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Introduction

Depending on the soil physical and chemical properties, added
phosphorus may become essentially unavailable in the soil, when slightly
soluble or insoluble phosphorus compounds are formed in the soil. This
is why soils are often classified by their phosphorus fixing capacity
(Pox, 19725 Sanchez, 1975; Uost, 1978)? snd many placement methods have
been tested to determine efficiency and availability of applied phospho-

rus to the growing crops.

Crops may respond much bettor to banded than broadcast phosphorus,
especially on soil testing low phosphorus or on soils where high phosphorus
fixing capacity precludes easy amanipulation of phosphorus level (Roy, 1980)
Where soils are built up to medium or high levels broadcast or banded
phosphorus may be equally effec+ive (Barber, 195*? Albosal, 19797 Peterson
et.al, 1982; Murphy, (1982).

The methods of phosphorus fertilization influence the amount of phos
phorus needed for good yield (Abed et.al, 1978~ Turkhede and Prasad, 1970),

and phosphorus must be applied early, showing that young roots absorbing

1. Projects: Mz 8.030.3 (81); Sr. 8,030.3 (81) and P0.8.030,2 (80)

in IAR Research



pnosphorus much more rapidly than old roots (Hagen”ieker, 19575 Duncan

and Ohlrogge, 1958; Reith, 1959; Lawton and Davis, 1960; Duell, 19645

King and Skogley, 1969? Foote, 1969; Barber 1977, Foud et.al 1979?

Lamond, 1981). This type of result is a function of the plant and fixation
capacity of the soil; a different plant might require a different width

of band, and on a soil with a low fixation capacity broadcasting and

ploughing in mi”®it be better (Ez.edinma* 1975i Meptu, 1973).

Placement’ and type of fertiliser are inter—related and the needs of
a plant for phosphorus could be met either by placement of a readily sol-
uble phosphorus source or by spreading and mixing a slowly soluble source
such as rock phosphate (Singh and Black, 196a; Roy et.al, 197-? Arrogavel,
1979; Lamond, 1981). As it is impossible to saturate all the soil fixation
capacity, it is necessary to ensure that enough fixation site is saturated
so that intensity is no longer a limiting fa.ctor (De Datta etOal, 19652
Engoumendies and Pichot, 1975)e

The method of application is a compromise between the volume of
soil in which the fertilizer is placed (and where the roots can find it)
and the fixation capacity of the soil (Sadaphel and Singh, 1971; Pieri,

1975).

Under a wide range of soil and climatic conditions band application
of super—phosphate accelerated the rate of phosphorus uptake by different
e«crops (Barber, 1958; I1ARA, 1970 b; Virmani, 1971; Massaux et.al, 197472
Malavolta and Neptune, 1977? Delvalle et.al, 197'J, Sobulo, 19" ? Sadler,
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Table 1 Effect of different methods of phosphorus fertiliser
application (3gP— 0 /na as DAP, lelow recommended
rate) on maize (EAH—5) grain yield (o/ha) grown on

Alemaya soil series (with water conservation practice).

probo
Methods 1981 1982 1933 level Mean
510
50cm under the seed s 50.22 73.44 51.89 d 58.52
Two side dressing 46.78 69.00 81.30 65.69
One side dressing 42.11 72.08 71.26 ab 61.82
Broad castoc mi:: —in a
plough layer 41.22 65.42 68.52 be 58.39
Broad cast& not mix
in ploagh layer 38.22 65.49 59.23 cd 54.31
Check (No fertilizer
applied) 39.33 57.90 35.23 e 44.17
Probability level at 5i . b a ab
cv = 15.09

utmrt
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Table 2. Effect of different methods of phosphorous ..fertilizer
application (23kgP20./ha as DAP, Eelow recommended rate)
on maize (EAH-75) grain yield (Q/ha) grown on Alfcnaya

soil series (without water conservation practice)*

prob* pr-do—
Methods 1980 . 1981 level 1982 level Mean
5% 5%
5cm —under the seed 25.95 * 3ax50 v —@——— 2M009P 35.67
Two side dressing 27.30 27.08 ab 49.77 b 34.72
4\
One side dressing 23.55 30.56 b 47.73 S 33.95
01 *—A
Broad cast and mix in
a plough layer 26.89 28.11 ab 39.59 b 31.53
Broad cast & not mix in
a plough layer 23.85 29.69 ab 38.11 b 30.65
Check (No fertilizer
aapplied) 26.70 25.31 a 31008 c 27.70
Probability level 5% B . B A .

Cv = 14.41
DNMBT



Table 3. Effect of different methods of phosphorous fertilizer

application (69kgP? 0~/ha as DAP,

recommended rate)

on maize EAK—75 grain yield ((*/ha) grown on Alemaya

soil series (with water conservation practice).

Methods

5 om under the seed
Two side dressing

One side dressing
Broad cast & mix in a

plough layer

Broad cast &not mix in

a plough layer
" dTe-ac-(N-o—Fferti lizer...

applied)

Cv = 13.62
DNIOT

1982

65 086

69.99

59.76

76.03

78.62

65.30

prob«
level

5%

be

be

1983

76.59
70*16

460 00

58.94

43.07

34.97

prob.
level

m5%

cd

be

Mean

710 22
70.08

52.88

67.49

60.85

50.14
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Tabel 4« Effect of different methods of phosphorous fertilizer
application (23kg P,0r/ha as DAP, belov reconuuended
rate) on maize (EAH-75) grain yield (Q/ha) grown on

Damota series (Alluvial soil).

prob.
Methods 1961 level 1982 Mean
_ SI_—_
5an under the seed 89.13 c 4S.14 68.64
Two side dressing 77.72 b 44+ B6 61.29
One side dressing 63.89 a 40.83 52.36
Broad cast & mix in a
plough layer 72-05 ab 35.02 53.54
Broad cast & not mix in a
plough layer 61.53 a 41.71 51,62
Check (No fertilizer
applied) . 61.53 a 32.97 w7*25.
Probability level at 5/: a *b

— 14—

Cv = 10.31

D mr



Tabel 5 Effect of different methods of phosphorus fertilizer
application (92kg P~O~/na as DAP recommended rate)
on maize (EAH~75) grain yield (o/ha) grown on Alemaya

Balck Soil (Vertisols)

prob. prob.
Methods 1932 level 19s3 level Menn
%S e Shv-
5cm under the seed 32.00 b 25.06 b 28.53
Two side dressing 29.70 b 25.24 b 27.51
One side dressing 36.63 n 26020 b 31.42
Broad cast & mix
in a plough layer 36.36 | 55— 03 a 46.10
Broad cast & not mix
in plough, layer 34. 96 a 25.94 b 30.45
Check (No fertilizer
; Applied) 2460 m d 22TT6 b 23.38:

cv 15.21

DUMRT



Table 6: Effect of different methods of phosphorus fertilizer
application (46kg P.0~/ha as DAP, below recommended
rate) on maize grain yield (o/ha) grown on Alemaya

Lalck soil (Vertisols).

prob, prob*

Methods 1982 ........ . level - 1983 level Mean

. 5 m 5%

*m —
5cm under the.seed. 35*52 a 25.00 b 30*26
Two side dressing 30*71 32*11~ Ifa’:: 31*41
One side dressing 20%£>0 be 26*33 , ab 28.22
Broad cast aa mix in a
plough layer 31*63 ab 31*95 1A 31*79
Broad cast & not mix
in a plough layer 30. 9 18.00 c 24* B
Check (No fertilizer
applied) 25*11 16*55 e C 20.86

cv = 15.17
UIMRT



Table 7: Effe.ct of different methods of phosphorous fertilizer
application (69kg P"O~ha as DAP recommended rate) on
sorghum (2752) grain yield Q/ha grown on Alemaya soil

series with water conservation practice.

Methods

Fivecm under the seed
Two side dressing

One side dressing
Broad cast and irix in
a plough layer

Broad cast and not mix
in a plough layer
Cheok (No fertilizer)

Probability level 5%

Cv = 14.22
EBIRT

1982

70.60

76.04

72.75

6b» 16

63.96

42.96

prob.
level

J/e°

ab

ab

1983

63.34
57.04

116.46

60.33

58.07

——35.11 "

Mean

66.97

66.54

94.61

63.25

63-52

39.04 —



TAble 8: Effect of different methods of phosphorus fertilizer

application (23k>: 0_/ha,
N
on sorghum (2752)\ grai% yield Q/ha

"below recorimended rate)

wn on Aler "aya

soil series with water conservation practice.

Methods

5era under the seed
Two side dressing
One side dressing

Broad cast & mix in a

plough layer

Broad cast & not mix in a plough

layer

Check (No fertilizer

applied)

.~probability Level 57 e

1981

38.18

33,35

35.22

37.86

37.36

34.73

1962

56.92

66.95

60.90

i 60.57

61.83

~1*983

64.65
72.83

61,55

68.36

| 64.06

38.65

Mean

53.92

59.38

52.56

55.60

54.43

39.38



TAbel 9: Effect of different methods of phosphorus fertilizer

application (j9kgP—0Qj /ha as DAP,

sorghum grain yield (Q/ha) grown on Alemaya soil

(without water conseraation practice)0

Methods

Five cm under the
seed

Tito side dressing
One side dressing

Broad cast and mix

in a plough layer

Broad cast and not
mix in a plough

layer

Check—(No fertilizer)

Probability level

5%" e =

Cv = 11.33
DPVFFIT

1982

52.71

55*96

57.44

61033

43. -4

*48*06

prob.
level

5%

be

ab

ab

recommended rate) on

1983

92.78

85.76

84.93

88.56

31.16

66.97

series

probo
level

5%

Mean

72.74

70.86

71.19

75.22

64.80

57.52

11..



TAbel 10: Effect of different methods of phosphorus fertilizer

application (23k"?,0r/ha, below recommended rate)
sorghum (2752) grain yield ,hr. jovm on}/.]_eraaya

series (witaout water conservation practice)0

prob, prob. prob.
Methods " ....... 1'931 level '1932' level 19S3 level

5/0 5% 5%
ELve am under the
seed 18.44 cb 50*36 ab 70.77 a
Two side dressing 23*53 d 53.82 ; a 75.76 a
One side dressing 13.93 cd 58.42 a 62.55 b
Broad cast and
mix in a plou”Xi 15*31 abc 51-68 j ab 18.61 a
layer
Broad cast and
not mix in ploughl3*50 ab 59.42 a 56-92 c
layer

_________________ — —_— = L—J
Check (No fertilizer)
12.67? a 43«94 J4.36 C
Probability level-5% ¢ £
m -4  TTTTTTT

Cv = 14.88
IFMRT

on

soil

Mean

4.9.36

51.04

46-63

48.53

43.28

37-16



Table 11: Effect of different methods of phosphorus fertilizer
application (23kg P~O_/ha as DiiP, below recommended
rate) on sorghum (2752) grain yield (Q/ha) grown on

Damota series (Alluvial soil).

* Methodse . < 1918 1982 * Mean m
5cm under the seed 47.08 50,53 48081
Two side dressing 45-76 44.27 45.02
One side dressing 47 .24 43.61 75.43

Broad cast & mix in

a plough layer 51.52 51,02 51.27

Broad cast & not mix in

a plough layer 46,91 39.83 43.37
Check (No fertilizer applied) *42.80 v 36.33 m39.57
CV = 6.14

DNMRT
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Tabel 12: Effect of different methods of phospnorus fertilizer
application (92kg P OnjAia as DAP, recommended rate)
on sorghum (2752) grain yield (Q/ha) frovm on Aleraayj

Balck soil (Vertisols)

L:...... o 9 , -
[ i
prob,
Methods 1982 level 19%3 Mean
I tit e *

5cm under the seed 29.95 d 36*68 33.42
Two side dressing 39.83 be 49108 44.46
One side dressing 44.77 ab 36*60 40.69
Broad cast & mix in a

plough layer 48.72 a 47798 48.35
Broad cast a not mix in

a plough, .layer M — 48722 P - _ _ _-37.91 43.07
Check (No fertilizer applied) 33.74 cd 40104 36.88.
Probability level 5al L

m| .

cv = 14.27
DUMRT



Table 13. Effect of different methods of phosphorus fertilizer
application (46kg PO O”~/ha as DAP, below recommended
rate) on sorghum (2752) grain yield (Q/ha) grown on
Alemaya Black Soil (Vertisol).

prob.
Methods 1982 level 1983 Mean
5°h
5cm under the seed 49.76 a 15.30 32.78
Two_ side .dressing————— +mi3061 m o 17.43 30.52
One side dressing 52 .64 c 21.18 36.91
Broad cast & mix in a
plough layer 48.88 ab 16.86 32.87
Broad cast & not mix in
a plough, layer 44.80 be 22.61 33.71
Check (No fertilizer
applied) 34.23 d 36.93 25.52

Probability level 51° a b



Tabel 1/1. Effect of different methods of phosphorus fertilizer
application (69kg Pd), /ha, recommended rate) on'potato

tuber yield (Ton's/ha) grown on Alemaya soil series.

prob. prob.

Methods 1982 level 1983 level Mean
5/o p

5cm under the seed 39-77 a 17.12 a 28.44
Two side dressing 32.20 b 15.30 23-79
One side dressing 29.47 b 16.23 a 22.85
Broad cast and mix
in a plough layer 26.91 c 16.27 21.59
Broad cast and not mix
in a plough layer 29.82 b 15.67 a 22.75
Check (No fertilizer
applied) 12.11 d 9.87 10-99
Probability level at 56 a b

CV= 16.59 3

dnmrt



Table 15» Effect of different methods of phosphorus fertilizer
application (23kg P™O /ha below recommended rate) on

potato tuber yield (Ton's/ha) grown on Alemaya soil

series.
Methods 1981 1983 Mean
5cm under the seed 40,60 17.76 29.18
Two side dressing 50.31 24« 95 37.63
One side dressing 41.04 68.13 54.58

Broad cast and mix in

a plough layer 37*55 16.06 26.80

Broad cast and not mix in

a plough layer 40*53 15.08 27.81
Check.(No fertilizer applied) 28.76 15.31 22.03
CV = 16054

DNIIST
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Introduction

The objective of proper timing of fertilizer application is to obtain
the highest yield with minimum investment in fertilizer material and labour.
At least two different conditions are involved in deciding time of fertilizer
application: (I) Cost is reduced if the number of application are kept as
minimum and if they are carried out during periods when labour is most
available, and (2) efficiency is improved if the -—application of fertilizer
is made at a time when the fertilizer is utilized most efficiently by the

crops.

Nitrogen fertilizer may be applied before planting, at time of planting,
sidedressee after planting, or in a combination of these practices, the most
effective method is dependent upon growth determinant factors such as soil
temperature, the fertility levels of the soil and moisture conditions. The
latter factor in addition can markedly influence nitrogen losses by leaching

or volatilaization (FAO/IAEA, 1970)-

Adebayejo (1966) has summarized efficient fertilisers application
practices being used in the tropics. A four year study from 195% “ 1962
showed that time of application of nitrogen greatly influenced the yields
of grain, the percentage of nitrogen and the crude protein under Nigerian
conditions characteristics of the early maize cropping season from March to

July.

1. Sr0 3.030.2 (81): 8.2.(81) P08.090.9(80) in IAR Research Programme
for 1976 E.C. (1983/84).
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Split application of nitrogen fertilizer significantly increased maize
grain yield by 35% when two equal doses were supBlied at planting and
one month and two months after planting, and 31% when four equal doses
were supplied at planting and one month, two months and three months
after planting® Yield was significantly reduced when application was
delayed two months after planting,. High yields of maize were not obtain-
ed by supplying the whole of nitrogen fertilizer at one time either at
sowing or any time later during the growing season. However, applying
all of the nitrogen fertilizer one month after planting significantly
increased the percentage of nitrogen and of the crude protein content
of the grain® The maize lar weight was favourably influenced by spread*—
ing the nitrogen application over the three month period of the maize
growth. The results obtained in these investigations seem to suggest
that a split application of nitro.gen fertilizer is likely to produce
higher maize yields in tropical climates than when the application was

made in none single dose either at the time of sowing or later0O

The proper time of nitrogen application to maize is of matter of
concern both economically and environmentally. Preliminary results in
Kentucky showed differences in efficiency of nitrogen use from one part
of the state to another and similar variability has been reported in

Illinois (Miller et al*, 1975)*

Data from field experiments on rice strongly indicate that higher
grain yields were obtained from the same level of nitrogen, when the
nitrogen was given in two splits at medium tillering and panicle in-
tiation stages. Early season application were inferior to mid or 1 ate
season applications, particularly when most of the fertilizer was
applied at the seedling st>vge, Apparently the ea.rly season application,
before coinmencement of continuous flooding, roots of plants were not
well developed yet to make good use of the added nitrogen. Thus most of

this nitrogen was lost by denitrification and volatilization (Ghobrial,

1980).
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In general, reported research suggest that spring application 01
nitrogen is more effective than fall application for winter wheat
(Blackett, 1957? Doll, 1962; Welch et al., 1976). Nitrogen fertilizer,
applied to winter wheat at the time of fall seeding are frequently not
as effective as top dressings the following spring. Similar results
were obtained on other crops (Rehm et al., 1977; Stivenson et al.,
1969; Winston et al., 1963). Losses of fall—-applied nitrogen may be due to
conversion of nitrogen to a leachable form and its subsequent leaching
from the root zone and to the volatilization of nitrogen into the atmo-

sphere o Leaching of nitrogen has been shown to be related to the amount

of water moving throu”i the profile.



Table 1v Effect of time of nitrogen fertilizer application
(150kg N/ha as urea, recommended, rate) on maize
&AH-75 grain yield (Q/ha) grown on Alemaya soil

series (with water conservation practice)e

prob.
Time of application 1932 1983 level Mean
51>
All at planting 62.34 53.01 a 57.68
All at 30-40 days after
planting 62.90 61.87 a 62.39
All at 50} tassling 59.38 53.87 a 56.63
mpt planting and g at
3040 days after planting 61.23 62.13 a 61.63
g-at planting & -g at 50fo
tassling 58.83 62.69 a 60.76
-gat 30-40 days & -g at
5@ tassling 60.00 64.99 a 62.50
Check (No fertilizer applied) 57.35 33.98 b o .o 45067

Probability level at yrk

Cv = 11.93



Table 2. Effect of time of nitrogen fertilizer application
(69kg N/ha as urea, below recommended rate) on

Maize (EAH-75) grain yield (g/ha) grown on Alemayn

U—:—— series {with—atei on Jpreseti-ee)r—
- —_ *_ - -
prob. prob. prob.
Time of application 1981 level 1982 level 1963 level Mean
I 5% 5%
All at planting 87.11 3 70.11 e 40.85 bed 66.02

All at 30-40 days
after planting 85.77 ed 5057 b 55.05 b 66.80

All at 50fo tassling 68.78 cb 62.16 ab 52.50 be 61.15

g at planting £ gat
3CT40 days after planting 70.33 cb 52.17 d 71.16 a 64.55

-gat planting & g— at
50f tassling 52.88 a 64.75 a 37.21 d 51.61

e dat 30—4Q. days & i—
at 50~ tassling 75.00 dc 60.98 ab 70.20 a 68.73

Check (No fertilizer
applied) m65.33 b 54.08 c 42.03 bed 53.83

Probability level
at 5%p a a a

Cv = 17.61
DNMRT



Table 3. Effect of time of nitrogen fertilizer application
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(69kg N/ha as 'area, below recommended rate) on maize

(EAH-75) grain yield (gq/ha) grown on Alemaya soil

series (without water conservation practice)®

Time of application

All at planting

All at 30-40 days after
planting

All at 50 tassling

J-at planting & at
30—-40 days after planting

at planting & at
50~ tassling

. g at 3Q-4P_days <Jr at
5C~ tassling

Check (No fertilizer
applied)

Probability level
at 5%

Cv= 20.43
DNMRT

28.78

26014

25.14

29.83

28.78

34.75

22.64

I

pro'bVv
level

1981

44.58

47.17

46 043

40.88

34.41

29.97""

26.64-

ab

be

Mean

33.25

47.38

31.56

34.07

31.60

32.36

24.64
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Tabic: 4. Effect of time of nitrogen fertilizer application
(46kg N/ha as urea below recommended rate) on naize
(EAH-75) grain yield (o/ha) grown on Damota series

(Alluvial soil) and P 0~ kg/ha.

Time of application 1981 1982 Mean o e
All at planting ... e, ,_.59.44 _  29.04 44.24

All at 30-40 days after planting 67.66 30.34 40.00
All at 50$ tassling 59.69 29.97 44.63
Jrat planting & J3-at 30-40 days 65.11 29.10 47.11

> at planting & g-at 50% heading 61.86 31.82 46.84

\ at 30-40 days & J-at 50$ heading 64.44 31.82 48.13
Check (No fertilizer applied) 62.44 25.16 43.80
Probability level at 5$ a - b J U -
cv= 5.42

DNMRT

i MtH I AIlM



Table 5 Effect of time of nitrogen fertilizer application

(92kg H/ha as urea, recommended, rate) on maize

(E.AH-75) grain yield (o/ha) grown on Alemaya Black

soil (Vertisols)»

Time of application

All at planting

All at 30-40 days after
planting

All at 50% tassling

-g at planting < at
30—40 days

g-at planting & jyat
«501b tassling

gat 30-40 days & w at

*50~ tassling

Chexk (No fertilizer applied)

.Erobabi lity level at 5%

cv= 15.45
DNMRT

P™O,. kg/ha..
prob.
1982 level
5%

52.72 ab
06041 a
50.50 (o}

520 17 be
57.35 b
49.76 C

3 3-6V._. d
dl

TO983...

47.29

31.31

37.21

31.73

42.16

40.60

17.97

prob.
level

'5%

be

ab

ab

Kean

50.01

48086

41.95

49.76

45.18

45.16

25.82.



Table

6. Effect of time of nitrogen fertilizer application
(46kg N/ha as urea, below recommended rate) on maize

(EAH-75) grain yield ((“/ha) grown on Alemaya Black

soil

(Vertisols).

Time, o£ application

All at planting

*
.»,

»e

All at 30-40 days after

plant

ing

All at 50% tassling

4-at planting & ~ at

30-40

-k

tassl

days

planting & g-at 50%

ing

m-at 3040 days ¢ at

50% tassling’

Check (No fertilizer applied)

Probability level at 5/

Cv =
3NMHT

14.17
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198.2

51.98

62*34

60.31

49.2

64.01

57.72

50.69

prob.
level

be

ab

aj

abc

be

.M 3

34.32

31.00

25.91

29.67

31.22

24.97

*22.3&

tl

prob.
level

ab

be

ab

ab

Mean

tilt;

43.15

46.67

43.11

39.44

47.62

36.35

36.54
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Table 7* Effect of time of nitrogen fertilizer application
(69kg N/ha, below recommended rate) on sorghum
(2752) grain yield Q/ha grown on Alemaya soil

series with water conservation practice.

Time ofmpplication 1981 1982 m19s3 *Mean <
...All at planting 27.00 43094 61.22 44«05
All at 30-40 days after planting 26.17 43*78 53.50 41.15
All at 5d heading 25.84 40.82 40.74 35.80
g-at planting & g-at 30-40 days 32.10 46.25 45*66  41.34
m-at planting & at 50% heading 33.91 58.81 59.45 50.72

at 30-40 days & -g-at 50% heading 31.77 57028 46.60 45.22

Check (No fertilizer-applied) 25,02 36.76 26.47 30.08 m

Probability level 5% '1' b. d .» a

DNMRT
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Table 8. Effect of time of nitrogen fertilizer application (69kg

N/ha, as urea, below recommended rate) on sor?ium (2752)

grain yield (o/ha) grown on Alemaya soil

water conservation practice).

Time of application — — —

All at planting

All at 30-40 days after
planting

All at 50% heading

(flowering)tasselling

Half at planting and
half at 30—40 days after
planting

of . _ =%

Half at planting and
half at 50jo heading

(flowering) tasselling

Half at 30-40 days after
planting and half at 50%
heading (flowering) tassel-

ling

Check (No fertilizer)

Probability level 51°

cv= 24.29
DNMRT

1981

27.16

24.69

21.23

20. 08

25.51

27.49

16.63

= 1-ORp—e—

54.15

38.78

50.20

'59.42 "

41.31

44.06

36.76

prob.
level

cd

1983

79.80

45.77

52.56

'63.41

44 .37

24.96

series (without

=

prob.
level

Mean

53.70

36.41

41.33

47>

47.01

38.64

26.17

1€



Table 9 Effect of time of nitrogen fertilizer application

(150kg N/ha as urea,
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recommended rate) on sorghum

(2752) grain yield (Q/ha) grown on Alemaya soil

series (with water conservation practice).

Time of application

All at planting

All at 30-40 days after

planting

All at 5*$ heading (flowe-

ring) tasselling

Half at planting and
half at 30—-40 days after
planting

Half at planting and half
at 5 heading (flowering)

.tasselling#

Half at 30-40 days after
planting and half at ~Ojo
heading (flowering)

tasselling

Check (No fertilizer)

Probability level 5f0

cv= 15,70
DNMRT

1982

72.42

47.56

35.55

54.93

41.15

42046

40.28

be

1963

59.93

63.09

50.00

79.2

56.34

55.37

43.91

prob.
level

AR I

Mean

66.20

55.33

42.73

67.07

48.76

48. 92

42.10



Table 10.
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N/ha as urea, (recommended, rate) on sorghum

yield (o/ha) grown on Alemaya soil

conservation practice).

1-v \ — k

Time of application

«All at planting

All at 30-40 days after

planting

All at 50jo heading (flower—

ing)tasselling

Half at planting and half
at 30-40 days after
painting

Half at planting and half
at 50% heading (flowering)

tasselling

Half at 30-40 days after
planting and half at 50%
heading (flowering) tassel-

ling

Check (No fertilizer)

Probability level 5%

Cv = 18*30
DNMRT

1982

67*66

50.8c

57.28

47*89

42.46

40.93

37*%52

prob.
level

5%

cd

de

1983

6—3.36

67.08

38.73

66.67

45.49

58.55

37.81

prob.
level

Q

Effect of time of nitro;cen fertilizer application (150kg
(*"752) “rain

series (without water

Mean

_65.51

58,94

48.13

57.28

43.98

49.77

37.67



Table 11. /Effect of time of nitrogen fertilizer application
(23k# N/ha as urea, below recommended rate) on

sorghum (2752) grain'yield (Q/ha) grovm on Damota

T (Alluvj.al.~soil). fo
A/® ; CCa fj — tt'0zZz— — —— S ——Irr—r—+—njj— — ——
c J—
prob.
Time of application —  9-1981 - ——i«vei — " 2 ———— idQ—
c O 0. 50
0
o .o Tp
All at planting 51.51 cb 19.91 35%J1
c * 10€1? 00 M gy
All .at 3.0-40 days after r £\ B,
r.it—xclq
planting 52.51 cb 20.57 36.54
L ££...C —~@C: te 11A
All at 50$ heading 48.55 ab 19.58 34.07
g-at planting & at .S
30-40 days 54.32 Cc 51.68 53.00
xz} 01" Cr .re/—
g-at planting @« g-at 50$ - fe..
heading 52.18 (;b i 23.37 37.73
g-at, 30-40 days & J-at tre
5Q/S heading 61.39 d 22.55 41.97
0 .y —
— Ge—k—(-No—fertiliser .
applied) 46.91 a 13.59 32.75
Probability level b51° a b
Cv = 20.86

DNMHT



Table 12. Effect of time of nitrogen fertilizer application
(92k™ N/ba as urea recommended rate) on sor”~um
(2752) j”rain yield (Q/ha) grown on Alemaya Black

soil (Vertisols).

A

> Time of-—application "'1982 1983 Mean
All at planting 53.65 33.34 46.25
All at 30-40 days after
planting 61.23 50.43 55-83
All at 50jo heading 43.12 32.55 37.84
# at planting a g-at
30-40 days 72 .42 38.64 55-53
4- at planting € J at 50%
heading 50.62 60.46 58.54
J-at 30-4.0 days & J-at 50%
heading 53.10 60.17 59.14
Check" '(fT6 ‘fertiliter—app.licd) . 50.03 35-33 42.68

Probability level 55 -

Cv = 19.42
DNMRT
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Table 13® Effect of tine of nitrogen fertilizer application
(46kg N/ha as urea, below recommended rate) on sorghum
(275?-) grain yield (Q/ha) grown on Alemaya Black Soil
(Vertisols)

prob.
Time of application 1982 level 1983 Mean
510
All at planting 42.46 0 58.62 50.54
——Al14 -at —30—-40mlays.—aft.er plant.ini STA | b 56.75 56.93
/ill at 50" heading — 36.37 d 37.98 37.18
jr at planting o: ¢ at 30".":0 days 70.28 a Seofé'l" 61.28
jt  planting & % eX 50$ )
heading 40.16 cd 68.97 54*57
i- at 30-40 days & 4-at 50/a
heading —39.66 c 71.03 55*35
Check (No fertilizer applied) 36.21 d 29.99 *33.10

Probability level 5%

Cv = 26*12
DNMRT
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Table 14. Effect of tine of nitrogen fertilizer application

(150ky- 11/ha, recommended, rate) on potato—tuber yield

(Tons/ha) grown"on Alemaya soil series

prob.

, Time of application 1982 level

5%
All "at planting 36.33 b
All at 30-40 days after
planting 40.35 a
All at 5<$ flowering 30.88 c
J-at planting & J-at 30-40
days after planting 36.12 \%

- - aieaieeeeas |
m-at planting & i at — =
"it

flowering 40.70 a
i at 30-40 days and J-at
50$> flowering 37.81 b

Check (No fertilizer applied) 40.16 a k £ 12.36. ..

Probability level at 5% a
1*
.
Ccv = 14.21
DNMRT

1983

19.07

15.87

16.71

20.04

15.04

13.26

prob.
level

5*

ab

ab

ab

Mean

27.70

28.11

23.79

JJ
28.08

27.87

25.53

26.51



Table 15. Effect of time of nitrogen fertilizer application
(69kg N/ha, below recommended rate) on potato tuber

yield (Tons/ha) grown on Alemaya soil series.

prob.
Time of application 1981 1983 level Mean
Sa

All at planting 13.96 30.81 a 22.38
All at 30-40 days after
planting 13.93 17.33 c 15-63
All at 50% flowering 11.30 9.46 d 10.38
g-at planting and g-at
30-40 days 14.09 19.35 be 16.72
m-at planting and J-at
50% flowering ' 17.23, 20.79 b 19.01

at 30-40 days after
planting and -rat 50$'
flowering 11.36 14.95 c 13.15
Check (No fertilizer applied) e« 7.87 6.37. . C 7.12

cv= 61.65

DNMRT
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Introduction

Crop varieties may vary greatly in their ability to utilize native
and/or applied plant nutrients from the soil. Therefore it is important
to use a variety which has been proven to be high yielding for the
ecological zone and a specific soil type in the area, to utilize high
fertility levels from the soil and/or give stable and comparalle higher
yields when grown at normally prevailing moisture conditions or under
unfertilized conditions.

Varieties adopted to low fertility conditions'will often not
respond to increased fertility conditions. Thus crop varieties differ

in their ability to respond to applied fertilizers.

The objective of this study is therefore— to investigate the
comparative performance of the high yielding improved varieties of
maize, sorghum and potato grown on major soil types occuring in

Harerge highlands under various soil ammendment practices.

Results and Discussions
The detailed data is presented.'in tables 1 to l/pand the summary i-

is given in tables 1 to 8,

Major Findings
All five maize varieties gave much higher grain yields on

Damota series (alluvial soil) as compared to Alemaya series when no



fertilizer was applied and no water conservation practice was used
(summary table 1). But similar yields were obtained on bov.h soil types

under fertilized conditions and no water conservation practice (summary

table 2)

2. Alemaya composite gave comparatively highest yields followed by
EAH — 75 KCC under all soils and treatments used. But the yield
levels attained by all five maize varieties under unfertilized condi-
tions and no water conservation practice on Damota series (alluvial
soils) were much higher than the yield levels on Alemaya series,

(summary tables 1,3 and 4)-

3. On Alemaya series all five maize varieties gave higher yields
when water conservation practice and fertilization were used (summary

tables 3 and 4)»

4. The yields of five improved sorghum varieties were similar on
both Alemaya series and balck soils but higher yields were obtained
under fertilized conditions on Alemaya soil series. An exception,
sorghum variety 3235 gave higher grain yield (4C Q/ha) on black soils
as compared to (2?05Q/ha) on Alemaya series when no fertilizer was

used (summary tables 5?6 and 7)«

5* On Alemaya series, potato tuber yields of five improved varieties
were much higher when grown under fertilized condition and lower yields

under no fertilizers (summary tables 8).

Conclusions and Recommendation

1. The comparative yield levels of crop varieties greatly vary when
grown on different soil types occuring on a rvon landscape. Therefore
improved varieties should be tested for their yield levels on more than
one major soil type Iin a given region before any recommendation is made
to release variety. In other words nations,— ;.icid trials should be

carried out on more than one ma.jor soil type in a given region.

2. Maize varieties are more sensitive to respond to’variation in soil
moisture levels than sorghum varieties.

3« The comparative yield levels of crop varieties greatly vary when
grown under fertilization and no fertilization. The national yield trials

should be carried out both under fertilized and unfertilized condition.



Summary tables for variety

Soil Interaction

Table 1 Grain yield data (Q/ha) for five improved high yielding maize varie-
ties .grown on two major soil types occuring in Harerge highlands

under no fertilization with no water conservation practice.

