-44> 1Z-01-200 and EZ-01-366 (Table 11).
Since there is no significant difference iIn the yields of these varieties,
and since A-44 and LZ,-01-386 are purple-seeded varieties (hence of lo .er
value), the outstanding vé&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 dh. racteristics of 11 varieties cf barley.

Design; Randomised bloc’s, 4 reps
.eeding date: July 17

ecdii, rate: 100 kg/Zha

Rertili er; Pone

Plot si"e: 26.6 n

Jays to Lei Jit Lodging Reaction to: eizt of,
Variety maturity am o-10 beaid leaf rust 1000 seeds 1 hectoliter Yield ,
G - k- kg/ha
xéka 114 90 0 ! 5 20.3 3.4 r32o
Unit n 126 118 0 1 5 33.8 59.4 2300
-luso 106 109 5 5 10 32.9 60.8 2270
Zephyr 117 92 0 5 - 27.0 62.6 2160
Firlbecks 111 121 97 0 5 5 28.9 65.4 2090
Mari %5 69 1 5 : 30.7 69.4 2060
Birgitta 118 A 0 5 . 29.9 622 2040
5650 115 85 0 5 5 30.5 61.6 1980
Kenya Research 123 101 3 | : B 63.8 1940
Proctor 126 93 1 4 tr 26.9 63.0 1920
Saxonia 123 88 0 5 tr 24.2 63.4 1850
Standard error = 1.559? |sd ¥ & ¥ = 450 & MO Ig, vV = 1Y

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.l. The varieties tested were: P 401, 1922, 56387, athenais, 071, P 425,
Bicl -Onj llarmesyj |lg , Lirgitta, /2, ywd —ii.so0* ihe Ethiopian, varieties .jo—02-72 and x.rus0 aain did. much better
<trair* ohe introduced varieties, i.idxt cf which did extre.iely bad under the heavey attack from barley fly and the Boor
Imiv,ilit; of tie flot. np ever, these varieties should be tested again under better conditions.

»



Table.9» Results of the national malting barley micro trial, lulumsa,

let blotch

LeaF rust
%

25

15
tr

jesx™: “Indomiied blocks, 3 re s

"Seeding date: July 23

seeding rate: 100 kg/ha

.ertilizer- 46 kg/ha P,,0_ bonded a pi ntin* ti e

Plot eile; 2 m -5

Ja,s to U Height jouwing Reaction to diseases:
Variety maturity am (0-10) ocald
_ (©5) .. 05
“utys 57 111 100 2 tr
2ido 114 90 0 5 -
Pallas 114 36 0 3 1
Zephyr 110 %5 0 4 2
1aris I _ldric 110 90 0 2 2
Aiilka 115 0 0 5 -
Joh na 113 37 0 5 -
Belra 104 o5 0 5 tr
lienya —esearch 112 102 2 1 2
I roctor 112 90 0 2 -
-Jjuroja 112 84 0 tr 1
j-"Giiia 110 87 1 4 0
Fab. re 1m 89 0 5 0
Research 112 106 1 2 1
C nmbrirvs 111 %5 0 3 2
t:.udara error = 2.$23, Lsd 5/ & 1?%=C50 & 1140 ky, CV = 7.5}

1/ l.uber of av3 from planting to maturity

ei it of

1000 seeds 1 hectoliter

kg

60,8
65.2
5304
59-6
6202
6lo4
6106
6102
59-4
6008
6006
59.8
62.4

5800
58.6

Yield
I"'o/a
4470
3350

3250

2990
2990
2700
2690
2530
2520
2510
2474
2320
2110



Table 10. Comparison of introduced end local varieties of barley for yield, test weight,

Design: Randomized blocks, 3 reps
..egdin;- dates July 17

Seeding rate: 100 kg/ha
Jertilizer; iae,

Ilot sife: 26.6 m

i ays to £/
Variety™/ heading
Aruso (D) 64
Unitaa a 3
e = 37
Zeph, r a 87
Bir: itr. @ 87
( Ts:] (B 8
Black barley (D) 83
Jhite a) 86
1/ 1 = introduced, L = Local

2/ I'g of days from planting to heading

Ee
>c:ild
©5)
2
tr

3

tr

Lon to,
leaf rust

%

c5 B&NR Y

N =1
1000 seeds
g
36.5
32.5
31.8
23,5
31.0
36.4
AR
33.6

and “ro omie characteristics

Iit of

1 hectoliter Yield
kg kg/Zha

65.6 2230

64.4 2170

71.4 2110

70.2 1630

65.2 1460

u4.0 1150

67 06 1140

65.4 880



Table 11« itesults of the national teff variety trial, Lulnmsa, 1968

Design: Randomised bloc: s, 4 IEps

oeedina d te: July 25

weeding rate: 20 kg/ha

Fertili e  |O kgZ/ha P*.Or + ZD kg/ha h at planting time

Plot size, 10 2 "
] Days to Height Lodging ei.ht of: ei;—ht of: %J Grain Yield

Variety » heading* cm (0-10) 1 he'\(/I:tol iter Ifgt/ri%v; kg/ha
DZ-01-354 00 62 A 8 84 ¢4 6470 2890
a—44 ©) 53 75 7 8412 7650 2660
D™-01-200 G 67 98 8 05»2 7110 2570
DZ-01-386 @) 50 60 8 83H 5770 2530

01-257 C) 61 o7 6 85*4 5930 2320
*N-170 [O) 6l eV} 5 85*2 6160 2300
LZ-01-238 O 05 102 5 85.6 6320 230
Local check (c) 0 5 J5.6 6770 2060
D, .-O1-196 (©) 71 A 5 85.8 7530 1790
DZ-01-248 (B) 100 4 85c6 6250 1700
DZ-0Ol-146 (r) 97 4 86.4 7400 1610
JJZ-01-186 ©) 52 81 2 8408 7590 1530
A-49 (r) 100 5 84 o4 6390 1420
DIi-01-197 (©) 97 5 863 6530 1360
~5 ©) 97 4 84.0 6530 j lowo

tend.rd error = 1.314* lad ¥ & 1L = 370 & 500 kg, Cv = 13.1,
1/ 1, = rei; entries, 0 = 1967 entries

2/ Rep, 1 only
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3
b}

J

k
o
C

role 12, «esults of the sxstern «fricen amzize variety tricl, lulumsa, 1568

segign:  Simple lattice, 3 rers
“geding dete:r  wpril 11
Spacing: S0 X 25 cm
Fertilizsr: &0 rz/ha .0
Plot size: 4 -

P

on april 11, &0 kg/he ¥ (wrea) on June 26.

Deys to Ear o, of | fo. of Lo, of eishi of:
Variety maturity'-/ heizht lodged plents/ | wustble 1000 seeds hectoliter Yield
cm plents/ | plot ears/ g kg 90% DM

- 1 plot wlot ke/ha
Kitale Eybrid 613 B 235 156 4 24 27 . 454 73.4 12,170
Iitzle composite © 240 15¢ 2 23 27 4 486 68.0 10,690
Ukirizuru composite i 245 141 2 26 29 467 66.8 10,680
Kitsle Lbrid 832 235 139 4 24 30 379 70.1 10,620
Kitale Hybrid 511 230 96 6 22 27 440 74.8 9,500
Zzmbin locol commosite 227 129 4 2g - 29 452 67.8 8,200
Jivme (Jicmz) 227 138 3 24 28 385 13.5 8,180
Jisma (Alemeyn) . 226 13C 5 24 23 388 71.2 8,080
Loczl (.teyo) 218 ) 109 5 26 34 313 T4.5 74950
Lmbu composite I 225 G9 4 23 25 325 737 7,900
S.He 52 218 108 3 22 22 462 63.8 7,800
Embu composite IT 218 e6 3 22 28 335 76.0 7,150
White star 216 81 T 22 24 32 72.9 6,230
Illonzz composite 243 110 4 24 27 322 13.6 54940
Ezobwaeni V X K. VI 189 61 5 25 26 376 1425 5,500
sast.ori composite 220 124 A 24 24 301 58.6 5,120

1/ Bumber of dnrs from pliating to maturity

Lsd 5% = 2960 kg. (an=lysed as randomized blocls), CV = 21.3%

i
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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, nmey 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 tis 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 iIn the Kulumsa area.

The Swedish varieties which failed to give measurable yield were Nina,
Linda, Sorbo, No. 16648 and No«. 16646. Some Swedish varieties(Oats Nip,
No. W 16090) 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 M

- Weight of:
Variety 1000 9
Days to Height seeds Hectoliter Yield
maturity I/ an. g kg kg/ha
Suregrain 155 114 Me 9 53,3 2,810
Lampton 153 138 26»7 a4 _4 1,890
Alamo 148 143 25.2 46.0 1,090

I/ 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
Kulunsa. Most of the varieties proved to be too late and unproductive
under the conditions of Kulumsa. The highest yield was obtained from the
local check (6890 kg/ha). Only three other selections gave more than

40 quintals per hectare (Table 13). Thirteen selections gave less than
10 gjvha, 8 of which yielded less than 3 gt/ha.

ith favourable moisture during the small rains, hybrid maize appears to
be a better crop than sorghum for the Kullumsa 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 an

Fertilizer? 160 kg/ha of 18;47>0 at planting, 57 kg/ha N on
June 29

Plot size: 9

lays to Height Vdeight of . Yielc

Variety/selection heading am 1000 seeds kg/he
=7 VIrH s 150 232 22.2 6,890
6J-..S Adv. 0-10 138 210 227 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 40.4 940
67-AS0-A-B-9 157 245 20.7 380
67-ASO-A-D-77 180 273 23.3 340
67-ASO-A-0-69 156 271 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-1IfOrent 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 xtesented 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 tHecause 1t Is not used either as a grain legume (although 1t is
used as such iIn 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 ron). 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, /4, 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 11 & IV
Plot size 8 m

JpBys to 1, Hectoliter

Crop and variety Yield \e.lue

maturity  wt., kg Kg/ha ,/100k& k/ha

Chickpea

Grao -creto 141 75.0 15270 12 152.40

1-Z-10-8 129 77.8 1,160 14 162.40
Bean (Bure Boloke) 108 78.0 1,400 20 280.00
Horse bean (0S 42/66) 126 78.6 1,730 13 22490
Soyabean ( X B/2 ) 134 73.0 670 30 201.00
Lentils

X2 110 81.0 570 25 142 .50

r 3?7 Alemaya 164 82.8 890 25 222.50
iLupin-white giant - 74-4 2,110 10 211.00
Peas

M52 Asella 127 77>6 1,210 15 181.50

cs 70/66 122 77.8 1 5160 15 219.00
Ve tli - 83.6 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<

FertilizerO 46 kg/ha 0. applied In the row wi IL se . *
Replicationss 2 fertilized, ™ unfertilized.

Crop & variety No Tertilizer (@ Fertilized (o) Differ inceb-a
kgjha kg/ha kg/ha

Chickpeas

Grao Preto 1,387 1,446

Lii-10-8 1,094 1 218 +12/,
Bean, bure boloke 1,296 1,504 +208
Horse bean, CS 42/66 1,789 1,680 -109
Soybean, X b/2 532 804 +272
Lentils

/ 2 415 732 +317

# 3, Alemaya 975 805 -170
Lupin, white giant 1,970 2,253 +283
Peas

4 4, Asella 1,512 1,011 -501

CE 70/66 1,486 1,437 - 49
Vetch 1,927 1,188 -739

1.7*2 Chickpea variety trial

r.leven varieties were tested iIn 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, 1Z-10-10, 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 iIn 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 wer3 generally loir.
Nevertheless the trial was very informative with respect to revealin™ the
comparative performance of the oil crops on poor soil. Thus 1"lax= saff-
lower, and oil radish did fairly -well on the poor soil, and their "‘rcI”®
.Jge not increased by top dressing with phosphate. On the otherhand, rape
and crambe obviously cannot be grown profitably on poor soil. 1bog ..
generally poor and cannot compete with the other oil seed crops in the
Kulumsa area.