. Earlota Series Alemaya Series _ .
variety = - (1970, 1981) @' _(1980~,81, 82) Ranlc
KCC ' 48* 66 3 25.56 3
EAH-75 49.72 2 25.97 2
Alemaya Composite 50.46 1 28.15 1
Ca 5 36.02 4 22.85 4
Bukuri 33.59 5 « 19.72 ... 5

Table 2 Grain yield data (Q/ha) for five improved high yielding maize
varieties grown on two major soil types occurring in Harerge highlands

under fertilized condition and no water conservation on practice#

— Variety ?i‘g‘gé%fiﬁej’ . Rak— — '?llzrggsylas—ls’e%igi o
KcC 52.09 2 48.05 2
EAH-75 55.53 1 47.09 3
Alemaya Composite 48*72 3 53.65 1
Ca 5 36.20 4 38.40 I S
Bukuri . .35.84.. - 5" 36.60 5

Table 3 Grain yield data (Q/ha) for five improved high yielding maize
varieties grown on Alemaya series with no fertilization, with and with-

out water conservation practices. .+

Variety with H"O Cons'erv.:*"Hank No H"O Conserv. Rank
KCC 42.83 2 2.5.56 3
EAH-75 36.01 3 25.97 2
Alemaya Composite 48.12 1 28.15 1
Ca 5 28.89 5 ..228-5— —_ g

Bukurri - 29.11 4 19.75 5



Table 4: Grain yield data (Q/ha) for five improved high yielding maize
varieties grown on Alemaya scries under fertilization, with and without

water conservation practices.

Variety Wtih H"O Conserv* Rank 0. HMO Conserv. Rank
KCC 65.67 2 J 48.03 2
EAH-75 59.84 3 1 47.05 3
Alemaya Composite 71 %42 1 I........ .—.—53.65 1
Ca 5 47.31 4 f 38*40 4
Bukurri ~0*13 5- 5

—.36.68— —
Table 5: Grain yield data (Q/ha) for five improved high yielding sorghum
varieties grown on two major soil types occurring in Harergjj highlands

under no fertilization and no water conservation practice.

Variety Alemaya Soil Rank Black soil Rank
2752, 29.65 1 32.55 2
Murra 29.21 3 30.72 4
3235 27.52 4 40.12 1
m—zo 44 29.32" " 2 30.89 3
ETS-T)'4946 _25.87 ... 5 ,J s 28,15—- = 5

Table 6: Grain yield data (Q/ha) for five improved high yielding sorghum
varieties grown on Alemaya series under no fertilization, wi« and without

water conservation practices.

e —Variety — —-— With Conserv* Rank No R0OO Gonserv. Rank
2752 31.56 2 29.65 1
Murra 33095 1 1 29.21 3
3235 2288 5 27.55 4
Al-70 29.62 3 29.32 2
ETS—04946 28*43 4 25.87 5
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Table Ji Grain yield data (Q/ha) for five improved high yielding sorghum
varieties grown on Alemaya series under fertiliza/ticn, with and without

water conservation practices<

Variety with H™O Conservo Rank No HMO Conserv, Rank
2752 43.14 4 44.40 5
Murra 47.62 1 56*40 1
3235 45.69 3 49.74 3
Al-70 41 »47 5 46,31 4
ETS—-04946 46 066 2 50,13 2

Table 8: Tuber yield data (Tons/ha) for five improved high yielding potato

varieties grown on Alemaya series without and with fertilization,,

Variety Unfertilized Rank Fertilized Rank
Al-250 21.26 1 36,44 1
Al-204 19.91 2 31.54 4
Al-578 18.30 4 36.01 2

Al 572 7*68 16,08

al
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Time of Nitrogen application
Results and Recommendation

1. When recommended rate of Nitrogen was -—ipplied, there was no
difference in maize grain yield due to differences in time of N
application on Alemaya series and Damota series (Tables 1 and /;).
When below recommended rate of liitrogen was applied there was maize
grain yield differences due to different time IT application during
individual years but there was no statistical difference between the

three years average yield.

Prom the individual year data and field observation of experimental
plots, there was observable and significant growth difference between
plots where starter fertilizer was applied and those without it during
the first SO days after sowing* (Tables 2,3 and ;")

Higher yields can bo obtained if part of the Nitrogen is applied
during planting as a starter fertilizer and th<] remaining when the plant
is 50 am high if higher grain yield is required or at 50$ tasseling if

higher protien in the grain is required.

2. On Damota soil series no significant yield difference due to

difference in time of ¥ application.

3. Generally similar results to those of maize were obtained when the
test crop used was sorghum and/or potato, (tables 6,7»"»>1 >12,13,14
and 15).

4. The statistically significant variation of data from one year to
the other can be explained by difference in variation of rainfall
distribution from one year to the other, from month to month in a year
and amount and fair distribution of rainfall during the critical growth
period of the crop, which may play a major role in the balance of soil

and applied nitrogen.

Method of Phosphorus application
Results and Recommendation

For all crops tested on all the major soil types occuring in Harerge
Highlands, Band application of phosphorus (5 Om under the side, two side
dressing and one side dressing) gave higher grain yields as opposed to

broadcasting. (Summary Tables 1 — 15)»



TERMINATION OP DIAPAUSE IN THE LARVAE OF BUSSEOLA FUgQCA
(FULLER) AT AWASAc

By
Assefa G/Amlak

ABSTRACT

At Awasa (Ethiopia) the ‘termination of diapause of Busseola fusca
larvae has "been studied for three years (1921-41973) under natural condit-
ions by splitting and termination of diapause as indicated by pupation
of the larvae occurred from March to May. In an attempt to study
the relationship between termination of diapause and external factors
increase in relative humidity is strongly correlated with pupation of
the diapausing larvae of L. fusca. On the other hand decrease in
temperature and increase in rainfall are not associated with termination

of diapause in the larvae of B, fusca.

Introduction

Lepidopterous borers are among the most important insect pests of
maize and sorghum with Busseola fusca (fuller) as probably the most
damaging and wide spread (1,7)« Larvae of the maize stalk borer, R.fusca
go into diapause in the stalks of maize and sorghum (3)« Facultative
diapause in—the larvae of insect occurs during periods of unfavourable
conditions particularly in dry seasons (2,4»5»)<> Development in the dia-
pausing larvae of 3.fusca can be initiated by bringing them into contact
withwater (4)« Reports from Nigeria, however, showed that water does
not terminate diapause ir the larvae of B.fusca but would rather
enhance the emergence of moths from the maize stubbles after develop-
ment in the diapause larvae has been completed (5)0 Termination of
diapause has been also observed with increasing rainfall and relative

humidity and low temperature (2),

The present investigation attempts to show the periods of the
termination of diapause in the larvae of B.fusca in the maize stalk at
Awasa. The study also attempts to findout the relationships between
the onset of pupation of diapausing larvae of B.fusca and physical

factors like temperature, rainfall and relative humidity.
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MATERIALS AND METHODS

Infested .maize stalks were left in the field after harvest of
maize cobs. In 1931 dry season (March — May) gome preliminary
observations were made by splitting fifty stalks of maize in .li6 xi—old*
In 19'32 dry season, the observation was started in April and splitting of
stalks was carried at regular intervals of ten days. The observation
continued up to the end of June. In 1983 dry season, the observation
started in January and continued up to the end 01 May at intervals of

ten days. At each interval the stalks examined were randomly selected.

During each observation, population of diapausing larvae was recorded.
In addition number of pupae and percent pupation were included in the
record in later parts of the observation* All pupae encountered, during
the observation were allowed to emerge 2nd indentifi cation was c'one

by comparing with previously identified h.fusca specimen,

Metereological data on rainfall, temperature and relative humidity

were obtained frQn Awassa Agricultural station (IAR)*

RESULTS AND DISCUSSION

The population of diapausing larvae of P.fusGa in the field in the
1981 dry season was presented in Table 1. In the month of March 1981,
sixty nine diapausing larvae and only two pupae of B.iusca were recorded.
On the other hand in April the population of diapausing larvae dramatic-
ally declined while numbers of pupae increased. Observations made in May
showed no diapausing larvae in the stalks of maize. The present observation
indicated that pupation of diapausing larvae of B,fusca started in March with
2.8% pupation while 89.y/. pupation was recorded in April. In the 1981 dry

season pupation of diapausing larvae of 3*fusca completed in May (Table 1),

Table 1. Population of diapausing larvae of li.fusca

in the field during the 1981 dry seeson.

Month No. of diapausing No. of pupae percent
on Larvae/5c stalks /50 stalks pupation

March 69 2.8

April 3 25 89.3

4 m 100.0



Observation on termination of diapause in the larvae of EOfusca
during the 19'32 dry season are shown in Table 2# These observations
showed that the highest number of diapausing larvae of Bofusca was
recorded at the beginning of April while the number of pupae at this ¢ =
time was the lowest (Table 2). Starting with the second week of April
the population of diapausing larvae dropped while the number of pupae
gradually increased* Around the end. of April, 717 of the diapausing
larvae of Bofusca pupated (Table 2)0 Despite the fact that a few
diapausing larvae were" recorded—in-— early—'May——4-982—y——pupation of the
insect completed around the middle of the same month (Table 2),, This
could be the reason why all observations made in June indicated only
pupal stages eventhough the number was lower than the previous month®
The low number of pupae in June could be due to increased emergence of

adult moths from pupae.

Table 2 Population of diapausing larva of Bofusca

in the field during the 1982 dry season.

Date of No. of diapausing > o percent
observation larvae/50 stalks pupae/50 stalks pupation
&£ 22 3 12#0
11/4/82 2 4 660 [
22/4/82 2 5 1.4
3/5/82 2 5 71.4
L12/5/82 L. N 9 100
22/5/82 0 22
1/6/82 0 3
11/ 6/82 -0 !
2216182 0 3

Data on the termination of diapause in the larvae of 3,fusca in the
1983 dry season are given in Table 3* There was no sign of termination
of.diapause in the months of January or February# It was in the last week
of March that pupation (7°7/*) in the diapause larvae of Bofusca was observed
in 1983 (Table 3). The rate of pupation (fo) gradually increased reaching
92#9% in last week of April# The remaining diapause larvae 7$ pupated



in the first week of May (between 1/5/83 and fe/5/83). In general
observations made in the 1983 dry season showed that termination of

diapause in the larvae of B.fusca started in March and completed in

May.
Table 3* Population of diapausing larvae of B.fuses
in the field in the 19 3 <iry season.

Dates of No. of diapausing ifoo of percent
observation larvae/50 stalks pupae/5C stalks pupation
1/ 1/63 37 0 no
107 1/83 17 0 1°
20/ 1/83 38 0 |10
30/ 1/83 18 0 10
9/2/83 12 * 0 0
19/ 2/83 23 0 o
1/3/83 38 ' (O Jo
11/3/83 35 0 10
—-21/3/83 - ———3l.——— e -0 10
31/3/33 36 3 7.7
1c/4/33 ... 19, R 4 .26.9
20/4/83 11 19 63.3
30/4/83 1 13 92.9
10/5/83 0 0 -

20/ 5/83 0 0
30/5/83 0 0 q-
The effects of rainfall, relative humidity and temperature on

termination of diapause in the larvae of B.fusca has been studied

under field conditions at Awasa. Increase in relative humidity has
increased the rate of pupation of the diapausing larvae of B.fusca

(fig 1). Increase in relative humidity and percent pupation (which

is an indication of the termination of diapause in B.fusca larvae)

have strong positive correlation with r=0.82 and 0.86 for 19&2 and

1983 respectively. Observations on the effects oftscsilative humidity on
termination of diapause are in agreement with—the works 01 Harris(2).
On the other hand decrease in temperature appeared to have very poor
correlation with termination of diapause in the larvae where r=0.25

and 0.05 in ;wo dry seasons. Eventhough diapause in the larvae of
B.fusca is broken at the onset of the next rainy season as reported by
Hill(3), increase in rainfall was poorly correlated with r=0.28 and 0.41

in 1982 and 1983 dry reasons respectively.
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SURVEY OP LEPIDOPTEROUS STEM BORERS ATTACKING MAIZE
AND SORGHUM IN ETHIOPIA.

Assefa G/Anlak

AIBSTRACT

In the survey of lepidopterous stem ‘borers attacking maize and
sorghum which was undertaken in 19<2 and 1983 crop seasons in Ethiopia
three species of stem borers, namely Busseola fusca, Jhilo partelius
and sesaamia calamistis were recorded# D.fusca and C.partellus were
found to be the major species of stem borer while so calamistis was
a minor pest of sorghum and maize in many localities. B.fusca was the
dominant stem borer species in higher altitudes (116C to 250&.1) and
cooler areas whereas C.partellus was the most important stem borer in
the work and lower altitude areas (510 to 1690m) S.calanistis was
recorded at lower to medium altitude areas (1200 — 1?50m) in I>thiopia#
Along with the stem borer species, two parasites, Apanteles sesamiae,
a larval parasite and procerchasmias nigromaculaus, a pupal parasite
were recorded in the survey. In addition, earwings diapereatcmn
erythrocephal were recorded as predators of larvae E.fusca in one of

the localities.

INTRODUCTION

Maize and sorghum which are among the major cereal crops in Ethiopia
ususaly suffer from attack of lepidopterous stem borer. According to
a preliminary survey in 19S50 crop season three species of lepidopterous
borers, Busseola fusca, Chilo porteHers and scsaiaa calami *tis were
recorded in southern Ethiopia (1), These stem borers are wide spread

all over maize and sorghum growing regions in the country.

Reports from some other African countries showed that the maize
stalk borer B.fusca is the most wide spread and notorious opeoies of
all borers attacking maize and millets in the “ifrican continent (6).

It was recorded in East Africa at altitudes of 600 to over 2700m (2),
The pest seems to be of greater importance at high altitudes (3)#
Recent survey in Kenya had similar results in that B,fusca was found
to be the dominant stem borer species in the cooler and higher altitude

areas above 1140m (5).
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Chilo partellus is the most improtant species of stalk borers found
at low altitudes, particularly the East African Coast region (3)o
According to Hill (4) C.partellus is essentially a pest of hot lowland
areas and is seldom seen above an altitude of 1500m, On the other

hand in Kenay, it was recorded at altitudes of 21 to 16700 (5)«

However, there are few records of the species of the lepidopterous

stem borers and their distribution in Ethiopia.

This study, therefore, was initiated
1* to find, out the species of lepidopterous stem borers

attacking maize and sorghum,

2c study the general distribution pattern of the stem borers

by altitudes,

3» determine the major species of stem borers in the country.

4. record natural enemies of the target pests in Ethiopia*

MATERIALS AND METHODS

The survey of lepidopterous stem borers attacking maize and sorghum
was carried out in 1902/33 and 1983/S4 crop seasons in six administrative
regions, namely Gamo Gofa, Kefa, Illubabor, Harerghe, Sidamo and Velega,
These administrative regions are the major maize and sorghum producers
in Ethiopia, In each administrative region, fields of maize or/and
sorghum were inspected for signs of lepidopterous stem borer infestation.
After indentification of the infested field, altitudes and names of
localities were recorded. Twenty infested maize of sorghum plants were
dissected with knife from each locality to find out the species of stem
borers involved in damaging the crop in that particular locality. Larvae
of common species of stem borers were readily identified in the field and
recorded for that locality. In addition some of the larvae were kept in
vials with spirit solution. Some other larvae or/and pupae in stalks were
kept in plastic tubes for further identification. Upon emergence, the
moths were kept in insect boxes having the following information date of

collection, locality, altitude and administrative region on the label.



These moths were compared with the already identified jpecimej.t i
lepidopterous stem borers to confirm the fields identification. At
the same time parasites of the stem borers were collected from larvae
and pupae kept in the plastic tubes during the survey. ldentification
of the parasites were made by comparing witu spsciment previously

identified.

Major or minor species of stem borers were determined at each
locality by taking counts of larvae, pupae 2nd moths for eacn species.
Species of relatively high counts were considered to be the major

stem borers in each locality where the survey was undertaken,

RESULTS iWD DISCUSSION

Reference to Table 1 indicates that two species of rxem borer,
namely B.fusca and C,partellus were recorded in Illubator. L, fusca
was found to be the major pest of sor“ium and maize in localities with
altitudes above 1600m, The sane species of stem borer was widely
distributed compares with the other species of stem borer (Table 1),
C.partellus which was second stem borer speci.es in Illubabor was
limited to areas of low altitude. It was recorded as a iaajor stem

borer at Gambela with altitudes of 570 — 540m.



Table 1, Species of stem borers, their distribution by

altitude in Illlababor administrative region*
Locality Altitude (m) Species recorded Major species
Bedele 2000 Bofusca B,.fusca
Chora 1900 Bofusca B.fusca
Metu  .oooveeiieeen, —— 1800 — —— . — — ... B*fusca . .. B.fusca
Metu 1740 B,fusca B,fusca
Bure 1630 Bofusca Bofusca
Bure 1590 Busscoia fusca unknown
Gambella ., 510 - 540 Chilo partellus C.partellus

Bata for species of lepidopterous stem borers and their distribution
in Kefa are presented in Table 2, Two species of stem borers were
recorded in Kefa administrative region. Out of these stem borer species»
B,fusca was the most predominant and widely distributed stem borer in the
region# It covers a wide range of altitudes 1160 to 2080mo On the
other hand C.partellus was recorded obly at Gibe with altitude of 1t60m.
Even at Gibe which was the lowest area included in the survey, C,partellus

was not a major of maize of sorghum (Table 2),



Tabla 2. Species of stem "borers, their distribution by

altitude and status in Kefa administrative region.

Locality Altitude (ml Species recorded— Major Species
Dedo... ... 2190

Mana 2080 B. fusca B.fusca
Sokoru 1910 E.fusca unknown
Sokoru 1830 B. fusca B.fusca
Seka 1760 B.fusca B.fusca
Dedo 1760 B.fusca B.fusca
Goma 1600 g—fusca
Gibe' 1450" + " 3rfusoa- h— B»fueca—
Gibe 1340 B.fusca B.fusca
Gibe 1250 B.fusca B.fusca
Gibe 1160 B.fusca *E. fusca

C.partellus

Records of Gamo Gofa administrative region in Table 3 shows
that there are three stem borer species attacking maize and sorghum.
These are B.fusca C.partellus and S.calamistis. B.fusca; was recorded
from all localities with altitudes of 1200 to 2310m (Table 3),
although its importance declined below 1850tD
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C«partellus was the most important insect pest in the localities with
altitudes of 1200 to 1690mo S.calamistis was recorded at low and
intermediate altitude areas of Gamo Gofa hut was not a major stem

borer species.

Table 3« Species of stem borers, their distribution by

altitude and status in Gamo Gofa administrative

region.
Locality Altitude.(m) Species recorded Major species
Kete 2310 Bofusca B.fusca
Arguba 2200 B.fusca B.fusca
Sorfella 2000 B.fusca ;. B.fusca
Wolyte 1850 Bofusca B.fusca
1690 B.fusca C.partellus B.fusca
Bogato 1600 Bofusca C»partellus, _ .C*partellus
Socalamistis
Wolyte 1500 Bofusca C.partellus C.partellus
Konso 1400 Bofusca C.partellus C.partellus
1300 B.fusca C.pariellus opartellus
Wazeka 1255 B.fusca C.partellus Copartellus
So calamistis
Chano Milie 1230 B.fusca C.partellus Copartellus
S,Calamistis
Ulgo 1200 Bofusca Copartellus CoPartellus

S. Calamistis



Data for species of stem borers attacking maize and sorghum
and their distribution in Harerghe administrative region are pre-
sented in Table 4, Three species of stem borers, namely 5«iusca,
C.partelles, S.calamistis were recorded0 Joi'uso.;, was found to be
the"ma'Jor“s—tem borer'above’ "TOOmr HwiverT"its'p.'mportanoe as a pest
pf maize and— -sorghum—de-G—liaedeabove 25007»—"'"Thi4-Was notide-d-in
Chercher and Kar-—aaille where fields of maize or sorghum did not
suffer from serious damage inspite of slight leaf or stalk infesta-
tion. The lowest altitude area where B,fusca was recorded*in Harerge
administrative region was Asebot (1520) where it is no more an

improtant pesta

C, partellus seems to be of greater importance to low altitude
areas below 1700m (Table 4)0 It was the only stem borer species
observed attacking maize and sorghum below 1200n. For example at
Buri Arba (1150m) and MelkaWerer (750111 Copartellus was the major
and the only stem borer species recorded. On the other hand
S.calamistis was recorded in some localities with altitude 01 1200
to 1960m (Table 4). However, results of the survey in Hararghe
administrative region showed that S.calanisti”™ is not a™Bg the
major species of stem borers except at Asaliso where itewas observed

to be of equal importance when compare with C.partellus (Table 4)*



Table 4* Species of stem borers, their distribution by— altitudes

and status in Harerge administrative region.

Locality— Altitude (in)

Hadess (chercher)

Beroda (Karamille)

Kulubi

Alemaya

Killiso (chercher)

Jijiga

Asebot

Huss sodoma (Meiso)

Babile

Asaliso (Urso)

Buri Arba

Melka Werer

2600

2j00

2300

2050

1820

1690

1520

1450

1400

1200

1150

750

—foexet "o

Species recorded

B.fusca

Bofusca

B.fusca

Bofusca

Bofusca, C.partellus

S,calamistis

Bofusca Copartellus

So calamistis

Copartellus S.calamistis

C.partellus S.calamistis

C.partellus S.calamistis

C.partellus

C.partellus

omi '

Major species

unknown

unknown

B.fusca

B.fusca

C.partellus

C.partellns

C.partellus

C.partellus

S.calamistis

C.partellus

C.partellus

C.partellus
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Reference to Table 5 indicates that there were three stem-borers
species recorded on maize and sorghum in Sidamo administrative region.
These were B.f'usca?C.partellus and S*calamistis. Out of ihe three
specie—-s—-v-e+as —to be wide .spreacL_in.t.h&t. it was .recorded in all
localities where the survey was undertaken. It is the major stem borer
in areas with altitudes of 1550 2450m. However, it was not recorded
as a dominating stem borer species at Yabelo (1700m) which seems to be
warmer than Samero Gambela (1550m). C.partellus was recorded from two
localities, Negele and Yabelo (Table 5)* In these two localities

C.partellus was recorded as the major stem borer species.

Despite the fact that S.calamistis was recorded at Awassa and
Samero Gambela it was not found to be the major insect pest either

on maize or sorghum in Sidamo administrative region.

Table 5. Species of stem borers, their distribution by

altitudes’, and status in Sidamo administrative region.

—Locality Altitude (m). Species recorded Major species
Fisseha Genet 2450 B.fusca B.fusca
Fisseha Genet 2260 B.fusca B.fusca
Kibre Mengist 1990 B.fusca B.fusca
Damot Woyde 1900 B.fusca B.fusca
Aleta Wendo 1860 B.fusca B.fusca
Awassa 1750 B.fusca, S.calamistis B.fusca
Yabelo 1700 B.fusca C.partellus C.partellus
Samero Gambela 1550 B.fusca S.calamistis B.fusca

NegelesBorana (liben)'1470 B.fusca C.partellus C.partellus



Lepidopterous stem borers of maize and sorghum in Welega
administrative region are given in Table 6. Two stem borer species,
namely B.fusca and S.calamistis were recorded* Despite the fact
that S.calamistis was observed in one of the localities (Mendi)
Bofusca appeared to be the most improtant stem borer species in
Welega. It was recorded from all localities except Didessa state farm
where all the crop residues are destroyed often after harvest* On
the other hand C. partellus which was the most improtant stem borer
at lowland areas of Gamo Gofa, Harerge, Illubabor and Sidarno was not
sampled frcm Welega. Absence of C.partellus could be accounted to

cool condition in Welega administrative region.

Table 6. Species of stem borers, their distribution by altitudes

and status in Welega administrative region.

[ i .. t . i i<ii. ot

Locality Altitude-(m) Species recorded’ Major species
Rob Gebia 1950 B.fusca B.fusca
Enago 1900 B.fusca B.fusca
Ned jo 1800 B.fusca B.fusca
Sibu Sire 1800 B« fusca B.fusca
Nedjo 1640 Bofusca B. fusca
Hoha Settlement 1520 B.fusca B.fusca
Mendi 1490 B.fusca S.calamisti3 B.fusca
Wama state farm 1480 B.fusca unknown

Diga > 1355 B.fusca unknown e
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Natural enemies of the stem borers of maize and sor”um in Ethiopia
are shown in Table 6. There were two parasites recorded in the survey.
These were Apanteles sesariiae (larval parasite of fuscat C.partellus
and 3. calamistis) and procerachasmias nigromaculaus (a pupal parasite of
B.fusca and C.partellus), Out of these two parasites, A.sesa:iae
was found to be wide spread in most of the administrative re.Mions
included in the survey while p.higroraaculaus was recorded only in
Kefa, Sidamo and Welega# Records of the parasites of the current

study are in agreement with that of 1930 in Southern Ethiopia (1)

In addition earwings, Piaporasticus erythrocephala was observed

preying upon B.fusca larvae at Derabi Dolo (Welega) for the first

time,,
Table 7 Natural enemies of stem borers of maize and sorghum
in Ethiopia
Natural enemies recorded
Admini strative region parasites predators i
Gamo Gofa Aoanteles sesamiae
Keffa A. sesamiea procerachasmia nigromaculaus —
Illubabor P. nigromaculaes
Harerge A.Sesamiae
Sidamo A.sesamiae P. niomaculaus

Uelega A. sesamiae D.erythrocepnala



Conclusions

Out of the three species of stem borers, B.fusca, C.partellus
Socalamistis recorded in the survey, B.fusca and C,—partellus
were found to be the major stem borer species in Ethiopia.

B.fusca was a dominant stem borer in the higher altitude and
cooler areas'whereas C.partellus is the important stem borer

species in the warm and lower altitude areas.

There are some conflicting reports regarding distribution
these two major stem borer species in Africa. For example Hill
(4) states that B.fusca is the major pest in areas with altitudes
greater than 700m while de pury (3) savs that B.fusca is seldom seen
below 900m. Bohlen (2) reported that B.fusca and C.partellus occur at
altitudes of 600 to over 2700m and CM500 respectively. On the other
hand recent work in Kenya showed that C,partellus is found tobe the

most important stem borer species at altitudes of 21 to 1670m (4)0

In Ethiopia B.fusca os the predominant stem borer species at
higher altitudes in Gamo Gofa,, Hararge and Sidaro above 1700m wheras
in Kefa, Illlubabor and Welega it is improtant even at altitudes below
1700m* In keffam for example B.fusca was the major stem borer all
throughout the surveyed localities at altitudes of 1160 to 2080nw
Illubabor, it 'maintains its status as a najor pest at altitudes of
1590 to 2000 meters except at Gambella (510—540m) where it was

replaced by C.partellus.

C.partellus was recorded at altitudes of 510 to 1690m in
Ethiopia* In Gamo Gofa,, Harerge and Sidamo, it was observed to be
the major stem borer below 1700m-* 'Ue situation appeared to be
different in Western Ethiopia* Jofo record of C.partellus was
made in Welega at even altitudes below 1700m. A single moth of
C.partellus was recorded in Ke”~"Si~be 1160m) where B.fusca
was still the major stem borer* It became the most improtant stem

borer species in Gambella at altitudes 510 to 540m. ,



The difference in population of either r..fusca or C.
on similar altitude but in different suiministrative redone oould be
attributed to difference in rainfall, relative humidity and temperature
in the west and the other parts of the countryt Reports in East Africa
showed that distribution of stem borer species is influenced uy tne
above mentioned factors (5). Therefore, this study suggests that

ecology of each species of stem borers should be studied.

S.calamistis was not found to be a ir.ajor stem borer species in
Ethiopia. As reported by Hill (4) it could have sporadical improtance

in some administrative regions like Gamo Gofa, Hararge and Sidamoe
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POPULATICd DYHAMXCS .. APH O

Adugna Haile

Introduction:

In Ethiopia barley is attacked by several insect pests such
as grasshoppers, Barley fly, army worm, .etc.. Eut in recent years
it was being attacked by aphids. The problem ojfythis pest was
first reported in May 1974 in Tigr3i Administrative Region around
Adigrat and Atsbi. A year or two later the problem was reported
in Welo. At present aphid infestations! are reported from all barley
and wheat growing areas, specially in those areds where barley
is growing over 2400 meters above sea level. Besides this, the
problem of aphids is severe when barley or wheat’!is grown under
low rainfall conditions or during the dry season. At this time
the population of the aphids increases rapidly arid causes crop

damage.
Objective:
The objective of this study was to observe the population

build—up of the different aphid species” during Hfe growing season

so that time of control can be identified and recommended to users.



Materials and Methods:

The observation was carried out at Chacha. Locally available
variety of barley was sown at the rate of 100 kg/ha on 3m X 5m plot,
non—replicated. The spacing between rows was 20cn. and fertilizer

was applied at the rate of 57/57 Urea/BAp.

Beginning on the 15tQ day after germination, twenty plants
were sampled at random and every ten days there after plants were
pulled out and put in plastic bags. The aphids were separated into
their species and were counted. Any new species found was identified
This procedure continued approximately every 15 days until the

maturity of the crop.
Results and Discussions:

Fig 1-3 show patterns of species distributionduring the growing
season. In the study, it was observed that barley was attacked by
several aphid species such as Biuraphis noxius, Rhopalosi phum maidis,
Sitobion spp., Fietapiophium dirhodura and Sehizaphis Araminum .

Among these, B.noxius is the most important followed by R.maidis.
The rest of the species are minor; their populations were low and

they appeared irregularly.

The population of B.noxius increases with the decrease of
moisture or during low rainfall periods (Fig 1-3). But once
sufficient rain starts, its population declines (Fig. 1-3). For
example, the rain in 1981 started early in July and the population
of the aphid declined early at 41 aphids / tiller (Fig. 1).

On the other hand, in 1982 and 1983 the rain s—tarted late in July,
and the populations of the aphids reached 87 and 95 aphids / tiller
respectively. But after the on-set of rain the population of

the aphid declined (Fig. 2 and 3.)



During the study the pupulation of the natural enemies was

also followed-up. Aphidius h,.rt—:nei3 and Aphidius seliy—-r among

parasitoides and Adonis vericpgta among predators were the most
important ones. But their population remained

the season with 1.6 to 9.2f. level

low throughout
of parasitism and 0.01 to 0.3

This showed that the efficiency of the natural
enemies is low, and they appeared late

predators per plant.

in the season when the
aphid population was at its maximum build—up.

~onclussior:

Barley is attacked by several species of aphids, 01 which
D.noxius 1is the most important. The population of this aphid

builds up during the dry or low rainfall conditions. Therefore,

in areas where the rainfall condition is scanll barley should not

be grown. However, if it is grown, control measures (m the Chacha

areas) chould out carricd be early and late June to avoid crop

damage.
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. CJT7irJAL COMROL ~ 13100 I/VVT5 ' VI>j IF “p AT "FD B'RL~Y 1
, 2
Rezene Fes”ehaie

A3STR "XCT

The activities of oost—emerrence aoplocation of Brominal, Brominal
Plus, Blefit, Springclene, Lontrel, Cleaval, ~ormo”ron, ~dpro, '‘e“ro—Sp”~cial, 1 ¢
Dicanba + C,,pP ~ormothuho Super, and JBritox against broad—leaved weeds in
wheat and Jarley were assessed. ?;ch herbicide was tested at 3 differe it rates.
A twice weeded -nd untreated (weedy check) treatments v-ere included for comoaripio
nhe effect of broad-leaf weeds on wheat and Barley development apoeared to be
density dependent under overare growth conditions. Moderate infestations of
meveral broad-leaf weed soecies did not sifpnificantly ffected both «'Tons.
.Consequently adequate control with .some of the good herbicides resulted only
.in small yield increases, /'mon® the m~jor broad—eaved weeds. "oly”onum
.nepol”™nse, Corri.”iola littoralis and Oxalis so. were'found -0 be susceptible to
al-. herbicides tested. Hormoproo Dipro, TTormothuho Super failed to give
effective control of Galium spurium but iidjer=>te control of this weed. wis
obtained by thg rest of herbicide treatments. In wheat, Britox, Spring clene,
Dicamba + CI""P%, Cleaval, ITormoproo and Lontrel showed better selec ivity.
On—the other hand the best herbicide treatments in dirley were: britox,

Soring clene, Cleaval, Lontrel, Dicamba + PP ;—d T'epro—Soecial.

Paper oresented at the 1974 National Cron Improvement Conference.

Assistant Research Officer
Institute of '“ricultural Research

Holetta*
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Table 1 Chemical Control of Bread—leaved :eeds in Wheat
1982/83 - Holetta
Treatment Rate in litres Cron Phytotoxicity Bread leaf Wheat yield
eatments a.i/ha Score* Weed Control fo Q/ha

Weedy Check

Weeded " 46.44
Hormonrqn 1.2 .« 4.5 27.92
1-5 2.5 36.06
” 1.8 3.5 36.12
Hipro Hormoprop 1.6 2.5 40.32
"Dipro 4*0— 2-5 40 00?
® 2.0 3.0 35-64
2.4 2 5 42.27
Mepro-special ) 2.5 42.80
n 1.2 2.0 36.34
" 1.5 2.0 41.61
Dicamba + CMPP . l.o4 4.0 41.—04..
n me 1-T3 .r f m <20 40.30
> ,» 2-07 ..—2.0 40.60.
Hormotnuho Super 0-5 3.5 41-14 . »
A 0.625 2.0 42 .33
»o ,0.75 4.0 43i35
Britox 0.3 2.0 39-04
b 0.5 1.0 43.03
0.7 1.0 52.40
Mean 40.41
S.E. + 4.88 H.S
CVo 21%
X Cron Phytotoxicity — Scale, 1.0. — 9«0

Where 1.0 renresents no effect on the cron and 9*0 renreesent

crop damage.

aeex Number of Broad—leaf weed plants/m in the weedy check wss



T~ ble

Treatments

;;eedy Check
Weeded M

Hormoprop

M

Di pro

Fepro soecial
1

x

Dicamba + CIPP
1]

4

~ormothuho Super

Fean
8oV

LS .05

* Crop phytotoxicity -

“here 1.0 represents no effect on the cron ana 9*0

2 Chemical C —ntrcl of 3road—eaf /eeds in heat
1983/84 — Holetta
Rate in litres Cron hytotoxicity 3ro~d—leaf
a*i/ha Score ’ Bed control
...... ...1,0 0.0*96
1.0 61011
1.2 2.5 13.61
15 300 55.0
1.8 2*5 68,8
1.6 2.5 52.77
2,0 - 3.5 63.61
2.4 3.5 60,0
0.9 2.5 65,0
L«2 : 3.0 54.4
1.5 * 3.0 85.20
1.04 2«5 81.94
1.73 2,5 85.55
2.07 2.5 80«83
0.5 3.0 54.16
0.625 v 2.5 44.16
0.75 2c5 " 63c05
0.3 3.0 82.50
0.5 2.0 ‘¢ 78.05
0.7 2.0 , 57.5:
r —
scale 1.0-9,0

| =4

w'urber of Bro~d—lenf weed nl—-nts/m”

S" &WE —

in the weedy check was

represents

Iheat—y—ieli
o/ha
8.39
16.93
13-68
12.19
15-31
13.91
12.34
15-31
11.42
11.94
13743
14«33
12*7s
15.18

9.08
12.26
14.45
13.12
16.03
20.13

—13s61
1087

5.34
24

comnlete cron damage



pable

Treatments

YJeedy Check

“Weedy

Brominal
it

il

Brominal Plus

il
1
3lefit
i
i
Spring clene
il
n
Lontrel
u

u

Cleaval

H
rebn
-.E

L3D 0.05
CV i

x Cron orytotoxicity -

3

Chemical Control of 3ro d-lesf
1982/83 — Tioletta
Rate in litres Croo inytutoxicity
ali/ha Score*
0.84 2.0
0.T2 1.0
0.96 2.0
0.48 2.0
0.72 4.0
0,96 2.0
1.5 1.0
2.0 2.0
2-5 4.0
0.425 3.0
1.75 1.0
1.95 3.0
0*9 3*0
1.2 1*5
1.5 2.0
1.5 =
2.5 4.0
3.5 3.5
scale 1.0-9.0

“here 1.0 represents no effect

s Tiumber of Broid-le—f w«ed ol?>nts/m

n the cron

;eeds

in heat

Broad-leaf
eed Control

0.0 *¢€
7SL

35
32

52
40
45
51
26
45
48
71
78
70
37
45
55
32
58
80

in the :eedly check was

Barley yield
Q/ha

27.59

47 >42
40.10

46.36
39.96
40*%24
34-32
40.02
46.58
49 »76
36.09
42.79
46.26
44 .4

25.65
39.06
39.21
35.75
30.37
27.63

38.98

+ 5.8 ns

27 f

nd 9.0 reore ents compiete cron damage



n ble 4 Cbem.cal Control of iroad—leaved e«ls in Barley

Y19a-3/84 — Tleleita
r*eatments Rate in litres Crop phytotoxicity Broad—leaf Barley y
cLi/ha score K "’eeds Control y v
Weedy Check 0»C 366 7 °91
‘eedod ” 71.92 16.14
irominal 0.48 6 0 0,0 11*05
r 0.72 5c0 0.45 13-3.
1 0.96 4.0 11 <41 14.19
nominal plus 0,48 3.5 2085 14-9-3
n 0,72 55 38.34 13.68
it 0»y6 5.0 54 80 13.44
lefit 1-5 5.6 - 19.0 11.16
A 2,0 4c0 ~ 10.0 1361
n %5 3-0 16.37 15%65
rinicclene 0.425 3.0 63*96 17. te
g 7 1075 — 5-0 .. 63*21 20c5i
! 1’95 4.0 71.02 17 C65
'ontrel 0.9 s(0 17%42 r, ,29
1 1.2 5°0 70.27 16061
> 1.5 4.0 85089 14—45
Ci.eaval 1-5 4.0 40.69 14c?7
g 2.5 4.5 48;05 13,56
) 3.5 4.5 35-59 16,19
} ean 14 .66
SiE 1.78
LSD 0*05 5-09
c7 21 off.

* Crop phytotoxicity — Scale 1*0 - 9*0

where 1*0 represents no effect on the cron "™nd. 9*0 represents complete crop damage
2
«i'— Fumoer of Broad-leaf weed plants/m in the weedy check w s:



Table

m i oic‘icCes
Brominal
3rcninal Plub
Blefit
Springecl’jae
Lontrel
Cleaval
Hormoprop

Di pro
Mepro—Special
Diefdba + CMPP
Hoamothuho Super

Britox

Key

5

Herbicide activity afpinst major bro~d-leaf weeds.

Polygonum
nepalense

+

+

++
++

++

+

Shows no activity

Moderate activity

Excellent activity

Galium
spurium

+

Sper~ula
arvensis

Corrigiala
Littoralie

++

++

pl.intago
lanceolata

* %k

Oxalis
latifol



Table 1 1

Treatments

‘Jeedy check

deeded *
HormoProp
ii
it
Dipro
it

it e

Fepro Special
ii

Dicamba + CHPP
\%
it
Hormothuho Super
it
i
Britox
ii

it

?'ean

S.1S.—
CV &

Chemical Control of 3$0?d—|§gved ' eeds in Barley
1982/83

Hate in

* —Croo phytotoxicity

Where 1.0

*s FL]]rIﬁber of Broad-leaf weed ol nts/r/n2

%

litres
g.i/ha

1.2
1-5
1.8
1.6
2.0
2.4
0.9
1.2
1.5
1.04

1.73
2.07

0.5
0.625

-0.75
,0.3
0.5

0.7

- Scale

Cron phytotoxicity
ocore
1.0
1.0

2.5

3.5
4.0

3.0
3.0
4.0
2.5
3.5

*> o
4.0
, (3.0
c>°
,3.5
0.2*5
0*2°‘5
r 5.0

1+(S ' 9*0

Broad—-Ileaf
mecd Control
0.0*rX
47 .45
57.64

31.71
66.06

19.68
44.68
31.71
68.29
69.68
76.85

e 52.55
e 73.15

75.93
13.19
18.06
36.57
67.59
68.75
93.52

in~"the weedy check w s

Barley yield
Q/ha
21*05
23.15
23.26
22.60
18.69
19.36
21.40
21.50
23.08
22.76
20.82

21.15
17.33
21.71.
24.44
23.35
26.39
25.42
'25-37. ,
21.34

+o 2—55'—n
20.0/

represent no effect on the crop and 9*0 represents complete croo damage.



Table 2 Chemical ~'ntrol 3roTd—lewed
1933/84 Holetta
§- o
Trela:rrngts Rate in_ litres Cron.—nhytotoxicitv
e — a.i/ha Score
Y F .
Weedy ‘ check 7
t
dee_}oTed M ’
Hormoprop 1.2 4.9
LA 1.5 ' -3.0
«T Vi1 0.3.0
% V
Di pro * 1.6 5«®
H, .8 20 .C
ri* ? 0 24 “.3.0
liepro—Special 0.9 5.0
- 1.2 4.0
v 1.5 +3.0
Dicamba CIrPP 1.04 3.0
-« 1.73 2.0
2.07 0 4.0
Hom 6 thuho—Super *o5 5.0
» v+ 0.625 -5«
M 0.75 ~35
Britox *« 3.0
Britox 03 3 _
L om 0.5 3.0
0017 2.0
T Lr iff
Tlean * )
i f
0. — <
CV %
— e So,
* Crop ohytotoxicitm — Scale 1.0 — 9*0 -

Where 1.0 represents no effect on the cro ?2rd 9*0

2
Sumber of Bro~d—leaf weed plants/m

* %

'eeds in Barley

3ro—d-leaf
eed control %

0.0 *~
46.71
70.90
* 67.79
75.54
. 38.95
. 53.28
. 70.65
47.89
69.47
66.28
75.04
-78.24

11-51

23.27
35.41
18.04
-JJ_%Z.S?
48.73
41.98

in the wjedy checks w"s

3—-srley Yield
g/ha
13*19
16.83
18.22
20.67

15.71
16.86

15.70
13.15
13.90
18.25
16.77
17.73
:19.$5
e 17.28
“ 15.69
14.83* 1

14.79
15.20

18.14
21.62

16.72
+ 2.36 ns

represents complete crop cbma;—e.



Table 3 Chemical Control of Bro~d—loaf weeds in Barley

1982/83 — Uoletta
Treatments R te <;r-]illhi;res Crop ogé/;fetoxicity '?\:e%zg_cgsizrm Bar(I:(.a/)r:aYie
' eedy check 0.0** 2723
deeded ” 77 0O 35.04
Brominal 0.48 4.5 13.6 24.56
0.72 4.0 31.9 29,05.
it 0796 445 36.1 19*29
Bronunal dlus 0.48 3.5 24.1 30-52;
0.72 5.0 6.8 23,24
0.96 50 42 .4 15*%04
Blefit 1.5 6.0 19.9 17*28
it 2.C 4.5 - 2.4 23,43
n 2.5 4.0 23-7 2339
Snrimgclenc 0.425 2.0 6301 . 34.74
1.75 3.0 74*9 2.4.74
t 1.95 3.0 66"4 29%Q-
Lontrel 0.9 5.0 28.5 23.01
it 1.2 3.0 46,4 oL 27,72
it 1.5 2.5 <"M.6 35748
Cleaval 1.5 3.0 36,4 23*43
i 2.5 3.0 - 478 360 68
Lo K 3.5 2.0 53.9 215
rean ' 26.49
S.B N ' . 4*65 n
~ 0,05
cr e, - - .. 30— -
Mea
Cron phytotoxicity — Scale, 1.0 - 9.0

ihere 3.0 represents no effect on the crop nncl 9*0 represents complete crop damage

Timber of Brord—-eaf weeds nl™nts/m in the weedy check w”s



Table 4 Chemical Control of L'ro'd-lenf weeds in ‘’heat
1983/84 Holetta

Treatments Rate in litres Crop Phytotoxicity erond—leaf ’heat yiela
asi/ha Score * eed Control / Vha
‘Jeedy check 0.0** 14.57
Weeded T 20.80
Brominal 0.48 2.0 —26.44 13*57
« 0.72 3.0 9-1 13.38
o 0.96 na 13.37 14.79
Brominal plus 0.48 3.0 31.3 14.61
tt C.72 2.5 36.77 16.94
1 0.96 3*0 58.66 14.50
Blefit 15 2 3.03 17 %72
” - .20 2.0 51*97 20.55
. 2.5 2.0 61.39 19.-02
Spring clene .0.425 2.0 82.06 18¢c/6'r
t 1.75 * 2.5 66.26 20*03
e o 1*05 2.5 80.54 19.00
Lontrel 0.9 * 2.0 73.55 17.13
; 1 K 79,02 1757
« 1.5 2.0 ?2.] 84,49 17 *95
Cleaval 1.5 «'2.0 65.65 18e16
1 - 2.0 45.89 17.01
3.5 « 3.0 79.93 18,08
Mean 17.21
SHE e +1.29
LSD 0.05 3.68
cv 13/ J
* Crop phytotoxicity — Scnle 1.0 - 9.0 h

Uhere 1.0 represents no effect on the croo -ad 9*0 represents complete crop damage—

*». Tumber of Broad-le~f weed plants/m in the weedy check w*s



Appendix 1

Common Name

melecoprop + Bromoxynil

+ Loxynil
Bromoxynil
Bromoxynil + KCMA
‘ecoprop + Cynazine
Dica.nba + CTPP
T)ichloroprop + KCP4
I'ecoprop + T'CP*

VCPA—

Mecoprop + KCP4 + Bicomba

lecoprop + Bromoxynil +
Toxvnil + Linuron

Details of the Herbicides Tested

Trade Fame
BfcKFIT

B3ITQX

BRTIFAL
BROVIN\L ~LUS

a-"w/rL

dipro

HOR On:;0P
‘tor,,othuho su”er
LONTREL

MENRO SOCIAL

SPRING QLENIS

Formulation

500 RW

20 t EC

46;" EC

48 ' ~C

34.5/

8% e

60/ X

25 1ip

300 a* a..e/l

47.2 = EC

39/

Manufacturer
CiIB C-EIY

ITAY and BAKER

Arcinj—
t—CET
SHELL
VELSICOL
r Rs
3
KIFRAS
"DOW CIITICSLS

KIHR'S

FI30N3



The Use of Trap Crops for the Control of

African Bollworm on Haricot Bean

Tsedelce Abate

ABSTRACT

In an attempt to establish integrated pest management of the African
bcllworm (ABW), Heliothis armigera, experiments with trap crops to divert the
egg laying moth from the——main crop were carried during the 1981/82 to 1983/84
seasons. Results from these trials indicated that: u) when haricot bean
was interplanted v.xth maize, the ratio of ABW population on maize to
haricot bean, on the average was 18:1. b) when five trap crops (hyacinth
bean, lupin, msi®e , pigeon pea, and sunflower) were compared with haricot
bean, all trap crops caught statistically greater number of ABW than di$
—haricot bean, their order being: lupin pigeon pea > hyacinth bean” maize
~  sunflower> haricot bean. However, haricot bean plots interplanted with
maize showed statistically lower per cent pod damage than the rest of the
treatments; yield'mean‘was also highest for maize treatment although none
of the treatment means was statistically different, It is suggested that
experiments to determine the optimum proportion of the main crop to trap

crop be carried out in the future.



The African Bollwcrm (ABW), Heliothis armigera, is the number one insect
pest of ha,ricot bean in Ethi”piac Attempts have been made to establish
integrated management of this pest since 19790 Experiments with trap crcps
to divert the egg laying moth from the main crop (haricot bean) as one

component of IPM was launched in the 1981/82 crop season.

The trial was conducted for three consecutive years9 In the first season
(1981/82), haricot bean was interplanted with maize in a 100 m by 100 m. area;
the planting arrangement was such that two rows of maize were planted on
either side of the field and then at 25 meter intervals so that there were
a total of five 2-row patches of maizo in the whole field,, Counts of ABW
eggs and larvae were taken on ten l-meter rows (that were randomly selected)
of maize, haricot bean adjacent-to and' 5 m»* '(HA "2)‘ and IC® (HA 3)

away from the maize rows, starting—at early flowering and three weeks later*

In the 1982/83 and' 1983/84 seasons, however, five trap crops (hyacinth
bean, lupin, maize, pigeon pea and 'sunflower) ,were, compared, with haricot
bean (check) in 25 m by 25 m plots replicated five times* Each plot was
5 m. apart and blocks were 7«5 m« away from each other* Trap crops were
planted on either side of each_plot« Sampling was made in the previous
year but the sample size was on five one—metre rows, instead of ten* In all
cases, adjustments were made -in”plantxng—dates"SO™that the main crop andtrap
crops flower about the same time,” Moreover, percent pod infestations and

yield data were also included in the last two experiments.

Results for the first yearexperiment are shown in Table 1, It can
be seen that the ABW population on maize is appreciablyhigher than that
on HA 1, HA 2 or HA 3* Said in other words, the ABW population on maize
was roughly 12.6 ~, 21.8 and 21.8 — folds that on HA 1, HA 2, and HA 3,

respectively. On the average, the ratio of ABW population on maize to that

on haricot bean was nearly 18:lc

Table 2 .shows the mean number of ABW population on the six treatments
and their respective HA 1y —-HA'2" and“HA~3« Comparing ABW population among
trap crops, all treatments caught significantly greater egg'- and larvae than
did the check (haricot bean), Cf the trap crops, lupin and pigeon pea

significantly out performed the restr



Table Is Comparison of ABW Population on Maize and

haricot bean — Melkasa, 1983/82

Time of Counting

at early flowering

3 weeks after
flowering

Total
Mean

S.E.M.

Mean Number of ABW eggs &
larvae/l0O m. rovi on

Maize

75.20
22.80

98.00
49.00
12.19

HA 1 HA 2
3.25 1.(50
4.50 3.50
.7.75 4.50
3.88 2.25
0.69 0.65

HA 3 Total
1.75 S1.20
2.75 33.55
4.50

2.25

.0.49 J

Table 2: Mean number of ABW population IS m row on—.the

trap cr*ps and haricot bean Melkasa (2 yr. avg.)
& No. of ABW/Sm* row on
Treatment Haricot bean
mlrap Crop
>it. *» HA 1 HA 2 HA 3
Haricot bean (check) 9.40 d 1.90 b 4.50 ab 2.70
Hyacinth bean 99.50 * 1.10 ab 2.70 ab 1.40
Lupin 23250 a 1.90b 1.60 a 2.30
Maize 74.20 be 1.10 ab 2.30 a 2.90
Pigeon pea 20950 a. 0.70 a. 1.90 a £.80
Sun flower 54.00 c 0.80 ab 3.10 ab . 1.80
Mean 113.18 1.25 2.68 2.25
S.EtM. 8.45 0.35 0.61 0.78
* Means followed by the same letters, within a column,

QO 9 9 o 9

o)

ar

significantly different from each other at the go level

(Duncan’s New Multiple Range Test)

e not



Table 3: Effect of Trap Crops on ABW infestation and Yield of

Haricot bean, Melkasa (2 .year average)

Moan Pe:—.cantfod damage at Pooled onle.Id in
Trap Crop
Pod Damage

HA-1 HA 2 HA 3 per plot
Haricot bean c—m s
(check) H"O° £ a* .14*36 c 12,13 ab -12,30 b 143,97 a
Hyacinth bean |6*12.a 10,78 abc 8,96 a 8,6—2ab. 126,41 a
Lupin 719 a 8,05 ab 16.14 b r10.46 ab ' 124,75 a
Maize .4 '36 a 7.54 ab 9.79 a ; 7.23 a 1-52.13 a
Pigeon pea 11.94 a 6,92 a 10.47— ™ 9.78 ab 136*61 a
Sun flower 5.17 a 12,92 be 12.87 ab 13.28 b  143*88 a
Mean 7.53 10,10 11.73 10,28 137.96
S«E*MO 2.38 1.84 1.77— m 1.-54 9.16

* Means followed by the same letters within a column, are not
significantly different from each other, at the 5% level

(Duncan’s New Multiple Range Test),

In short, the "bollworm population on lupin = pigeon peahyacinth bean
> maize sunflower haricot bean* In other words, ABW population on lupin,
pigeon pea, hyacinth bean, maize and sunflower was roughly 25 22 -, 11
8 —, and 6 — folds of that on haricot bean. At 5 nu away from the trap crop
(Ha 1n, plots interplanted with pigeon pea caught significantly fewer number
of ABW than the check: the rest of the treatments were intermediate between
the check and pigeon pea. Five meters away (HA 2), lupin, maize and pigeon
pea were superior to the remaining treatments, hyacinth bean and sunflower wer
were not statistically different from the check. At ICta. away from the trap
crop (HA 3) ncne of the treatments was significantly differett from each

other.

Results of percent pod damage of haricot bean interplanted with the var
various trap crops and yield data are presented in Table 3. At Ha 1, none

of the treatments was statistically different from each other. At HA 3,

pigeon pea treated plots were significantly superior to the check; this was

followeddby maize, lupin, hyacinth bean



and sunflower. At HA 3, hacinth beam, maize, and pigeon pea were superior
to lupin treatments; there was no difference between the check and sunflower
here. Considering pooled data (i.e« mQan—of-HA. i + HA 2 + HA 3)maize
treated plots were significantly superior to ttie check; the check and
sunflower were statistically the same while the rest of the treatments were
intermediate* None of the yield means was significantly different from
each other; this lack of difference is perhaps due to the fact that the trap

crops were planted too far apart.

In summary, trap crops do divert the egg laying moth from the main
crop; the overall performance of maize was apparently superior to the rest
of the trap crops. Prior to making final recommendations, experiments must
be conducted to determine the optimum proportion of the land area between the
trap crop and haricot bean, —-lIn the meantime, .haricot _bean can be interplant

interplanted with ipaize at about 10 m intervals.

Tsedeke Abate
Abebe Zewdu
Amdehaimanot W.M.
Emana Getu

Manyazewal Ejigu
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Ha/BI'lF 2602 (31) Chemical control of beans fly Ophiomvia ohaseoli (Tryon)

By
Ferecle iMegasi and

Tsedelce Abate
Abs*rgacj”

Chemical control trials of bean fly using seed dressing
insecticides were conducted at two IAR research stations in the 1981/82-
1983/84 seasons. Results obtained were variable. In general’higher doses
of carbofuran appeared more effective in reducing bean fly population*

However this insecticide causcd some degree of phytotoxicity.

Introduction

The bean fly, 0. phaseoli. is a major pest of haricot bean in Ethiopia,
It also attacks mung bean, cowpea and soybean. The fly has two fold damage on
the crop. First, the adult punctures on the leaves and feeds on the Oazing
cell sap and forms dark brown spots. Secondly, the larvae cause the stem
to swell and leaves turned brown and stunted in growth and finally the

plant withers and dies.

The jrield potential of the existing varieties was not still known.
Losses in yield due to attack by the pest have not been determined. |In
this country Crowe & Shitaye (1971) and Hill (1975) recommended aldrin
seed—dressing in effectively controlling this pest. Aldrin has residual effect
and a le”s objectionable product is needed for use on beans destined especially
for export. Hence this led us to undertake the present investigation to
screen insecticides that can give effecitve control without leaving much

residue in the crop,
Materials and methods
The trial was carried out in two IAR stations Kobo and Mekele in 1981/82

— 1983/84 seasons. The design was rendomized complete block design with six

replications in a plot of 2.An x 6m. The treatments were throe levels of



carbofuran 35% liquid, one level of Aldrin /O,. V/.P,, and untreated check.

All the chemicals were treated before planting*

Observation begins right after emergence and the following data were
taken, the stand count after germination weekly count of!plants with
bean fly symptoms per plot, stand count per plot before harvest. The
main criteria for evaluating the efficacy of the chemicals were pupal
count by taking 20 plants/plot at harvest, and the yield. These were
subjected to analysis of variance using Duncan's multiple range test

to determine the significance of the difference between treatemnts.

Resi Its and discussion

Data for Kobo site are presented in Table 1, As can be seen from
the table, the highest dose of carbofuran have —significant control of
bean fly population than did the imtreated check or the rest of the
treatments Regarding yield, there was no statistical difference among
the yield means for all treatments. The mean yield though not significant,
the highest rate of carbofuran gave highest yield/plot and this is equal

to nearly 12.3%$ increase in yield over the check.

Table ? represents data for Mekele, As can be set ttfrom here,
all the —treatment insecticides gave signfileant control in che V.ihg the
population of bean fly than the untreated check, Regardiing yield, aldrin
followdd by carbofuran highest dose gave significantly higher yield as

compared to the check or the rest of the treatments*

In general chemcial control of bean fly using seed dressing chemicals
were not outstanding,and the results were variable in thje two locations.
Carbofuran, highest rate though shows some degree of phytotoxicity,
it soon recovers when it gets enough rainfall and gave a good control
on the population of bean fly. In Mekele and Kobo where! there was a
Cronic shortage of rainfall, a yield increase of 11.3%$ and 12.3% respectively harl
been obtained by the application of this insecticide. So in times of
good rainfall more yield increament could be expected by the application of

carbufuran highest dose.



Table 1, Effect of seed-dressinglon the population of bean fly and

yield of haricot bean* Kobo (2 yrs. avg.)*

Rate No. of pupae/ Yield***
T t t
reatmen (gms/kg of seed) 20 plants** (kgs/plot)
Aldrin 40 wp 5 11*72 ab 1.77 (24.58) a
Carbofuran 35% liquid 15 13.91 b 1*82 (25*28) a
i i f 20 13.50 ab 1*87 (25.97) a
i n " 23*75 11.42 a 2*01 (27.92) a
Check - 12.60 ab 1.79 (24.86) a
Mean 12.63 1.85 (25.69)
SoE.M 0.71 0.08 ( 1.11)
cv 13.81% 10*56%
1o
Table 2* Effect of seed-—dressing on the population of bean fly and
yield of haricot bean, Mekele (3 yrs. avg*)*
Rate No. of pupae/ Yield***
T t t
reatmen (gms/kg of seed) 20 plants* (kgs/plot)
Aldrin 40 wp 5 12.03 be 0*79 (10.97) a
Carbofuran 35% liquid 15 11.37 ab 0*63 ( 8.75) c
1 i n 20 10,86 a 0.67 ( 9.31) be
m 1 n 28 75 10.30 a 0*75 (10*42) ab
Check - 13.08 ¢ 0.68 ( 9.44) be
Mean 11.53 0.70 ( 9.72) A~
S.E.M 0*37 0.03 ( 3.42) ~
cv 7.83% 10.97%

* Means within column folloi®ed by the same letters are not significantly
different from each other at the 5% level (Duncan's new multiple range test)

** Data transformed to x + g

*** yvalues within parenthesis indicate yield in—-Q/ha



....... Orowe, .J. & ~Shitaye GOM. 1972. Crop peet handbook. Institute of
Agricultural Research Addis Abeba. 42 pp

Hill, Ce'nnfs S." 1975. "*ilgrlcultural insect' pests of"the 'tropics arid

L

tljir control.— Cambridge University Press, Cambridge. 516 pp
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EFFECT OF PLANT DENSITIES, WEEDING TIME AND CHEMICALS
ON THE SPREAD AND DEVELOPMENT OF COMMON BACTERIAL BLIGHT
IN HARICOT BEAN Habtu Assefa, Mohammed. Yesuf &

Knebet Shiferaw.
Beans (Phaseolus vulgaris L.) are considered as some of

the improtant 'traditional poses' grown in Ethiopia, and are a
basic component in the cropping systems of the small farmers and
in the diet of the people in Eastern Africa,* However, national

bean productivity in Ethiopia is low.

Diseases, insects, low soil fertility and periodic water
deficits form the principal production constraint associated
with the low average yields (6), From an extensive survey conducted
in the last 10-12 years bean rust, bacterial blights, Anthracnose
viruses, Angular leaf spots, floury and 'Phoma’ leaf— spot are
identified as the principal diseases of beans (2)0 Among these,
Common Bacterial Blight (CBB) caused by Xanthomonas Phaseoli
(EGFO Smith) DOWSON is one of the four diseases of beans which is

widely distributed and causes significant economic losses.

Lars Ohlander (4) indicated that differences in attacks
of diseases were one of the major factors responsible for yield
variation from year to year, in the more humid areas. He obtained
a high negative correlation between disease scored particularly
of bacterial blight and seed yield in Mexican 142. Wallen and
Galway (8) also attributed a yield loss of 32-33% in beans to

this disease.

Initial Infection by CHB appears as water soaked spots on the
underside of leaves and leaf lets. These spots subsequently enlarge
irregularly and adjacent lesions may Coalesce. Infected lesions are
usually encircled intiially by a narrow zone of lemon-yellow tissue
which may latter turn necrotic. Stems and pods may also be infected.

The bacterium survives in seed as well as in the diseased plant

Research Officer 11, Technical Assistant and Field Assistant, IAR,

medium to lowland pulses Research Team, P.0.Box 103, Nazret.



portions and is usually transmitted '"by diseased seeds, plant
remains, "blown soil, splashirg rain. High relative humidity and

temperature above 22°c enhance the pathogenecity of the disease (3).

Although sources of tolerance to CEB have been identified,
they often occur in cultivars -with grain types which have lovi
commercial acceptance either on the world market or for home
consumption. However, the lines which are accepted most, in both
cases, are often susceptible to CBB. For such lines, other methods
of control have been tried. Treating Kidney bean seeds with chemicals
reduced infection of Cotyledons and the first trifoliate leaves (7)*
In other instances, spraying of streptomycin every 8 days (5) and
Bordeaux mixture and copper hydroxide (1) during the period of maximum
susceptibility reduced bacterial blight incidence. However, a
reduction in diseases was not accompanied by an increase in seed yield

in all cases.

To reduce disease Pressure_in the field, several factors including
population densities, time of weeding and cultivation, chemical
application and resistant or tolerant varieties have to be considered.
Although there are several diseases, which constitute severe problems
in beans, CBB has been considered in this report because of its
importance in the country. It was in the light of the fore going that
experiments werf designed to investigate the effects of plant
population densities weeding practices and chemicals on the incidence

and spread of this bacterial disease.

Materials and. Methods

Three experiments were carried out during the summer months of
1981, 82 and 83 on the field plots of the Institute of Agricultural
Research Station at Melkassa. The soil which has not been fully

described is a fairly well drained sandy loam.
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In all experiments, disease scores were determined at Anthesis and
seed maturity, when leaves were still green, using a 5 point scale.
Zero represented no infection, 1 slight infection (1-10% of the plants
infected), 2 low infection (11-25% the plants infected), 3 moderate
infection (26-50% of plants infected), 4 high infection (51-75% of

plants infected ) and 5 very severe infection (76—100% plants infected)

Stand counts were taken approximately fifteen days after emergence
Unless otherwise indicated, weeding was done as needed. No fertilizers
were applied. Seeds were harvested at maturity and seed yield and
seed size were expressed as grams/plot and 1000 seed size respectively.
The significance of differences between means were calculated (Steel

and Torrie, 1960) and none lower than p 0.05 Is reported.

Experiment 1, Effects of weeding and plant density on CBB infection

and seed yield in haricot beans.

A2 x 9 split plot arrangement in an RCBD with & replications were
used in two separate trials which were similar, except that cv mexicam
142 was used in one whilst large white was planted in the other. Two
levels of weeding (weeding in the morning when leaves were still
covered with dew and weeding in the after noon when the dew on leaves
had. dried out) were applied to the main plots. Hence plant density
treatments constituted the sub-plots (Table 1.)

Table 1. Population density treatments used in Experiment 1.

Spacings (in eras) Population density (plants/ha)
20 X § 1 ’)00,000
20 X 10 50¢,000
20 X 20 250,000
40 X 5 500,000
40 X 10 250,000
40 X 20 125,000
60 X 5 3337333
60 X 10 166,667 r
60 X 20 83,333



One seed per hill was planted on 9 July
and 26 July 1983.

j 3 July 1982
Central rows each measuring 5 meters long
and "bordered on all sides by a row of guard plants were used as
Experiment 2. Effect of seed treatment on the incidence of

CBB

The experiment was laid out as a 2 x 5 split—plot arrangement
in an RCBD with 6 replications. The main plot treatments consisted
of two levels of variety (Mexican 142 and Negro Mecentrau) and
5 levels of chemical treatment were allocated to the sub+plots.

The types of chemicals, and rates and mode of application were as

shown below:

Table 2. Seed Treatments Used in Experiment 2.
Active ingredient Rate of Mode of

Treatments in % application application
Bleach 6.25% 1 cc/litre Soaking for

) . 15 minutes
Streptomycin 20 % wp 1 gm/litre +
Copper Count 8% 1 ccl/litre 1
Kocide 77% 2.2 gms/litre 1

Control (Untreated
seeds)

The experimental plots consisted Of / central rows bordered on

all sides by rows of growing plants.

Soon after the chemical treatments seeds Vv/ere allowed to air
dry over night and they were then sown the next day on 11 July 1981
in 5 m rows spaced 40 cn apart. This is intended to obtain a population
density of 250,000 plants per hectare. The other cultural pravcises

used were the same as described in Experiment 1.



The number of seedlings infected by the disease was counted
2 — 3 times every other day from seedling emergence for 10 days*
Thereafter, it was not deemed necessary to continue the assessment
fo the disease, due to the high probability that secondary transmis-
sion of the pathogens from diseased plants to healthy ones might have
occured. In order to minimize or prevent the dissemination of the
disease, neither weeding nor cultivation was done during the period

disease assessment was being carried out.

About 5 random samples of diseased plants were collected from
each plot. On each occasion the number of infected seedlings were
determined. The samples were used to determine the presence of the
disease. Disease scores were taken and seedsize and yield data were
collected from all plants in the central rows, as described in Experiment

1.

Experiment 3. Effect of chemical sprays on the control of CBB«

. The experimental design was a 2 x 5 split — plot arranged in an
RCBD with 6 replications. Two varieties (Mexican 142 and Nazret Large
White) were assigned to the main plots. The chemicals were assigned
in the sub — plots, The types of chemicals, rate and mode of

application were as shown below:

Table 3, Chemical sprays used in experiment 3*

Active Rates of Mode of
Treatments _ _ - - - .
ingredients application Application
Kocide 2.2 kg/ha Spray
Copper Count 8% Cln Spray
Streptomycin 20'7; Mp 1 kg/ha Spray
Kasurain 2fc EC 1.5 lha Spray

Seeds were planted on 7 July 1981 and the chemicals were
sprayed with a knap sack sprayer at weekly intervals from the first
symptom observed to 8 weeks. Plot size, cultural methods used and
the determination of disease scores, seed yield and seed size were

the same as described in Experiment 2,



*

Experiment 4. Effect of seed treatment and chemical spray on the

control of CBB.

Two separate trials were conducted in 19%1 in an BCBD wifch
6 replicationsc Two of the best treatments that have shown
promising results in the seed treatment and spray trial were selected
and tried together on one set of experiment. The experimental plots
in both trials (one for cv Mexican 142 and the other Large White)
consisted of 4 central rows bordered on all sides by rows of plants.
Seeds were planted in 8 July 1982 in 5 cn* rows 40 @n apart. The

t?2(—s of treatments applied is shown below:
Table 4. 'Treatments used in experiment £.

Treatments idode oi iipplication

10 Control (untreated)

2. Copper Count Soaking

3. Streptomycin Soaking

4. Kocide Spray

5. Streptomycin Spray

6. Copper Count + Kocide Soaking + Spray
2 » Copper Count + Streptomycin Soaking + .Spray
8. Streptomycin + Kocide Soaking + Spray
9. Streptomycin + Streptomycin Soaking + Spray

The active ingredients and rates of application for each
treatment has been used as described in Experiment 2fend 3. Plot size,
cultural methods, disease determinationseed yield and seed size were

the same as described in Experiment 2 and 3*
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RESULTS

I"Ixperiment 1.

Results on tho effcct of weeding practise and plant densities

on halo blight disease are given in tbales 5 (a,b,csd)«,

Disease was rather severe in 1981 and 1982 but due to late
planting and a long dry spell prior to planting the incidence
of the disease in 1983 was very low, In 1981 only disease scores
were considered while in 1982 and 1983 seed yield seed size and stand

count were evaluated to supplement disease data*

The 1981 results indicate that the over all mean score for
the dry and wet weeding treatments is 2,25 and 2Cl13 at first score
and 2*3 and 2.3 at later score, respectively. It is clear from the
results obtained that time of weeding was not a serious factor for
disease spread and development at Melkassa. However, the spacing
treatments were more improtant for the spread of the disease than weeding
period,, The lowest score (1062) was recorded from the wider spacing >
(60 x 20) and the highest score (2.87) was obtained from the narrowest
spacing (20 x 5) which also contained the most densely populated plants

among the treatments tested (table 5a)

Although there was no significant difference among treatments,
there was a tendency for the disease to progress from infected to
healthy plants at a lower rate as spacing increased (ie. as population

of plants decreased).