Table 15. Yield ~rd other data for 10 varieties of chickpeas

Design: Randomized blocls, 4 reps

Seeding date: -nigust 2
Spacing: 40 10 an
fertilizeri 46 k’\éha P;CO5 onres L Il

Plot size: 23*6 m

Variety

,0.-170 ¥ 1 (alemaya)
DZ-10-10 (Dabre "eit)
Noc-102 - ¥ 3 (Alaa ;/a)
i 11-67 (local)

C 217/3 (Pakistan)

C 410 (Pakistan)
Dz-10-8 (D.Z.)

Grao Preto (F.A.0)
Dz-10-3 (D.Z.)

Dz-10-2 (D.Z.)

Standard error = 1.385, Lsd %

Days to

maturity

128
140
123
129
=8
132
136
150
125
130

>

eight of:
1000 seeds

&

343.4
277.2
160.7
139.8
151.8
163.9

239.4
271.2

148.8
131.5

& D: =400 & 540 kEr CV = 13.
I/ Number of days from planting to maturity

hectoliter

kg

78.2
76C6
78.8
79.0
79.0
78.8
75.6
74.4
79.0
78.4

Yield
kg/ha

2380
2260
2260
2250
2200
2200
1810
1750
1600
1250
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The trial demonstrated that flax isdefinitely the choice  a=poor soils.
Sufflower may also be considered asanother 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 i1ts
size, is sunflower.

Table 16. Yield of different oil seed cro”™s tested iIn cne trial

Ixptl. design®™ Randomized blocks, 4 re”s

Seeding date; July 19

Spacing; Flax 20 cn, others 40 and 60 cm between rows

Seeding rate 25 ka/m.

Fertilizer Reps 1 & IVtop dressed with 46 kgZ/ha PpC”on
August 7

.Plot sizes 10.9

Yield

Rep. | Rep. 11 differ- Aver-
- & IV (@ & 11 (b ence age of

Crop Variety (fertilized) (unfertilized) a -b 4 reps
kg/ha Kg/ha KgZ/ha  kg/ha

Flax CS 26/66 825 640 15 < 830
Redwood >70 N 940 30 960

Rape Local 7o0a> - 700 350
Noog ho. 3-67 240 430 -190 330
Bo. 1-67 355 340 15 350

Crambe from Debre “eit 865 100 765 480
Safflower Asella 800 900 -100 850
Aklilu 610 880 -70 850

O1l 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 beWeen the introduced
varieties and the local selections. lany plants among the local selections
.-"iled 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 were susceptible (c<ble 17<& b). How-
ever, comparison of the varieties in only replicates 3 and 4* where tiiere
jJjas 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 iIs gromn, the resistant varieties, Redwood and
Dakota, may have a distinct advantage over the local, susceptible flax
"varieties'.



Table 17a. Yield, test uei lit? nd agronomic characteristics of 8 varieties and selections of flax

.Design:  Randomi: ed bloc]sfT 4 reps
"Nedink date: July 19

Leeding rate: 25 k&/ha
Fertiliser: None

Plot size: 28*4

Variety Days to 1o/  Lei. it  Jilt ~ Weiglit of: ]

E ,turity an 0-10 1000 seeds hectoliter Yield

@ kg kg/ha
Dakota 128 74 0.0 4.7 68.0 870
Redwood 129 72 0.0 4.5 5.4 790
fioc 1 flax* 132 50 3.5 3.8 67.8 730
I./.rire 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 67.0 670
.CS 26-66 130 47 7.5 4.5 66.0 470
CS 38-66 131 47 8.5 4.0 68.0 390

I/ 1o0. of days from pi Mixing to maturity

2/ average of -orst 2 replications. 0 = 110 wilt, 10 = all prints wilted.
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Table 17 b. Comparison of yields of flax varieties and selections.when _,romn
on Pusarium - free and infested plots

Reps lull Infested with Pusarium
111&1V not infested with Pus ,rium

Reps 1&ll Reps 111&1V Difference i1lt rating
Variety @ @D
KY/He kg/ha kg/ha (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 64 742 58 0
C3 36-66 387 962 575 4.5
Co X566 146 801 655 7.5
C3 38-66 - 136 640 8.5
- -+

1,8.3 a Sunflower variety trial

*jnong the 10 varieties tested, three - Hesa, population 158, and llazera im-
proved - did fairly -\all with yields of above Iu0O kg/ha (Table 18). However,
the yields O1 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 iioverber wind. The
Kenyan varieties erformed =corly.

T-ble 18. Yield, test weight, -ydagronomic characteristics of 10 varieties
of sunflower

Design: Randomized blocks, 4 re s
deeding date: July 3

opwingJ 80 A 20 an, 4 rows
fertilizer- AJ kg/ha FOr on July 3
Flot size: u4 m2

iys to N /Height Lodging efht of Yield
r

V .riety maturity — * aom ¢ 1000 i:eeds ig/ha
S

fdea (Al.0) 153 207 15.6 49.8 1860
iopul tion 158 (C-ermany) 160 207 26.4 56.3 1820
Ilazera improved (PAO) 166 233 32.9 79.8 1800
Yugoslavia Lrey 156 208 19.3 50.4 1550
Fo. 4 (alemaya) 180 260 20.0 61.9 1520

G-leraya) 168 243 2.7 75.4 1510
Jiussiz 1 black 170 244 31.8 48.0 1380
Kenya black 177 tou 28.7 65-3 1280
Kenya grey striped 182 285 15.8 71.4 1190
Kenya white 180 308 10.9 61.4 [1080 j

Standard error = 1.528 Lsd 5% & 1~ =440 & 600 kg, CV = 20.4,
1/ Lumber of days from planting to maturity



1.u-,3 ' Observation of sunflci er varieties

A total of 110 varieties (62 Yom Germany, 26 from Russia, 13 from the U.b.A,
and 9 from Auasa farm), originating from most of the ,xr jor sunflower /rowing
countries, were planted, in nursery rons 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 nineteenpromising varieties listed in Table 19*

Table 19. Kames 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 s n
D 405/65 Intermedius N y
D 339/67 Barnaull “ski j 1501 USSR
D 351/67 Laratovskij 169
B 336/65 Vniimk 1646 l
D 436/65 Cernjanka 66 l
) 441/66 Kustanajskij 91 ¥
K 736 Rostov region r
K 2096 Kust. ,rajsl.ij 9l &
X 346/67 - Portu-"-al
D 363/66 Ire™i x.aprofor 0 Hungary
D 383/65 SR n
D 1066/67 resohegyesi Cirmos
a 365/07 Ostsonne Germany
j) 371/66 B- 4/1 Yugoslavia
D 428/67 JulcsiiJ-a 10 Romania
.8975/64 Idanov 8281 B .. .

1.8.4. Observation of soya—bean varieties

Five of the best varieties from the 1967 trials were tested in 1968 (Table 20).
—\en thoiigh they were fertilised, the yields were a™ain low, 750 kg/ha being
the hi; hest yield. This i1s a slight Im rovement over the results obtained iIn
1967 when the yields of these varieties ranged from 400 - 560 kg/ha.

Five otner German varieties were tested iIn observ tion Dlots. Two varieties,
Gaterslebener btamm 10. 8915/.7 ,d 9166/67, 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 Kulur.sa in 1968
deeding date; July 11
facing? 50 an A 5 am
Fertilizer: 46 kg P"0"/ha iIn the row
Plot size: 15.2 m2, lrep of Lardee, 2 rers of the other varieties.
- 1000 seed weight Hectoliter wt. Yield
variety g o k/lia
Iardee-U.S_A. 149%3 = o 65.6 750
X B/2 - Kenya 144-2 - 670
B 7/4 - Kenya 142.9 - 450
Iill - U.S.A. 110.9 71.6 440
Il 1/3 - Kenya 167.6 - 380

1.9 Observation of different crops

Yields obtained from observation or multiplication plots of some cro s are
presented in Table 21. “-uima (Qhenopodium quinoa) seems to be Tell adapted,
giving yields upto 44 quintals per hectare. An observ tion plot of row-
drilled and broadcast teff showed s>k 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 cn) 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.

Variety bi:,e of plot Yield
Crop m2 kg/ha
1. Quinoa, white 509 368 3890
, white 653 252 2220

7, red 531 270 4490

2 . Fenugreek Local 344 1480
3. Crambe from jebre "eit 461 780

4. Teff

row-drilled 544 280 2190
broadcast a—44 286 2000

5« Oats Alamo 355 2870
Local cel. 51 830

6. Chickpeas C+a0 Preto 210 1810
s DZ—-10-12 05 1690

1*10 Vegetables

1*10.1 Observation of different vegetables

rever— 1 veget”.ibles ere pl.mted iIn observation plots in order to ter.t their

~adaptation to the Lulumsa area (Table 22).
and peas did remarkably /ell.

Potatoes, cabb e, carrots, beans

potatoes (B-4972-M1) d c.bba. e (Co .enliven)
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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 iIn spite of the dry October, variety Moneymaker produced a substantial
anmount of small fruits, i1%e 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 .d 3, July 10; 4-9? July 4.
Spacing: 1, 80 150 an; 2 _ypd 3, 40 25 am,
Fertilizer: None

Vegetable Variety Fresh weight
kg/ha
1. Potatoes B - 4972 - il 52,440
B - 5517 -\ 41,560
B - 5513 - L1 37,250
B - 5504 - m 471580
B - 4972 - L 32,120
2. Cabbage Copenhagen 52,270
Danish allhead 20,670
Jersey iefield 26,720
3. Cauliflower bnowdrift 4,590
4 . Onion - 7,050
Hiarly Yellow <gpe 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 2674 V

U uei™t of dry seed



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 iIn
"Table 23 a. A summary of the nigroaen and phosphate effects are presented iIn
Table 23 b.

Kentana Frontana a | yo A8 gave no significant response to nitrogen. However,
it Mave very good response to phosphate, 40 kg PpO /ha yielded 820 kg/ha
(B.25pPmore than without phosphate. In this trial there was no increase in
yield by raising the phosphate level over 40 kg/ha. Ramen,, was adversely
affected by the higher rates of nitrogen. There was a gradual decrease in
yield as the level of nitrogen aas increased, 1Te 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 iInterest 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 apért,,

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 . 104, sub-subplot =nitrogen
Seeding dates Julyl?
Seeding rSttes 100 g/ha
Plot size; 15.6 m= (net)

IGIrTASA FRONT. A WO 48 ROMANY
Treatment Lodging 1000 seed Yield Lodging 1000 seed VYield
0-10 weighty g kg/ha 0-10 weight,g kg/ha
k]%a ._kg/ha
0 0 0 28.1 2580 0 H3 3370
0 40 0 28.2 2470 0 3Ac2 3030
0 60 0 27.6 2470 0 A0 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 e 3l 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 30
60 e 40 0 28.0 3040 1 3P.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 3 3120 1 3408 3320
80 40 2 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?-g or N and at all levels of the other nutrient.

Treatment Lodging 1000 seed Yield Yield difference from
n no ireatment
p2°5 N 0-10 weighty g- kg/ha kg/ha -
ka/ha Wha ..
ROMANY
0 1 33.6 3400
- 40 2 33.4 3290 -110 -3.2
- 60 2 33.6 3170 -230 -7.3
- 80 3 34.3 3060 -340 -10.0
0 - 0 35.5 3080 - -
40 - 2 335 3370 290 +9.4
60 - 2 32.7 3300 +220 +7.1
80 - 4 3202 3160 + 80 +r <6

IJ1ITAXA  FRCi aluA Y0 48

0 0 29.1 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* 2470 - -
40 - 0 29.1 3290 +820 +33.2
60 - 1 28.4 2990 +520 +21.1
80 - 1 28 si 3200 +730 +29.0

For Romany: Lsd 5, for : phosphate = 500 kj, nitro en =240 kg.

2.12 Rate of phosphate and nitrogen application on barley

Beka barley did very poorly in 1968. 3ost pi ;jis even iIn 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 RO, e'Ve ver”™ good results. There -z no yield iIncrease
by going over 60 kg/ha 100c.
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Table 24. rhe effects of phosphate and nitrogen on .yield of barley.

Desi J1: Split plot(pfr), 4 reps

Variety; J3K

Seeding date: July 12

Seeding rate ; 100 kg/ha

Fertiliser: Triple Jj, 104 on July 11, urea 01 Aug. 8
Plot size: 20m2

Rates of |-§0,3 Rates of nitrogen kg/ha

kg/ha 0 40 AQ 80 ive.- for PO4
kg/ha -kg/ha kg/ha 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
me. for k 760 730 680 800

2.1.3 fate of hogpre.te and nitrogen application on teff

L yield of teff uas adversely effected by most combinations cf phosphate and
nitrogen (T ble 25)c jpur of the combin ticns (0:60, 4020, 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 \drew luizuri ntly on all plots.
The straw yield was somewhat increased(by 3 @ 16 ) in the fertilized plots -
nitro en giving most of the Increase.

T .ble 25. iike effect of phosph te raid nitrogen on yield and test wei ht of
teffe

Design: L .ndomized blocks, 4 re]s
Variety; A-71

r.eeding date: July 31

Seeding r .te. ca. "0 kg/ha
Fertilizer* -—p.-lied on "uly 31
I"lot size: 15m<

Fertilizer Straw E'ectal:ziter Grain yield .Difference
p205 b )léield vaight ley/ha from no fertiliz-
a
ksito kgma (oM@ v er- ko/ha
0 0 6310 87.8 1830

i 0 40 6760 87.4 1040 -190

0 60 7140 87,0 1450 -380

40 0 6250 87 z 1620 -210

40 40 6280 86.8 1590 -240

40 60 7100 67.8 1640 -190

60 0 694 .0 8702 1730 -100

60 40 7340 874 1720 -105

60 60

6860 87.0 14 -
Rt-nrl ol ownr’ _ n7m  Tad PTO OW O %%a i &y = 350



2.1.4 ftate of phosphate and nitrogen application on fl:ix

ilo significant response was di; .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 iIncrease 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*25) the full potential cf response to fertilizer may not
have been realized iIn 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 m

fertilizer eight of Yield
P2°5 kg™ha hechl iter kg/ha
kg/ha 9

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 61.4 690

Table 30 b. Average yield of Kedwood flax at different levels of PO™ or H
nd at all levels of the other fertilizer.

v, Kg/ha ..+ Kg/ha Yield, Kg/ha Yield diff. from no 11 or PYO,-
Kg/ha 25

0 _ 670 -

30 - 670 0

50 ; 700 +30

- 0 640 .

- 30 730 +90

_ 50 680 +40



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

Variety: K 613 B

Design: Randomized blocks, 4 reps.

Seeding date: April 12 rad 13

Sp .cing: 80 X 30 am

Fertilizer* Triple S. P04 on ™pril 12, "Uea on June 20
Plot size.lo (net)

Treetment Relative Weight of: ) Yield difference
u degree of luOo seeds hectoliter Yield from no fertiliz-
F_2°5 kg/ha No of lodging g kg/ha er
kj/ha ear3 kg/ha kg/ha
0 0 85 100 421.3 75*8 9630 -
0 40 77 74 425.8 75*4 8160 -1470
0 60 80 68 411.2 74.8 7920 -1710
0 80 80 a3 450.7 75.6 9260 - 370
40 40 84 68 420.7 75.8 9050 - 580
40 60 80 61 433,5 75*6 8210 -1420
40 80 79 % 4297 75.4 8620 -1010
60 40 %1 81 435.6 75.2 8530 -1100
60 60 8 71 451*8 75.0 9020 --610
60 80 IS 77 425.3 75.4 8600 -1030
80 40 78 0 427.3 75.8 8630 -1000
80 60 74 71 443.8 75*4 8340 -1290
80 80 77 68 432,1 75.4 8260 -1370

Standard error = 386* Lsd 5% = 1120 kg, CV = 7*1%
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2.1.5 R*e 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 t le On old
farmyard. Nevertheless, it is not clear why some of the fertiliser combin-
ations (0:40, 0:00, 40:60, 803;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). ite results are summarized in Table 3. There was no significant
response to phosphate. This was surprising because earlier iIn 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 iIn spacings were significant. In
this trial 80 X 40 can was significantly better than 80 x 20 an, but not
better than 80 X 60 an.

There was no interaction between fertilizer and spicing. 1itrogen was
applied on two replications, but no response was observed.

Table . “fre 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 SPO4 on July 3, urea on reps. | and IV on
August 8

Plot size: 16 m

Fertilizer Spacing

P2°5=\\ h a 80X20 am 80X40 am 80X60 am AVeI"agekfor phOSphate
kg/ha kg/ha kg/ha g/ha

47 1170 1450 1420 1350

A 1380 13u0 1370 1380

Average for

spacing 1290 1420 1340

Lsd 5 % for: fertilizer
fertilizer

320 kg, spacing = 100 kg. two spacings iIn one
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 transportcost, urea iIs the cheapest sourceof 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 and30 kg/ha) and at
three different stages of application, although this was asplit-split plot
experiment, only data from the 80 kg/ha application = 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 knom, A rate
of phosphate and nitrogen trial situated next to this trial failed to show
any response of Kt,, L'F. 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 , pliew . ti; of nitrogen at planting time iIs 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"i1trogen Yield
source application 54 kg/ha C0 kg/ha difference
kg/ha (80-54)
-kg/ha
Urea 1. Jduly 12 2940 2920 - 20
(46, N) 2. 1 July 12,
m-August 6 2770 2800 + 30
3. August 6 2930 2840 - .
Average 2880 2850 - 26
-anmonium 1. July 12 2880 2880 0
Sulfate i July 12
nitrate b Aug,, 6 2710 2930 +220
(26% N) August 6 2580 2740 +160
average 2720 2850 +127
Nitro chalk July 12 2750 2870 +120
1% N) 1 July 12,
i Aug. 6 2630 3120 +490
August 6 2670 2620 - .
Average 2680 2870 +187
Grand aver-
age 270 2860 +100
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Table 33 b. Summary of the yields (kg/ha) of Kerb. jr = .ayo ,J '01 trt
different sources of nitrogen and time of application; aion
nitrogen was applied at 80 kg/ha

-Time of applic; - tm

Source o July 12 i July, =EAugust August 6 fcurce of I
kg/Zha

Urea 2920 2800 2340 2£7Q

Amm. Sulf

Ke3 2880 2930 2740 2850

Nitro chalk 2870 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 sw.ll rains, information is needed as to
the best time of applying nitrogen. Nitrogen (as urea) .. applied half at
planting time, half at the beginning of the big rains, and all cf it ~t the
beginning or iIn the middle of the big rainy season. The plot was uniformly
fertilized with 50 kg/ha 19C 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 iInpart 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 -~rdmolybdenum 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 e a remarkable iIn-
crease iIn yield, #a 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.



Table 34* The effect of time of application of nitrogen on yield and other characteristics of
hybrid maizc.

Variety H 613 B
Seeding date April 12
Spacing 80 X 30 an
Fertilizer 60 kg/ha P on April 12
Plot size 16 m2 A
Relat ive
No. of degree of eiyht of: Yield
treatment ears lodging 1000 seeds hectoliter kg/ha
g kg
ilo nitro*t en 82 100 397 o7 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 86 427.6 75.4 7860

Standard error = 4*84, Lsd 96 = 1440 kg, CV = 12.2%
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The "barley responded in much the same way 5$ the wheat, except that the

results were net as c&ar-cut as those of the wheat due to groat variation iIn
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 firc
S, R from nitrophos 15:15:15« Trace elements;
Borax, 20 kg/ha; Mn 804, 30 kg/ha; Cu S04, 5 kg/Zha;
Zn S04, 5 kg/ha, soaium molybdate 2*5 kg/ha.

Yield from different fertilizers (kg/ka)

i K f2o5 N ;P N:zP:K I;K + Trace
Crop / variety Fore (0) (G050) (B0:50:50) elements
kg/ha  kg/hn. &0 kg/ha kg/ha (50:50:50)
kg/ha 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 1690 1720 1620
Barley, Beka 480 610 1590 1770 990 1260
Broadbeans, loc,1 930 690 980 1130 1130 1220

2«5*1 3ate and method of application of phosphate on ~/heat

The results of phosphate trials on Meat nd other crops were disappointing,
in 15677 in that phosphate failed to give economic levels of yield increase,
in spite of the fact that the soil at Lulums . is very deficient iIn 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 ,ce elements. 1 itrogen (46 kg/ha N) was applied on all plots. The
questions that eere hoped to be answered by this experiment were: 1) Are
trace elements limiting T 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 plotsO Sixty kilograms F?0 per ha. when applied
in the seed row gave the highest yield (1920 kg/ha), although not significatly
higher than erther 40 lay/Ma 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, wthen 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 iIn
combination with lime and trace elements, on the yield of wheat

Design Randomised blocks, 3 reps
Variety 0156 (white)
deeding date July 26
Seeding rate 100 kg/ha
Fertilizer ;uicl, lime, 2 tons/ha, Lorax, 20 kg/ha; Hn SO4,
30 kg/ha; Cu S04, 5 kg/ha; Zn S04, 5 kg/ha
Plot size D112 m
Y eatrent 1w " eight of  Yield  Vield difference
1000 seeds ko/ha. from check
| £ kg/ha | A
1. Check (110 P0O4) 32.1 1200 — —
2. P04 broadcast, hoed in
(60 kg/ha) 31.3 2980 1780 148
3. FO4 + 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. PO4 (40 kg PpO ) applied in
the row 32.0 2910 1710 142
7. P04 (60 kg applied in
the row N 3100 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 testedcn Romany and
Supremo Kenya X Yaqui 48 (Tables 37a &b). For the twovarieties (also for
each variety) 50 kg/ha gave significantly less yield tian 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 1t 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 1is 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 iIn 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

Average
_ Seeding rate (kg/ha) for
Variety 50 100 125 150 175 200 varieties
ka/ha kg/ha kg/ha kg/ha  kg/ha  kg/Zga kg/ha
Supremo K* 1420 1680 1670 1660 1680 1750 1640
Romany 2030 2120 2280 2370 2300 2200 2220

Ave, for dates 1720 1900 1970 2010 1990 1970

Lsd 5c for: varieties
1 variety

520 kg, seedin® r tes - 120 kgT 2 rates for
160 kg
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Table 37 be The effect of seeding rate onyieldand test weight of wheat

Design > Split-plot, 4 reps. fTain 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 1000 seed Yield Difference
kg/ha weight kg/ha from 100 kg/ha
£ kg/ha
Supremo Kenya X Yaqui 48
50 30.9 1420 -260
100 27.2 1680 —
125 26.9 1670 - 10
150 28.6 1660 - 20
175 28.0 1660 0
200 27«7 1770 + 70
Average 1640
Romany
50 328 2030 - 90
100 32.0 2120 —
125 31.5 2280 +160
150 3lo7 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

Fertilized Unfertilized
beeding rate Yield Difference Yield Difference from
kg/ha kg/ha from 100 kg/ha kg/ha 100 kg/ha
kg/ha
Supremo - Kenya X Yaqui 48
50 1900 -110 A0 -420
100 2010 0 1360 0
125 2110 +100 1230 -130
150 2130 +120 1190 -170
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 2580 +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/ha did not yield better
than either 50 or 100 kgZ/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 eps
Variety : Bela
Seeding date ; July 19
Fertilizer : 200 kg/haPo0- and46 kg/ha N on 2 reps
Flot size :2821m2 23
Seeding rate 1000 seed Yield Difference
kg/ha weight kg/ha 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 3R2.7 1700 +570
200 2.1 1850 +680

Standard error = 1.235? Lsd 5c¢ L 1% = 370,510 kg, CV =17.2%
3.1.3 Spacingofmaize (see 3<.2.3 )
3.1»4 Spacingofsunflower (see 2.2.1 )
3.1*5 Spacingofbroadbeans

a spacing trial was carried out on broadbeans as shown in Table 3% 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
eere not significantly different from each other: 20 X 10 an, 20 X 15 anm,

40 X 5 an, and 60 X 5 an. 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

iIT 20 X 5 cn iIs 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 a1 should be recommended.