The 1982 results, more or less, confirmed the 1981 results
except that two varieties were tested in 1982, The varieties
were mexican 142 and Nazret Large White. Spacing the plants

under different conditions was found to be more important
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for the spread of the disease than weeding time. The mean difference
in disease scores between the various treatments was significnnt at
The highest disease score (209,3«0) were obtained from the
narrower spacings (20 x 5» 40 x 5) respectively in Mexican 142,
while the lowest disease score was recorded iijren plants were spaced
sparsely at 60 x 20 (table 5a)° As shown in the same table in“rarow
spacing favoured the development of the disease more than did
inter—row spacing® Thus, the incidence of the disease progressively
decreased as the inter—row space increased dfrom 5-20 cn and inter—row
space increased from 20—60cm« The results obtained holds true for

both varieties.

Seed yield as measured in g/plot did not seem to be a reflection
of the disease incidence best rather on the population densitieso The
higher the population, the higher the yield and the lower the population
the lower the yield and the difference between them was significant at 5
level for both varieties. However, the difference in yield between the times
of weeding was not significant. There was no definite corelation between

either spacing, weeding time or disease incidence and seed size*
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Table 5 Effect of Cultural practises on the incidence of Common Bacterial Blight, yield and

seed size in haricot bean (5a)
(a) Effect on disease* (0-5 ratings)

MeXICAN 142 (1981) MEXICAN 142 (1982) NAZRET LARGE(1982)

Spacing

1st score (22-9-81) 2nd score (13-10-81)

WEEDING DRY WEEDING WET WEEDING DRY WEEDING WET WEEDING DRY ‘' WEEDING WET WEEDING DRY WEEDING WET
20 x 5 2.50 2.50 3.00 2 75 2.80 3.00 3.00 2.80
20 x 10 2,25 2.00 2.50 2.00 2.50 2.50 3.00 2.30
20 x 20 2,50 2.25 2.75 2.25 2.30 2.30 2.50 2.00
40 X 5 2.50 2.50 2.50 2075 2.80 3.30 2.80 3.00
40 x 1C 2.00 2.25 2.50 2.25 2.30 2.30 2.50 2.50
40 x 20 2025 2.00 2.00 2.50 2.00 2.30 2.30 2.30
60 x 5 2<% 2.25 2.25 2.50 2.50 2.50 2.80 3.00
60 x 10 2.00 2.00 1075 2.50 2.30 2.30 3.00 3.00
60 x 20 cer 2.00 1.50 175 1.50 2.00 2.00 2.50 2.30
Mean 2.25 2.13 2.33 2.33 2.40 2.50 2.70 2.60
LSD 0.05 - - - - between spacing between spacing

means = 0.48 means = 0.40

* Mean value of 4 replications
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Effect of plant density and weeding time on Seed Yield (grams/plot)

SPACING MEXICAN 142 (1982) NAZRET LARGE (1982) MEXICAN 142 (1983) NAZRET LARGE (9183)
WEEDING DRY WEEDING WET WEEDING DRY WEEDING WET WEEDING DRY  WEEDING WET WEEDING DRY WEEDING
WET
20 x 5 2120 2264 2025 2070 1900 1500 2100 1800
20 x 10 1712 1863 2256 2202 1600 1400 2200 1900
20 x 20 ~ 1430 1700 1977 1842 1400 1300 2100 1600
40 x 5 1422 1375 1545 1326 1200 1300 1400 1600
40 x 10 1106 1246 146/ 1525 920 1200 1600 1500
40 x 20 1208 897 1037 951 770 920 1100 1200
60 x 5 764 739 1317 1156 770 720 1150 1000
60 x 10 737 818 1018 974 800 670 920 950
60 x 20 523 448 797 947 470 620 870 720
Mean 1225 1261 1493 1444 1100 1100 1500 1400
LSD 0.05 between spacing means = 203 .8 between spacing means between spacing means between spacing means

i - : = 262.7 = 200 = 520
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(5¢) Effect of plant densitiesi and weeding time on seed size (grams/1000 seeds)

1982 1083 S

MEXICAN 142 NAZRET LARGE MEXICAN 142 NAZRET LARGE
Weeding Dry Weeding Wet Weeding Dry Weeding Wet Weeding Dry Weeding Wet Weeding Dry Weeding Wet

Spacing

20 x g5 150 145 " 229 221 148 148 132 129
20 x 10 142 136 241 238 146 145 132 136
20 x 20 130 131 248 232 144 138 139 132
40 X 5 139 135 227 232 144 143 135 129
40 x 10 129 150 223 228 140 144 135 135
40 x 20 141 138 235 242 138 139 130 137
60 X 5 148 137 244 235 145 1/2 136 185
60 x 10 136 140 246 238 148 140 139 137
60 x 20 128 138 238 258 135 ° 144 143 136
Mean 138 139 23638 236.1 142.8 142.6 135.6 139¢6
LSD 0.05

Between

Spacing means
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( 5d ) Effect of plant densities and weeding time on stand (total number of germinated plants per middle rows)
1982 1983

Spacing MEXICAN 142~ NAZRET LARGE MEXICAN 142 * _ NAZRET LARGE

Weeding Dry Weeding Wet Weeding Dry Weeding Wet Weeding Dry Weeding Wet Weeding Dry Weeding Wet
20 x 5 409 442 474" m 482 — 457 424.3 618.5 578.3
20 x 10 279 m 286 336._ . 348 314.5 242 03 315.5 345.0
20 x 20 149 162 178 172 180.5 172.5 178.8 172".8
3 x 5 171 167 210 210 176 184.5 273.8 242.8
40 x 10 130 106 142 145 120 115.8 131.8 143.8
40 x 20 60 64 74 70 70 70.8 74.5 71.5
60 X 5 83 85 106 108 88.5 77.8 177.5 128.0
6o To 59 76 68 72 67.3 60.5 73.5 69.8
60 x 20 30 28 37 37 35.3 31.8 35.3 37.0
Mean 152 157 181 181 167.7 153.4 203.2 198.8
LSD 0.05
Between
Spacing means 39.2 18*8

* Number of middle rows are variable as when distance between rows is 20 there are 10 rows
40 n 1 4 rows
60 1 n 2 rows
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Experiment 2.

The results of the seed treatment effects on the control of the
seed—borne pathogen, Xanthomonas Phaseoli? in Mexican 142 and Negro
Mecentrau are given in tables 6a and 6b, For Mexican 142 the number
of infected plants counted in the various treatments did not differ
significantly from the control. However, treating the seeds with
copper count seemed to have resulted in a lower number of infected
plants as compared to the other treatments including the control
(the untreated check). However the disease later on spread dramatically

to all plots probably due to secondary transmission.

The effects cf the seed treatments on cv Negro Mecentrau was
almost the same as cv Mexican 142 except that there was a higher number
of infected plants at the .latter count in Negro Mecentrau. Dises.se
score taken later when the plants mature produced a higher incidence of

CHB and there xwes complete lack of difference between the treatments.

Table 6 Effect of seed treatment on stand count of Common Bacterial
Blight,
(a) Mexican 142, 1981.
d —DUMBER OF CBB LEAF DISEASE Yield Seed size
Chemicals (x/200) Dim7rED PLN"S SCORE (0-5s) in gm. grams/
1st 2nd— 3rd 1st 2nd /plot 1000 seeds
—Control 165.0 470 ..61,8. 1293 . ...2,8..... 4.0 _ 150.4
Blea.ch 164.2 51.2 67,8 128.2 2.7 3.8 15009. 152.2
Streptomycin 143.2 40,3 48,0 110,3 2,5 3.8 " 1282 148,4
Copper Count 153*8 32,5 5~.0 128,3 3.0 4.0 1490 153.2
Kocide 165.8 59.2 76,3 139.8 3.0 4.0 1594 152.9
Mean 158.4 46,0 6106 127.2 2.8 3,9 1481 151,4

LSD 0.05 10.0 — ) — — — — —



(6b) Negro Mecentrau 1981

) Stand Fumber of CBB Leaf Disease Yield Seed size

Chemicals (X/200) Infected Plants Score (0-5) in gm. (gram/1000
m Ist 2nd 3rd 1st 2nd /plot seeds)

Control 165.5 67.7 112.2 140.3 1.3 3.2 1548 158.0
Bleach 172.3 75.7 114.3 145.0 1.3 3.2 1507 157.4
Streptomycin 165.0 104.3 93.3 128.8 1.5 3.3 1488 158.8
Copper Count 159.7 77.7 119.7 145.1 1.3 3.2 1434 162.2
Kocide 166.3 72.5 110.6 138.7 1.2 2.8 1382 158.7
Mean 165.8 79.6 110,1 139.6 1.3 3.1 1472 159.0
LSD 0.05 10.1 - . - | — - - _
Experiment 3.

As shown in tables 7a and 7b viexican 1/:2 treated with Kocide had

the lowest score (2.5) but this variety did not produce the highest seed
yield. Highest yield was obtained from the plots sprayed vdth copper
count and Kasumin sprayed plots produced the lowest seed yield. The

same set of treatments tested on Negro ITecentrau gave scores ranging

from 3.2 — 3.3. The mean score was 3.2, indicating lack of variability

in disease incidence for the various treatments— Among the various
treatments none of them gave significantly higher yield than the control
and except Kasumin treated plots the rest produced a lower seed yield
than the control,, Hovrever, the response with regards to seed size was
different. Treated plots produced larger seeds that did the check. Except

the Kasumin treated plots the differences was significant at 5%.



Table 7 Effect of chemical
(7a)

Chemi cal

Control

Kocide

Copper Count

Streptomycin
Kasumin
Mean

LSD 0.05

(7b) Negro Mecentrau 1981

Chemicals

Control
Kocide
Copper Count
Streptomycin
Kasumin

Mean

LSD 0.05

Experiment 4*
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spray on Common Bacterial

Mexican 142 1981.

Stand
(X/200)

163.3
160.5
168.0
171.0
175.3
167.6

btancl
(x/200)

174.5
173.2

178.8
172.3

175.5
174.9

Disease score

(0-3)
29-9-81

3.5
20

3.7
3.8

3.8
3.5

Disease score

29-9-81

3.2
3.2
3.3
3.2
3.2
3.2

Yield

Grams/20
plants

265.2
259.0
290.0
263.8
227.2
261.0

Yield in
Grams/20

plants

264.7

255.5
249.2
249*3
267.3
257.2

Blight

Seed size
(grams/ 1000)
seeds)

159.0
160.0
166.7
156.2

152.5
158.9

Seed size
(grams/1000)
seed)

164.8
182.7
178.6
176.0
167.5
173.9

8.7

Results for this experiment are presented in tables 8a and 8b.

The results obtained showed a lack of definite trend probably showing

that the chemicals were ineffective for the control

of the disease.
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lii both Varieties separate seed treatments and spraying had been
better imlusnce ohan the various combinations either on disease,
seed yield or seed size. Por all the data collected there was
complete lack of significance difference between the various

treatments.
Table 8 Effect of chemical treatments

(8a)* Mexican 142 — (1982)

- — 1
Number of
Treatments Stand Infected Leaf Disease Seed Yield Seeds Siz'
(X/1 so) plants Score (0-5) in gram/  (gram/
30/7 11/8  24/3  7/9 16/S plot 1000
Control 135 39 74 1.2 2.7 866 141
Copper Count (Seed) 136 41 70 1*2 1.8 802 137
Streptomycin (Seed) 131 33 80 1*0 1.7 847 141
Kocide (Spray) 136 49 68 1*2 2.0 811 138
Streptomycin (Spray) 144 42 84 1.0 1.8 912 140
Copper Count (Seed)
+ Kocide(spray) 134 35 66 1.2 2.2 671 139
Copper Count (Seed)
+ Streptomycin (Spray) 137 33 77 1.2 2.0 792 140
Streptomycin (Seed)
+ LKocide (Spray) 129 37 73 1.0 111 637« 1 136
Streptomycin (Seed)
+ Streptomycin (Spray 134 39 83 1.3 2.2 783 136

Mean 135 39 75 1.1 2.0 792 138
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(8b) Nazret Large White (1982)

Stand Number of Leaf disease Seed Seed size
Treatments (X/160) infected Score (0-5) yield (gram/1000
30/7 plants 7/9 16/9 g/plct seeds)
11/8 24/8
Control 133 53 107 1.7 2.5 979 229
Copper Count (Seed) 132 59 99 1.2 2.5 1022 224
Streptomycin (Seed) 138 55 108 1.5 3«0 929 234
Kocide (Spray) 130 48 100 2.2 2.8 908 221
Streptomycin (Spray) 133 a7 106 1.8 2.7 931 246
Copper Count (Seed)
+ Kocide (Spray) 130 57 95 2.2 2.8 880 226
Copper Count (Seed)
+ Streptomycin (Spray) 128 60 98 2.0 3«3 827 228
Streptomycin (Seed) 136 68 100 2.0 3.0 810 220
+ Kocide (Spray) ) '
Streptomycin (Seed) 130 61 108 1.8 3.0 827 216

+ Streptomycin (Spray)

Mean 132 56 102 1.8 2.9 901 183
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DISCUSSION

At Melkassa the rainfall pattern is normally erratic and
unpredictable, the temperatures are high whilst humidity is low.
The variability in disease pressure among years and lack of response
to weeding time were probably due to these peculiar climatic conditions.
With regards to dissemination of disease pathogens and the creation
of an epiphytotic bacterial disease the high rainflll coupled with
the high temperatures and relative humidity were likely to be respons-

ible (6).

The severity of the infection of the disease was moderate through-
out the experimental period except in 1983 when i T was slight. This
low disease pressure in 19&3 was ~ue "to the long dry spells during
planting time and the high tecperatures which were subsequently experienced
by the plants during the growing period. Neither morning weeding on the
presence of dew nor weeding late in the morning when the leaves were
devoid of dew influenced the incidence of CBB, This of course may not
be true for other bean growing areas where the climatic condition may oe

significantly different than the one at Melkassa.

Despite moderate incidence of the disease and unfavorable weather
conditions the spacing treatments, consistently influenced the dissemination
of the disease. Intra—-row spacing favoured the development of the disease
more than the inter—row spacing, Although the disease progressivel.y
decreased as spacing increased this did not result in a concomitant
decrease in seed yield as the disease becomes nore severe. The highest
population density of plants might have compensated for the slightly higher
disease pressure. I% using various population rates seed size was not
affected which might possibly indicate that slightly denser populations may
not affect the quality of the seed.
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Our study which tested two Copper based fungicides and two bacterio—
cides confirmed that none of the treatments influenced the disease
significantly over the control and they did not have a pronounced effect
on seed yield as well. Although Bernet (1) and Plopper (5) showed that
some chemicals such as copper hydroxide and streptomycin were effective in -«
the control of bacterial blight such effect did not result in an increase in
seed yield. Seed treatments such as copper count seemed to have reduced the
bacterial disease at least, at the early seedling stage 'but this control
measure used for the prevention of seed transmission was not adequate for
the field (secondary) transmission of the disease, especially when the
weather was conducive. As far as C3B is concerned, none of the tested
chemicals were effective enough to warrant either seed treatmentcor spraying

at epidemic levels.

In conclusion, the results studied being reported here have shown that
it is (absolutely) essential to use disease free seeds when growing beans
either at Melkassa or at any bean growing areas. Hence it is necessary
to produce disease—free seeds, under irrigation, in drier areas such as
MelkaWerer, for planting at the various bean producing areas. In the mean
time the search for either tolerant or resistant varieties has to be
strengthened. Moreover in areas such as Melkassa we can at least follow the
same cultural practices (planting seeds at /;0 x 10 an and weeding before
the dew on the leaves completely dry out) which are still a happy medium for

both disease development and the operation at farm level.
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Effect of plant densities, weeding time and
chemicals on the spread and development of

halo blight in mung: bean

Habtu Assefa
Mohammed Yesuf

1
Smebem Shi feraw

Mung bear (Vi&na radiata (L.) Wilczek) is an important pulse crop
throughout South East Asia and particularly in the Indian sub-continent.
In Ethiopia where pulses in general comprises 13-15% of the total cropped
area, and upto 30%$ in some parts of the country, mung bean is not one of
the predominantly grown crops. At present no figures are available

concerning production and area covered under mung beansc

But, in Ethiopia where Dulses are the main source of total protein,
mung bean not only provide as source of protein but is also adopted
to a wide range of climatic conditions. Mung beans are adopted in types
of warm, arid, erratic rainfaLl zones such as Kobo and Humera to warm,

moist zcnes such as Jima, Bako and Didcsa,

From preliminary survey conducted in the last few years, mung bean
has been found to be grown by farmers in Harerge (Godie), Welo (Kobo)
and Northern Shewa (Shewa Robit —Rassa area) regions. But farmers'

yield in general is low.

Since the beginning of a nationally coordinated research work in
February 1972 the Institute of Agricultural Research, Nazret Station
initiated a national progre.m toward increasing the yield potential of
this popular source of protein for especially the water—stressed regions
of the country. In the last few years, however, the breeding program
of mung bean has to be suspended due to severe disease incidences.

The major constraint to increase yield and wide spread cultivation of
mung bean was due to the bacteria,! disease — halo blight. This disease
was first observed on a few plants in Kefa. (8). Later on the disease
was recorded from (Melkasa) Shewa, (Shewa Robit) Northern Shewa and

(Kobo) Welo Administrative Regions.

1
Research Officer 11, Technical Assistant, Field Assistant IAT,

medium, to lowland pulses Research Team, P.0.Box 103 Nazret,,



The intensity at Melkasa has been very sewvere— and in some cases
the national variety trial and other trials had to be abandoned. During
the rainy season infection of susceptible varieties generally cause
heavy difoliation and greatly reduce yield, sometimes close to 100%

yield loss was observed.

The causal organism identified as 7suedomonas pbaseolicola (Burk)
DOWS has a wide host—-range including I'naseoluc vulgaris. P. coccineus.
F. limatusf Qlycine mas, Pisurr. sativum and (5)*

The pathogen is a gram negative oval shaped bacterium that possessed
cream — colored exudate* The main source of infection is seed from
diseased plants (12)* In the field the bacterium spreads from plants
in rain drops, wind spread dew or by means of insects. 'Rain, moisture
and cool weather promote the spread of the disease and development of
the bacterium and optimum temperature for symptoms development is

16—20°C (5).

Many attempts have been made to control hale blight disease in
liaricot bean and numerous fungicides have been tested for their suitability
to control the disease (3* 4» 7> 11)* antibiotics proved the most
promising. However, information on the control of the disease on
mung bean is not available. In this paper we are reporting our
finding on the effect of population densities, seed treatment and foliar

spray on the spread and development of halo blight on mung beans.

From 1901 through 1973 the author and his colleagues conducted series
of experiments on identifying methods to control halo blight on nrung bean.
The experiments were conducted on the field plots of the Institute of
Agricultural Research Station at Melkasa. The soil which has not been

fully described is a fairly well drained sandy loam.

In all experiments disease score were determined at anthesis and seed

maturity, when leaves were still green, using a 5 point scale.
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zero represented no infection

1. " Slight infection (1—10% of the plants)

2 " low infection (1125% "the plants)

3 " Moderate infection (26-50% of the plants)

4 M High infection (51—75% ~he plants)

5 " Very severe infection (76—100% of the plants)

Stand counts were taken approximately fifteen days after emergence.
Unless otherwise indicated weeding was done as needed. No fertilisers
were applied0 Seeds were harvested (more than once for the indeterminate
cultivars) at maturity and seed yield and seed size were expressed as
grams/plot and 1000 seed size respectively. The significance of differences
between aeans were calculated (Steel and Torrie? 1960) and none lower

than P 0.05 is reported.

Experiment 1. Effects of weeding time and plant density on halo

blight infection in mung beans

A2 X 9 split— plot arrangement in an RCBD with 4 replications were
used in Cv, V2008. Two levels of weeding (weeding in the morning when
leaves were still covered with dew and weeding in the afternoon when the
dew on leaves had dried out) were applied to the main plots* Hence, plant

density treatments constituted the sub-plots (table 1).

Table 1. Population Density Treatments Used In Experiment 1.

Spacing (cms) Population density
20 X 5 1,000,000
20 X 10 500,000
20 X 20 250,000
40 x 5 500,000
40 x 10 2507000
40 x 20 125,000
60 X 5 333,333
60 X 10 166,667

60 X' 20 83,333
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One seed per hill was planted on 7 July 19&1, 8 July 1982 and 2 July
1983* Central rows each measuring 5m« 1long and boardered on all sides by
a row of guard plants were used as experimental plants on the individual

plots.

Experiment 2. Effect of seed treatment on the incidence of halo blight

The experiment was laid out as a 3 X 5 split—plot arrangement in an
RCBD with 6 replications. The main plot treatments consisted of 3 levels
of variety (M76, M1134 and V 2008) and 5 levels of se d treatments were
allocated to the sub-—plots. The types of treatments and mode of application

were as shown below:

Table 2. Seed Treatments Used In Experiment 2«

Treatments Active ingredient Rate of application Mode of appli
cation

Copper Count 8% lcc/litre Soaking

Sodium hypo chlorite 6.25% lcc/litre

Streptomycin 20% Wp 1 gm/litre

Hot water f 45-50°C for 15 min, 3

The experimental plots consisted of 4 central rows bordered on all sides
hy rows of growing plants. Soon after the seeds were treated, they were allowed
to air dry over night and sown the next day on 7 July* 1981 in 5m* rows 40am
apart* This is intended to obtain a population density of 250,000 plants per

hectare.

The number of seedlings infected by the disease was counted 3 times every
other two days from seedling to 10 days* There after, it vias not deemed
necessary to continue the assessment of the disease, due to the high probability
that secondary transmission of the pathogens from diseased plants to healthy
ones might have occured. In order to prevent or r.inimize the dissemination
of the disease neither weeding nor cultivation wae done during the period

disease assessment was being carried out.

About 5 random samples of diseased plants were collected from each plot on
each occasion the number of infected seedlings were determined. The samples

were used to determine the presence of the disease.



Experiment 30 Effect of chemical sprays on the control of halo blight

The experimental design was a 3 x 7 split—plot arranged in an RCBD
with 6 replications,, Three varieties (M76, MI134 and V2008) were
assigned to the main plots* The chemicals are assigned in the sub-plots.

The types of chemicals, rates and mode of application were as shown

below:
Table 3. Chemicals used in experiment 3
Treatments Active ingredients Rates of application Mode of
application
Control

(untreated plot)

Water

Kocide 77% 2«2 kg/ha spray
Streptomycin 20% WP 1 kg/ha spray
Cupravit 35% UP 625 g/100 lit spray
Copper—Count—N 8% 0.1% spray
Kasumin 1.5 lit/ha spray

Seeds were planted on 7 July 1981 and the chemicals were sprayed with
a knapsack sprayer at weekly intervals from the first symptom observed
to 8 weeks. Experimental plots consisted of i, rows of long and

40 an apart bcyderd on all sides by rows of growing plants.

Experiment /, Effect of seed treatment and chemical spray on the

control of halo blight

In 1982 and 1983 two cf the treatments that performed better from
each of the seed treatment and spray trial conducted in 1981 were selected
and tested. The experimental design was a 2 x 9 split—plot arranged in
an RCBD with 6 replicationso Two varieties (M1134 and V2008) were
assigned to the main plots and chemicals were assigned in the— sub-—plots.
Seeds were planted on 8 July 1982 and 2 July 1983* The types of chemicals,
and mode of application is as shown belon> Rates of application was

used as indicated in experiment 2 and 3«



Table A. Treatments used, in experiment 4.

rc

B«

Treatments mode of application

Control (untreated)

Copper Count Soaking
Hot Water Soaking

Kocide Spray

Cupravit Spray

Copper Count + Kocide Soaking + Spray
Copper Count + Cupravit Soaking + Spray
Hot Water + Kocide Soaking + Spray
Hot Water + Cupravit Soaking + Spray

Trial inanagement and collection of all necessary data were similar

to the previous experiments.
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Results

Experiment 1

Results on the effect of population densities and weeding time on
halo blight incidence, seed yield and seed size are presented in tables
5a and 5b. Plants were already heavily infected when the first weeding
and. cultivation was done* Thereafter, the disease developed rapidly
and had become severe in almost all plots resulting in heavy defoliation
of the leaveso This was true in 1981 and 1982. In 1983 due to a long
dry spell prior to planting and after emergence stand of the seeds was
very poor resulting in poor and highly variable stand. Therefore, no

data, was collected in 1983.

Halo blight severity was estimated on 26 August and 23 September
1981 and 10 August and 15 September 1982* In the 1981 experiment wider
spacings (i.e, lower population densities) tended to decrease the disease
spread at early stage but later the differencesbetween the spacing
treatments were not significant at 5% level. Weeding time did not
influence the spread of the disease inhere on the average scoring for
both treatments were similar in all cases. The 1982 results also

confirm the 1981 findings.

Yields were significantly affected by the plant density treatments

but the difference between the weeding time were not significant. These

—edifferences were mainly due to the number of plants per plot (Table 5h)
presumably because the denser the population the higher the yield despite
heavy incidence of the disease, plots planted with the denser, population

yielded almost 6 times higher than the lesser populated plots.



Table 5» Effect of population and weeding ti'.ie on the incidence of halo
blight seed yield and seed size in :uung bean var, V2008.

(5a)Effect on Disease (0-5 score)

Spacing 26 Aug, 23 Sept. 10 Aug. 15 Sept.

Weeding Weeding Weeding Weeding Weeding Weeding Weeding Weeding

Wet Dry Wet Dry Wet *1 Dry Wet Dry
20 X 5 35 2.2 3.8 3.2 4.1 4.0 4.0 3.0
20 X 10 25 2.0 3.2 3.0 doo S 4.0 3.8
20 X 20 2.5 2.2 3.5 3.0 4.1 - 3.8 3.8 3.8
40 x 5 2.5 2.0 3.0 3.0 o .8 3.8 3.9
40 x 10 2.0 M 3.0 3.0 41 14.4 3.8
40 X 20 1.2 2.0 317 3.0 /.2 i 4.1 3*8 3N
60 X 5 2.0 2.2 3.0 3.2 4.1 14.1 4.0 3.8
60 X 10 1.2 2.0 h i 3.0 4.2 i 4.2 4.0 3.5
60 X 20 2.2 1.8 3.2 3.0 3.9 , 3JB
Mean . 2.2 2.1 3.1 3.0 @l 1 41 3.8 3.7
LSD 0.05
— Spacing

means 0.72 - - -

* Means of 4 replication

(5b) Effect of population densities and weeding time on stand count and

seed yield* (1982)

Stand Count (No. of Einerged) Seed Yield (grams/plot)
Spacing-— Weeding Wei— Weeding Dry Weeding Wet Weeding Dry
20 X 5 462.5 441.3 315 311
20 X 10 278.8 248.3 175 248
20 X 20 134.5 146.5 136 184
40 x 5 216.3 204.5 i 135 123
40 X 10 118.0 128.8 79 94
40 X 20 59.8 56.3 52 42
60 x 5 99.0 103.8 84 79
$0 X 10 88.8 67.0 46 80
60 X 20 33.5 40.0 54 34
Mean 1~5.8 159.6 120 133
LSD 0.0" spacing 8.6 46

* Net plot size was 6*4m



Experiment 2

The results of the seed treatment effects on the control of Pseudomonas
Phaseolicola causing halo "blight in CVs. M76, M1134 and V2008 are given in
tables 6a and 6b. The disease was first observed a week after emergence
and by this time the first disease assessment was done,, At the firs b count
on 7 August 1981 the number of infected plants differ significantly to the
treatments applied. For CVs M76 and M1134 the lowest disease incidence
was counted when seed were treated with hot water followed by copper count—n.

But, for Cv. V2008 seed treatments did not seem to have any effect.

Cn the second assessment, still, the lowest number of infected plants in CVS
M76 and M1134.were obtained from the same treatments. However at later counting
on 18 August 1981 showed a slightly different observation and results were not
consistent with varieties. This may be due to the secondary spread of the
disease and the death of infected seedlings. In almost all cases the highest

number of infected seedling were counted from Cv. V2008.

Table 6 Effect of seed treatment on the intensity of halo blight, stand, seed yield

and seed size in mung beans

(6a) effect on disease (Number of plants infected)

1st count (.7 ixa 811 1} 2nd Count(10 tag.81) 3rd Count 18 Agcr_

Treatments M 76 M1134 V2008  M76 M1134 V2008  M76  M1134
Control 2.83 2.50 1.33 1.83 4.16 10.66 10.66 23.66
Copper Count 2.16 0.16 2.33 0.so 4.00 6.33 7.66 21.83
Bleach o'sD 2.66 3.33 4.33 9.50 8.83 14.16 41.66
Streptomycin 2.50 1.33 1.66 0.50 2.83 1750 4.16 28.50
Hot water 1.00 0.16 2.83 0.00 2.50 7.66 9.66 31.33
Mean 2.40 1.36 2,30 1.43 4. So 10.20 92<0 294

LSD 0.05

— Chemicals 1.26 -

— Varieties . - 5.83 16.15

V2L

3
3-c
370
41,
30.
36.
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(6b) effect on Disease (over all summary)

Chemicals Aug. 7/81 Aug.10/81 Aug,18/81 Varieties Aug.7/81 Augol0/8i hé
e

Control 2.22 5.55 23,72 M76 2.40 " 1.43 * 9-15
Copper Count 1.55 3,61 21,33 M1134 1,36 Z*.60 29— >
Sodium hypo—

chloride 3,16 705 30,94

Streptomycin— 1.83 6,94 24.66 V2008 2,30 10.20 26.33
Hot viater 1.33 3,36 23.83

Mean 2.02 5.41 34.90 Mean 2,02 5.41 24.3c

Experiment 3

In 1981 fungicides and antibiotics were foliarly sprayed beginning the first
onset of the disease. As shown in table 7» CVS M70, MI13-1 and V2008 treated with
Kocide and Cupravit produced the lowest diseases score and the highest seed yield an¥
seed size, Kocide sprayed plots had the lowest (tfcOO, 1.00, 1.: ) disease scorr.
taken at anthesis,, But when score was ta®.en at seed maturity cupravit sprayed
plots produced the lowest disease score (1*501 1,00, 1.50) at seed maturity on QOJ/B5
M76, M1134 and V2008 respectively. Over all the highest mean disease incidence was
recorded on CV V2008 and. the lowest on CV. iHI134; and the difference between the

cultivars was significant at . o level (table.7,)* — ~

The highest seed yield and seed size was obtained when plots were sprayed with
Kocide followed by Cupravit both of which are Copper based fungicide. Whilst plots
sprayed with streptomycin and kasumin produced the lowest seed yield even when
compared to the untreated check. CV. Ml13—; also produced a hfch seed yield and s”ed

size than either—-Vv2008 or M76.



In the 1983 trial the same set of treatments were repeated* The first
disease was observed a week after emergence and at this time number of infected
plants were counted* On 10 August assessment the lowest number of infected plants
were counted from the combined seed and spray treatments* Despite the steady
increase of infection of plants in the plots, seeds treated with copper count

and sprayed with cupravit produced the lowest number of plants infected.

On 26 August and 19 September 1983 leaf disease was assessed* Significantly
lower disease score was observed when plots were sprayed either with cupravit or
Kocide — cupravit producing better efficacy on both varieties* At a later stage
seed treatments did hot influence the spread of the disease. Again M1134— showed
a lower disease score (1.9) than V2008 (3.3)® Seed yield but not seed size was
significantly increased by spraying either Kocide or Cupravit. Kocide when applied
at weekly intervals resulted in a 22% and 75% increase in seed yield for CVS

M1134 and V2008j respectively*

The least effective treatments were seed treatments when no sprays were
supplemented. Seed size, though was not significantly affected, tend to increase
when plants were sprayed with either Kocide of Cupra,vit. On the average the

increase in seed size was 253 gms per 1000 seeds.
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Table 7 Effect of chemical sprays on disease, seed yield

and seed size in Mung bean 1981.

Disease Score (0-3 Seed size

Chemicals 2£—6-81 24—-9-31 Seed Yield (j_—/plot) (g/1000 seed)

M76 MI134 V2008 M76 111134 V2008 M76 M113£ V2008 M76  ra.134 V20C
Control 1.66 1.33 2.50 2.00 133 3.17 96,2 108.0 80.7 31.8 43.6 40
Water 166 166 283 217 100 317 822 1023 65.5 37.6 39.9 39
Kocide 1.00 1.00 183 167 1.00 2.30 105,3 113.7 105.0 42.4 44«7 14
Streptomycin 1.83 1.50 2.83 2.17 1.33 3.83 77.2 92.3 91.5 34.7 413 3
Cupravi t 1.33 1.00 2.00 150 1.00 1.50 98.7 126.7 96.0 37.0 4700 M
Copper count 1.66 133 250 250 117 3.17 80.0 =, 81.7 37.7 41.2 AC
Kasumin 1.66 1.66 3.33 2.00 1.67 3.83 77.8 91.8 765 34.1 405 36
Mean 1.5% 135 254 2.00 121 3.02188.2 104.9 88,1 36.4 42.6 40
LSD 0.05
— Varieties 0.509 0.55 13.2 1.89
— Chemicals 0.437 0.67 18.1 2.90

Experiment 4*

Results from this experiment are presented in tables o, 9% 9" and 9c. Stand
count taken two weeks after emergence in the 1982 experiment indicated a significant
difference among the treatments. Seed treated with hot water ad copper count
produced the lowest stand. Whilst the highest stand were produced when seeds were
either not treated or treated with hot water and sprayed with flpcide. When number of
infected plants were tounted at emergence they have not produced consistent results
between the varieties. Por V2008 the lowest number of infected seedlings were
obtained when seeds were treated with copper count and sprayed immediately whilst
for MI 13/ the lowest figure was recorded when seeds were treated with coppercount

and sprayed with either Kocide or cupravit.