In an adjoining area two plots, each 6 4.8 were planted to the same broad-
beans used iIn the spacin trial by broadcasting 120 and 240 kg/ha, correspond-
ing to spacings of 40 X 10 cn and 40 x 5 am, 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 130 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 3 Tue effect of plant population (spacing) on yield and test .eighit
of horse beans.

Variety - Local selection
Design ; Randomized blocks, 4 reps.
Seeding date: June 28
Fertilizer : Lone?
Plot size :12m
____ Spacing
Between rows In the row eiunht cf Yield
am am 1000Itseeds 3g/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 43109 1360

Standard error = 1.386, Lsd 5% L 1% = 410 & 5701, CV = 16.4%.

302 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 iIts per-
formance on the different dates was similar to Kt. ¥y, X Hy48,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 Julyl?) 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 ves evidently too late for all varieties tested™

As can be inferred from the above comparison of Kt. Fr. X hy48 and Romany,
there was v\ri ty X date interaction. In additon to the better performance
of Romany on the mirst date, It was also much more superior to Kt. Fr. X Ky 48
when planted on June 28, whereas the two \ rieties were not significantly
different fron 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 1), they had a remarkable effect (il 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 iIn 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 tripd seems to indicate that varieties resistant to leaf diseases would
"berefit 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* Hain plots = dates, sub-
plots e varieties
Seeding rate: 100 kg/ha

Fertilizer %n@ D
Plot size JO'm

Variety and Lodging Reaction to: n/ Ei™ht of:

date of plant- 0-10 stripe r. blotch™ 1000 seeds 1 hecto- |,

-ing % 0-5 & litre kg

Kenya 1

June 28 8 &5 2 26.6 .2 1390

July 12 & 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

Kentana R XI"lapyo 118

June 28 6 3 23.9 76.6 2590

July 12 4 - 2 24c3 80.0 2700

July 22 tr - 1 24.2 80.6 2210

August 2 0 - 1 291 84.0 2500

August 15 tr - 1 AN.05 84.8 1720
Average 20 1.6 27.2 81.2 2340

Romany

June 28 3 - 1 35.0 81.2 3650

July 12 4 - tr 30.0 81.0 2930

July 22 2 - tr 28.4 82.6 2280

August 2 0 : tr 302 832 2280

August 15 tr - 0 38.4 82.8 1650
Average 1.8 tr 32.4 8202 2560

jJ 0 =no blotch, 5 = 100% 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
June 28 July 12 July 2 August 2 august 15 for

Variety kg/ha  kg/ha  kg/ha  kg/ha  kg/ha variety
kg/ha
1 1390 1480 1490 1260 1400
KentanaXFrontanax
kayo 48 2500 2700 "2210 2500 1720 2340
Romany 3650 2930 2280 2280 1650 2560
Average for dates 2540 2370 1990 2010
ave. for Kt.Fr.d
Romany 3120 2810 2240 2390 1680

For Ktc Pr. X i1y 48 and Romany: Lsd D for: dates = 440 kg, varieties =
150 kg, 2 varieties for 1 date = 330 kg
2 dates for 1 variety =700 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, [liceever, some comments may be made on the results
(Table 41). The local variety, ~ruso, did much better than the iIntroduced
variety, Bela, aruso gave the highest yield on the earliest planting date,
June 280 Jlinting 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 iIntroduced 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 Split plot, N reps.
Seeding rate 100 kg/ha
Fertilizer hone
Flot size g2 ra
Variety and date eight of 1000 seeds Yield
J£:VKL
June 28 J
ArusO j6c2 1250
Beka ?8.2 390
8/;0
July 11
ruso 35*6 970
Bel a 31.9 480
720
July 2
aruso 36.0 900
Beka 29.8 A20
u, st 2

.ruso jo, 420



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

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.sxtsx 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 pp-.iio.g 01l 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 e yield
reduction from the late planting was higher fcr tho hybrid and Jimma
maize (72 and 80%) than for the local variety (65%)* 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 iIs concemed., 75 x 30 am
was aomeewhat better than 75 x 40 an. 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 iIn
line with the above conclusion, although for hi 632 spacings of

75 x 40 cn and 75 x 30 cn 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 18;47?0 at planting, 45 kg/ha N
on June 2/.

Plot sizes 94 n)2

, ifc of" 1000 seed Yield

Planting time Wo . of stalks cobs weight 90$ DM
and variety Spacing  per. plot per plot @ kg/ha
Early (April 2)
H 632 75x30 am 55 83 424-1 11,700
75%x40 aom 60 77 421.5 11,230
75x60 cm 52 63 434* 8 9,560
10,830
Jimma 75x30 am 48 56 376.5 6,410
75x40 cm 48 51 383™M4 6,530
75¢.0 an 4? 55 2. N 6,060
"6,330 J
Local 75x30 an 61 o1 nn/ g 5; 290
75x40 cm 52 2A3.1 3-992
75x60 am 46 62 244 .4 , 4,00

A.420" |



Table 42 a (continued)

No. of 1000 seed Yield

Zrllgn \t/;??eg/me Spacing l;)gr |chJrlfotStalks I(J;glkisplot \éveight lE(I;//oth
Late (June 5)

H 632 75*30 an 43 32 367-6 2,660
75™M0 am <] 3 362.0 3,370

75%x60 cm 24 333.5 2,990

3,000

Jimma 75x30 cm 50 306.1 1,600
75x40 cm 35 14 - 1,110

75%x60 cm 24 16 342.8 1,140

1,280

Local 7530 am 52 52 201.8 2,280
75x40 am 4 44 177.0 2,230

75x60 cm 28 28 216.9 1,400

1,970

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

Time of planting

Spacing Early (April 2) 1 Late (June 5) Average for
am Variety kg/ha kg/ha 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
Jimma 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



3.2*4 heeding date of teff

Since teff straw iIs 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 ta 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 43.

Contrary to expectations, the highest grain yield was produced from the first
date of planting®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 18« The yield of grain from the second growth
was about 600 kg/ha for the 3 varietiese There xes 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 iIn a year with a
different rainfall pattem,, 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.



Table 43,, The effect of seeding date on fr. inandstraw yieldof teff.
Design : Split plot, 4 reps.
L-eeding rate: 25 kg/ha
Fertilizer : 15 kg/ha h 4 23" kg/haP.,0n  atplanting + 35 kg/ha K 5 weeks later, on reps | & IV

Plot size - 10
Date of planting He ight Lodging eight of straw hectoliter ".eight of seed Value
and v riety an 0-10 air dry weight kg/ha ,/ha
kg/ha kg
July 11, harvested for seed
a-44 100 10 8630 8400 2590 733
A-71 109 < 10 7/20 8508 2600 809
DZ-01-186 107 10 8310 84.4 1800 675
July 11, 1st cut for hay
a—44 5480 223
A-71 - - 4610 - - 224
DZ-01-186 - - 4300 - - 172
July 11, 2nd cut for seed
A-44 40 0 1870 8604 580 163
A-71 66 0 2530 8702 640 217
DZ-01-186 61 0 2230 87,0 660 228
July 25, for seed
A-44 o1 8 8100 8502 2150 632
a-71 105 4 6710 87.6 2000 648
DZ-01-186 3 4 8150 85.6 1460 584
.agust 13j ior seed
A-44 76 4 6820 8606 1660 502
A-71 89 3 6500 87.8 1790 592
DZ-01-186 a 0 7070 87.0 135C

2/ Cost of &raln = a-44 = s20/100 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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302,,5 Planting date of chickpeas

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«

Table 44 . Data from planting date trial on chickpeas.

Variety DZ-10-4

Spacing 20 cm between rows
Seed rate 50 kg/ha

Plot size 45

No. of replications 4
Dates of harvest Planted ~ugust 6 - January 10, 1969
Planted -mgust 28 - February 6, 1969

Weight of:

Planting Yield I of I 1 hecto-
date kg/ha plants/ha 1000 liter
g kg
ugst 6 520 182,000 111.4 77.6
AUguSt 28 140 142,000 98.4 77.8
qs%F{"—kc17 } Kot harvested %888

3.206 Seeding date of flax

Dakota and a local selection of flax were used iIn a seeding date trial (Table
45) Por 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 iIn 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
seeding date
Variety July z Jul?/ 4 July "2 é\é(te‘rage
kg/ha kg/ha kg/ha variety
Local 992 855 812 890
Dakota 1188 827 804 940
Ave. for dates 1090 840 810

Lsd 5% for; dates = 100 kg, varieties 80 kg.



3*2,7 Seeding date of sunflower

The results of the trial on seeding date of sunflower are presented iIn
Table 46. The first two dates (July 2 & 12) yielded much better than the
last dateyJuly 2. 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 Hazera improved

Design Randomized blocks, 4 reps.

Spacing 80 X 20 am

Fertilizer None ,,

Plot size 28.8 m (net)

Weight of:
Date 1000 seeds hectoliter Yield
g ... kg/ha

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 a3 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, iIf not better, than
the earlier plantings.

Table 47° The effect of seeding date on yield of soybean

Design 1 plot observation
Spacing : 50X 5 an
Fertilizer : i.ae

Plot size :© 24 m2

Seeding date

Variety May 3 June 5 July 12 Average for varieties
kg/ha Wha kg/ha kg/ft—g
B 7/4 688 927 1300 972
Hill 651 656 885 731

Ave. for dates 669 791 1092



B Cii(P PROTECTION

The weed and pest situation in,l1'"68
Weeas

A comprehensive report of the weea situation i~ given in ZijiJ publication
No. B 10.

The composition cf the wed 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 iIs a
poor one. A better solution is offered above all by a better crop

rotation, but also seme chemicals are promising.

Insect pests

Agrotis segetun (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 194. 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.ciis 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 es"am,

Plusia spp. and Athalia sp. caused some damage on rape, mainly at the
edge of the fTield. The attack was moderate, however, and It iIs u.oubt-
ful whether control measures were economic.

Keliothis armiera (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.



Liseases
Wheat

Puccinia atriiformis (stripe rust)j Puccinia “aminis!® fm g jfoitic (stem
rust) and Puccinia reconuita (leaf rust) are very important aiseases iIn
the wheat growing areas, ana severe attacks mainly of stripe rust were
observed also iIn 1968.

Tilletia foetiaa (bunt or stinking smut) caused a great deal of quality
deterioration but also yield losses at altituaes above g*M> ms 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 mrysiphe 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

coronagg (crown rust) and also Puccinia graminis 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 iIs grown
at too short intervals.

Sunflower

Sclerotinia sclei stiorum, 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 iIn October and November.

Prices used in profitability calculations?

Hired labour Ith» , 1,- /uay
Seed cleaning \% 1,75/ql.
Seea-dressing 1,,75/41°
Transport for cleaning orseed-uressing 1,25/9l.
Hire of tractor andsprayer " 8 .-

Ltheat 207>~ /L.
Barley 12,- /ql.
Teff 2~ ,- /Ol
Maize 109- /ql.
Chick-peas 17+ /l.
Broad beans 13,- /l*
Flax 205 /ql.

Costs for chemicals are March 1967 prices in Addis Jbaba whenever possible.
Prices for chemicals not available in Ethiopia are estimates.

4. \WED 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 kgs/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 175« [I'his crial inaicu.ces that by a secona weeding the yield
can be raised by another 9

+) exclusive of chemicals
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The difference iIn 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 iIncrease obtained Irom cleaning

and a second weeding iIs just sufficient to cover the extra cost involved.

Seed: Cleaned seed, purity 100 %
Uncleaned u » 95.5%

Variety: "Nech sinde™1

Spacing: 20 on.

Seed rate: 100 kg/ha., drilled

Date of seeding: July 19

Plot size: 24 m2

No. of replications: 4

Dates of weeding: Sept. 17 (one weeding), Aug. 29 and Sept. 17
(two weedings)

Date of harvest: Dec0O 26

Té&ble 48. Different"purity levels and weedin intensities in wheat

Yield increase Weight of Value Cost Pro-

Seed Purity 1000 yigrd over fit
No. of weedings Yield Seeds | hi_gner check g/ha
kg/ha kg/ha 1 gn-  kg. kg/ha /ha
Uncleaned Seed
Seeding once 1,410 32.2 79*0
Seeding twice 1,450 80 6 32.1 78.8
Cleaned Seed
Seeding once 1 1,390 33.7 79.8
Seeding twice 1,560 170 12 32.2 79.2
Uncleaned Seed 1,450 32.2 78.9
Cleaned Seed 1,480 30 2 33.0 795 6 3 3
Seeding once 1,400 330 79.4
Ceeding twice 1,520 120 9 2.2 790 24 24 0

4*1*2 Seed Purity - manual weeding inflex

Also in this trial, the yield increase fron 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 iIn less time than one late weeding.



beed: Cleaned seed, purity 10V.
Uncle ,ned seed purity 92°6,

Variety: Local flax from .asella marl et

bp cing: 20 am

beed rate: 25 kg/to

Date of seeding July 24

Plot size; 24 m2

No. of replications: 4
Oates of "“weeding: Octo 3 (one weedingjmAug. 28 Ccte 3 (two weedings)
Date of harvest: Lee, 2

Table 49* Different purity levels and weeding intensities iIn flax

Seed purity. Yield ! eiht of Value Cost Pro-
No* of weeding® ka/ha  vield incr. 1000 11 hi | of over fit
kg/ha  j seeds , kg yield check Mha
gn incr. st/a
$ha,,
[Market seed
eeding once 870 3.68 70,2
r twice 1110 240 28 3.68 72.2 48
Clean seed
eediag once 980 3.77 72.4
1n twice 1150 170 17 3.74 1@ Y|
larket seed 990 360 71.2
Cle™.n seed 1070 80 7 3c76 71.8 16 1 15
eeding once 920 3.73 71.3
Jeeding twice 1130 210 23 3.71 |71*7 42 0

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

Although at present all seed is broadcast, row planting offers obvious
advantages iIn 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 iIncrease yields, particularly in large seeded crops lil-e maize and broad
beans.

4.2.1 Teff

Teff requires intensive weeding and is C..fe 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



Spacinge= 20 cn (drilled)

Seed rate; 25 kg/ha (drilled), 35 kg/ha (broadcast)
Date of seeding: July 19

Plot size: 24 m2

1.&c of replications: 4

*feeding dates: Oct. 2 (one weeding), “ug- 29, Oct. 2 (two weedings)
Date of harvest; Dec. 11 (broadcast), Dec. 19 (drilled)

Table 50. Hand weeding in broadcast and drilled teff

Hecto- Value of Cost
Yield in- litre yield in- for

ereatnent Eé%g Crease weight crease weed- P;ﬂg't
kg/ha Q kg Fha ing v
-/ha ,,_

Broadcast

wo weeding 1010 86.4

Hand weeding

once 1230 220 22 85.8 55 o1 -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

1L n  “twice 690 420 256  85.4 105 80 25

bo weeding 640 86.5

Had weed 1187

once 910 2710 42 86.2 68 86 -18

Hand weeding

twice 1050 410 64 85.6 103 20 13
Broadcast 1220 86 A0
Drilled 520 -700 _5g  86.2
4*2.2 llaize

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 iIn the soil fertility state cf the
trial area. The hybrid maize plots were more uniform and the yield iIncrease
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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Varieties : Local maize from Asella marketj Hybrid maize H 613 B
Spacing : 80 x 25 an (row planted)
Seed rate : A, row planted 17 kg/ha
A, broadcast, and B 25 kg/ha
Date of planting : April 11
Plot size = 19,2 m2
No. of replications: 3
-eeding dates : Two weedings June 7j "~ug» 30
Three weedings hay 14, July 11, «uwg. 30
Dates of harvest: Local maize Dec* 10
Hybrid 27
Table 51 a» frequency of weeding in local and hybrid maize, broadcast and
row planted.
.e;ht of yieli
Variety Yield YieldincrO 1000 Plants/ Cobs/ Cobs/ Cob,
treatment kg/ha  kg/ha seeds lkhg' ha ha plant on.
Local rmaize
Broadcast
No weeding 660 /5 74.6 50,300 21,700 43 30
Two weedings 1490 830 125 245 7500 43,700 32,600 5 46
Three ” 2540 lus80 285 249 758 40,500 47,200 1.17 54
Row planted
10 weeding 250 231 74.0 24,700 8,000 cRX 31
Two weedii.gs 1440 1190 476 260 75.2 34,200 26,200 .77 55
Three 2370 2120 848 260 74.8 43,600 39,200 .90 60
Hybrid maize
Broadc st
Ko weeding 1130 309 736 25,300 17,500 *69 65
Two weedings 3220 2090 185 3093 75.0 28,800 31,100 1.08 104
Three ~ 4540 3410 302 461  7/5*2 25,700 27,800 1.08 163
Jlov planted
No weeding 1750 313 734 41,100 25,300 .62 69
Two weedings 3720 1970 113 379 74c2 42,500 35,900 .85 104
Three 4620 2870 164 379 75¢c6 42,200 42,200 1.00 109
No weeding 950 73»9 35,400 18,100 51 52
Two m_eedings 2470 1520 160 - 749 37,300 31,500 .84 78
Three weedings 3520 2570 271 75.4 38,000 39,100 1.03 Q0
Local maize 1460 250  74c9 39,500 29,200 «74 50
Hybrid : 3160 1700 117 373 745 34,300 30,000 087 2
road. cast 2260 29,700 .83 76

ow planted 2360 1. 4 - mss 29,400 77 80 —



66

Table 51 P- economics of different weeding intensities in local and hybrid
maize, broadcast and row planted*

Value of Cost over

Yield yield check
Trefament, increase increase /M Profit
variety Wha S $/ha
£0 weeding
Two weedings 1520 152 67 85
Three 7 2570 257 72 185
Local maize
Hybrid 1700 170 26 144
Broadcast
Row planted 100 10 ]

4«203 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.

Jyom 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 lad, 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 Altermative employment
but sufficient labour, an intensified weeding might be an advisable measure*
IT 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 an
Seed rate: 100 kg/ha
Date of plantings July n
Plot size: Ib r

Mb of replications: 4
Dates cf weedings weeding once - Sept. 4

t tuice - Aug. 12, uept. 4
Date of harvest: Lev. 14

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

Yield Yield In- = _eigit of: Value Oost
crease 1000 of for Pro-
Treatment kg/ha . kg/ha seeds 1 hi yield weed- it
B N
Al kg Increase r']»r}%a /ha

[Broadcast = /hn—

lo weeding 550 392 7608

Hand weeding

once 750 200 36 404 7902 26 77 51

Hand weeding

twice 740 190 35 371 786 25 96 w7l
JRow planted

1o weeding 780 407 78c2

Hand w/eeding

once 840 60 392 78.2 8 51 -43

Hand weeding

twice 890 110 14 372 7904 14 77 63
Broadcast 680 339 78.2
[{FDN planted 840 160 24 390 7808 21
To .eeding 670 399 77.5
Hand weeding
once 790 120 18 398 79.0 16 64 -48
Hand weeding
twice 820 150 22 371 790 20 87 -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.



Variety ;

Spacing ;

Seed rate ;

Date of seeding »
Flot size :

1;00 cf replications:
Dates of weeding %

Local flax from /isel la market
20 am

25 kg/ha

July 24

24 m

4

Oct, 8 (one weeding)

Aug, 29»COct. 8 (two weedings)

Date of harvest : Dec, 3

Table 53° Hand weeding iIn broadcast and drilled flax
Yield in- el, Iit of Value Cost
Treatment Yield crease 1000 1 hi of for Profit
kg/ha kg/ha @ seeds yield weed-
an kg in- 1ng
crease V/ha
J/ha.
Broadcast
Hand weeding
once 810 359 69.8
Hand weeding
twice 1010 200 25 355 67.8 40 12 28
Drilled
hand jeeding
once 990 3*62 70.6
Hand weeding
twice 1070 & 8 3.55 70.0 16 -12X 28
Hand weeding once 900 3.61 70,2
i " twice 1040 140 16 355 08.9 28 0 28
Broadcast 910 3°57 68.8
Drilled 1030 120 13 3.-53 70.3 24

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

4«3 lierbicidal itfed 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 am.0ll 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 <srin crops
occupy 7550 of the -arable area, .ad 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 Orass 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 dleaved weeds iIs excellent iIn
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 Orassess The effect of the herbicide will then mainly be to provide
. ee of grasses.



4«3d Chemic 1 weed control inwheat and barley

Two trials were laid out in which exactlythe same chemicals were used, iIn
wheat and barley, They are recorded together below,

as was expected, the effects onweeds and yields were more or less the same

in both trialso The barley wasslightly 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 fr as 2, 4-D - anine is concermed, however, a somewhat
later stage should be preferred to avoid any risk of damage,

From an economic point of view, thereis a profit fromall treatments in
wheat except 2,4-D-amine, Treatmentsb and T - h seemto be the most profit-
able ones. In barley, on the other Ird, no treatmentexcept linuronyields
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.

Variety < Kenya 1, Beka
Spacing ; 20 am

Leed rate ; 100 kg/ha
Date of seeding : July 16

Plot sizes 2206 m2

I'o, of replications: 4
Jates of treatments July 30 (linuron), ,4g, 6 (the lest)

Dates of harvest i kiov, 13 (barley), 1700 28 (wheat)
Table 54 a. Chemical weed control iIn wheat and barley, yields and test
weights.
1000 seed Hectolitre
Treatment Kg of -ctive Yield kg/ha weight gm weight kg
ingredient/na heat Barley heat Barley heat Earley
a Check 1870 1880 30.0 28.6 83,0 69.2
b jCPA IcO 2030 1850 3105 31.1 84.2 72.4
c 2,4-D amine 08 1870 2010 32,0 29,6 83.0 69,8
C MCPA+
Mecoprop+
TBa ,4/c85/d 2020 1920 3lce 31.9 82,8 6808
e ICPA+dicamba 1,0/.07 2000 1960 30,6 30,7 82.6 69.6
T Dichlorprop. * 9 2080 2090 3l 30.4 83.8 68,8
€ HCPA+
dichlorprop+
ioxinil 1 .05/.45/.27 2090 2150 30,2 31c3 83d 69,2
h Linuron .3 2080 2080 30.7 31c0 83.2 70,8

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

Yield increase over check Value of yield [
Treatment kg/ha c increase Profit
heat Barley iheat Barley l.len ;heat Barley cost /heat Barley

Check
b TICPA 160 -30 9 -2 4 3 -4 19 13 -23
c 2j4-D amine 0 130 o 7 4 0 15 14 -14 1
d MCFA+

I iecoprop+

TBA 150 40 8 2 5 30 5 % 4 21
e I-CPAHdicarba 130 80 7 4 6 26 10 2 A -12
T Dichlorprop 210 210 1 n 4 25 29 13 -4

1ICPA+

dichlorprop+

ioxinil 220 270 12 14 13 44 2 2 15 3
h Linuron 210 200 11 1 n 42 24 14 28 10

Table 54 c. Chemical weed control iIn wheat and barley. _.eights of weeds,
gwvm , % weed control, and percentage of ear deformities.