Disease assessed on 13 September 1983 at seed maturity showed that plots sprayed
with Kocide or rCupravit produced the lowest disease score (1*5 from CV M1134 and 3.0
for V2008). Plots sprayed with either Kocide or Cupravit at weekly intervals were

effective in reducing disease, increasing yield and seed size.
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Table 8. Effect cf seed treatment and foliar spray on halo blight, stand, seed yield and seed size 1982

Stand at emergence Seed Size
10-8-82 Disease Incidence (go/1000 seeds)
Number out
of 1.60 fo infected (0-5) Seed yield in gm./plot
V2008 M1134 V2008 Mil34 V20C8 M1 14— V2008 M1134 V2008 M1134
Control 138 130 87 71 3.3 1*8 42 48 183 520
Copper Count (seed) 125 ' 135 90 71 3«3 1.7 44 40 217 624
Hot water (seed) 120 140 93 75 3.3 106 42 48 175 656
Kocide (spray) 127 138 85 66 303 106 46 . 50 259 707
Kupravit (spray) 132 137 81 64 3.1 1.5 46k 50 ' 256 708
t
Copper Count (seed)
A 80 “ .
+ Kocide (spray) 126 132 62 3.1 1.9 16 49 374 588
* a
Copper Count (seed)
N 136 . 50
+ Cupravit( spray) 115 85 61 3.2 1.5 43 197 583
Hot water (seedl
_ 136 88 1.8 250
+ Kocide (spray) 138 72 3.4 48 50 595
Hot watelf (seed) 130 146 93 67 3.0 1.8 57 49 260 678
+ Cupravit (spray)
Mean 128 e 13T 87 ' .. 77 3.2 :e'17 45 49 235 629
LSD ©0.05 L — e e,
— Varieties 12.1 - 0.28 1.7 41

— Chemicals 7.2 703 0,20 2.1 67



Table 9a* Effect of seed treatment and foliar sprays on stand and halo blight 1983

Stand at

germination Number of plants infected

In Percent 10-8—4i3 13-3-83 JE+ £ 18-8-83

V2Q08 MI 134 V2008 mi 34 V2008  M1137 V2008 Mil 34 V2008 mi 134
control 60.5 67.3 57.7 15.0 69*2 25.8 86.5 57.0 91.7 64.5
Copper Count (seed) 63.7 70.4 44.7 17.2 51.8 25.7 70*8 48.3 81.7 56.8
Hot water (seea) 72.2 64.9 48.0 13.3 59.3 25.2 71-5 38.3 96.3 67.8
Kacidos | (spray) 69.8 7T.5 30.8 3.8 33.7 8*3 45.0 15.2 . 66.5 28.2
Cupravit (spary) 50.5 66,0 8*0 2.8 14.8 4.5 42.0 "18*"8 \k23_3
COpper count (seed) 60*1 65.3 34.7 6,3 /16.2 13.0 63.5 10.5 ir - *<28*5 —-J26.0
+ Kocide (spray) S }

s K , »
Copper count (seed)
+ Cr.prr.vit (spray) 58.9 68.2 8.2 2.2 13*0 4.3 2s.2 12.7 ”39.0 22.3
Hot water + Kocide 7'—3 69.9 34.0 3.7 40.0 7.5 57.8 8*8 67.0 25.5
Hot water + Cupravit 67.0 72.4 13.5 2.2 18.7 4.7 35.5 8.0 60.0 « 24.8
Mean o1 64.3 68.4 31*3 7.4 38.5 . 13.2 55.3 22.9 65.9 37.7
LSD 0.05 . o 8*8
— Varieties 7.2 .
* *

— Chemicals 7.3 11*8 12%2 16*9 13*7



Control

Copper count (seed)
Kocide (spray)

Cupravit (spray)

Copper Count + Kocide
Copper Count + Cupravit
Hot water + Kocide

Hot.water + Cupravit

Mean

seed treatment and foliar spray on stand and seedling

Stand

6309
67.1
70.6

5802

6207
63.6
7201

7007

66.4

10-8-83

36.3
30«9
17.3
5.4
2005
5.2
18.8
7.8

1903

(over all

13-8-83

47.5
38.8

21.0

9.7
29.6

807
23.8

11*7

2508

summary)

16—-8-83

69.8
59.6
30.1
26,4
37.0
18.9

33.1
21.8

39*1

78.1
69.3
47.3
28.1

42.3

30.7
46.3

42 .4

51.8

19-8-83 Varieties

v2008 64.3 31.3 38.5
M1134 68.4 7.4 1302

Mean 66.4 .19*3 25.8

550
22.9

39.1

65*9
3707

51.8



Table 9c Effect of seed treatment and foliar spray on disease, seed yield and seed size

Disease Score (0-5) Seed Yeeld in 1000 Seed Weight

26—8-83 19-9-83 grains/6.4m in grains____

V2008 Mil 34 V2008 M1134 V2008 MI134 V2008 M1134

Control 2.5 1.0 3.8 2.3 337.3 748.0 42.2 43.2

Copper Count (seed) 2.2 1.0 3.3 1.8 360.0 869.8 42 .4 43.6

Hot water (seed) 2.2 1.3 4.0 2.5 397.0 685.2 42.3 41.7

Kocide (spray) 1.2 1.0 “v 3.0 1.7 445.8 915.2 43.4 44.2

Cupravit (spra®) 1.2 1.0 3.0 1.7 390.5 9°9.5 _ e 44.1 44 .2

Copper Count + Kocide 1.3 1.0 3.0 1.8 488.0 % v44.6

Copper Count + Cupravit 1.3 1.0 2.8 1.5 481.2 m i w}4.9 43.5
Hot water + Kocide 1.3 1.0 3.0 1.8 592.2 878.5 *43.4 e

Hot water + Cupravit 1.0 1.0 2.8 1.7 480.3 767.0 44*6 'm*44.7
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DISCUSSION

Guy .and Wiinalaj.eera (13) has attributed the severe outbreaks of halo blight
due to the relatively high levels of seed infection. This has been observed in
our study. The incidence of halo blight was very severe beginning right after
emergence. The degree of severity varies between the cultivars used. After
the first observation of the disease, it spreads very fast and within 2-3 weeks

the whole plot was infected.

The spread of the disease in the field was not influenced by the weeding
time 1i.e, whether the weeding was done early in the morning when the leaves
were conered with dew or late in the morning when the dews on leaves dried out.
In the two successive years the results indicate that, at Melkassa condition
at least, weeding time did not seem to influence the spread of the disease.
The spread of the disease has not been also influenced by plant densities
except at early weeding when the denser population show a higher incidence than
the sparsely populated plots. At later stages, the disease spread equally
faster irrespective of population densities. In our experiment there was
a difference in yield, and despite lack of difference in disease, this
variation in yield can only be attributed to the relative difference in the

number of plants per unit area.

Seed treatments and fungicide sprays (1,3*10,11) have been found to be
effective in reducing halo blight in Phaseolus vulgaris. The degree of infection
of Pseudomonas phaseolicola on bean seed, checked as % of infected seedlings
in the field, was reduced from 45% 9-17% by the soaking of seed ineither Copper
sulphate, streptomycin, Kasugomycin or by heat treatments (12), In their experi-
ment, however, heat treatments eradicated seed infection but reduced seed emerg-
ence by 85-98%. In our experiment neither soaking in chemicals nor heat treat-
ment eradicated seed infection and did not affect seed emergence. Soaking seeds
in Copper—Count—n solution and heat treatments seem to reduce the seedling
infection but later in the growing stage of the crop the disease spread to

the healthy plants and the seed treatment effects as a result was nullified.
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Bernat and Raica (1974) obtained good control of Pseudomonas Phaseolicola
when they sprayed their plots with Bordaux mixture and copper hydroxide. For three
successive years by spraying mung beans with Kocide (Cupric hydroxide) and
Cupravit (Copper hydroxide) the halo blight disease has been effectively controlled.
The reduction in disease was also reflected by an increase in seed yield and seed siz”
The effect had been pronounced more on the tolerant variety M113 than the suscept-

ible variety V2008.

In conclusions we can say that seed treatment alone, unless there is a
complete eradication of seed infection, may not be effective in controlling the
disease, especially when the weather condition is favourable for the development
of the disease. However, if seed treatment is followed by fungicide spray the
disease can be controlled. The control could be more effective if we use a less
susceptible— variety and begin spray as early as possible when we suspect the presence
of the disease and if there is a favourable environment. In addition, however,
emphasis must be given on producing disease free seed in the dryer regions of the
country where the climatic conditions will not favour the development of the
disease. Wimalajeere and Nancarow (1978) suggested that losses due to halo blight
could be considerably reduced by time of planting. This factor and the search
for resistant or tolerant varieties re other areas where emphasis must be
given in the future research programme of the mediun to lowland pulses research

team.
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The prevalence & severity of purple
stair of seeds (Cercorpora kikuchi T, mé&tsu and

Tomoyasu chupp) on soybean.

By Teklemariam W/Kidan

Aviasa Research Station, IAR
Introduction

Soybean (Glycine max) is an introduced legume crop to Ethiopia,
It is produced primarily for protein and oil source. The seeds of
modern varieties have 16fo oil and 30 to "Qffo protein content. It is
used for the manufacture of baby food FAFA in our country, besides its
great demand on the world market. The production of soybean covers an
area more than 1000 ha under state farms. It gives 10—12Q/ha under

large scale production.

As soybean production expands in the country, disease have increased
in number and severity. Various fungal, bacterial and viruslike diseases
have been recorded in Ethiopia, Some of the most predominating diseases
observed in various soybean fields at present are bacterial blight
(Pseudornans,s alvcinea coerper) bacterial pustule (xanthomor.as phaserli
EoF, Smith) pyrenochaeta leaf spot (pvrenochaeta glveinss R,Be Stewart)

and purple stain of seeds cercospora Kikuchi (T, matsu & tornaoyasu).

Purple seed stain of soybean has been reported in Ethiopia long ago
by Robert B, Stewart. The disea.se does not reduce yields but a high percentage
of the seeds may be stained at harvest* Discoloration is not determinental
to seeds for processing, because the color disappears upon heating.
United States grading standards, however, allow no more than f:ve percent
purple stained seeds in No, 1 yellow soybeans (1). Infected seeds

frequently exhibit reduced germination or often produce diseased seedling*



Seed discoloration varies from pink or pale purple to dark purple*

The disease overseasons in diseased leaves, stems and seeds. Planting

purple stained seeds may serve to introduce the pathogen into a field but

the percentage of purple stain in the seed planted usually has little

influence on the percentage of purple stained seeds in the resulting

crop (1).

ihe significant importance of the disease in seed nrocessihg was

known in ether countriesO Therefore once the disease i-s introduced

with trie seed in our country, it is important to know the prevalence

and severity of tne disease* With this objective a survey was

proposed to know the distribution and severity of the disease in our

country ,
Survey results

Purple seed stain on soybean is becoming an important disease*

Irom the survey done in the last three years the severity and distribution

of the disease is increasing from year to year. It is observed in

production fields" on released varieties with moderate incidence. The

disease is distributed"i n mosT"soybean research sites like Awasa, Bako,

Jima and Arsi-Ifegele with very seve’re incidence of some varieties.

Ninty four varieties from the national observation nursery were checked

for their incidence of purple seed stain and most of them were found

to be attacked by the disease«out of these,
to be free of the disease.

nine varieties were found

Varieties such as 7138, TGmM—-273-2-2340 and G-2120 show 94%—97%

infection level and varieties like AGS-62 40% growford 29.6% AGS-—135
Lesseto 25*2%AGS—131 23.8% cutler 71 16.4%, AGS-66 14.4%,

Williams 9*2% and forest 8.8% infection. This infection percentage

is very high as compared to the United States grading standard.

Prom the preliminary observation done infected seeds reduce
germination to about 72.1% as compared to healthy seeds arid results

to reduction in yield.
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Summary & concln.®

Since the pathogen. is. transmit—t"d— by —eeecty the chance of
distribution of the disease to other soybean growing areas and
research sites like the IAR/ADD is very high. Therefore, clean seeds
free of purple stain must be sent tc the research sites where 1TYT &

F-NNT are excuted, It is necessary in the mean time to screen ré&sisfant

varieties and to screen effective seed dressing and supplimentary
~spraying fungicides to get cle?tn seed for processing and exporting

soybean to the world market. V=
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American phytopathological society U0SOA 1975
Compendium of soybean diseases p* 2224

2. "Institute of Agricultural Research" (I1AR), Addis Abeba
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kober E. Stewart and Dagnatchew Yirgu 1967

Index of plant diseases in Ethiopia0

Debre Zeit Experiment Station, bulletin No. 30

College of Agriculture p451



The Use of Trap Crops for the Control of

African Bollworm on Hot Pepper

*
Tsedeke Abate

ABSTRACT

In an effort to develop integrated management of the African hollworm
(ABW), Heliothis armigera, on hot pepper, investigations into the use of
lupin as a trap crop were made during the 1981/82 and 1982/83 crop seasons.
Results obtained from the two years experiments indicated that —lupin—caught
appreciably higher number of ABW population than did hot pepper: this ranged
from 4—folds in the 1981/82 season to upwards of 18-folds in 1982/83. It
is recommended that the optimum proportion of the land area, between lupin

and hot pepper be determined experimentally.
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'The African "bollworm (ABW), Heliotliis armigera, is a major pest of
hot pepper in Ethiopia. Information on the chemical control aspect of
this pest is fairly well understood. In an effort to develop integrated
management of ABW, investigations into use of trap crops as cne component
of integrated pest management (iPM) started in the 1981/82 crop season at
the Bako Research Station of IAR. Lupin was used as a trap crop in this
trial; the experiment was conducted for two consecutive years, 1981/82

and 1982/83.

The trial was laid out in a nonr-rcplioated field; hot pepper was
interplanted with lupin in an approximately 100 m by 100 m area. The
planting arrangement was such that five (1981/82) cr three (1982/83) rows
of lupin were planted on either side of the field and then at 25 meter
intervals so that there were a total of five patches of lupin in the whole

field.

Counts of ABW eggs and larvae were made beginning at early flowering
and then at weekly or fortnightly intervals. Samples were taken on the
whole row in the first season and on ten one—metre rows in the second,
Population counts were made on the row of lupin, pepper_adjacent to the lupin

row (HP 1) and then at 5 (HP 2) and 10 m (HP 3) away from lupin row.

Tables 1 and 2-show results for the 1981/82 and 1982/83 seasons,
respectively0 As can be seen from the tables, the trap crop”caught more ABW
than did hot pepperlat any’one of the dis>tances —i.e. HP 1, HP 2. or HP 3,
For example, the overall mean ABW population on lupin row for the first
experiment was 109,95 while that for HP 1, HP 2 and HP 3 were 34.44, 23.75
and 22.38, respectively (Table 1). In ether words, the ABW population on
lupin was roughly 3.2 —, 4e6 — , and 4*9 times higher than.that on HP 1,

HP 2, and HP 3. On tie average, the ratio of ABW population on the

trap crop to main crop was 4:1c



Table 1: Comparison of ABW Population on Hot Pepper
and lupin — Bako : 1981/82

Mean number of ABVJ eggs &

) larvae Per row on
Counting date

IB'—.. Lupin HP 1 HP 2 HP 3 Totale -
19—viii-81 155.40 61.75 21.25 921.75 26C.15
31—viii-8l 182.20 31.75 36.50 41.75 292.20
14~ix-81 65.00 19.25 10.00 15.00 109.25
22—‘|!'ix—8l .20 25.0c 27.25 11.00 100.45

|
Total 439*80 137.75 95.00 89.50
Mean 109.95 34.44 23.75 22.38
S.E.M.. . .. 15.06 4.77 2.77 3.28

Overall mean for hot pepper = 26,85 + 2.24

Table 2: Comparison €f ABW Population on Hot Pepper <
Lupin — Bake* 1982/83

Mean number of ABW eggs

) and larvae/l0O m row
Counting date

- Lupin HP 1 HP 2 HP 3 Total

10—viii—82 £1.20 0.25 175 1.50 24.70
23~viii—82 41.20 0.25 1.75 1.75 44.95
30-viii~82 55-00 3.50 3.25 2.50 64.25
6—ix—82 72.40 225 275 1.75 79.15
13—ix—82 45.80 3.25 3.25 r 4,75 * 57.05
20—ix—82 3.20 1.CO 0*50 2.75' 22.45
28—ix—82 1740 100 4175 1.00 21.15
4—-X—82 5.60 0.25 0.25 1.00 7.10
11-x—82 ft80 0.25 0.00 c.25 11.30
18—X—82 1.60 0.25 0.00 0.00 1.85
25-X—82 0.40 0.20 0.00 0.00 {60
}.—xi—82 0.5c 160 0,00 0.00 2.10
8—xi—82 5.20 0.00 0.00. 0.00 5.20
Total 285.30 14.05 15.25 17.25

Mean 21.94 1.08 1.17 1,32

S.E.M, 6,68 0.33 0.36 _0.39

O\erall mean for hot pepper = 1J9 + 0, 36
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Ct/RSC 26.1(81) CHEMICAL CONTROL OP RED SCALE

, * Tscdeke Abate*vt;l

Abstract
. Three experiments were conducted to evaluate the efficacy of several
organophosphate (OF) insecticides, white oil, and—-combinations of OP's and

white oil against Aonidiella aurantii on citrus in the 1981 and 1982 seasons.
Results from these experiments indicated that all insecticides tested gave
superior results to the untreated check. Where the OP's -—-and 2% vihite oil

were tested alone, the white oil treatment was as good, as any one of the

OP insecticides. Where OP/white oil combinations x“ere tested, superior

results were obtained with OP’s + 1.5% white oil than when the former were

used alone. Most satisfactory results were obtained with 0,0/,5* Methidathion +

1,5% white oil, 0,075% ethion + 1,5% white oil, and with 2% white oil alone.

Introduction

Red scale, Aonidiella g*urantii, is the most important insect pest of citrus
in most citrus growing areas of Ethiopia causing nearly 5% culling of fruit
as unmarketable, in addition to considerable losses in quality and so forth (15)«
OP insecticides such as methidathion have been recommended for the control of
this pest in this country (6); however, recent observations have indicated that
red scale has become extremely difficult to control with the recommended insecti-
cides and its importance increased, It has thus been surmised that this might
have been brought about by development of resistance OPfs as is commonly
known in South Africa (2,3,5*7*13), and/or decimation of natural enemies which
are very sensitive to OP’s especially when spray applications are made without

due consideration to the time of application (9).

* Entomologist, Institute of Agricultural Research, Nazret Research Station,

P.0.Box 103, Nazreto



Similar results were obtained in the 1982/83 season. Here, ABW numbers
on lupin were approximately 20,3 —, 18.8 —, and 16.6 folds of those on

HP 1, HP 2, and HP 3, respectively. On the average, the ratio of ABW on
lupin to that on hot pepper was about 18:1,

To sum up, appreciably more number of ABW is caught on lupin than on
hot pepper; this ranged from 4“folds in the 1931/82 season to well over
18—folds in 1982/83. ."Before making final recommendations, it may be
necessary to determine the optimum proportion of the land area between

the trap crop and hot pepper. This is already underway.

Responsibilities: Solomon Eshete, ARO (1981/82)
Abraham Tadesse, iiRO (1982/83)

Kumsa Gemene, 3FA (both seasons)



It was therefore suggested that a sound integrated pest management (IPM)
programme based on the understanding of population dynamics of red scale
and its natural enemies,.and selection of effective and selective insecti-
cides must be launched to achieve effective control of the pest (15)»
Results on population studies have been reported elsewhere (16). Results

of insecticides tested for the control of red scale are reported here0O

Materials and Methods

Three experiments were conducted to evaluate the efficacy of several OP
insecticides, three levels of white oil, and combinations cf OP's and 1,50%
white oil in the 1981 and 1982 seasons, Details of treatments used in each

experiment are shown in Table 1-3.

Experiments 1 and 2 were conducted at the Melkawerer Research Station
(MWRS) of the Institute of Agricultural Research (1AR), while Experiment 3
was done at Degaga citrus orchard, near Sodore. Experiment 1 was a non—
replicatecl observation (3 trees/plot) while Experiment 2 was replicated three
times (2 trees/plot) and Experiment 3 four times (1 tree/plot). A single
spray application was made in each experiment using either Dorman(r) wheel —

barroi%r sprayer (MWRS) or Hai&i (r) tractor mounted sprayer (Degaga).

In experiment 1, each experimental tree was divided into four quadrants,
as suggested by Rosen (12), and 10 leaves were randomly collected from each
quadrant from a height of about 2 m, as used by Campbell (/), giving a total
of 40 leaves per tree. The leaves thus collected were brought to the laboratory
and counts of living and dead second instar and adult female scales were made

by lifting the armour of the scale with a needle under a dissecting microscope.

In experiment 2, data were collected by taking four fruits at random from
each quadrant of the experimental tree ( a total of 16 fruit/tree). Percentages

of dead scale were determined as Experiment 1 above.
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Table 1:— Insecticide treatments and their rates used in Experiment 1
at Melkawerei-
RATE.
Treatment
Amount (ml) of Equivalent® a.i.
product/100 1,
water
Check (untreated) - -
Diazinon (Basudin) 60% EC 1 150 0.0900
Diazinon (Diazole) 60fo EC 2 150 0.0900
Malathion (Malapaz) 5@¥ EC 250 0.1250
Methidathion (Supracide) fof= EC 150 0.0600
Ethion (Ethopaz) 50% EC 200 0.1000
Dimethoate (Rogor) MO~ EC 250 0.1000
White Oil (Medopaz) 80% 1 1250 1.0000
White Oil (Medopaz) 80% 2 1875 1.5000
White Oil (Medopaz) 80*$ 3 2500 2.0000
Diazinon 1 + White Oil 2 112.50 + 1375 0.0675 + 1.5000
Diazinon 2 + White Oil 2 112.50 + 1875 0.0675 + 1.5000
Malathion + White Oil 2 187.50 + 1875 0.0938 + 1.5000
Methidathion + White Oil 2 112.50 + 1875 0.0450 + 1.5000
Ethion + VJhite Oil 2 150.00 + 1875 0.0750 + 1.5000
Dimethoate + White Oil 2 187.50 + 1875 0.0750 + 1.5000
Table 2:— Insecticide treatments and their rates used in Experiment 2
at Melkawerer
R A T E

tre et

Check (Untreated)

Diazinon (Basudin) 600 EC
Dimehoate (Rogor) AOfo EC
Ethion (Ethopaz) 50% EC
Malathion (Malapaz) 50% EC
Methidathion (Supracide) 40% EC
White Oil (Medopaz) 80%

Amount (ml) of
product/100 1.

water

150
250
200
250
150
2700

Equivalent % a.i.

0.0900
0.1000
0.1000
0.1250
0.0600
2.0000



Table 3;- Insecticide treatmcsilts and their rates used in Experiment 3

at the Degaga Farm

Amount (ml) of
Treatment product/100 1 Equivalent $ a.i.
water

Check (Untreated) -

Diazinon (Basudin) 60$ EC 150 0.0900
Mecarbarn (Murphotox) 68% L 100 0.0680
Ethion (Ethopaz) 50% EC 200 0.1000
Malathion (malapaz) 50%$ EC 250 0.1250
Methidathion (Supracide) 40$ O 90 0.0600
White Oil (Medopaz) 80% 1 1250 1.0000
White Oil (Medopaz) 80$ 2 1875 . 1.5000
White Oil (Medopaz) 80$ 3 2500 2.0000
Diazinon + White QL1 2 112.50 + 1875 0.0675 + 1.5000
Mecarbarn + White GL1 2 75.00 + 1875 0.0510 + 1.5000
Ethion + White Oil 2 150.00 + 1875 0.0750 + 1.5000
Malathion + White Oil 2 187.50 + 1875 0.0938 + 1.5000
Methidathion + White Oil 2 112.50 + 1875 0.0450 + 1.5000

A similar procedure to Experiment 1 was used in Experiment 3 except that
20 leaves/tree were sampled in the latter. In all cases a total of at least
200 scales were counted per tree. Sampling was made at two—to four — week
intervals after the spray application. A 0.025/ Citowett™ was added to

all OP insecticides where white oil was omitted.

Results and Discussion

Experiment 1

Data for this experiment are shown in Table 4. As can be seen from the
table, there were appreciable differences between treatments all at 2, 4 and 8
weeks after spray (WAS). At 2 WAS, 0.075% ethion— 1.5 white oil (W02)
combination followed by 2$ white o0il,'0.045% methidathion + W02, 0.0675$%

diazinon 1 + W02, and W02 alone, in that order* gave highest kill of red scale.
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Methidathion, dimethoate, ethion, and diraethoatfe + V/0 2 did net seem

to differ much from the untreated “check. —-The remaining treatments

gave intermediate results. At A WAS, all insecticide treatments
resulted in considerably higher percentage kill of the insect than

the check. At 8 WAS, most of the treatments outperformed the untreated
check* diazinon 2 + W02 was as good as the check. Here, best results
were obtained with 240 white oil, ethion + W02, malathion + W02> methi-
dathion £ W02, diazinon 1 + WO02i dimethoate + ff02, methidathion, and

diazinon 1. Malathion, ethion, and dimethoate were intermediate.

Table Al- Effect of insecticide sprays on the population of Aonidiella
aurantii on citrus leaves at Melkawerer, 1838 - 18-5-81
Treatment Percent dead female red scale at
Prespray 2 WAS 4 WAS 8 7AS
Check (untreated) 20.59 24.40 10.61 29.19
Diazinon 1 13.7/ 67.23 53.06 77.96
Diazinon 2 20,24— j 35.87 59.55 79.10
Malathion 20.50 35.19 47.03 52.12
Methidathion 25.30 23.28 5C—55 78.62
Ethion 17.35 28.64. 42.30 43.17
Dimethoate 20.39 27.06 59.09 52.81
White Oil 1 12.90 35.16 66.48 89.71
White Oil 2 21.31 67.20 49.56 77.76
White Oil 3 22.22 76.78 56.02 88.91
Diazinon 1 + WO02** 16.29 72.49 50.10 63.74
Diazinon 2 + W02 23.65 43.37 49.19 28.5/
Malathion + W02 19.19 45.307? *50.18 85.80
Methidathion + W02 23.49 75.48 61.71 82.81
Ethion + W02 25.03 80.29 56.05 88.82
Dimethoate + W02 17.31 28.44" 62.03 79.09
Mean 19.97 47.92 51.72 68.64

* WAS = weeks after spray, **W0 = white oil
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Experiment 2

Table fj shows the effect of six insecticide spray treatments on red scale
on citrus fruit. Here, differences between means of the'seven treatments at
prespray were nonsignificant. At 2 and 4 WAS, however, all insecticider sprays
significantly (p=0.05) outperformed the untreated check: none of the insecti-
cide treatments was statistically different from each other. At 6 WAS, again
all insecticides gave significantly higher kill than the check. Dimethoate
and diazinon were statistically superior to malathion and white oil, while
methidathion and ehtion were intermediate between the two groups. The
—superiority of-dimethoa—te— in thi-s experiment is. in..agreement withJ”iliomeels

(8) report which stated that, dimethoate is more effective on fruit.

Experiment 3

Results of this experiment are presented in Table 6. At prespray, there
was no statistical difference among the treatments. At 2 WAS, most insecticide
treatments significantly outperformed the untreated check. Here, best result was
obtained with methidathion + W02, followed by 2% white oil alone, which in turn,
was followed by ethion + W02, diazinon. alone, diazinon + W02, and malathion +
wo2 (110 significant difference among the last four). Mecarbam and malathion

alone were not significantly different from the check.

At 4 WAS, all insecticide treatments, except malathion and mecarban,
resulted in significantly superior, kill of the insect than the checks Again,
best results were obtained with methidathion + W02, followed by methidathion
alone, 2% white oil, diazinon + W02, ethion + W02, and malathion + W02, none
of which were significantly different from each other. The next group of
treatments that gave good Kill consisted of diazinon, ethion, 1% white
oil, and mecarbam + W02, Mecarbam and malathion alone were not significan-

tly different from the check.



Table 5:_ Effect of insecticide sprays on the population of Aonidiella

aurantii on citrus fruit at Melkawerer : 6-5-Si - 20-6-81

percent dead lemale red scale at

Treatment—

Prespray 2 WAS Tk_w_ai_ 6 WAS
Check 13.20 a 26.17 b 31.72 b 43.96
Diazinon 10.83 a 6934 a 66.76 a 86.37
Dimethoate 11.98 a 69.57 a 77.16 a 87.23
Ethion 12.35 a 52.50 a 59.50 a 76.12
Malathion 18.13 a 6568 a 62.49 a 67.03
Methidathion 12.56 a 74.31 a 77.84 a 76.74
White Oil 11.60 a er: a 60./1 a 71.03
Mean 12,95 58.85 62.27 72.64
S.E,M. 2.40 8.25 7.37 3.99

* Means followed bjr the same letters are not significantly different

from each other at the'5$% level (Duncan's New Multiple Range Test).

At 6 WAS, methidathion + W02 was significantly superior to all other
treatments; it was followed by ethion + W02 and malathion + W02.These were}
in turn, followed by 1% white oil, 2$ white oil, diazinon + WS02, and mecarbam +
W02. Diazinon, mecarbam, and malathion were statistically superior to the

check but inferior to all other treatments.

Eight xwveeks after spray, all insecticides significantly outperformed
the check, the methidathion — white combination still being in the lead.
The decreasing order of efficaqy for the remainder of the treatments was:

1) 2% white oil and malathion + WO02;
2) diazinon + W02, ethion + W02, mecarbam + W02, and methidathion;
3) 1+« white oil, 1.50% white oil, and ethion; .’) diazinon. 5) mecarbam; and

6) check.

ab

ab
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Table 6;— Effect of insecticide sprays on the population of Aoriidiella aurantii on citrus leaves at the

De&aga Farm, 11-v-82 2-viii~82

Percent dead female red scale at

Treatments

Prespray 2 WAS 4 WAS 6 WAS 8 WAS 10 WAS 12 wWAS
Check 30/5 a 18.25 d 15.75 d 18.32 e 17.38 e 21.~3 f 22.80 d
Diazinon 3.01 a 39.33 abc 45.05 abc 46.09 d 51.28 cd 46.60 cde 43.73 bed
Me carbal; 3.26 a 25.74 cd 32./17 cd 43%80 d 42.53 d 37.03 ef 33.70 cd
Ethi on 5.14 a 28.14 bed 7021 abc 67.87 be 64.23 bed 54 .55 cde 51.25 abed
Malathion 452 a 24.21 cd 33.38 cd 45.14 d 43.13 d 43.88 de 38.15 cd
Methidathion 5.52 a 37 *21 abed 64.00 ab 67.94 be 74.38 abc 60.30 abed Z73.63 bed
White Oil 1 3.25 a 36.97 abed 47.48 abc 69.44 abc 62.33 bed 55.38 bedt ©51.25 abed
White 0il 2 5.36 a 28.50 bed ~2.73 be 63.43 C 53.48 bed £9 58 cde  48.20 bed
White Oil 3 2.54 a 49.02 ab 61.85 ab 73.25 abc 7595 ab 57.65 bed 3,15 abc
Diazino* + W02 5.58 d 39.90 abc 64.94 ab 72.71 abc  67.98 abc 63.15 abed 57 .95 abed
Mecarbam + W02 2.98 a 30.37 bed 55.45 abc  78.94 abc  74.23 abc 65.35' abc  A2.50 cd
Ethion 4 W02 3.81 a 41.16 abc 59*57 ab 83.49 ab 74.20 abc 80.48 d 79.53 a
Malathion + W02 544 a 38.95 abc 58.50 ab 81.42 ab 74.88 ab 62.85 abed 63.05 abc
Methidathion + W02 1.89 a 53.94 S 70.37 a 85.91 a 90.90 a 75.63 ab 73.55 ab
Mean 3.98 35*12 49.91 64*13 61.92 55.27 50.89

S.E.M. 1.48 { ’6.20 *7.45 4.98 6.99 6.06 8.81



6

At 10 and 12 WAS, best results were obtained with ethion 4-W02, followed
yy methidathion + W02. The rest of the treatments can be categorized (no

significant difference within a category) in descending order as follows:—

a) 10 WAS: 1. mecarbam + WO2— 2. methidathion, diazinon + W02, and
malathion + W02; 3. 2%$. White oil; /- 1% white oil; 5* diazinon,
ethion, and 1*50%and 6. check,

b) 12 WAS : 1. 2% white oil and malathion + W02; 2. ethion, 1™ white oil,
and diazinon + WO02; 3. diazinon, methidathion, and 1.50$ white oil;

4* mecarbam, malathion, and mecarbam + W02. and 5* check.

The following general statements can be made regarding Table 6: First, the
efficacy of OP insecticides can be improved by adding 1*5% Iwhite oil. This is an
agreement with the findings of Schoonees and Giliomee (13) who reported a forty-
fold increase in the toxicity of methidathion to a resistant strain of red
scale when \lo white oil was added. Secondly, most satisfactory results were obtair.c
with methidathion + W02, ethion + W02, and 2$%$ ivhite oil; other OP—white oil
combinations also gave good results; mecarbam—v/hite oil combination—was not as
consistent. The superior performance of white oil alone is of special signific-
ance since it is the only safe scalicide to natural enemies o- red scale (1,11)
and is said to be the only solution available to control resistant red scale
(2, 3?2 4o Thirdly, of the OP's tested, methidathion gave consistently superior

percentage Kkill to others, thus confirming results reported by other workers

(100,14, CoEn |

It can be concluded that 25> white oil can /e as effective control of
red scale as the commonly used OP's or OP—white oil combinations. However, use

of white oil must be emphasized because of its compatibility with IPM programmes.
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Chemical Control of Onion Thrips

Tsedeke Abate

ADSTFIACT

The onion thrips, lhrips tabaci, is the major insect pest of onions
in Ethiopia* Experiments to determine effective insecticides for dipping
seedlings during transplanting, and for use as foliar sprays in the field
were carried out during the 1981/82 and 1982/63 seasons,, The results
obtained from the two years' experiments showed that: a) dipping seed-
lings in a 0*1% a.iodiazinon solution gave significantly superior reduction
of onion thrips (at Nazret) to the untreated check or DDT; however, yield
differences among diazinon, DDT and the check were not significant*
b) the synthetic pyrethroids, cypermethrin and decamethrin gave the most
effective control of the thrips and highest bulb yield* c¢) yield losses
in onions due to thrips damage ranged from 26.00 to 42*76%, It is recommen-
ded that the frequency and spray concentrations of cypermethrin be determi-

ned experimentally.