Weight, gn /7 1
Poly- Guizotia Oxalis Amaran- Vari- Total,% weed

Treatment gonum scabra  obliqui- thus ous con-
nepal- folizg* angusti— broad- nI;l/Z trol Defor;“ed
ense " folius leaved V?ﬁrs /OB
weeds eat Bagey
n Check 702.4 159 7.7 46.8 80.7 853.5 0O .02 .00
b kcpa 18.4 7.4 6.4 9 6.3 39.4 954 .02 .13
P 2,4-D amine 10.8 - 6.6 : 10.2 27.6 9608 271 .28
@ MCFa+ *
1tcoprop+
TBA 38.3 2.7 4.1 ks’ . 67.7 92.1 @2 .20
e KCPA+dicamba 503 6 u> - 1411§ 17.5 97.9 o1 .08
JfDichlorprop 27.3 5.8 9.4 16.7 2.8 72.0 91.6 01 -00
k 1A
dichlorprop+
ioxinil 2403 02 7.2 11.0 42.7 95.0 .00 .05
hLinuron 07.3 4.2 10.1 7.7 2.9 1522 82.2 .04 .03

40302 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, gm/2, and %
weed controlo

eights of weeds gwv m2
Poly- Gui- Oxalic Corri- Aroaran- Vari- Total ¢

1 ai./ha donum zotia obliqui— giola thus Ious gm/2 weed
JTreat- T nepa— scabra folia capen- angusti- broad con-
filmt lense sis folius  leaved trol
Sp-.
fric-
ana
no treat- "
ment 361 106-" 7 8 29 8 519 0
LA 1.0 67 17 5 4 6 105 80
2,4-
D—amine .8 2 24 9 4 6 4 69
HCPA+
dicamba 1.0+.07 20 15 17 2 2 2 58 89
Hecoprop 1.56 3> 2 7 86 83

4-3.3 Chemical weed control in local and hybrid maize

Since weed problems are very serious in m .iz, 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 lessthan 117/ ? exactly the
same as in the hand weeding trial* This indicates thatthelocal 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, iIf the labour has to be hired at the rate of one dollar a
day. [IFf cheaper labour is available, hand weeding might be a more attractive
altermative. The trial was carried out in ron—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 Local maize from mislla market

hybrid maize Il 513 B
Spacing : 81 X 25 am

Liead rate%

Date of seeding;
Plot size;

1o of replications
Dates of treatment

Dates of harvest

Local maize 17 kg/ha
Hybrid maize 25 kg/ha

April 16
28 m2
3

Hand weeding iiay 14, July 11, Aug. 30

Atrazino April 24
2,4-D ester Lay 14

Local maize Nov. 14
Hybrid maize Dec. 11-12



Table 56 a, Chemical weed control

Varietyj
treatment

Local maize
1.0 treatment
Proper hand weeding
Atrazine, 2.2 kg a.i./ha pre-em

in

maize.

Yield
kg/ha

400
3170
2950

2.4-D ester, 0.9 kg a.i./ha, postem 1690

Hybrid maize
No treatment
Proper hand 1 eeding
Atrazine, 2.2 kg a.i./ha pre-em

2890
4430
5150

2,4- L ester, 0.9 k& a.i1*/ha posterm 5340

ho treatment
Proper hand weeding
Atrazi ne

2,4-L ester

Local maize
Hybrid maize

1640
3800
4050
3520

2050
4450

Yield
crease

ka/ha | %

2770
2250
1290

1540
2260
2450

2160
2410
1880

2450

in-

693
638
323

78
85

131
146

114

117

Yields and agronomic data

199
249

255
256

371
372

391

240
371

Weight of
1000 1 hi.
seeds kg
<«m

71.2

74*0
75-0
74.4

75.0
75-4
75.8
75-2

73.1
74.7
75-4
74-8

73.7
75.3

A" _Iits/ha

31100
35110b
29,5C0
30,800

34,000
36,900
34200
35,700

32,600
36,000
31,800
33,300

31,600
35,200

No. of
Cobs/ha

17.,100
51,900
48*600
34,200

37,100
49,000
51,700
51,300

27,100
50,500
50,100
42,700

37,900
47,300

Cobs/
ol-.nt

1.48
1065
111

1.09
1.33

1.51
1.44

083
1.40

1.57
1.28

1»20
1.34

Yielpl/oob
m

23
6l
61

49

80
90
100
104

¥ B Rd



73

Table 56 b,, economics of different weed control measures in maize

Value of
ihtry Treatment yield iIn- Cost Profit
Crease - eha
v/ha -
a hio treatment -
b Froper hand weeding 216 68 148
C Atrazine, 2.2 kg0 a«ilha pre-em 241 8? 14
d 2,4-D ester, 0.9 kg a.i./ha, postem 188 15 . 173
l__ _____

Table 56 c. Chemical weea control iIn 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 o8 2 Q9
Atrazine, 2.2 kg
a.i./ha pre-em 0 100 11 87 11 o5
2 A-D- ester,
0.9 kg a.i/

ha postem 40 72 167 0 . 2007 10
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4*3_.4 Chemical weed control iIn broad beans

Five chemicals were, applied pre-emergent and testedfor weed control in
broad beans. All showed surprisingly poor results. Since the yieldwas
also poor, n™ profit was obtained from any of the treatments.

Spacing: 40 am
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.
Weight cf
kg of Yield Yield increase 1000 seedsj 1 hij
Entry Treatment a.i./ha kg/ha kg/ha % gm Yo
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
£  Dinoseb 2.0 550 -60 -9 77.4 490



Table 57 b Chemical vead control iIn broad beans* Weights of weeds.

Corri- .
giola Weights of weeds g/m2
capen- Vari-

Entry Poly- Come- sjs ous

(bee  gonum lima  ggp* Gui~ broad- Setaria Lolium Avena

table nepa- lati- @fri-~ zotia leaved pallide- temu—  stri-
:57c) lense folia Caa jscabra, weeds Tfusca lentum £osa

a 3p 18 83 115 273 908 : 165 453
b 135 47 47 9 298 657 ; 54 433
c 204 5 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



and % weed control.

Broad leaved
weeds CGrasses Toial

!
gV foControl | = & ~Control g “~Control

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

\ /"
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4.3.5 Chemical weed control in flax

Due to a purposely "ted seedbed preparation, the trial area was badly infested
with gramineous weeds, mainly Phalaris paradoxa* Since grasses constitute the
most serious part of the ¥oed problem, this condition corresponds well to the
general situation in the project area. Although the flax yield in the trial
was lov, due to the serious competition from weeds, the result is interesting,
since i1t iIndicates a good potentiality for yield iIncrease by use of grass
herbicides such as dalapcn, All herbicides were applied post-emergent.

Variety: Local flax from Asella market

Spacings 20 an.

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 an.
Date of harvest: Nov. 250

Table 58 a Chemical weed control in flax. Yield, test weights and profitability.

Yield Weight cf Value

Kg of Increase 1000 yield in-

a.i./ over check 3eeds 1 hi. crease Cost Profit
Treatment ha. kg/ha kg/ha gn kg v/ha i~a ft/m
No treatment 250 31.9 70.0
MCPA e 330 80 32 30,7 69%6 16:- 16:- 0
Linuron o4 200 30 12 31.4 70.2 6:~ 16:- -10:-
Dalapcn 1.7 610 360 144 33.6 70,0 725 20:- 52:-

n L

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

control

Poly- ) Vari-  Broadleaved Grasses

gonum  Guii- ous weNds (estimated) Total

nepa— zotia broad- % cont-  cont- % con
Treatment lense rsdbra leaved .m/m2  rol ur/m2 rol gn/m2  rol
No treatment 356 33 24 413 0 1040 0 1453 0
MCPA 104 13 3 120 71 1040 0 1160 20
Linuron g7 21 18 126 69 1080 0 1206 17
Dalapon 188 28 28 244 11 360 65 604 58



4c3<6 Cxiemical weed control in rapeO

Oil rape iIs 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
N Jush and rapid growth and competes successfully with both broadleaved and
gramineous weeds,, Even better control will be achieved iIf 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 an.

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 treatmenis of rape, gm./m.2 and % control,

Welghts of weeds; gm/m.2

Poly— jComme~ Vari=| Vari- Broadleaved
Lvene Setaria!gonum {lina Oxalis jous ous Grasses weeds Tota
stri--|pallide{nepa— |lati- |obliquidgras—! broad- Goont-{ | %eonte | | %cont—
Treatment 2082 fusca (lense !folia [folia |[ses leaved gm/m’2 rol gm/me rol _ /h‘ rol__
No treatment| 751 223 2202 27 19 76 1 1050 2255 3305 0
110 kg TCi/ha| 165 19 181 40 48 76 184 82 345 85 529 84
20 kg TCA/ba| 79 9 342 22 18 36 88 92 418 81 506 85

3L
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4«4 Chemical control of Arena species iIn 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 an

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: llos. 21

Table 60 Chemical control of Avena species iIn wheat

Yield in- Weed Weight of
crease over control, 1000 *
Yield check /oof seeds 1 hi
Treatment kg/ha kgs/ha 1 %  weights gm kg
Check 1310 0 27.8 81.4
HanC. weeding 1290 -2u -2 100 28.6 81.6
Avadex BD, 2 I/ha 1380 70 5 63 29.3 81.4
M 3 I/ha 1210 100 -8 76 28.3 81.0
4 1/ha 1360 50 4 8l 27.9 8l.6
. " 3 I/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 iInteresting, however, since it seems likely
that the higher doses of Avadex BITF have decreased the yield. From this in-
formation can be concluded that Avadex BIT should not be used in teff until
further knowledge on i1ts harmful properties is available™*

Since the price o 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 iInfestation.



Spacing: 20 cmO

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 increase Hectoliter

Yield over check V/eight
Treatment log/ha kg/ha % kg
Check 1370 87.4
Hand weeding 1520 150 11 87.6
JAvadex BW
2 1/ha 1550 180 13 87.4
Avadex BW
3 1I/ha 1250 -120 -9 87.8
Avadex BW
4 1/ha 1180 -190 -14 87.6
Carbyne,
3 I/ha 1340 = o -2 87.8
[ ke L

5. INSECT CONTROL

5.1 Observation plots Vith 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:

Esurviving plants as percentage

of surviving plants on check plot

No treatment 100

DDT, 10 kg. of % dust/ha 11

Dieldrin, 20 kg. of 2% dust/ha 113
1 000 ™ »” 7 1 worked into the soil 123

Malathion, 1.5 1® of S/ Il.L./a 107

5.2 Control of stalk-borers on maize.

Cutworms and stalkborcrs caused severe yield losses on maize crops iIn 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 iIncrease 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 an.

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: DD!1’, B~ H.L., 0.5 kg a.i./treatment
Date of harvest: Dcc. 24

Table 62 Control of stalk-bcrers on maize*

P _ i
i j I Weipht of
I Increase 1000 !
) Yield over check _ seeds . 1 hi4 ¥’ plants/
j Treatrent  Wha  =¥C/s I ognm kg ha
J i 1 j
I
No treatment 2390 ™ j 215 770 30,600
DDT dust 3160 | 770 3R : 25s gL76-0 i 26,900



[ ol Value

No of Yiold é&tincloui of
Cobs/ Cobs/ 7~ oy plants, jyiald Net
ha plant I % iricroese Cost profit
" T. ~ :
i
33,800 1.27 62 169 J - . _

46,600 173 68 47  j77:- 46— 31:-



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 snut (Tilletia foetida) is a bad problem at altitudes above 2,400
in Chilaloo

It 1s not known If there are other iImportant seed-borne diseases, and there-
fore, one trial was laid out with four different wheat varieties7 underessed
and dressed with mercury# Kentana Frontana x Mayo 48 proved a very good
yielder outyielding the poorest variety, Kenya 1, by 86% The seed-dressing
caused a yield iIncrease of 32% irrespective of variety« This iIs 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 an,

Seed rate: 100 kg/ha

Date of seeding: July 19

Dressing: Mercury (200 gn. of Agrosan GN/I0O kg. of seed)
Plot size: 18 m

No, of replications: 4
Date of harvest: Decc 2



Table 63 Control of seed-borne diseases on wheatO

Value
cf Cost
Weight of No of yield for
Yield in- 1000 st in- dress-
Yield crease seeds 1 hi« ears/ crease ing Profit
Variety" Treatment ka/ha ¢ gn kg ha r/ramtin A/ha c/ha
He2i7a 1 undressed 1100 2800 83.0 0
dressed 1320 220 20 20*%4 80.8 O 44-~ 3-- Vsl
K.F.xMayo 48 undressed 1900 24«4 78.0 0
dressed 2630 730 38 26.2 810 0O 146:- 3:- 143:-
Jikur sinde” undressed 1140 2500 7108 28,000 - -
dressed 1530 30 A 26506 73.6 0O 78:- 3:- 75:-
"Bavmde™” undressed 1080 2201 68,2 0 :
dressed 1390 310 29 23,2 7402 0 62;- 3:- 59-—
.ill varieties undressed 1310 25d 75-3 - - -
dressed 1720 410 X 2601 776 82:- 3:- 79:-
Kenya 1 1210 28,7 8179
I-.FXMayo 48 undressed 2260 1050 86 25«3 79*8
, - and
Tikur sinde dressed 1330 120 10 2548 7207
,Bawnde"" 1240 30 2 2207 71.2



1.2 &eed-dressing of barley

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 concermned,
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 iIs 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 an.
Seed rate; 100 kg/ha
Date of seeding; July 19
Dressings; Mercury (200 gn. of Agrosan ON/100 kg of seed)
Mercury + aldrin (100 gn. of Aldrex u/100 kg of seed)
Plot size; 18 m
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.

fteigtt of
Yield in- 1000 % Barley
Yield crease seeds 1 hi fly
Variety Treatment kg/ha ka/hc gn _ kg attack
Arusso undressed J2800 40.9 65.0 1.19
Hg 2440  -360 -13 40.4 61.8 ,-6j
Hg + aldrinl2300 -500 -18 41.2 65.4 .21
Mari undressed 1480 32.9 698 3.64
Hg 1580 +100 32.0 69.2 4.17
Hg + aldrin 1490 + 10 33.3 70.2 1.23
"Tikur gebs”fundressed 990 34.5 60.4 2.45
Hg.- 800 <90 -19 R.7 59.2 2.92
Hg + aldrin 610 3B 30.3 59.0 1.31
Bekc undressed 1770 33.9 69.2 5.2-
JHg 1900 130 33.0 69.2 8.33
Hg + aldrin 1890 120 3.1 69*%4 5.63
Arusso 2510 40.8 64«1 068
Mari undressed 1520 -990 -D P27 69.7 3.01
"Tikur gebsn  and 800 710 -68 2.5 695 2.23
Beka dressed 1850 -660 -26 33.3 69.3 6.41
- (undressed 1760 35.6 66.1 3.14
i:;sva”e 1680 80 <5  34.5 6409 4.01
(g + aldrin 1570 -190 -1 3.5 66.0 2,440



6,1.3 Seedl-dressing -of maize

Uhereas the local Asella maize yielded about the same when treated -ss untreated,
in Jimma 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 moer plant was
signficantly higher on the -untreated plots.

Spacing: 80 x 25 an.

Seed rate: 24 kg/ha (hybrid), 18 kg/ha @imme), 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)

Tablel65 Control 0? seed-borne diseases of maize.

1 ) ) Weight of

) Yield, Yield in 1000T 1 No of Yield/
Variety, crease seeds 1 hi. Plaints/ Cobs/ Oobs/ cab,
treatment kg/ha . fe/hat % gn kg ha ha plant
Hybrid H 6138 j |
dressed with thi-
ram + lindane 8530 f474 176.8 45,100 57,700 1.18 148
Jinma maize, un- )
treated 5720 370 j75.0 37,800 52,400 1.39 109 >

Jimma maize,
;dressed with Eg 4190 -1530

Local maize, un-

27 357 74.2 35,400 38.700 1.09 108

treated 5010 271 75.8 34,500 69,600 2.02 72

Local maize,

"dressed with rig 5190 80 J 2 273 j75-6 39-300 71,400 1.82 73
1

Jimma + local : i

maize: I

Untreated 5370 I 321 175.4 3%$,200 61,000 1.69 88

Seed-dressed 4690 -680 L13 315 j74.9 37,400 55,100 1.47 &

Jimma maize 4960 i 1364 "74.6 36,600 45.500 1.24 109

Local maize 5100 140  3- 272 j75.7 36,900 70.500 191 72



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

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 fron early planting might be due to heavy attacks from some disease.

The trial was designed to find outwhether 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 dressingraises 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 5006 of the seed rate per hectare. Since there are better
yielding varieties, which are moreor 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 an.

Sded rate; 50 kg/ha

Date of seeding: Aug. 8

Dressings; Aldrin, 40%, 100 gn/100 kg. of seed
Brassicol j -—juintozen) 100 gwl0*0..kg ci sceatAlarin, 40$
100 gw100 kg of seed
Aldrex T (Byo thiram + 25" aldrin) 400 gw100 kg of seed

Aldrex M (2% Eg + 40% aldrin) 100 gn/100 kg of seed
Plot size: 26.4 nm2

Ko. of replications; 4
Date of harvest: Jan, 1,1969

Table 66 Control of seed-borne diseases on chickpeas

Value
of Cost
Weight of No of yield for
Yield in- 1000 | plants/ in- dress- Pro-
Yield cr ase seeds ! 1 hi. ha crease ing fit
Treatment kg/ha kg/ha 10 kg Oot, ~ $/ha t/ha S/ha
No seed-dressing 430 89.8 77.0 177,000
Aldrin 530 100 23 89.5 76,4 209,000 17-— 2 - 15-—
Brassicol + Aldrin 520 N0 22 8:s 76,0 317,000 15-- 2 - 13:-
Aldrex T 560 130 31 8206 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. FCRaCE crops

In Chilalo awraja, the grasslands are grazed intensively. Overgrazing is
comon, 1.0 fodder is specially grown, therefore, it is inevitable that
there is no forage rotation. Because cf this the vegetation cover 1is
severely 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 ¥ rm showed
that natural grassland gave high response to phosphate and nitrogen application*
This has been confimmed by the results of this year’s trials.

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

Lome cf the fodder crops that were planted in 1,66 and I0J were lept and
harvested during 1968. New cbserv tion plots were established to give some
additional information about suitable fodder crops for the ;uluasa area.
Approximately 40 different fodder aons were observed. The most r>romisinO
ones were harvested, generally no iortilizer L s been applied.

7.1.1 Observation plcts planted In 1966

From the observation plots planted in 196G, it is worth mentioning that the
legumes alfalfa (modica p . tiva) nd esparsett (Onabrychis sativa) have
been doing rjurte well. Led clover (Trilclium i-nense), 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 -sm. Birdsfoot trefoil (hetus awmicaulatas) .. growing "..dl but
has net been harvested.



83

Table 67» Results of observations of various legumes planted iIn 196

Planting date: July 28, 1968

Spacing 30 an.
Seeding rate Clover 25 kg. per hectare. The other fodder crops xere sown
by hand.
fertilizer: No fertilizer
Plot size: 4.8 m
Crop/Variety Stages Height Harvesting  Yield,kg/ha
an date
Green
matter Dry matter
Onabr.ychis sativa
Esparsett After flowering 70 22/10/1968 28330 8360
seed formed
Lupinella No.13.66" After flowering
Seed formed 1 75 22/10/1968 22290 7290
1
Trifolium pratense
Red clover 18/ 9/1968 30920 8410
Markense Flowering 55 22/10/1968 x8 130 4900
Total 49050 13310
|
Red clover Flowering 60 22/10/1968 13540 5000
Dudensgard
Medica™o sativa.
Alfalfa 6/ 9/1968 14730 4010
Hairy peruvian Beg, flowering 22/10/1968 14420 3890
Budding . 50 26/ 3/1969 16670 4430
1 Total 45820 12330
Alfalfa 6/ 9/1968 11100 3120
Cape province Beg, flowering 22/10/1968 7710 2070
Budding ] 3 26/ 3/1969 11460 3210
Total 30270 840CT
Alfalfa 6/ 9/1968 8080 2500
Africana Beg, flowering 22/10/1968. 8960 2700
1 Buddiing 40 -6/ 3/1969 10630 2340
i 1 i Total 27670  "'7540

As the plots are very small there are very big border effect: and the figures

give only an approximate idea about the production capacity»
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7.1.2 Observation plots planted in 1967*

From the observation plots planted in 1967» alfalfa and silverle&f
desmodium (@esmodium 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 sar.polisum),
tall fescue (Festuca arudin-ac-eal,—~—axks foot (Dactylis glcrerata)
perennial ryegrass (ITium_perenne), westerwolths ryegrass (Lolium multi—
Tflorum VcV. westerwoldicum) and Italian ryegrass (Lolium multiflorumj 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:

Plot size:
Replications:

Harvest date

Unfertilized

Sept. 6 .1968

Oct.22 ,1968
1 March 26,1968

Total yield

Fertilized
Sept. 6,1968
Oct. 22,1968

- March 26,1969

Total yield

July 21, 1967

20 om.

25 kg’ per hectare

Half of each plot was fertilized with 300 kg
superphosphate (00% Pg 00.) per hectare.

April, 1968

2 2
From 19 m* t 45 m

2

Yield, kg dry matter per hectare

"ltalianT
from Casa
Agricola

3,310
4,290
2,100

9,700
3,580

4,240
2,770

10,590

llAI.fa”
from Weibul Isholm

1,400
2,000
800

4,200

2,030

2,250
1,250

5,530

"Isreal’ from
Simlaw’s

2,050
2,700
2,000

6,750

3,410

3,280
3,640

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 wvulgaris)* The beets stood green
throughout the dry season (October - February) and if the farmers cultivate
ohis crop they can MstoreT the toots iIn the ground and harvest according
to thelr needs. The fodderbeets iIncreased 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: July 18, 1968

Spacing: 60 om.

Fertilizers: Parts of the plots where fertilized with 100 kg triple super-
phosphate (46 % Pp O ) and 20 kg bcrax per hectare "(July 18,1968)
and 200 kg urea per nectare (October 22, 1968)0

2

Plot size: 43*2 m2 of which 2808 m~ were fertilizedo

Crop/variety Harvesting date Yield of green matter, fim of
kg/ha roots
Leaves Roots
Fodder beet* Red L
Otofte
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, lonfE Red
Mammoth
Unfertilized November 12 4,900 2,500
- M- February 3 15:830 32,920
Fertilized November 12 18,000 19,530 15
~ 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 sativaTl 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 (Trifolium subterranenn) was grom, 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

Planting dates July 31, 1968
Spacing: Marrow stemmed kale 60 cn. Other crops 20 am.
Seeding rates  Legumes 25 - 30 kg/ha. Oats, vetches 150 kg/ha.

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 18,1768) and 200 kg. urea™ (463% N)
per hectare (October 22, 1968).

PI*t sizes Marrow stemmed kale, rape and oats 43*2 m & Other crops 28.8 mf£
Cr* i i i
p/variety Stages Harvesting Yield, kg/ha Remarks
date

Green matter Dry matter

Marrow stemmed kale

Unfertilized 20 am. Nov. 12 2,640 23
Fertilized ] .
60 am Nov. 12 22,740 3,890 Attacked by
Rape, grand essex - cabbage moth
Unfertilized 10 om. Nov. 12 12,630 1,960 \
Fertilized 30 an. Nov. 12 29,720 3,840 J
Oats
Alamt Heading Oct. 3" 13,910 3,590
Wii_
Eggdcgﬁg Nov. 12 16,410 4,480
Suregrain Heading Oct. 30 15,64" 4,070
End of : .
heading Nov. 12 16,280 4,710
Lampton Beg. of
headiing Oct. 30 20,380 5,650
End of -
heading  nov. 12 19,420 6,390
Sorghum
Sudan grass Just bef.
heading Oct. 30 6,2ft 1,260
1
. Regrowth ~ Dec. 10 4,500 1,080
Total 10,520 12,340



Table 70 continued.