Onions (and shallots) are important vegetable crops —~rom in Ethiopia
both for export market and domestic consumption# The onion thrips, Thrips
tabacit is the raost improtant insect pest limiting production of the crop
in this country., Dipping seedlings in a 0.13 % a.i. DDT solution just
before transplanting and foliar sprays with a 0,025 i a.i, phenthoate or
fenixrothion have been used in the past. However, results obtained using

these recnnmendations were unsatisfactory; moreover, it was found to be

necessary to replace DDT with an insecticide that would pose less residue

hazards.

Consequently, experiments were carried out to determine effective
chemicals for dipping seedlings and for use as foliar spray applications in

the field in the 1981/62 and 1982/83 seasons.

j-he experiment was laid out in a split—— plot design in three replications
(except the 1981/82 season trial at Melkawerer which had only 2 reps) with
dippings as main plots and foliar sprays as subplot treatments; plot sizes
were 4.8 by 5.0n for both seasons at Nazret and 4.2 by 4.8 min the 1981/82

and 1972/53 seasons at Melkawerer, respectively.

The treatments used were:
a) Main Plots:— 1. Check (untreated)
2. 0.1375% a,i, DDT dippings
3 0,1000% a.i. diazinon dippings

b) Sub—plots:— 1. Check (untreated)
2. Cypermethrin (Ripcord) —-100 g a.i./ha
30 Decamethrin (Decis) -12.5 g a.i./ha
4. Fenitrothion(Sumithion) -5X g a.i./ha
5. Malathion —1000 g a.i./ha
6. Methomyl (Lannate) -250 g a.i. /ha
7. Methidathion(Supracide) -200 g a.i. /ha

After the crop establishemnt, the number of thrips per 10 randomly
selected plants per plot Wes counted and recorded twice a week; insecticides
were sprayed within the threshold level of an average of 5 orimore thrips

per plant was reached. Three spray applications were made. Post spray



counts were also made at 2, 6, 10 and 14 day intervals,, Thrips counts
from the three—spray appli—cations were pooled and combined analysis were

.made*

Results of the experiments (2 yr0O avg. ) for Nazret (NRS) and Melka—
werer (MWRS) are presented in tables 1 and 2 respectively* The following

conclusions can be made:—

a) dipping seedlings in diazinon gave significantly superior reduction
of thrips— population— to— —ike.che.ak_.and/or. &Q DDT .at. NRS, while none
of the main plot treatments was statistically different from each
other at MelkawererO Differences among main plot yield means were

also insignificanto

b) all spray treatments were statistically superior to the check in
controlling the thrips thereby resulting in significantly higher
yields. Most satisfactory results were obtained with the

pyrethroids, cypermethrin and decamethrin*

c) onion thrips can cause up to nearly 437~ yield losses unless proper

control measures are —-t—ake



Table 1: Effect of insec—ticede treatments on the population of

Thrips tabaci

ireaxmenx

A. Main plots
1. Check
2. DDT

oL i3« Diazinang; jij

Mean

S.&.Ma

B. Sub plots
1. Check
2. Cypermethrin
3» Decamethrin
4. Fenitrothion
5* Malathion
6. Methorayl
7* Methidathion

Mean

S.E.M.

* Means followed by

each other at the

-l H

1

and yield of onions (two season average)

Main nutter of thrips per 10 plants at llazret*

pre—spray 2 DS

6 DAS

255.00
262.00
220.84

245.95
1-75

767.33
13.22
37.00

189.22

230.22

210.89

273.73

245.95
27.25

o T T T 9 9 O

10 DAS

176.71
169.05
188.57

178.11
7.5

564.69
13.44
42.00
122.22
150.33
153.78

195.11

178.11
23*62

(¢]

< T T T 9 9

14 DAS

225.24
233.62

227.7&

230.54
13.19

757.39

29.89 a

61.11
159.89

157.73 b

137.78
259.48

230.54
18.06

(@)

letters are not significantly different from

97.24 c 92.43 a
74-48 b 92.25 a
40,48 a 83.52 a
70.73 89.63
6.15
68.44 a 529.22 b
72.44 a 4.89 a
65.67 a 7.33 a
69.33 16.11 a
77.78 a 10.22 a
64.78 a 21.44 a
76.67 a. 38.22 a
70.73 39.63
8.84 18.06
the same
5% level.

(Duncan’s New Multiple Range Test).

Yield in

kg plot

44.83 4

42.97 a
44.86 a

44.22
6.95

34.43 C
50.87 a
50.12 a
44.83
42.41
44.36 b

m2.54

44.22
*1.20



Table 2:

Thrips tabaci

Treatment

Main plots
1. Check
2« DDT

3, Diazinon.s-

Kean

S.E.M.

io Sub plots

1. Check
2, Cypermethrin
3, Decarnethrin
4. Fenitrothion
5, Malathion
6* Methomyl
7, Methidathion

1 Mean

S.E.M.

‘mMeans followed by the same letters are not significantly different from each

at the 5% level.

Mean number of thrips per 10 plants at Melkawerer*

pre—spray e

66. 14
48.33

a

a

58067 «a

57*7n
7-51

62,11

73000
48.44
54*78
50067
60.39

*54*11

57-71
9-67

®» QO @ W h @ o
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2 DAS

80090
65,05
72.43

72.79
10.23

326.33
12.89
18.22
32,11
22.67
46.11
51.22

72.79
7.31

a

a

a

(9]

% O

Q

lep

6. DAS

202.05
181.43
*157-67

180.38
9.04

448»11
30.33
36.11

178.22

154.56

174.56
240.78

180.33
26.87

(Duncan’s New Multiple Range Test),

ab

(¢]

O T T T 9 w

10 DiiS

144%90
126,24
129.29

133.48
« 5%01

31i044

19.33

32.00
144.78
113.56
138.00
169.22

133.43

33. =9

Effect of insecticide treatments on the population of

and yield of onions (two season average)

T o @ T o o9 o0

He:
14:das m kg

238,52 a 32
250.57 a 27
241*81m 2°

2/3*63 29

..15*51" m—= O
505.22 ¢ 2j.
7767 a 34.
97*67 b 35
246.11 b 3<
241067 b )<
251,56 b 29
285.56.0. 26,
243.63 20=
33.43 . 1.

other



Effective control of the onion thrips can be achievel with dipping
onion seedlings in a 0.1% a.i. diazinon solution prior to transplanting
and then applying cypermethrin or decamethrin when the economic threshold
is reached. However; it is necessary to determine the frequency and
amount of spray concentrations of cypermethrin experimentally. Experiments

to this end are being carried out at MS and MWRS.



Chemical Control of Sweet Potato Lea 'miraa*

* f

By
Tsedeke Abate

ABSTRACT

Experiments to determine effective insecticides to control the sweet
potato leafminer, Bedeliia somnulentella, and thereby assess the yield loss
caused by this pest were carried out at the .Bako Station of IAR during the
1981/82 to 1983/84 seasons* Results, assessed in terms of the number of
living larvae/l00 leaves, number of damaged leaves/IOO and yield (1981/82),
showed that almost all insecticides were superior to the check in reducing
the former*two parameters”™highest yield was obtained with nethamidophos
than the check and the rest of the treatments although these —were non-
significant. Yield loss was estimated to be 22.71%« No infestation was
observed in the latter two seasons and it is concluded that the pest is

sporadic and therefore the trial be suspended.



The sweet potato leafminer, Bedellia somnulentella (Zeller), was first
recorded in Ethiopia by Gentry (1965), who reported heavy infestations (up
to 20%) at Jima, S.chjPutterer (1971) also noted this pest to be a common
leafminer in the Bako area* This author observed heavy outbreaks of

B*somnulentella at Bako in the 1979 and 1980 crop seasons.

Elsewhere, the leaf miner is known to attack many plant species in the
family Cpnvolvulaceae including sweet potato, Ipomoea batatas* hedge bindwe”l,
Convolvulus sepiuro: morning glory, Ipomoea purpurea, etc. (Parrélla‘& Kolc,
1977i Shorey and Anderson, i960). Shorey and Anderson (1960~ tested several
insecticides against B. somnuletella and reported that foliar applications

of diazinon and malathion, among other insecticides, gave effective control.

The objective of this trial vas to determine insecticides that can
effectively control the leafminer. An experiment consisting of eight
insecticides and an untreated check laid out in a randomized complete block
design withr 6m. by 6 n* plots, replicated four times, was therefore

—conducted during the 1981/82-1983/84 crop seasons at the Bako Research Station.

Slips of a locally recommended variety, White Star, were dipped in a
0*1875% a.i. DDT solution at planting to avert the sweet potato weevil
damage. Number of living larvae and mines per 100 randomly chosen leaves
per plot were recorded at prespray and then 3, 7? 10 and 15 days after
spray. Only one spray was made using a Gloria—160 Knapsack sprayer.

Yield data were also recorded.

Data for the 1981/82 crop season are presented in Table 1, Three days
after spray, differences between the insecticide treated means and the
untreated check were nonsignificant as regards living larvae. However,
seven days after spray (DAS), all insecticide treatments, except profenofos
and methamidophos, resulted in significantly lower number of living
larvae/lO0O leaves than did the check. Ten DAS, all insecticides gave
significantly fewer larvae than the check, with no significant difference
among the insecticide treated means. Fifteen DAS, profenofos, methamidofos
and cypermethrin gave significantly fewer living larvae than the check while

the rest of the chemicals were intermediate between the two categories.



TREATMENT

Check (untreated)

Diazinon (Basudin) 60 EC 0.50 1/ha 3.75 a 0.25 a 0.00 a 0.75 ab 28.25
Decamethrine(Decis) 2.5$% EC 12.5g ad/ha 3.00 a 0.00 a c.25 a 1.00 ab 17.25
Malathion 50/* EC 2000 I’ha 6.25 a 0.00 a 0.25 a 0.50 a 18.25
Cypermethrin (Ripcord) 10J EC 100 g a.i/ha 2.50 a 0.00 a 0.50 a 0,25 a 28.5C
Fenitrothion (jumiihion) 5Uf EC 1.00 I/ha 6.00 a 0.25 a 0.25 a 0.75 ab 22.75
Carbary! (Sevin) 85% wp 1.5° kg/ha 2.25 a 0.25 a 0.00 a 0.50 a 13.50
Profencfos (Selecron) 5-01 EC 1,4~ 1/ha 3.<50 a 0.75 ab 0.50 a 0.00 a 19.00

Table 1: The effect of insecticide sprays on the population of B.

yield cf sweet potato Bako, 1981/82

Mean No. of Living

Larvae/l00 Leaves at
Rate

3 Days 7 Days 10 Days 15 Days 7 Days

J— (a

*“f~0

somnulentella and

Mean No. of Damaged
Leave/l00 at

5.5C a* ,1.25tb 2.75 b 1.75 * 31.00 b

ab
ab
ab
ab
ab
a

ab

Methamidcphos (Tamarcn) 50$ EC 3.00 I’lha 6.50 a 0.50 ab 0.00 a 0.00 a 31.50 b

Mean

S.E.M.

* o« Means followed by the same letters are not significantly different from each

Range Test)

4.31 0.31 0.5C 0.62 23.33

1.46 0.27 0.33 0.43

4.53

10 Days 15 Days
23.50 b 34.0C b
13.00 a 22.50 ab
10.75 a 12,75 a
15.75 ab 17.25 ab
12.50 a 11,00 a
11.25 a 14.50 a
9.C0O a 16.50 a
16.25 ab 10.50 a
10.00 a 11.50 a
13.56 16.73

[2.49 5.10

other at the vyjo level

Yield

Jpligé)
4498 a
53.10 a
46.77 a
52.98 a
55*35 a
57.84 a
51.73 a
52*52 a
58.20 a
52.65
4.73

(Duncan’s New Multiple



B i 2"

Mean number of damaged, leaves per 100 sevlen DAS was significantly lower
for carbaryl than the check and methamidr»phos. The remaining chemicals were
intermediate "between carbaryl and the check/methamidcphos, Ten DAS, diazinon,
decamethrin, cypermethrin, fenithrothion, carbaryl, and methamidophos resulted
in significantly lower damaged leaves than the check while malathion and
pr~rfenofos were intermediate between the above mentioned insecticides and the
check. Fifteen DAS, a significantly superior result to the check was
obtained with decamethrin, cypermethrin, fenitrothion, carbaryl, profenofos
and methami&ofos; diazinon and malathion were intermediate between these

insecticide treatments and the check.

All insecticide treatments outyielded the check; however, none of the
treatments was significantly different from each other. It can be seen

that the yield loss due to the sweet potato leafminer damage is 22.71%.

Insecticide applications were not made ’En the.1982/83 and 1983/84
seasons because of total ojsrence <f IeafmiLﬁer inferJ;lJatian and thus no data
are available for the two years. The status of this pest could therefore be
described as "sporadic”,

Responsibilities:— Salomon Eshete, ARO (1981/82) !
Te Kumsa Gemene, 5FA
Abraham Tadesse, . ARO (1981/82 & 82/83)

Tsedelce Abate
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Effect of Captafol and Ridomil (R) Mz in the control of
late blight (Phytophthora infestans) and septoria

leaf spot (Septoria lycopersici) on tomato (Lye. esculenta)

BY . _— >

Tesfaye Tedla, 2JRS

Abstract

Late blight(?hvtoohthora infestans'} and septoria leaf spot
(Sprit,oria lvconersici) are the main limiting factors for —-rawing tomatoes
in the rainy season in Ethiopia. Experiments conducted at Awasa and Melk?ea
showed that Captafol 80% WP at 0.3% concentration and Ridomil (R) Mz 63*5i°
WP at 0.27% separately and in combined form significantly reduce the incidence
of late blight .and septoria leaf spot. At Melkasa from Capijafol and Captafol
plus Ridomil .(R) sprayed plots 22.1 and 21 tons, per hectare marketable
fruit was obtained, respectively, compared tot 13.3 tons from the control.
At Awasa 52.2 and 66.6 tons per hectare was obtained in the given order.
But with respect to cultural practice, staking has not influenced the
disease situation and yield significantly. Although there v/as a tendency of

high disease pressure when staking Vas practiced.

Further investigation on the concentrations and spray interval of the
combined form of these two fungicides indicated that 0.?% Captafol plus 0.23%
Ridomil (R) sprays at 7“ day intervals was found to be the best combination
both in reducing the incidence of the two important tomato diseases and
increasing yield by 2173.3% over the control. With regard to the net return,
of the three concentrations and intervals used, the highest was obtained

from the above mentioned ones.

Vegetable production is becoming one of the important farm enterprises
in some administrative regions of Ethiopia. Of these, tomato is the most
popular one. It has long been grown in a very limited scale in gardens
mainly in the rainy season. However, late blight (Phvtophthora infestans)
and Septoria leaf spot (Septoria ivcooersici) aro usually the main limiting—

factors for growing tomatoes in Ethiopia in the rainy season.
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The fungus that causes late blight of tomatoes also causes a disease
of the same name on potato and eggplants. The disease attacks any part
of the tomato plant above ground (2). Septoria leaf spot also attacks the
plant at any stage of development. In the field it usually becomes severe

after the plant have begun to set fruits (2.6).

A seventeen year study in Eastern Canada indicated that the loss
due to late blight ranged from 24 to 52% on potato at various level of
disease pressure* It was further noted that early infection was more
important than late infection in relation to yield loss (5)* Eventhough
the yield loss has not yet been determined here in Ethiopia a considerable
amount of yield could be reduced due to those diseases on tomato in the
rainy season. During this time the supply on the market is low and the
price is exorbitant. This made it necessary for us to look for a control

measure*

The Horticultural Development Corporation has had plans to..grow
toma.toes for fresh consumption in the rainy season in order to bridge
the gap between demand and supply. Sut none of the available varieties
in the country is observed to be resistant to these diseases. Therefore,
chemical control was considered as an immediate solution and a series of
experiments were conducted to study the influence of staking on the
incidence of diseases on foliage and fruits and the effect of Captafol
and Ridomil (R) at two experimental sites (Awasa and Nasret Research

Stations)«
Materials and methods

Field plot experiments were conducted at Awasa and Melkasa Research
Stations since 1979» where supplementary irrigation water is available.
Tomato cultivar Pearson Improved (1979-1931) and Money Maker (19B2-83)

were used for these studies.
Experiment 1

In this first experiment the effect of cultural practice (staking
Vs nonstaking) and fungicides (Captafol 80% W at 0.3% and Ridomil (R)
63.5% WP at 0.27%) were studied in a split plot design where the cultural

practice arranged in the main plots and fungicides to the subplots in four



replications. Each plot replicate occupied an area of é6m long and 5m
wide. Spraying was started on the average 28 days after transplanting

and a total of 7 sprays on the average were made at "—day intervals.

Disease scores were made at 15 day intervals for late blight
and septoria leaf spot according to the international scale for late

blight on potato. The percentage total leaf area infected was estimated

(Key British Mycological Society 1947) f°r former and a 0 to 5
developed severity scale was used for the latter, where 0 meansno
symptom developed and 5 almost all leaves arc dead or dropped.

Tomato fruits were harvested from the middle three rows.The

first pick was done 15-days after the last spray.

Eyopyjmant Z
$

This second part of the experiment was executed only at Awasa where the
incidence of both diseases are relatively high. In this study emphasis
was given (a) to the different levels of fungicides (I, 0.1% Captafol
80% WP with 0.15% Ridomil (R) Mz 63.5% VP and (2) 0.2% Captafol 80%
P with 0,23% Ridomil (R) Mz 63*5% WP) and (3) 0.3% CaptafoJ 80% HP with
0,31% Ridomil (R) Mz 63«5$%$ WP and (b) spray intervals (7, 14 and 21 days)
in a split plot design where spray intervals were assigned to the main
plots and fungicides concentrations to the subplots in four replications.
The plot size was the same as experiment one. Fungicides spraying were
commenced right after the on set of the diseases (after the first symptom
was observed), A total of 10 sprays at 7 day intervals 5 14 and 21
days were made. Records were kept for the time taker, to spray the
fungicides yield per hectare, and cost of fungicides were determined
and checked for the best economical effective concentration and appropriate
spray intervals. $et return was calculated by subtracting total production
cost from total sale. Disease scores and harvesting was done as
experiment one. There was an incidence of Nematode at early stage of crop
development. Furadan and Temik 6émg/nT and 10 gm/m of product, respectively,

were applied.
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Results
Awasa

Results for experiment 1 at Awasa are presented in Table 1, 2, 3 &
4* The incidence of Septoria leaf spot was significantly reduced by
applying Captafol 0,3~ alone and a conbination of Captafol 003" and
Ridomil (r) 0 . 2 7 The severity of the diseases in Captafol and
Captafol plus Ridomil sprayed plots was 0.63 and 0.46, respectively as
compared to 1.4 in the control. That is, the damage was reduced by
55 and 67% over the control using— these fungicides. As shovm in Table 1
there was no significant difference between Ridomil sprayed plots and
the control. With regard to cultural practice staking has not influenced
the disease situation significantly, although there was a tendency of

higher disease pressure when staking was practiced.

Table 1. Disease score for septoria leaf spot on 0 to 5 scale

at Awasa (three year average)

i 0,
Xu—14u—ral—pract ice" Ghemrcal in %

of the
Ca “ ’ "Staking Nonstaking Mean Control
Untreated control 1.40 1.40 1.40 b 100. O
Water + Citowett 1.46 1.40 1.43 b 102. 0
Captafol 0. 3 + Citowett 0.66 0.60 0.63 a 45.00
Ridomil (r) Mz 0.27$ Citowett 1.46 1.26 1.36 b 97.10
Captafol 0.3% + Ridomil (R) 0.27% 0.46 0.46 0.46 a 32.80

Cultural Practice Mean 1.09 1.02

Different letters show a significant difference at the 5% level

In all the three year studies the.incidence+of late blight ms severe
"at 'this experimental site. As shown in Table 2, Ridomil alone and Ridomil
in combination with Captafol was effective in reducing the incidence.of
late blight significantly—. There "waS'-a '9T—and. 95€ control when these
fungicides were applied, respectively, as compared to the control. No

significant difference was observed whether staking was practiced or not.



Table 2. Percent late blight incidence at Awasa (three years average)

Cultural practice Chemical in $ of the

Treatments

Staking Uonstaking Mean Control

Untreated control 23.42 20.15 L.29 c 100.00
B

Water + Citowett 17.03 20,42 18.73 ¢ 77.10
Captafol 0,3~ + Citowett 10.36 10.03 10.26 b 41.90
Ridomil (R) Mz 0.277& + Citowett 2.17 ' 2.17 12,17 a 8.90
Captafol 0 , 3 + Ridomil (R) 0.27$ 0.18 [ 2.11 1.15 a 4.70
Cultural Practice Mean 11.63 10.98
Different letters show a significant difference at 5 level

One of the factors that contributed to loss in quality of tomato fruits
was sunscorch. High incidence of this disorder was observed in the untreated
control, Water and Ridomil sprayed——plots. As shown in Table 3 Captafol
and Captafol plus Ridomil reduce the incidence tgj 49 and respectively.
But —na.—difference— was observed—between Ridomil alone sprayed plots and

the control and between the cultural practice#

Table 3. Percentage of sunscorched fruits at Awasa (three years average)

Cultural,practice’'—Chemical in % of the

Treatments

Staking Konstaking Mean Control
Untreated control 35.1C [ 24.20 1 24.60 b 100.00
Water + Citowett 17.20 121.80 119.50 b 79.00
Captafol 0.3$ Citowett 12.90 12.10 412.50 a 50.80
Ridomil (R)MzO0.2Jp + Citowett 17.70 20.30 19.00 b 77.20
Captafol 0.3$ + Ridomil (R) 0.27$% 5.00 0.33 12.66 a 10.50
Cultural Practice Mean 15.50 15.70

Different letters show a significant difference at 5/ level



With regard to plot yield, the highest yield was obtained from Captafol
and Captafol plus Ridomil sprayed plots. The yield obtained were more
than 52 and 66 tons/hectare, respectively, which was about 127 and 190%
increase over the control. As shown in Table 4, the mean yield of staked
tomato fruits was 34 tons while it was about 37 tons/hectare of the

nonstaked ones.

Table 4* Yield in tons per hectare at Awasa (three: years average)

Cultural practice Chemical in $ of the

Treatments
Staking Honstaking Mean Control

Untreated control ~ 24*30 21.60 23.00 0 100.00
Water + Citowett . .6.20... 5.30 5*30 c 25-20
Captafol 0.3% + Citowett 46.10 55.30 52*20 ab 226,90
Ridomil (R) Hz 0*27$ +
Citowett 33.60 26.20 29.90 be 130.00
Captafol 0.3$ + Ridomol (R)
0*27$%. 60.00 73.20 66.60 a 289,50
Cultural Practice Mean 34.00 36.90

Different letters show a significant difference at 5%'Teve
Mellcasa: —

Septoria leaf spot was high at this site. The severity of the disease
was 106 and 1,3 in Captafol alone and Captafol plus Ridomil (R) sprayed
plots, respectively as compared to 2*5 of the control. This was 36 and 48$
control of the disease* No significant difference was observed between
Ridomil alone sprayed plots and the control (see Table 5)* The mean
score for septoria leaf spot in the staked tomato plots was 2.3 as
opposed with 1*8 of the nonstaked plots showing no singificant difference

between cultural practice on the incid.ence of the disease.



Table 5# Disease score for septoria leaf spot on a

0 to 5 scale at Melkasa (three years average)

Cultural practice Chemical in $ of the

Treatments

Staking Nonstaking Mean Control
Untreated control 2,90— ¢ —-720 250 c 100.00
Water + Citowett 2.80 2.30 '"N50 ¢ - 100.00 _
Captafol 0.3$ + Citowett 1.80 1.50 1.60 ab 6/1.00
Ridomil 0.27% + Citowett 270" 1 1.70 2.20 b 88.00
Captafol 0.3$ + Ridomil 0.27$% 1.30 1.30 1.30 a " 52.00 -
Cultural Practice Mean 2.30 1.30

Different letters show significant difference at 5% level.
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With regard to yield, from Captafol sprayed plots alone 22.1 tons
per hectare was obtained* This was 66/0 increase over the.—control. From
the combination of Captafol and Ridomil 21.4 tons was recorded,, Which
ms about 60$%$ increase over the control. As shown in Table 6 the mean
yield of staked tomato (17.8 tons/ha) plots vjas about the same to the

mean yield of nonstaked (17°.2' tons/ha) tomato plots.

Table 6. Yield in tons per hectare at Melkasa (three years average)

Cultural practice Chemical in $ of the

Treatments

Staking Honstaking Mean Control
Untreated control 14*40 12.10 13030 c 100.00
Water + Citowett 16.50 10.40 13.50 c 101*50
Captafol 0*3$ + Citowett 20*50 23.70 "22*10 "a  "166.10
Ridomil (R)Mz. 0*27$ + Citowett 19° 60 14.90 17.30 b 130.00
Captafol 0*3$ -f Ridomil 0.27% 17.60 25.0 21*40 a 160*90
Cultural Fractice Mean 17.80 17«20

Different letters show significant differences at 5% level using DMRT.

Effect of the different concentrations of fungicides and spray

— intervals on the incidence of septoria leaf spot

The first symptom of Septoria leaf spot was observed 21 days after
transplanting. The mean disea.se score for all the three spray concentrations
was almost the same. But less disease damage (Septoria leaf spot) was
encountered from the middle (0*2$ Captafol plus 0.23% Ridomil) and higher
(0.3% Captafol plus 0.31% Ridomil) levels* As shown in Table 7 a significant
differences in disease infection was observed among spray intervals.
0.2$% Captafol plus 0*23$% Ridomil at 7 day intervals showed a score-of
i*4 as oppcsed to 3.2 of the control. As spray intervals increase
from.7 to 21 days—, the mean of disease infection ms increased from

1.5 to 2.6.



Tabic 7* Disease score for septoria leaf spot on a 0 to 5

scale at Awasa (two years average) s

Spray Intervals

Spray Concentration 7—day l4—day PF 21-day Con, Mean
Control . . .

intervals intervals intervals
0.1%$ Captafol +
0*15%$ Ridomil 3.30 1.60 2.40 ji 2.70 2.50
0,2% Captafol +
0.23% Ridomil 3.20 1.40 m 2.20° T 2.70— — e 2.40
0.3% "CaptaTol ‘+
0.31% Ridomil 3.10 1.50 2.40 it 2.50 2.40
Interval Means , 3-20 ¢ 1.50 a 2.30 be 1 2.60 be

Different letters show significant differences at 5% level (using DMRT).
Effect on late blight

— The.disease appears after 36 days of transplanting. As indicated in
Table 8, higher percentage (25%) of late blight incidence was recorded in
the control plots# The incidence of late blight in the sprayed plots
regardless of the spray concentrations was slight. Of the three intervals

less percent (0.01$) late blight infection was observed at 7-day intervals.

Table o. Percenif late blight incidence at Awasa (two years average)

Spray Intervals

Spray Concentration )

pray control 7 —day J14 —ctey 21 -day Con, Mean
intervals intervals intervals

0,13% Captafol +

0,15% Ridomil 25.00 0.02 0,30 7 , .So 6.80

0,2% Captafol +

0,23% Ridomil 25.00 0.02 f 0,30 m|.30 6.70

0.3% Captafol +

0,31% Ridomil 25.00 0.00 t 0,20 @) 6.40

Interval Means 25.00 b 0.01 a 0.30 a '1.13 a

Different letters show significant difference at 5% level using DI1T,
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5ffect cn yield

The yield was increased by all spray concentrations* The highest
(34*1 tons/ha) was obtained from the middle level (002$% Captafol plus
0*23% Ridomil) at 7-day intervals. This was more than 2000%$ increase
over the control (See Table 9)® A difference in yield was also recorded
among spray intervals. A mean of 30.4 tons/ha was obtained at 7-day
intervals while it was 10.4 at 2l-day intervals and 0*9tons/ha when no
spray was made. In general the increase in yield attributed to

fungicide application.

Table 9» Marketable yield in tons' per hectare (two years average)

Spray Intervals

H *
Spray Concentration control 7—day 14—day 21—day Con* Mean

intervals intervals intervals

0,1% Captafol +

0.15 Ridomil 0*30 24.20 7.10 7.00 9*70 b
0.2%$ Captafol +

0*23%$ Ridomil 1.50 34.10 14.90 9.50 15*00 a
0.3% Captafol +

0.31 $ Ridomil 0.90 ... 32..90 .... _1S.*80. . .14.9 17.10 a
Interval Mean 0*90 ¢ 3040 a 1390 b 10*40 b

Different letters show significant difference at level using DMRT.

The major expense in the production of tomato during the rainy season
was spraying fungicides. Of total cost 59*2$% (only for the middle level)
was spent for fungicides only,, As shown in Table 10 with the very high
cost of production, from the middle concentration (0*2$ Captafol plus
0*23% Ridomil) at 7-day spray intervals a total of 20006 Birr per hectare

net return was obtained when tomato were sold at 80 cents per Kkg.



Table 10. Yield, cost and net return in tomato production

Total Gross
_ Yield direct Price value of Net return
Concentration _ ) N
Q/ha production Birr/kg product Birr/ha
cost Birr

0.1% Captafol +
0,15 Ridomil (R) Mz 242.80 5551.29 0.80 19424.00 13872.71

— e — |- A m U
0,2$% Captafol +

0,23/0 Ridomil (R) Mz 341.20¢ '7289.69 —i 0.BO '27296"00 20006.31

0,3% Captafol +
0.31% Ridomil (R) Liz 329.40 8602.09 0.80 26352.00 17659.91
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Discussion and Conclusion

A result of an evaluation of fungicides for the control of tomato
leaf disease in Nigeria at Ahmadu Bello University indicated that Captafol
80/o WP at 3*4 kg'/ha at 7 or l4-day intervals gave good control of
oeotoria lvcopersici and found to '"be one of the "best fungicides in
controlling this disease (1),, In 1974/75 study was made to compare the
effect of 10 fungicides against early and late blight at Bako Research
Station, Of the tested fungicides Captafol 80% \(P at the rate of 1.2 kg/ha

gave significantly higher yield (3)0

The infection by late blight at Melkasa experiment site was slight
indicating that Melkasa might not really be a conducive environment for
late blight as the same phenomena was observed throughout the study oeriods.
As shown in tables 1 and 6, Captafol alone showed good control of septoria
leaf spot, Eventhough Captafol reduced the incidence of late blight, it
was not as effective as Ridomil in the control of late blight. In Nigeria
low volume Captafol (50$) application at 7, 10 or 14—-day intervals did
not control late blight (4) which is in line to this finding.

Although there was a tendency of higher disease pressure (both
septoria and late blight) when staking was practiced, cultural practice did

not significantly influence the disease situation.

Sunscorch caused by the fruit exposure to bright sun light by premature
desication and abscission of the leaves due to septoria infection was one
of the important problems which was observed throughout the study periods.
But application of Captafol reduced the incidence of this disorder since

the effect of this fungicides ever septoria is very high.

The economic analysis for all the three concentrations in relation to
yield was made. Of the total cost 46.4%, 59*27/~ and 65-8% (for lower, middle,
and higher levels, respectively) were spent only for fungicides. The net
return as shown in Table 10 was calculated for ea—cdh of them. The benefit
cost ratio was ran and it was 2.49 for the lower, 27" for the middle and
2.03 for the higher levels. From this analysis the middle level (0.2$%
Captafol plus 0a@jjo Ridomil) xYre found to be economical and the best
of all.

Late blight and Septoria leaf spots are mainly found together especially
under favourable condition such as Awasa. As no commercially resistant
tomato varieties are yet available in the country, application of fungicides
are imperative to produce tomato. Hence, it may be concluded from these
studies that quality tomatoes can be produced during the rainy season
in the vicinity of Awasa and Melkasa if timely application of a combined form

of Captafol and Ridomil at the rate of 0,2% and 0.23 are made, respectively*
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e Host preference study of potato tub. r moth,
Phothorimaea operculella (Zeller) under field &
laboratory conditions in Ethiopia.

Adhanom J'egassi (AES)

The potato tuber moth (PTM), Phthorimaea operculalla
(Zeller), is an important insect pest of potato ir. most potato
growing countries of the world. In Ethiopia, it was first observed
in 19-3 (Jannone, 1944); and in recent years its importance in
this country has increased because of increase in hectarages of

po tatoo

In an attempt to establish integrated pest management of
this pest, progress has been made in the screening of resistant/
tolerant potato varieties/ clones, selecting effective insecticides
(for use inthe field andstorage), and use of cultural practices—*—
In order tomake best use of the integrated approach, it has bccome
necessary to identify the host plants of PTM before one gor.—s large
acxages ofpotato in the field. Many species of the family solanaceae

cultivated or otherwise are !v%ets of PTM. jnong the cultivated species are

Solanum tuberosum L. potato
Nicotiana tabacum L. Tobacco

Lycopersi cum esculentum Mill. Tomato

Solanum melongana L,, Egg plant.

Among the few non — solanaceous hosts is also Beta vulgaris,

the sugar beet (Haines, 1977)e

It has also been recorded in America and Europe from the
following wild host plants : Solanum carolincnse, Solanum nignu; ,

Solanum paniculatum, Solanum torvum, Solanum verbascifolium,

Solanum delcamara, Solanupr'ma

sylvestri
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Therefore the objective of this study was to identify as far
as possible, those alternate hosts, cultivated or wild which serve

as sources of infestation of the potato in the field.