Sudan gTass Beg. of heading Nov. 12 6,60 1,660
M_ Flowering Dec. 10 8,210 2,700
Columbus grass Beg. of heading Oct. 30 6,570 1,450
- Beg. of heading  Nov. 12 6,850 1,624
—n_ Flowering Dec. 10 10,520 3,120
V3 vetches 2/3
Lampton Oct. 30 19,620 5,470
_M_ Nov. 12 17,820 5,770
1/3 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
o peas GG M8t
L
Tabor clover (single cut) was gromn for seed production. The seed was planted
July 24. Spacing 20 an and seeding rate 25 kg per hectare. Part of the plot

was Tertilized 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.



7*2 Observation of indigenous grasses and legumes*
7.2*1 Observation of teff as fodder cropo
Some teff (Sragrostis tef) varieties were comparedas fodder crop on small

plots, According to table 71, big differencesweredetected inthecapacity
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 an.

Fertilizer: 0

Plot size: 6 m2

Harvesting date: Oct. 301968

Stages: Be??- beg. of maturity

Variety Tield, kg/ha Dry matter relative

numbers
Green matter Dry matter

ASE, 5,060 1,780 100
a~39 7,170 2,390 134
a-53 3,960 1,420 80
A-44 8,350 3,160 177
BZ-01-354 J12,180 v4,570 256
Dz-01-238 8 400 2,980 167
DZ-01-239 7,120 2,610 146
Dz-01-186 8.400 2,630 147
DZ-01-200 111870 '""4,070 228
Dz-01-248 7:870 2.630 147
Dz-01-197 97710 3M50 193
D.Z-01-146 8,220 2,520 141
DZ-01-196 9,280 3,140 176
DZ—01-362 J11,340 v4,300 241
Dz-01—257 8,530 2,900 163
Zange 8,700 2,820 153
A-128 vi3,010 4,180 243
A-170 "13,280 *5,140 288

A-71 V13,230 4,630 260



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
Kulunsa farm# The laboratory tests showed that some of"the seeds had low

germination capacity* Snowdenia polystachya (annual) which yielded quite vell,
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 NU”Via%'e
% * ungerminatea
%

3 Andropogon abyssinicus 18 31 51
4 Andropogon chrysostachys 78 15 %}
10 Hyparrhenia hirta 3 15 82

Hyparrhenia sp. 39 12 49
7 Hyparrhenia sp. 8 32 60
8 Hyparrhenia sp. A
12 Hyparrhenia sp. 22 32 46
11 Themeda triandra 43 44
9 Trifolium sp. - 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 7
Noc Species
1.  Andropov-on
abycsinicus
2.  Pennisetum
clandestinum
3¢ Andropogon
abyssinicus
4. Andropogon
5. Snowdenia
poiystaohya
6« Hyparrhenia .
7. Hyparrhenia s,
8 Hyparrhenia p.

Trifolium sp*

Observation of some wdli. enous

Planting date

July 25

July 25

July 11

July 11

July 11

July 11

July 11

=

July
July 11

rasscs and leguminous spccies -t Kulumn;

Germination

Planted
vegetatively

Planted.
vegetatively

Good

No seed
germinated

Very good

Rather good
Bad

Very bad
No. seed gemm

Seed production

Matured Nov* 2
Good

No seed

L"ovtured Deo51Q
Good

Matured end of
March 1969 Good

Matured beg, of
Jan* 1969 V*good

in 1068-

RL'M ARKS

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

The plants spread by stolons rather rapidly
and at the end of January 1969 about 50b 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.

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

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®

No substantial yield. Flowering Jan. 22, 1969*

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

Only a few plants. Flowering Feb, 1969*



Table 73, coti—uucfl

10

Species

Hyparrhenia
hirta

Themeda
triandra

Hyparrhenia
P-

Cynodon
sp-

Cynodon
dactylon

Pennisetum
glabrum

Planting date

July 11
first sprout-
ing Jan. 1969
July 11
July 11

July 25

July 25

July 25

Germination

Very bad

Few seed
germinated

Good

Planting veg.

Planted veg.

Planted veg.

Seed production

Matured end of
Jan. 1969

Matured end of
Jan. few racemes

Matured end of
Jan. 1969 few
racemes

REMARKS

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

Only a few plantsa No substantial yieldc
Flowering April 1969*

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

The plants spread by long stolons(up to 3m)
At the end of Jan. 1969 ,a0ut.j.30% of the
area was covered by March 31° 50-60%.
Much better growth on the fertilized ploto

The plants spread by long stolons (up to 2m)*
At the end of Jan. about 40% of '"tte area was
covered. Much better growth on the fertilized
plot*

No substantial yield. Short stolons*



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 duoitf 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_ 0™ 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~ O ) April 9, 1968
application: Urea (46/N) May 8,1960

Harvesting date: October 15, 1968

Plot size, gross: 48 n

net: 48 m?
Replications: 4
Amount of Yield,kg. per ha.
p2°5 N Green Dry DM Relative Fertilizer Fertilizer
kg/ha  kg/ha matter matter Increase  numbers cost cost per
over con- Eth. W/ta kg. yield
* trol increase
ini
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 3,210 +1,310 169 80 6,1
80 80 17,830 6,510 +4,610 343 146 3,2
80 120 20,68Q 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: Aeelia, Livestock farm

Started: 1968

Date of fertilizer Superphosphate (20% P. O ) April 10. 1968
application; Urea (46% N) April 10, 1968

Harvesting dates: Parts of the plots were harvested on May 16, June 13, June 31 and August 15° The same parts were
finally harvested Octo 17th*

Plot size? 24 m?> o Each part harvested was about 6 m20

Replications:

Total yield in logy/ha dry matter at
different elates of the Tirst harvest

Amount kg/ha Average Fertilizer c.(st per
p2 o5 Que  CQut Cut cut Increase  Relative  Fertilizer kg yield increase in
N May 16 Jue® 22 June3l Aug.15 Ove'; CON~ " numbers  cost Etho #/ha
tro
0 0 2,730 2,560 1,800 3,120 2,550 — 100 — —
80 0 3,690 2,830 2,570 4,050 3,290 740 129 80 10,8
80 40 5,130 4,300 3,530 6,910 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 4,210 4,350 H,000 8,170 5,180 2,630 203 193 7,3
160 80 6,020 5,710 5,880 10,570 7,050 4,500 276 226 5,0
160 120 8,360 7,120 _ 7,340 13,440 9,070 6,520.. 356 259 4,0
Price of the fertilizers:
Superphosphate, 20% PN O™ Sth. *20.0 per 100 kg.
Urea, 46% N 3th. ~38*0 per 100 kg-

00T
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».1.? 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: Asella, Livestock famm,

Started: 1968

Amount of fertilizer

applied: 40 kg N as nitrochalk (21 %N), urea, (46%N)r aamonium sullphate nitrate (268\N) and nitrophose(NP 20:20)

per hectare. All plots were treated with200kgo superphosphate (20% P™ 0 )per hectare
except those fertilized with nitrophose.

Date of fertilizer April 10, 1968

application:
Harvesting dates: Parts of the plots were harvested on Junel4 ,August 15 and October 16. The parts which were
harvested on June H]were again harvested on October 16* The regrowthon the plots harvested
Augo 15 was too little to be cut.
. 2 B} 2
Plot size: 24 m . Each part harvested varied fron 5 "© 12 m
Replications:
i n — - - X
Nitrogen Amount, kg/ha Yield (dry matter, kg/ha)
fertilizer n
P2 °5 N Two harvests One harvest One harvest Average Relative
i 14/6 & 16/10 15/8 16/10 numbers
Nitrochalk 40 "740 7 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

10T
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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: Asella, Livestock farm.

Started: 1968

Amount fertilizer

applied: Superphosphate (20% 0™ 200 kg per hectare,

Nitrochalk (21% N ) 381 kg per hectare,
Harvesting da.te: October 18, 1968

2
Plot size, gross: 48m 0
net: 1972 m*

Replications: 4
Amount of Yield , kg per ha.
Date_of )
fertilization P2 O5 N Dry DM Relative
matter Increase
kg / ha kg /ha over con—- humbers
trol

No fertilization 0 0 4,130 - 100
April 10 40 80 8.80"- 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 4,330 206
July 1 j40 s 6,800 2,670 165

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 iIn 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 i1t is only possible to present the effect of the fertilizers*



Table 78.

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

104

Production and development of the vegetation in grassland used

200 kg. nitrophose (NP 20:20) per hectare applied April
12, 1968 and 100 kg ammonium sulphate nitrate Q$$N) per
hectare applied Aug. 27, 1968.

June 18-22 and October 22-247? 1968.

48 nu
30m

6

Numbers of trials: 4

Trial 1st

numb.. harvest
4*1*la 1,260
4.1.1b 840
4.1 .1c 960
4.1.1d 1,120
Average 1,040

Accordin%hto the
of them

Yield, kg dry matter per hectare

Unfertilized

2nd

harvest Total

1,100 2,360
550 1,390
380 1,340
690 1,810
680 1,720

Some A
Unfortunately 1t was not possible to

1st.

2nd

Fertilized

harvest harvest Total

2,070
1,370
1,860
2,670

1,990

should for e.g. have b".egocut u

SO

1,870

870
1,060
1,440
3,310

3,940
2,240
2,920
4,110

3,300

Relative
numbers »

Unfertilized
100

167
164
218

227
193

plan the plosts should have be™ harvested In various ways.
to_four times iInstead of two.
Tirst 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 : Asella5 Livestock farm

Started 1| 1768

Amount and date

fertilizer

applied : 200 kg nitrophose (NP 20;20) per hectare applied May 1st,

1968 and 100 kg ammonium sulphate nitrate (2&ha ) per
hectare applied August 27, 1968.

Harvesting date: October 247 1968

Plot sizes 48 m"
Replications: 2
Yield, kg dry matter per ha Relative
Treatment o o numbers
Unfertilized Fertilized Unfertilized
100
No grazing 3,220 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 55240 218

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

Location: Asella, Livestock farm
Starteo: 1968
Fertilization: No fertilizer applied

Harvesting date: June 24 and October 29> 1968. After the 2nd harvest
half of plots were opened for grazing.

Plot size j 48 m™
Replications ;

Yield, kg dry matter per hectare

Treatment 1st harvest 2nd harvest Total
Fenced iIn throughout the year 450 800 1,250
Opened for grazing during the diy
season ana the small rains 420 620 1,040

As the trial was carried out just before the 1968 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 iIs to be issued
in July 1969* This report will contain the results from

trials and studies on;

I« Soil preparation
2,, Storage
3. Treshing

4*  Transportation



LIST OF CADU PUBLICATIONS

A Project Preparation Period

1. Report Ko. 1 on the establishment of Regional development
project in Ethiopia, October 1966

Part 1 General Background
Part 11 Project Outline
Part 111 Appendices

(A reprint of the Summary is also available)

2. Report No. 11 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 iIn Arussi province,
March 1967

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

Results of trials and observation plots at Kulumsa 1966/67,
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 1967/68, January 1968
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14*
15«

16.

N

24~

25.

& "28.

Census iIn Sagure-Yeloma 1967? February 1968

. The changing rural society in Arussilandi Suwae findings

from a field study 1966-67? March 1968
CADU (Pamphlet in English and Amharic)

CADU plan of work and budget 1968/69 (with preliminary
estimates for 1969/70)

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

Introductory agro-botanical investigations in grazed areas

in the Chilalo awraja, June 1968.

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

. Crop sampling iIn the Chilalo awraja, Arussi province 19679

June 1968

General agricultural survey, August 1968

CADU statistical digest, May 1968

Descriptions of agricultural demonstrations 1968
Field trials and observations 1968/69

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

Feasibility study on the electrification of Sagure town,
September 1968

CADU, Annual report 1967/68, September 1968
Census in Dighelu village, May 1968

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

CADU semi-annual report 1968/697 February 1969
Results of demonstrations 1968/69

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

Feasibility study on sunflower protein concentrate and fafa
mixing plant

Results of trials and observations, 1968/69