Materials and methods

*n experiment was carried out to study host preference of PTM

in the field at Melkasa, (1.A.R) Nazret in 1980/8T - growing season.

The following host plants were grown:

Datura stromonium
Solanum tuberosum
Lycopersicum esculentum
Nicotiana tabacum
Solanum incunum

Beta vulgaris

Solanum melangana

~apsicum spp.

Each 01 the species was grown in single alternate rows 6 meters
in length replicated four times. Thiry five days after planting, counts
of live larvae and mines from 9 plants per row (total of 36 plants)
in situ were recorded. Three counts at an interval of 15 days were made

throughout the season at natural infestation.

Leaving the host preference study under field condition, an
experiment was conducted to study the feeding preference of PTM under
laboratory at Awasa, (1.A.R) in 1981/82 and 1982/83 because of
irrigation problem. Four barrels with a dimension of 44 cms X 55 s
were used to grow the same host plants that were tested in the field
at Melkassa. However, Solanum melangena was not grow— in the 1982/83

trial due to lack of planting material. Thirty new emerged moths



irrespective of their sex were released into the barrels to oviposit
on the host plants of their choices. Barrels were caged by clothe

meshes to avoid escape of moths. One week after infestation, counts
of live larvae and number of mines were recorded from each plant for

three times in the season.

Results and Discussion

Feeding preference of FBI on thedifferent host plants at
field condition (Table 1) showed that theleaves of Solanum tubersosum
and Nicotiana tabacum were the most prefered among the cultivated
plants and the leaves of Datura stromonium among the wild ones.

This has also been observed by Meisner et.al (197 ). Beta vulgaris
and Solanum incanum were the least preferred hosts by the larvae
of P. operculella. The mean number of mines in these plants were
significantly fewer than those other host plaifts, Ilycopersicum
esculentum and Solanum melangana were intermediate between the
least and most preferred host.plants. Themost— preferred ones were

with marry larvae and mines as shown in Table 1.

Under laboratory condition as shown in Tablel, Solanum
tuberosum followed by Nicotiana tabacum was the most preferred
among the cultivated species and Datura stromonium among the wild
host plants. As it is indicated in Table 2 ilicotiana tabacum from
the cultivated species followed by Solanum tuberosum and Datura
stramonium from the wild species were highly preferred byfthe moth.
This observation was in agreement with the above result of the
field study. Beta vulgaris and Solanum incuman were the least
preferred hosts since they had fewer mines. Comparison among the
mean number of mines showed significant differences among the
mean number of larvae between host plants except Solanum tuberosum

which showed statistically higher mean number of mines and larvae.
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This indicates that one larva could cause more than one mine if it
infests a favourable host plant. Beta vulgaris, Capiscum spp.
Solanum incunum and lycopersicum esculentum were the least preferred
while Solanum melongana  xes intermediate between the most and
least preferred host plants as far as mean number of mines were con
corcorned since mines caused are indications of preference by the
larva* Therefore, all tubers of potato at harvest must be removed
from the soil and should be destroyed quickly, preferably by
burning all the debris. The soil should be cultivated well and
any overlooked tubers should be destroyed since volunteer plants
form foci of infestation. Any wild solanaceae such as Datura
stromonium which incidentally is one of the commonest weeds should
be destroyed since it acts as a reservoir for population of the
moth. Rotation of crops, so that susceptible plants (potato,
tobacco, etc.) should never be planted on the same ground in

two successive years.



Table 1.

Feeding preferences of PTM on foliages of different host plants under field

condition at Melkasa 1981 and laboratory condition at Awasa 1982.

1981/a

Mean number of

Host Plants

Mines

Beta vulgaris L. 5.7 a**
Solanum incunum 7.2 a
Capiscum spp. 13.7 )
lyccpersicum exculentum Mill 21.0 c
Solanuia melongana L. 245 c
Nicotiana tabacurn L. 3/-7 d
Datura stromonium 47.7 e
Solanum tuberosum L. 71.7 f
Mean 28.27
S.F. 2.00

a/ 1981 trial was conducted under field condition.

replicates in each host plant,

Larvae

1.5 a
1.7
5*0
10.0 be

o)

9.0 b
13.0 cd
155 d
35.2 e

11.36
1.20

1982/b

Mines

8.75
10.50

16.75
23.50
27.25

34.50
36.50

Mean number of

ab
be
cd
d

de

45*75 e

25.43

3.25

9 plants taken from each of four

b/ 1932 trial was conducted under laboratory condition; 4 plants taken from each of

four replicates.

* Means followed bj' the same letters are not statistically different at 5% level

(Duncan's New Multiple Range Test).

Larvae

2.50 a
3.50 ab
4.00 ab
5-75 ab
9.75

P o
14.25 ¢
18.25 ¢

8.81
2.30



Table 20 Feeding pxeference of PTM on foliages of different host plants under

liesi Plants al/

Capsicum spp0O
Lycopersicum es culentum
Beta vulgaris

Solsnum incunum

Solcnum tuberosum
Hicotiana tabacum

Datvra stranonium

Meax
Defllo
L.S.D at 1$ level

a/ 2 plants taken from each of four replicates in each host plant

* Feans followed by the same letters are not statistical” different at
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laborrtory condition,. 1933

Mines

* 0 a
0 a
0.5 aa
1.25
Sc00 a
10075 b
10.75 b

4.03

1.A0
5.60

5% level (Duncan's New Multiple Range Test),,

Mean number

Larvae

0
0
0
2.0

Q o o O

7075ab
15.0 b
18.0 b

6.10

3.14
12.56
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* Evaluation of Varietal Resistance of Potato to
Potato Tuber Moth (PTM) Phthorimaea operculella,

Adhanom Negasi, AJ
As in any other insect host relationships, interaction "between

the potato plant and its insect pest, the potato tuber moth, varies

from one cultivar to anothers The relationship sometimes favours the
host plant resulting in a tolerant or resistant cultivar or a susceptible
plant if otherwise. This offers an opportunity to screen a variety with
a degree of resistance or tolerance to the pest attack. No study on the
selection of resistant varieties of the potato to the insect has been
carried out in this country. However, the worldwide distribution of

the potato and its insect pest, Phthorimaea operculella, has given

to an emple source of research information. Differences in the development
of the moth have been observed, on different varieties of potato on the ,
field and tubers in store (Haines 1977)o Comparison based on the -
proportion of damaged tubers in 20 cultivars tested in one study showed-J
a variation ranging from 28.7 to 61.56$ (Guglehmetti, 1978). Ohter
trials involving 20 cultivars of potato were tested in the field for
relative levels of leaf and tuber infestation (Foot, 1976). None showed
evidance of resistance except those varieties with prolonged upright
growth habit and fewer leaves close to the soil surface sustained lower
leaf mine injury, and varieties with deeper tuber settings showed lighter
tuber infestation at harvest. Three clones out of 100 tested showed

resistance to tuber moth at CIP (1979) under laboratory condition.

* 1.A.R., Project No. Po/PTM 24 (80).
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Larvae penetrated either through the eyes of tubers or throuffh
the skin and fed inside susceptible tubers whereas in the resistant
varieties there were fewer tuber eyes or skin injury due to antibiosis,

produced in those parts (CIP, 1979)«

Therefore the objective of this study was to evaluate varieties
which show potential resistance to potato tuber moth as growing plants

in the field.

Materials and Methods

A trial was carried out at Melkassa, Institute of Agricultural
Research (1.A.R.) Nazret in 1980 —81. An area of 0.08 hectare field
was divided into 44 plots, each 2.1 meters (3 rows) wide and 4*5 meters
long with hills 30 cms apart and 70 cas between rows ani was planted
with eleven varieties of potato. All other usual cultural practices
wore followed and the source of moisture was rain supplemented by irriga-
tion water The trial Vvas arranged in a completely randomized block
design replicated four times. The varieties tested were eleven in

number.

Nine plants from each plot replicated four times per variety
( a total of 36 plants) were selected at random and assesed for number
of mines and larvae every two weeks beginning one month after planting
through harvest. Height, lateral growth and distance of lower leaves
above the soil surface of the same number of plants as above were measured
Dapth of tuber settings of each variety w,ks also measuredlat harvest.
Ten samples of 20 tubers were selected at random from all the three rows
of each variety of the four replicates (800 tubers from each variety)
and examined for tuber worm injury. The tubers were graded into
categories according to degree of infestation. Tubers with 1 to 2 larval
burrows were classed as lightly infested? those with 3 to j burrows
were designated medium and those with 6 or more burrows per tuber

were classified as heavily infested.
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In “the 1981-82 and 1982-83 trials varieties were planted into a
single row replicated three times. However/ the data taken for both

years waa the same as the 1980-81 trials.

Results and Discussion

Of the eleven varieties of potato tested in the field, in Nazret,
Melkassa, 1980-81, for relative levels of leaf and tuber infestation
by larvae of Phthorimaea operculella (Zeller) none showed any evidence
of resistance, but a fewof the varieties showed some difference in

foliage attack and tuber burrowings.

Comparison among the mean number of mines (Table 1) showed
significant difference among the mo,an number of larvae between varieties.
The activities of the potato tuber worms (leaf miners) were shown to be
more important than their numbers because an insect larva could ca,use
more than one mine during its life time if conditions are favourable.
This has also been observed by El-Hemassy etOalor (1974)® AL-253 with
smaller number of mines was significantly different from AL-562, Al-257*
and AL-560. AL-517 had smaller mean number of mines which was significan-
tly different from those of AL-257 and AL-560, The mean number of mines
for variety, AL-200 was smaller and significantly different from that
of variety AL-560. No statistical differences in mean number of mines
were observed among the other varieties. This could be attributed to the
susceptibility of the cultivars to PTM attack as has also been observed
by fPoot (1979)o /in examination of cultivars for relative degree of
damages (Table 2) showed significant differences in the percentage of
damaged tubers at harves (30.89 — 74—63)«Differences in infestation
appear to be attributed to tolerance of attack of the varieties to PTM.
Varieties with lower percentage infestation (Tabic 3), about two thirds
of the infested tubers, were in the lightly infested category (1 -2 larval
holes) and those with higher percentage infestation, the majority of the
infested tubers, were in the more heavily infested category, 3 -6 larval

holes per tuber).



Varieties with higher leaf attack were also observed to be
prone to higher tuber attack. Enough number of larvae and moths
present within each cultivar may leave the dyin ; foliage and enter
soil openings to infest tubers of their respective varieties» Larvae
present within each cultivar also have funneled through the stems
to reach tubers as has also been observed by Bacon (1960) and

Richardson (1966).

Out of the twenty varieties of potato tested in the field in
Nazret, Melkassa, 1981-82 for relative' levrls of leaf and tu&er
infestation by PTM, none showed evidence of resistance, but a few
of the varieties showed some difference in foliage attack and tuber
burrowings as shown in Table A and 5* However, there v*s no statis-
tical difference among the mean number of larvae between varieties.
This could be attributed to the fact that activities of the potato
tuber THoms were shown to be more important than their numbers because
an insect larva could caiise more than one mine during ite life time
if conditions are favourable. AL-563 with smaller number of mines was
significantly different from AL-556 and AL-646, No statistical
differences in mean number of mines observed among the other varieties.
An examination of cultivars for relative de.“ree of damage (Table 5)
showed no significant differences in the percentage of damaged tubers of

harvest though the mean damage ranges from 31.10 to 73.88 percent.

Out of the seventeen varieties of potato tested in the field in
Nazret, Melkassa, 19ci2—83 for relative levels of leaf ?Jid tuber infesta-
tion by PTM, none skewed evidence of resistance, but a few of the
varieties showed some difference in folifcge attack and tuber burrowings.
Comparison among the mean number of mines and mean number of larvae
between varieties showed no significant difference as it is shown in
Table 7. However, mean percentage infestation of tubers among varieties
showed statistical difference as indicated in Table 8. AL-563, AL-517,
AL—634 and AL-568 showed lower mean percentage infestation of tubers

than the remaining varieties.
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Table 1, The effect of varietal difference on raining

injury and larval count. 1980-81.

Mean.number of mines

D

Variety and larvae on leaves and stems.
— Mines Larvae
1. AL - 253 * 27.25 a 21.00
2c AL - 517 28.75 ab 23.75
3« AL — 200 31.57 abc 25.25
40 AL - 615 32.75 alx 24.75
5 AL - 563 36.25 abed 21.75
6. AL — 575 43.25 abed 30.25
7 AL — 578 43050 abed 35.00
8. AL - go 46.0C abed 32.50
9% AL —&€ 56.75 bed 36.00
10,, AL - 257 51.25 cd 21.00
11. AL - 560 .. ... 57.75 d 39.75
Mean 41.02 28.27
S.E. 5.01 5.89
L.S.D. at r/o level 19.5° -

* Means followed by the same letters are not statistically

different at Yb level

(Duncan's New Multiple Range Test).

Q 9 o 9

Q

Q



— 699 —

Table 2.
The effect of varietal differences on mean percentage
infestation of tubers by Potato Tubers Moth.
1980 - 81.
__ Variety Mean percental IflfEsfafion
of tubers.

1. AL — 517 * 30.89 a
2. AL — 578 40.25 b
3. AL — 563 42.88 b
4. AL — 253 Ahe5° *
5. AL — 562 46.63 b
6. AL — 575 47.38 be
70 AL — 257 47.88 be
8, AL — 560 T r 56.75 c
9. AL — 200 58.00 dc
10. AL - 615 67.13 de
11. AL - 580 74*63 e

Mean 50.63

S.E. 2.26

L.S.D. at yjo level 8.80

a/ 200 tuber samples taken from each of four replicated In each

cultivar on Sept. 20, 1970.

* Means followed by the same letters are not statistically

different at 1$ level (Duncan's New Multiple Range Test).
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Table 3.
The influence of varietal difference on the degree of
tuber injury by PTM.
19S0 — 81
No. of infested tubers with Total
Variety 1 -2 3 _5 a/ infested
Holes Holes Holes
1. AL - 517 145 77 25 247
2. AL — 578 155 122 45 322
AL — 563 115 163 65 343
40 AL — 253 177 125 54 356
50 AL — 562 145 147 81 373
6. AL — 575 199 120 60 379
7. AL — 257 220" 108 55 383
80 AL — 560 153 196 105 454
9c AL — 200 189 186 89 AG/]
10. AL - 615 185 301 51 537
11. AL — 580 2/<7 220 130" 597
a/ Tubers classified as lightly infested (1 -2 holes):

b/

medium infested tubers with (3 — 5 holes)' heavily infested

(6+ holes) per tuber.

200 tubers samples taken from each of four replicates in

each cultivar on Sept. 29» 1980.

b/
tubers



Trie effect of varietal differences on raininj

injury and larval count. 1981 - 820

Mean number of mines

Variety and larval on leases and stems
Mines Larvae
1. AL — 563 * 6.06 a 1.93
2. Local 6.33 a 2.30
3. AL — 204 6.46 a 1.86
4. AL — 253 6.93 a 2.53
5. AL — 568 7.33 a 2.40
.6. AL — 569 7.33 oV 4.80
7. AL — 108 7.46 a 3.20
8. AL — 148 , 8.06 a 3.46
9. AL - 570 8.20 a 2.06
10. AL - 578 8.33 a 3.20
11. AL - 575 8,46 a 2.26
12. AL - 615 9.13 a 3.66
13. AL - 601 9.80 abc 3.33
14. AL — 624 10,40 abc 5.26
15. AL — 580 10.60 abc <026
16. AL - 567 10.86 abc 4.60
17. AL — 634 11.33 abc 4.06
18. AL - 517 12#40 abc 5.66
19. AL — 556 14.86 be 3.06
20. AL - 646 . 16.46 c 4.20
Mean 9.35 3.41
S.E. 1.93 1.04
L.S.D at 5allevel 5.53 *N.S

* Means followed by the same letters are not statistically

different at jJo level (Duncan's New Multiple Range Test).



Table The effect of varietal differences on meon

percentage infestation of tubers by PTM.

1981 - 820

Mean percentage infestation

V. Variety of tubers

Me AL — 634 '31.10
2. AL - 575 34.99
3. AL - 517 39.99
4 AL — 108 43.33
Js AL — 615 45.55
Go Local 47.77
7. AL — 556 47.77
8. AL — 148 48.33
% AL - 580 48.33
10. AL - 253 50.55
11. AL - 601 51.66
12. AL — 569 53.33
13. AL - 563 56.11
14. AL - 204 51.06
16. AL - 578 59.44
16. AL - 567 60.00
17. AL — 646 62.66
18. AL - 568 66.66
19. AL - 624 66.66
20. AL - 570 73.88

Mean 51.98

S.HL. 12.19

L.S.D at Jo

« IT*3.
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Table 6.
The influence of variet:! differences on the degree
of tuber injury by PTM. 1981 - 82. 1
Variety ol To.o; infes3ted5tubers with 0/
hol_es hol_es holesa'/ Total infested
o u tubers
ii

1. AL — 634 57 7 12 76 -
2. AL - 575 36. 12 15, I ; 63
3. AL - 517 47 17 g ~—— "7
4. AL — 108 29 32 17 e 78
5~ AL — 615 47 25 10 - 82
6, Local 51 34 f 11 * 86

AL — 556 - 42 33 11 e 86
8. AL — 1,'8 41 31 15 1"« 87
9. AL — 580 45 29 17 o1
10. AL — 253 42 26 21 89
11. AL — 601 35 38 15 . — 88
12. AL — 569 39 30 27 J 96
13. AL — 563 39 45 17 101 . =
14. AL — 204 37 a4 [ 26 -107
15+ AL — 578 60 34 13 107
16. AL — 567 45 39 34 118
17. AL — 6\6 58 33 22 113
18. AL — 568 54 49 17 120
19. AL — 624 50 41 15 110
20. AL - 570 63 57 14 134

a/ Tubers, classified as lightly infested (1 —2 holes);
mediijn infested 3 -5 holes’ heavily infested (6+ holes)

per tuber.

b/ 60 tuber samples taken from each of throe replicates

in each cultivar.
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Table 7« The effect of varietal differences on mining

injury and larval .count. 1982-83

Mean number of mines

Variety and larvae on leaves and stems
Mines Larvae
1. AL — 575 ... 15.27 7.73
2 AL — 568 16.07 13.20
3, AL - 253 16.93 10.67
4. AL - 578 17.20 11.0.7
5= AL — 108 19.20 14.53
6 AL — 624 20.20 13.07
7« AL — 646 20.73 11.08
8. AL - 580 22.47 — 11.53
Q. AL - 204 24.27 .+ 11.13
10. AL - 517 25.07 12.80
11. AL - 567 25.67 14-93
12. AL - 534 29.60 21.40
13. AL - 563 30.00 - 17.07
14. AL — 148 34.27 13.73
15— AL — 615 36.13 15.33
16# AL — 556 36.47 12.67
17— AL - 601 40.87 23.80
- . Moan 25.32 13.91
S.El. 6.94 4.62

L.S.D. at 5% N.S N.S



Table 8. The effect of varietal differences on mean

percentage infestation of tubers by PTM.

T ., Mean percentage infestation a/
VarxetT of tutera
1. AL — 563 * 2.21 a
2. AL -517 2.77 a
3. AL -634 5-81 a
AL — 568 |5«*1 &
AL —624 5.92 b
6. AL -108 6.00 b
7. AL —601 6.57 b
80 AL -556 6.85 b
9. AL - 575 -6-%6-b ..
10. AL — 578 —. . S e 7.40 b
11. AL -615 8.32 b
12. AL — 20i! ' —— -8.92 b—
13. AL -580 10.28 b
14. AL —646 11.49 b
15. AL -567 12.43 b
16. AL -253 19.74 b
17. AL -—-148 19.83 b
Mean 8,60
S.E. 4.11
L.S.D. 5% level 11.86

a/ 180 tuber samples taken from each of three replicates

in each cultivar.

* Means followed by the same letters are not statistically

different at 5% level (Duncan's New Multiple Range Test).



The influence of varietal

the degree of tuber
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difference on

injury by PIES

No of infested tubers with
1- 2 holes 3—5 holes 6 holes

38
23
16
47
26

51

6
20
11
10
40
16
18
23
29
12
27

=
w o

O L O N N O N O

[EY
N

19

.
4

?

11

6
2
Y
1
0
0
1
0
6
1
0
1
3

Total infested
Tubers.

53
35
24
71
.37
55
17
23
13
10
42
18
36
30
48
14
36

Tubers classified as lightly infested (1-2 holes) medium

infested (3-5 holes);

Tabic 9*
1, AL 563
20 AL — 517
30 AL - 634
4. AL — 568
5c AL - 624
6, AL 108
7. AL 601
8* AL — 556
9. AL - 575
10* AL 8
11. AL - 615
12, AL - 204
13. AL - 580
14. AL — 646
15. AL - 567
160 AL — 253
17. AL — 148
a)
b)

heavily infested ot holes per tuber

Maximum 180 tuber samples taken from each of three replicates

in each cultivar,

production*

but there were deficient cultivars in tuber
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* Chemical Control of Potato Tuber Moth
( Phthorimaea Operculella (Zeller)
in the field*

Adhanom Negasi

The potato tuber worm P.Operculella has long been considered to be
a storage pest rather than a pest of crops in the field (Akade et. al.,
1970)o0 Control measures devised by earlier workers (Mukherjee, 1949? Lali,
1949? Rahman, 1944» Nirula, 1960; Nirula and Kumae, 1974) were mainly
confined to storage. However, this pest has been taking a heavy toll of
potato, both in the field and in the stores in many parts of potato,growing
regions. According to Akade (1970), larvae of potato tuber moth damage
reached 30 to 70 percent at field condition in the plateau regions of India.
Since the initial infestation of the pest is carried from the field to stores
greater attention on field is also called for. Control of PTM by insecticides
is one of the methods applied in the field. Several chemicals have been
observed to be effective against PTM in the field. Bacon (i960) found endrin
and azinphos methyl to be effective against PTM in the field. Isobenzan and
endrin were effective in India as evaluated by Kumar and Nirula (196s). Carbaryl,
formathion, bromophos methyl, demeton—-s were the best treatments against leaf
mining larvae of P-Operculella on potato in feild plots tested in Egypt (EL -
Hemaesy et. al., 1975)® Moreover, the following chemicals have been reported as
giving food control of the insect on other solanaceous plants. Organophosphorus
compounds (azinophos - ethyl, azinophosmethyl, chlorfenvinphos, dimethoate,
fensulfathion, formathion, phorate, phosalone and phosphamidon): Organochlorine
compounds (DDT, endrin other compounds (carbaryl, isobenzan). Among those most
studied and recommended'recently have been azinophos— ethyl, azinphos - methyl
and carbaryl (Gubbaih and Thontadarya, 19T;5v Dethe and Haik, 1975; Foot, 19757
Awate and Naik, 1970° Hofmaster and Waterfield, 1972— Mahajan and Mogal et. al.,

19775 EL — Malsv, 1974)*



Materials and Methods

Experiments were carried out at Melkassa I» (lIAF:), Nazret
in 1980 — 81, 19B1--82, 1982 — 83, The trial was carried out
on a light soil of a 0.06/j hectare field divided into 28 plots,
each 2,1 meters (3rove) wide and 4*5 meters long wit", hills 30 ons
apart and 70cms between rows planted with a local variety in
1980 — 81 and ANITA in the other years. All the usual cultural
practices were followed. The source of moisture was irrigation.
Treatments were arranged in a completely randomized block design
replicated four times. The insecticides used and their rate of

application are as follows:—

Chemicals

Kg, a,i./4ia
Parathion methyl 50 E.C. 0.450
Methamidophos 50 E.C, 2.150
Decamethrin 2.5% E.C 0.018
Selecron 500 E.C 0.750
Diazinon 60% E.C 0.300
Cypermethrin 10 E.C 0.-150 -
Check Untreated.

The insecticides were applied with Gloria 160 Knapsack
sprayer at the rate of 700 litres of water per hectare. Three
applications at 15 days interval were carried out. Two counts
were taken every seven days following each application. Nine
plants from each plot replicated four times per treatment
(Total of 36 plants) were selected at random and counts to
determine the effects of insecticides on live larval and
mines on the foliage were made without uprooting the plants.
Tubers from each plot were separated into two categories those
with no holes were considered marketable and those with one
or more holes were identified as unmarketable. Weights of

marketable tubers in each plot were recorded.



Results and Discussion

Table 1 shows the overall mean number of mines and
live larvae of the potato tuber worm for the first, second
and third applications of the 1980 — 81. The overall observation
show that application of methamidophos, decamethrin and
cypermethrin resulted in the fewest number of mines which means
that these three insecticides were more effective than the others
tested in decreasing— larval activitiss followed by selecron,
Diazinon was the poorest of all the insecticides tested in
controlling PTM throughout the season. The mean number of live
larvae showed that decamethrin, cypermethrin and methamidophos
were the best insecticides used against PTM larvae, According
to the results obtained, the effects of the insecticides were
more dramatically evident on the numebr of mines because they
curtailed the activities of the larvae which were responsible for
the mines out of proportion to their number as v/as noted by

EL — Hemeasy (1974)«

Good results were obtained from a study on the effects
of PTM control on the cruality of potatoes* Table 2 shows that
Decamethrin and cypermethrin gave significantly higher yields
of marketable potatoes over diazinon and the untreated check.
Some of the insecticides, for example parathion methyl,
methamidophos and selecron which were good in controlling
foliage attack were not good in the control of tuber attack
by the PTM larvae because their yields were the same as that
of diazinon and the untreated check. The treatments in control-
ling leaf miners on the foliage throughout the season though control
foliage infestation did not always prevent tuber infestation as
was also reported b3 Bacon (i960) EL — Hemaesy (1974) and
Foot (1974),
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The overall observation of the 1981 - 82 trial as indicated
in Table 3 application of cypermethrin, diazinon and selecron
resulted in the fewest number of mines, jThe mean number of live
larvae showed that cypermethrin, diazinon and selecron were the '’
best insecticides used against PTM larvae. However,jthere was not
significant difference on the yield of marketable potatoes among

the treatments as shown in Table 4.

The 1982 — 83 trial sh/rwed that application of decamethrin,
selecron and cypermethrin resulted in the lowest number of mines.
The mean number of live larvae as shown in Table 5 indicated that
decamethrin, cypermethrin and selecron were the best insecticides
used against PTM larvae. Though decamethrin gave the highest
marketable yield followed by diazinon and parathion methyl, there
was no significant difference on the marketable yield among

treatment.

Out of the six insecticides evaluated at Melkassa, Nazret
Research Station for controlling the potato leaf mine,
P&« Operculella 0ll potato foliage, the best were decamethrin
2.5°h E.C at 0.018 Kg. active, cypermethrin 10$ E.C at 0.150 Kg
active and selecron 500 E.C at 0,750 Kg. active per hectare,

respectively.
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Table 1.
Average post treatment counts of leaf mines aad larvae of PTM on field planted potato
1980 - 81
Treatments Application Rate Mean No. Mean No.
Kg. a.i./ha mines larvae
Nethcmidopnos 50% E.C 2.170 * <58 a 1.60 ab
Decamethrin 2.5"E.C 0.018 5.18 a 1.16 a -
Cypermethrin 10 E.C 0.150 5.65 a ( 1.33 ab
Seleer on 500 E.C 0.750 8.20 ab 1.83 ab
Parat?aion methyl 50 0.450 11.27 be f 2.9< be
Diazinon 60c E.C 0.300 1n13. ¢ 3.47 cd
Check’ Untreated 13.48 0 4.80 d
Mean 8.92 2,44
S.E 1.76 0.55
L.S.D at % ce . 5.23 1.62 -

* Means followed by the same letters are not statistically different at

5% level (Duncan's New Multiple Range Test),
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Fabfe 2.
Chemical control of PTM on the weight of marketable potatoes, 1980 - 81
Treatments Application Rate Mean weight
Kg. a«i./ha in Kg/plot.
Deci”ethrin 2.5% E.C 0.018 14.30 a
Sypermcthrin 10%$ E.C 0.150 13.61 a
Methamidophos 50 E.C 2.150 12.70 ab
Parathion methyl 50 E.C 0.450 12|~ abc
Selecron 500 .E.C 0.750 11.08 abc
Diazinon 60% E.C 0.300 9/fc be
Che ck Untreated 9.13 c
Mean 11,84
S.E 1.15
L.S.D. at 5% level 3.7
*) Means followed by the same letters are not statistically different at

5% level by Duncan's New Multiple Ran&e Test.



Table 3*

- Ma -

Average post meatment counts of leaf mines and

larvae of potato tuber moth on field planted potatoes.

Treatments

Cypermethrin ..10$%.E.C
Diazinon 60% E.C
Selecron 500 E.C
Decamethrin 2.5 E.C
Methamidophos 50 E.C

Parathion methylSO E.C
Check

Mean — — e

S.E

L.S.D at 5%

*) *Means"followed'by the same letters are not statistically

different at 5% level

Application Rate
Kg. a.i./ha

....... -60150 e

Untreated

1981 — 82

Mean No.

mines

3.23
3-49

E
6.40

7041
9.06

11.50

6.55

0.97

2.87

a
ab
abc
bed
cd'
de

e

Mean No,

larval

00165
0.490

1.415
1.310

2.910
4.740
5.410

2.34

0.810

2.73

(Duncan's New Multiple Range test)*

a
ab

ab
ab

be
c

C



Table 4*
Chemical control of potato tuber moth (PTM)

on the weight of marketable potatoes.

1982 — 83

Treatments Application Rate ) Mean Wt.

Kg. a.i./ka in Kg/plot.
Methamidophos 50/0 E.C 2.150 11.57
Diazinon 50 E.C 0.300 9.80
Selecron 500 E.cC 0.750 9.32
Parathion— methyl 50 E*C 0.<5° 9.25
Decamethrin 2 54 E.C 0.018 8.60
Cypermethrin 10% E.C 0.150 7.22

Untreated 7.12
Cheok....

Mean 8.98



Treatmonts

Decamethrin

Selecron

Cypermethrin

Hethamidophos

Parathion methyl

Diazinon
Check

Moan

S.E

L.S.D at 1%

L.S.D at !'$

*) Means followed by the same

2»5% E.C
500 E.C
10# E.C
50% ..E.C
50 E.C

ﬁ%&J vV C

e —4e or—: V r:

letters are no!

(Duncan's New Multiple Range Test).

Appl:" n ,tion Hri -

Kg«w«ic/ha

0*010
0-750
0.150

2, .50

0.450
0.300

Untreated

—2m <»

1902 e« 8-

&O0.
mi:i3s

<21 a
6’08 a
6.33 a
8.00 ab
10.92 ab
17.25 h
27*50 o

11.61

2.32

O#HAN

statistically dilieront at 5% level

> ™ tC‘

Mef—J— lo«
larvae

2>71
1.33 a

3. 3
8.58 ab
9.67 ab
Y53 b
5*95

2c93

8.71
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Table 6-
Chemical control cf PTM on the v;©ight of
marketable —octatoesc
1982 - 83.
Application Rate Mean Wt.
ToetS/20-4?.

Kg. a.io/ha in Kg/plot
Dec™methrin 2» 5% E-G 0.018 12.17
Diasi::.o:i 60f' 55.C 0.300 11.22
ppratliio:: meth*1 50 J3.C3 0.450 10.33
Metliemid*p'ios 50 30C 2.1S0 9.76
Cypormethrin ™ &B° 0.150 9.74
Solecron 500 7iaC 0.750 8.32
Chock Untreated 11.56
Morn 10.44

1.35
N.S.
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* Chemical Control of the Potato Tuber Moth,
Phthorimaea operculclla (Zeller) (Lepidoptera: Gelechiidae)

on stored PotatoesO

Adhanom Negasi

One of the principal limiting factors in the production and
storage of potatoes is the potato tuber moth, Phthorimaea operculella
(Zeller)c At present no adeuuate methods have been divised to store
seed and/or table potatoes free of this pest in Ethiopia. In most
areas, great quantities of potatoes are available during and for
some weeks after the rainy season (June, July and August). But
supplies soon dwindle and become limited later in the year resulting
in large price fluctuations. It is obvious that tubers which are
to be used for next season's planting need to be stores for some
time. Elimination of infested tubers before storage could minimize
the risk of a total loss’ but adult moths could migrate from field
to store and cause damage there in (7)< Destruction of such tubers

in itself may not ensure clean potatoes.

To—date, chemical control is one of the most effective means
of protection against this insect. Historically, a wide variety of
chemicals and formulations have been used to protect potatoes in
store. Fumigation of carbon disulfide(CS”)was recommended more
than 50 years ago by Steward (10)0 Delassus (/) recommended
paradichlorobenzine (PUB) which killed all larvae and freed tubers
from infestation without affecting their germination., Methyl bromide
(CHM"BR) was first tried to control P. operculella by Kackie .tmd
Carter (9)« Walker and Anderson (11) reported fumigation of infested
potatoes with this chemical and effective control of all stages

was achieved with no residue problems.
DDT is the most widely used contact insecticide but the

residue after six months was not completery removed by washing or

boiling 0). Chandhiiri (3) recommended the use of DDB which gave

* 1.A.R. Project No. Po/PTM 26.1 (80)
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excellent protection to sound tubers raid consequently much saver
table potatoes than was the case with 3JDT. Another excellent contact
insecticide, accoruing to Lioyd (6) was Gamma BHC which gave complete
protection to tubers directly dusted and stored in treated bags and
boxes. However, its toxicity to higher animals was reported to be
two and half times that of DDT (2). Al — Ali and Talhouk (I)
recommended carbaryi for use on stored table potatoes on account of
its lower mammalian toxicity than DDT and Gamma BHC. It is the
objective of this experiment to compare the relative safety and
effica,cies of the'insecticedes as protectants against the potato

tuber worm in stored potatoes.

Materials and Methods

This trial was carried out at Melkassa and Awasa, Institute of
Agricultural Research for three consecutive years. Batches of 500
clean potato tubers were put in wooden crates (49 X 31 X 29cms).
The tubers for each treatment; arranged in a completely randomized
design with three replications, were dipped in solutions of one of
the following insecticides: fenithrothion, decamethrin, diazinon,
methamidophos, progenofos at 1 ppm, 0.10 ppm a#i.. 11 ppm '*i M
9 ppm a.i and 139 PPm a.i respectively and ae- untreated control
dipped in plain water. The treated potatoes were lLept in a room
with 20 — 25° C and 30 — 35% rela/tive humidity. All the treated
potato tubers were examined 90 days after infestation by the potato
tuber worms. This period was considered long enough for at least
three generations of the insect (one generation Toeing Ca=1 month)
according to an earlier report by Dutt(5) who observed as q&ny as
14 generations a year in warmer climates. The criterion \ised to
measure the efficacy of the insecticides tested was the number

or larval holes or mines in the tubers.

Five tuber samples from each treatment were submitted for
residue analysis in which the organo — phosphate insecticides,
diazinon, fenithrothion, profenofos and methamidophos were
analyzed by alkali flame ionization detector (AFID) and the
synthetic pyrithroids, decametlirin, on electron capture detactor

(ced).



Results and -Discussion

Table 1 shows mean percent infestation ranging" from 2.33 to 91.
There were significant differences among the treatments at the 1%
protection level0 Profenofos showed significantly better performance
overall the other treatments with 2,33$%$ infestation compared to 20.6,
37.8 and 52& for decamethrin, diazinon and fenitrothion, respectively.
There was significant difference between decamethrin and diaeinon,
Methamidophos with 91% infestation gave the least protection against
the moth and there was no significant difference between the latter and
the plain water treated e.check, Fenitrothion, diazinon, decamethrin and '
profenofos (selecron) showed 31, 52? 73 and 97 reduction in percentage

infestation, respectively over the check as it is indicated in Table 2.

In 1981—-82 season, infestation percentage ranged from 53,73 to 97*
Statistically, there was significant difference among treatments at
1 perccnt protection level. Only methamidophos 50 E.C showed an inferior
result to the check though the difference was not statistically significant
as it is shewn in Table 3® Profenofos showed significant superiorl!ty
over all the treatments followed by decamethrin and diazinon with mean
percentage infestation of 53.73, 61.46, 68,93 respectively, Profenofos,
decamethrin and diazinon showed 41.55? 33,14 and 25.02 reduction percent-

age infestation, respectively over the untreated check.

In the 1982 - 83 season, infestation percentage ranged from
55*80 to 96.93 as shown in tbale 5= Statistically there was significant
difference among treatments at 1 epercent protection level. Methamidophos
50 E.C showed an inferior result to the untreated check though the
difference was not statistically significant. Selecron showed significant

superiority over all the treatments followed by decamethrin and diazinon.

The insecticides to be recommended for use against this moth
must show certain advantages such as low cost, longer residual actions
and lower mammalian toxicity as reported by Al-Ali and Talhouk (1), If
potatoes are to be stored as seed, insecticides with low cost and lasting

residual effects will be preferred, This was also reported by the same



authors,, If potatoes are to be stored for human consumption however,
insecticides with lower mammalian toxicity and with more rapid

detoxification and elimination from tissues are preferred(l).

Analysis for diazinon in stored potatoes showed residues of
6ppm, whereas decamethrins fenitrothion, profencfos, and methamidopohs
left no residues following the same period of storage. The residue
6ppm diazinon was shown to exceed the recommended ]imits of tolerance
established by FAO/WHO (1974)<> Thus diazinon may be recommended for
use on seed potatoes because of its relatively long residual toxicity
whereas potatoes for human consumption may be treated with the other
insecticides provided factors other than mammalian toxicity are not

limiting.
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Table 1,
Comparison of several insecticides as protectants
against PTTJ on stored potato tubers.
1980 - 81
Application Rate Mean percentage
Treatments . . .
(in ppm,) infestation, d/

Selecron 500 E.C 139 * 2.33 a
decamethrin E.C b/ 0.1 2080 ab
diazinon 60%$ E.C 1 37.80 be
fenitrothion 1% D.P. a/ 1 0f 52.00 c
methamidophos 50 E,C 9 91.00 d
Check Untreated 73*4 d
Mean 47*01

SoE 4*94

L.S.D at yjo level 21.35

a/ D,P = Stands for dusting powder

b/ E.C. = Emulsifiable concentrate

c/ ppm = Parts per million

d/ 500 tuber samples taken from each of three replicates

in each treatment,,

1 »
Means followed by the same letters are statistically

different at 1% level (Duncan's Hew Multiple Range Test),



The effect of several insecticides applied to stored potatoes on the level

of infestation by PTM. 1980 — 81 -

Applicationn No. of infested tubers with Total $ Reduction”
Treatments infested infesta—

Rate ($ a.i.) 1-2 holes 3.5 holes 6+ holes tubers/1500 tion infestation
Selecron  $00 E.C. 0.375 30 5 0 35 2.33 97.03
Decamethrin 2.5% 0.00025 191 112 9 312 20,80 73.47
Diazinon 60$ E.C. 0.03 259 268 40 567 37-80 51*79
Penitrothion 1$ D.P. 10 ppm 263 253 59 775 51.66 34.11
Methamidophos 50 E.C. 0.05 235] 634 496 1365 91.00 -

Check Untreated 285 596 205 1176 78.40 -
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Table 3*
Comparison of several insecticides as protectants
against PTM on stored potato tubers.
1981 - 82.
Application Mean percentage
Treatments -
Rate($> ai.i) infestation b/
Selecron 500 E.G. 0.375 * 53.73 a
Decamethrin 2.5% E,C, a/ 0,00025 61.46 ab
Diazinon 60~ E,C, 0.03 68,93 abc
Methamidophos S,C, 0,05 97.00 c
Check Untreated 91.93 be
Mean 74.61
. S.E- - 7.24
L.S.D at 1% level 32 .45
a/ E.C, = Emulsifiable concentrate
b/ 500 tuber samples taken from each of three replicates

in each treatment,
f
!
means followed by the same letters are not statistically

different at 1% level (Duncan’s New Multiple Range Test).



Table 4«
The effect of sbveral insecticides applied to stored potatoes
on the level of infestation try PTM. 1981 — 82
Application No» of infested tutoers with Total Reduction %
Treatments i i _ Rate -2 3-5 6 infested . _ t . - -
% 9<.i.) holes holes holgs tubers/1500 infestation infestation
Selecron 500 E.C. ¢ 0.375 .78 89 ! 639 806 53.73 41.55
Decrraethrin 2.5$ E.C. “i+ 0.00025 237 &5 476 922 61.46 33.14
Diazinon 60% E.C. } 0.03 124 159 751 1034 68.93 25.02
Metharcidophos 50 E.C. 1 0.05 L 22 1419 1455 97.00 -
Check 1 Untreated 32 73 ' 1274 1379 91.93 —
—————— =+




Table 5»
Comparison cf several
against PTM on stored potato tubers,

‘Treatments Application
Rate (% a.i)

Selecron ~>00 E.C. 0.375

decamethrin 2.5% E.C a/ 0.00025

Diazinon 60% E.C. 0.030

Methamidophos 50 E.C. 0.05

Check Untreated

Mean

S.E.

LoS.D at Yjo level

a/ E.Ce = Emulsifiable Concentrate
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insecticides as protectants

1982 — 83.

Mean percentage

infestation b/

* 55,,80
61.86
69.73

96.93
92.60

75*38

+ 7.48

33.49

b/ 500 tuber samples taken from each of three replicates

in each treatment,

* Means followed by the same letters are not statistically

different at 1$ level

(Duncan’s New Multiple Range Test).

ab

abc

be
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Table 6.
The effect of several insecticides applied to stored potatoes on
the level of infestation by PTM.
1982 - 83
Application No. of infested tubers V/ith Total n
i , mitrfviori P Reduction

Rate (% a.i) 1-2 holis 3-5 holes 6 holes +u”erg”rQQ infestation infestation
Selecron 500 E.c. 0.375 86 92 659 837 55.80 39.75
Decsmethrin  2.5$ E.C. 0.00025 211 1 238 479 928 61.86 33.20
Diazinon wf> E.C. 0.03 128 168 757 10/6 69.73 24.70
Methsmidopl os 50 E.C. 0.05 12 17 1425 1454.0 96.93 -

Check Untreated 34 71 1284 1389.0 92.60
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For proper use, application o™ such kind of herbicides
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to control further development o* resistant weed species.
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Highlights on lines of investigations of the scientific phytop&thological
Laboratory 1983/84

Dr. Boris Anisimoff, Director

SPL, Ambo

Background

The Scientific Phytopathological Laboratory (SPL) was established
in accordance with the agreement between the Government of USSR
(represented by Ministry of Agriculture of tile USSR) and the Ethiopian
Government (represented by Ethiopian. Science and Technology Commission)
for the purpose of strengthening and consolidating friendly relations

and mutual cooperation between the two countries*

For the purposes specified in the agreement the SPL was allotted
with 60 hectares of land. The experiment site is situated at Ambo
district, Shewa Administrative Region (130 km west to Addis Abeba)

on vertisols at an altitude of 2250 m above sea level.

For the past period the Soviet and Ethiopian staff of the SPL

tried to do. their best to fulfill the following two main objectives:

1,To cooperate in carrying out the scientific investigations
in the field of crop protection with the aim of finding
effective mea.sures against plant diseases, insect pests

V 1 — and noxious weeds.

2, To train and staff the laboratory with qualified
Ethiopian specialists on plant pathology, virology,
bacteriology, entomology and other aspects connected

with plant protection.

For the suscessful fulfillment of the above mentioned
objectives the research staff has at its disposal,

modern scientific equipment and facilities.
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Training of the Ethiopian staff continues to be a major component
in SPL's activities. To show advantage of modern technology the
Scientific phytopathological Laboratory worked out plans to put into

effect research results at farmers fields.

In confirmity with the agreement on its termination in 1986—1987
the Soviet Government will turn over the laboratory premises and
installations (equipment, transport and technical facilities) to

Socialist Ethiopia, as a gift and free of charge.

This paper is prepared for 16*5h National Crop Improvement
Conference and it is a brief information on the research results,
lines of investigations and output of the SFL* The more detailed
information concerning research trends is represented in SPL

Review — 1983/ 8/-
Information on the main research results. 198.3/8/1

Research activity of the SPL focused, at the following lines of

investigatiens:

— rust diseases of wheat5

— diseases of barley and oats:

— tef diseases;

— diseases of pulses”

— bacterial leaf spot on hot pepper and sesame;
— virus diseases of pepper;

— diseases of potato;

— insect pests of maize and. sorghum;

— weed control research on wheat, barley and maize*

At present the SPL is working under National Research Programme
only. In 1983 the SPL presented, more than 60 research programmes which
have been previously discussed and approved at the IAR Annual
Agricultural Preview and Review Meetings: fungi diseases — 36; virus
diseases — 5? bacterial diseases — 5* insect pests ~ 6; weed control -

7* In addition to this, researches on National and Pro—National Yield



Trials were conducted. Cooperation with National Research; Institutions,
International Research Centers and other organizations in carrying out

of scientific investigations was widened.

Thus, in this paper the major findings in respect with the above

listed activities are represented,

4?

One of the main directions in the SPL acitvity is to study
distribution, biological peculiarities, population composition and
resistance of wheat rust. Thus, more attention was paid to the

following matters:

— Supplement of collection, documentation and evaluation
germplasm of wheat varieties and lines resistant to

rust;

— Screening varieties from ITational and International

Research Centers;

— Evaluation of wheat varieties to leaf, stem and stripe

rust in major wheat growing regions;

— Determination of prevalence and distribution of

physiological races of wheat rust;

— Studies on the artificail methods of inoculation, chemical

control of rust diseases and yield loss assessment.

The SPL collection(19B3) included more than 3000 wheat lines and
varieties with different genotypes of resistance to rust. All these
materials have been registered in the SPL catalongue. The following

groups of varieties were included:

— Varieties and lines from National and International Centers;

— Established varieties, newly released varieties and
advanced pipeline varieties;

— Land races PGRC/S;

— Varieties and lines which are used for genetical and
phyt©pathological investigations.
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The collection is evaluated annually under artificial diseases
pressure in greenhouse and in the field. Collected varieties and lines
which are found resistance to rust diseases are included annually into
the Special Nursery for additional evaluation in different agroclimatic
zones. The main goal of this trial is to evaluate resistant
varieties of wheat to rust diseases with increasing agroclimatic stress
in major wheat growing regions of Ethiopia, Based on the results of
evaluation conducted during the last three years (1981-19S3)

following varieties were not affected by three tj™pes of rust:

— Veery"S!1,CK33027 P-15n—*50CY—QM;

Au—TohxGrofa CM30833—N—2Y-211-2Y—-2M—0Y5

— Cno—ChriesxOn/lI-Tar 59-011 SE454-115-25-1S-0S;
— CCxCal-Sr;

K.Paa.

Per the past period SPL is participating in International

Programmes on the following Nurseries:

t Resistant to

Nursery i\l/l;r:j?ee;igsf Three

Stem Leaf Stripe Types
19th ISWYU (Mexico) 50 32 39 39 . 28

13  LSEPTON (Mexico) 103 66 81 103 64 -
16th IBWSN (Mexico) 255 206 230 2513 185
14~ IDYjT (Mexico) 30 5 7 29 3
4th ESWYT (Mexico) 30 21 24 30 21

RDTIl (Mexico) 200 69 104 147, , 48 = - -

PnSHR (Mexico) 99 0 14 99 0
W T (Syria) 2/. 2 4 24 0
RWT (Syria) 24 17 16 24 14
LON (Syria) 150 37 56 L 31
Triticale (Mexico) 170 153 159 170 148
Total 1135 608 734 1070 542

53.6% 64.71~ 47.711o
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Many of durum wheat varieties were found to 'be susceptible to stem and
leaf rusts, The majority of "bread wheat varieties from Mexico were found
resistant to three types of rust. Evaluation oi all varieties resistant
to rust diseases at seedling stage is conducting in greenhouse in the

off season.

Besides, preliminary data were obtained that some land races from

PGRC/E were resistant to rust,

Por rust samples collection 13 Rust 'Spore Samples Nurseries were
organized in different Administrative Region? of Ethiopia, On the results
of this trial it was recorded that in 1933 high epidemic development of
stripe and leaf rusts and depression of stem rust were observed in the
Administrative Regions of Shewa, Arsi, Bale and Gonderw As the result of

analysis of rust population the following races were identified:

Stripe rust: 17 races were identified. As in the previous year races
2E0 and 6)30 were found prevalent in the population. Virulence of population
was unsignificant, The monogenic lines yr 3, 5 87?2 were not

attacked by stripe rust.’

Leaf rust: .13.races were.identified. Races 1, 3> 6 were found prevalent.

Monogenic line Lr9 was found resistant to all leaf rust races.

Stem rust: 15 races were identified. In this population races 86, 53,
117, 89,15 were found prevalent. There was no serious shift in the dynamic
of race composition of stripe and leaf rls+e. T4 some rust pp-! lat+io-s

tpc’F 86 and 89 are increasing.

Disaasfi.s—gf

Pour national and two international nurseries were evaluated:

— Malting Barley National Yield $rial (KBMBT) 5
— *Pood Barley Fatiorial Tield Trial (FBITYT);
____—..Pood Barley. Pre—National Yield Trial (FBPIIYTOD)—=—— =+ — —
— Screening of barley varieties for their resistance to
leaf and stem rusts (SBV);
— Barley Observation Nursery for |1CARLA (BO1l):
— Collection of barley from VIR (Col, £).
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Resi stant to

Number of
Nursery varieties Three
Stem Leaf Stripe

types
MBNYT 8 0 8 0
FBNYT 12 0 0 12 0
FBPFYT 15 5 0 15 0
SBV 48 44 6 48 6
BON 145 134 68 145 68
Col. B 83 83 50 83 50

The affection of barley '"by stripe rust was not indicated. Slight
affection of barley by stem rust and high affection by leaf rust was

indicated*

mlef diseases

The main directions in tef research activitjr were screening of tef
materials from National Breeding Programmes, screening of fungicides
against main tef diseases and crop loss assessment due to damping—off
and rust. The last two trends of the research were carried out from

1981 to 1983 and completed this year.

Tested funcicides: Campogran, Brassicol, Rizolex, Bronopol can be
recommended for the protection of tef from seed and soil-born infections
and Calixin from foliar diseases. It is necessary to replace the high
toxity Ceresan and. to apply fungicides rotation in order to avoid the

fungicides resistance.

Based on the information obtained correlation between damping—off
severity and yield loss was not recorded. It is suggested that immddiate
steps for the increase of tef yield should be taken to improve farming
practices and also to evlove cultivar resistant to water lodging on
seedling stage and lodging before maturing as the main agents of

yield loss.



Diseases of oulses

In 1983-198*" SPL jfjri; icipatcd in national nursery trials of
haricot bean, faba bean snd soybean* Surveys on the occurence of the
major pulses diseases in higt; and. low' altitude regions were conducted
ond samples collected (Ambo, Bako, lioletta, Debre—Zeit, Eazret,

Kulumsa, Diksis and Awasa).

Preliminaiy observations indicate that some local varieties of
haricot bean ma be resistant or tolerant to rust* The best way to
control this dise zee is to use resistant cultivars* To our opinion further
evaluation of resistance of all varieties available against bean rust

in greenhouse conditions seems to be very important too,

BaciS£ial

In 1983 investigations in the Bacteriology Section were carried out

along the following lines: .

—Screening of pepper and sesame varieties for resistance

to bacterial leaf spotj

—Screening of chemicals to control the leaf spot disease

of peppery

—Studying of the disease devol“pant peculiarities %ad

serological characteristics of leaf causal agent,

These investigations were carried out under five current research
programmes* As t.ie result of the evaluation trial, the varieties ffereko
Rina and Bunched Santaka were found to be resistant to bacterial leaf spot,

and thus can. Le used in the breeding work and recommended into production*

Good results were obtained in control of the disease by means
Ox chemical!;. Application of 100$ to 50$% Chlorox commercial product had
the highest effectiveness against bacterial leaf spot onj peoper, The
treatment of pepper seeds by Chlorox before sowing can also be recommended to

farmers.

In order to obts.in sesame varieties resistant to bacterial leaf spot

caused by IgfifAiQeS SQflaai, the method of artificial inoculation under

greenhouse condition w»3 worked out*
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Alongside with X. sesami, which has been previously recorded in
Ethiopia, a new pathogenic bacterium was discovered, its identification

will be carried out this year.

Based on the suggestion of tftd Ministry of State Farms Development
the control of pepper bacterial diseases could be conducted in one of

the state farms if the final agreement with the Ministry will be achieved*

ifoSSgfgss _ _

In the last year the main body of the research works performed by
the Virology Section was dealed with the three crops, namely pepper,
potato and tomato* The surveys on pepper virus diseases have been conducted
s/t the state farms and farmers fields in Shewa and Welega Administrative
Regions, The results of these surveys together with the data of the
identification trials strongly indicate that the most common virus disease
of pepper was caused by the TMV strains, mainly ribgrass and common ones.
This virus was ‘identified by electron microsoopy, serological and indicator
methods. Besides, some thread like virus particles were observed in infected
pepper plants under electron microscope. This result has been confirmed th-
.year by the electron microscope analysis of pepper samples from Guder
state farm. The further identification of viruses affecting pepper will

be continued this year.

This work is closely correlated with the other studies performed
in SPL — the study of the dynamics of TMV spreading in the field and the
study of influence of the virus development due to the growth stages
of pepper on the loss of pods yield. The latter was measured both
quantitatively and qualitatively. It has been shown that TMV infection
causes the most drastic loss of yield when the disease was started at the fx-—
leaves growth stage of the plant (46$% of total yield loss as compared
with 37% and. 21$ losses for flowering and pod formation stages, respectively),
Mareko Fana was found to be more susceptible to the virus infestation than
Bako local. The latter one, together with the varieties Hante—2, Bako 121T5,
M-75(@) and M-36(b) was also found to be moderatly resistant to TMV
in a separate evaluation trial. These varieties can be recommended for
breeding as well as for production in the regions of high viral disease

incidence.



—- 743 —

The surveys on viral diseases on potato and tomato have also been
conducted in the last year* It has been shown that potato crops in
research stations of Bako, Awasa and Jima arc affected by viruses. The
identification of the pathogens maintained in the greenhouse will be
conducted this year. The preliminary identification indicates that

potato virus X is widely distributed in these regions.

Potato

In 1983/84 crop season satisfactory results were obtained in
different trials such as screening blight resistant potato clones,
fungicide trial, race identification, assessment of losses, seed

treatment and maintenance of seed foundation using mass selection.

Some promising potato varieties and clones like' Kenya Baraka,
Spunta, Diamant, Cardinal and Ramenski were tested by increasing them
in the cooperative farms "under our close observation. About 70 potato
clones and varieties are maintained in a modern cold storage, _They
were obtained from CIP (international Potato Center) through the
coordinator of Alemaya, College of Agriculture and other sources too.

As the result of screening trials conducted in different sites some
potato clones and varieties has shown high yields and satisfactory field
resistance to late blight, such as Ke”~J\ Baraka (AL-100), HTD-73 (AL—264)
Anita (AL—148), Avensa (AL-120), Cebeco (AL-106) and others too.
Concerning fungicide trial Ridomil MzZ63-5 (3 Kg/ha) is found to be the

most effective fungicide to control potato blight.

Disease free basic seed foundation is a decisive factor for potato
production in any country. Therefore, the laboratory invites all the
concerned organizations to meet together in order to lay out the
structure and coordination for seed production. The SPL is ready to

participate with its full potential,

lasact pqgsJ? .of

. The investigations in the fiold of entomology on screening of
"maize varieties resistant to pests, chemical control of sorghum, maize
and popper pests and Biological control of maize and sorghum pests
were carried out accoridng to approved programmes including two new
research activities — botanical control of maize stalk borer fRiinRpola

fusca”and studying natural enemies pests as the main factor of biological
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control of the maize and sorghum*

The obtained data showed that there is a great number of natural
predatory and parasitoids entomophages in 2—ihiopia both in species
composition and. in their number# Parasitic nematodes I”"m. Hermitidac
were eliminated from larvae of stalk borer. The predatory mites from Order
Acarifomes were monitored in great amount on wild uncultivated plants around

crop fields.

At present time more than 20 species of predatory insects were
identified and their population density was monitored# It was determined
that at the certain moments on 1 ha of :>aize there are more than 80
thousand of useful predatory entomophages, and it iIs necessary to

protect them.

More than 70 maize sample.varieties were evaluated on their
resistance to—mai—ze stalk borer using the'method of artificial infestation
of plants. Unfortunately none of these varieties was sufficiently resistant

to maize stalk borer.
Meed mcntrol_riisaarch

Investigations have been carried out in throe directions, including

t
seven research programmes.

Observation of weed population in wheat, barley, tef, maize and
sorghum were conducted in SPL experimental field, Guder state farm, Ambo
Agricultural College, cooperatives and peasant farms of Ambo Region.
Dynamics of weed flora composition and frequency of the most spread and
harmfull weeds were studied. In the first part of cereals vegetative
period broad leaved weeds, especially polygonum nepalense. Galinsoga
parvifloraT Amaranthus rctroflexusT lrncandra phvsaloidesr Commelina
benghalonsis, plantafo lanceolata, Bidons pjlosa. Trifolium spp.were
predominant. In the second part of vegetative season Guizotia scabraf
Medi.cago fulcataT Phalaris paradoxa and Snowdenia polvstachva created

a great problem in crop production.

Testing of new promising herbicides Tribunal and Metoxuron was carried
out in barley. Optimum rates and time of application of herbicides
recommended for other regions were ascertained. Like in the previous years

the best results x‘ere obtained from Tributrine application at the rate of



0.75 Kg a.i* per ha (pre—emergence) and Fluorodifentapplication at the
rate of 2,5 Kg a.i* per ha (pre—emergence). These herbicides can be

tested in production trial.

Sew data on the influence of different nodes of tillage, fertilizers
and weedings on the level of infestation and yield were obtained. On
maize the ploughing with turning soil, herbicide primagram and high rates
of fertilizers had considerable advantages over shallow cultivation,
two handweedings and low rates of fertilizers, correspondingly. On
wheat variety Enkoy thd ploughing with turning soil, Terbutrine and

fertilizers were the optimum combination.

Besides, joint trials on testing herbicides in wheat and vineyard

with Ambo Agricultural College were conducted.

Ji~sQai~cJ"P.rogramaes ..for 1?2.cU/81) Crop Season

In 1984 the SPL have presented more than 50 programmes concerning
phytophathological aspects, weeds and pests control and agrotechnical
methods in applying to cereals, pulses and horticultural crops. These
research prop°sals were discussed and approved as national programmes
by the IAR Annual Agricultural Preview Meetings. In addition, the SPL
will be a participant of the major programmes on national and pre-

national yield trials.

Six programmes have been presented as completed, i.e. four on

rust and damping—off on tef and 'wo on bacterial diseases of pepper.

This year the certain novel research directions and subjects for
study have been introduced in the SPL projects. In the previous years
the studies on bacterial and viral diseases were focused on horticultural
crops only, namely on potato, tomato and pepper. The development of the
control measures against viral diseases of pepper conducted at the SPL
in the recent years was dealt with chemical treatments against seed—
transmitable infection. However—,, the results of the surveys clearly
indicate that pepper crops in Ethiopia are often affected with a
variety of viruses having different modes of spreading and pathogenicity.
This necessitates the concentration of the research activity on applying

of valid and express methods for virus checking and identification,
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including modification of the serological technique, ELISA-test.

On the other hand, the various bacterial and virus affections
of cereals and pulses represent an actual international problem
in the crops production* Some of the respective causal agents
have been indexed in Ethiopia (Stewart and Dagnatchewls Index), but
more detailed and extensive research was not conducted. Therefore,
the development of the studies on identification, spreading and
pathogenicity of bacteria and viruses infecting cereals and
pulses, involved in the four SPL projects, seems to be rather

important and actual*

The other three new programmes offered this year concerned fungi

diseases and weeds control research of these crops.

The new directions for studies of cereals and pulses also implicate
some renovation of the current SPL programme content# Thus, the
evaluation and screening of wheat varieties to —leaf and—stem rusts at-—,
seedling stage will be controlled. This approach could give an
opportunity for expressing of evaluation of segregating material at
early stages of screening and selection independently to season and thus
be useful for breeders* In this respect, the other particular but
ratner important question, the correlation between greenhouse and field
trials data on evaluation of wheat resistance to rust, will also be

under study*

The other on—going programmes of the SPL will be continued in 1984

with only few minor modifications*
gfL pro~aiarnes, advisory work, seminars and workshops

As it is well known, SPL was established to serve as a center for
agricultural research and training. Through its training programmes, the
laboratory prepares agricultural scientists to replace Soviet experts
upon the cancellation of the agreement signed between the Government
of the USSR and the Government of Ethiopia* The laboratory also trains
research workers, i,e, laboratory, field and technical assistants to

assist agricultural specialists to transfer new technology to farmers.
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Training of the SPL Ethiopian staff continues to be a major component
in laboratory’s activities. Scientific staff training vac continued
this year in accordance with chosen speciality of a staff under supervision

of Senior Research Officer to assimilate modern methods of research.

In the degree—training related programmes, three staff members are
continuing their education in the USSR, three specialists with B,Sc.
left for M,Sc. to Addis Abeba University, This year three staff members
who had completed Ambo agricultural College, were planned to leave
Socialist Ethiopia to continue their postgraduate studies in one of the
agricultural institutes of the USSR in 1$3. But unfortunatley, due to

unforseen cii stances their leave liras postpond to 1984-

Course training programme was organized for a period of 10 days for
all technical staff in October 1983 on "Methods of investigations
in plant protection”, including practical training on the use of

electron microscope.

Research staff of the laboratory has actively participated in professional
meetings, conferences and workshops. Some members of the staff also
participated in giving lecturcs for the students of Alemaya and Ambo
Agricultural Colleges, in advisory work and took part in the work of

Examining Soard as external examiners in Alemajra.

.Jorkshops In the period from December 1982 t 3 December 1983 two workshops in
collaboration with Ethiopian Phytopkthological Committee were organized.

On December 2c, 19&2 Bacteriology Section of the SPL organized three—days
workshop 011 the basis of phytobacteriology with the special stress on
isolation of plant pathogens, preparation of pure culture and pathogenicity
tests. Participants of the workshop were represented by EPC members, students
from Alemaya College and other scientific institutions of Ethiopia, On
September 29, 1973 Phytopathological Department organized three—days
workshop on "Methods of artificial inoculation and evaluation of

resistance of wheat to rust disease”. More than 40 specialists

from different IAR research stations, ILCA*, PGRC/EyAgricultural

Colleges and State Farms took part in this workshop.



5 e laboratory has responded to the request from the Regional
Peasants Association ior agricultural skills and technology training
ior che farmers of jQbat and I-Hdeda Region, For the oeriod fron
a*ebruary 13f 19uJ to November, 1933 three seminars where scientific
staff members presented reports on the achievements of high yields
using resistant, varieties and modern technology of agronomic practices
were oiganized. Based on the above, new trends in distribution of
.ikxio, bei, iiaize and potato varieties resistant to diseases and
pests among farmers have been worked out* At the meeting of
-iHI—juhiopian Peasants Association of the region scientific staff
was awarded with a gift for rendering assistance and strengthening
Farmers Associations. This work was also highly appreciated by
the members oi the Advisory Committee held in Addis Abeba in
December, 19830
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Nags—CQFffIPQSItig;i pf Lear Kuat in Some Regions of Ethiopia

\%

Dr. A. Kuzmichev

SPL™ Ambo

Results of the work carried out for the last ten ;/ft.rs 1974-1983
for identifying leaf rust race composition and its dynamics are
presented. During this period 57 different races wero identified and
from among these the lg‘b race was the most Viide spread. Data indicating
the frequency of occurence of the most wide spread race in the
population are given. The genotypic component of the leaf rust
population is characterized with high virulence# The lowest concentra-
tion of virulent genes in this population vias registered to genes

Lr9 and Lrl9«

iataoflaction

Leaf rust is wide spread in wheat fields under Ethiopian conditions.
It is found in all highland areas. The fact that it is found in
different areas is attributed to the natural climatic condition
favouring it and the susceptibility of culti”~rs and other local
varieties of wheat. Susceptibility of cultivars and local varieties
of wheat largely depends on rust population compositionland this is

why researchers are interested in identifying its race composition.

In the Annual Reports of IAR for 1966-1969, 1969-1970 and
1970-1971, it is indicated that during the period 1963-1970 races
12, 20, 26, 57» 771 119? ~581 134 were reported from the population
of leaf rust in Ethiopia* Ipom among this population race 77 was
registered as the most virulent. This rac—: is wide spread in wheat
fields of Europe (USSR), and Asia (India), According to A.Voronkova
— 1980, in Western Europe, biotypes of race 77 attack varieties such
as Kavkaz and Aurora which actually are highly resistant to other
races. In this article we try to present data obtained in our laboratory
such as composition of leaf rust population and its genotypic characteristic

in the regions of Shewa, Arsi and Bale for the last 10 years.
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Ilaterials and Methods

Genotypic and race composition wheat leaf rust population is
studied in green house conditions in Ambo, The collection of inoculum
(infecting material) was obtained from cultivars and varieties under
cultivation in the production areas of Shewa (Ambo, Bako, Holetta,
Sheno, Debre Zeit, Nazret), Arsi (Kulumsa, Diksis, Arsi Negele),

Bale (Adaba, Dodola).

Complete differential varieties and monogenic lines are used
for identifying race composition. Quick race and genotypic composiiton
identification methods are used on detached leaves (Person, Sarnborski,
Forsyth, Mihaylova, Kvitko), Registration of virulent genes is

carried out Nrith the help of Greens method (Green, 1965)0

iiesu.lts and Discussion

For the last 10 years different number of leaf rust races were
recorded, for example 23 races in 1975? 6 races in 1978* Every
year 3-7/races appear in the population (Table 1), For this period
a total of 57 races were identified. Prom among all races, race 1 was
met during 10 years, Raccs 53 and 58 within seven years; 62 and
123 within six jrears; 2, ¢, 11, 15, 25, 61, 141, 167 within fiveyears;
14 and 38 within four years; 76, 120, 124j 161, 176 within three
years; 3, 5, 36, 70, 74, 92, 133, 139, 15 179, 223 within two years
and the rest 26 races within 1 year, The most frequently occuring race
1 (Table 2, Figure 1) was very low invirulence to differential
varieties and its frequent occurence is attributed to rhe susceptibility
of many of the local wheat varieties such as Triticum aethiopicurn.

Tr, durum and Tr. dieOcum.
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The local variety Tr,aethiopic.um is wide spread in farmers fields.
The presence of different local wheat varieties in field and the different
natural climatic conditions of highland Ethiopia seems to us the reason
for the occurence of different races of leaf rust and for the races to
change yearly, A proof can be found from other countries where only
one type of wheat is grown on large scale. In these places the number
of rust races are very little and they are not changed every year that
much,— It is necessary.to. note that since 1977 races 2, 6, 15 have
appeared in the race population and since 1982 races 3 and 5-were
registered for the first time. These races then Xjere found in the
population in 1983« Races' — ....2# -3 6-and.l15.were more virulent to
sore varieties of Kenyan origin (Enkoy, Romany BOCO and Kenya ITyoka),
Egyptian origin (Giza 155)> but XYere not virulent to varieties of
Mexican origin (Tobari 66) (Table 3),

Table 3, Affection of “some —wheat——varieties .bytfte .most distributed

leaf rust races

Races

Variety—samples

1 2 - 3 6 15 53 58
1, Enkoy R56/S44 — R40/S60 S S R50/S 50
2# Romany B.C, . R71/S29 R R40/S60 S R50/S50 S R50/S50
3, K.nyoka R71/s29 & — S R50/S50 s s
4. Giza 155 R86/S14 — — S S — R50/s50
5 Tobari 66 R R - R R R R

Increase in population and frequency of occurence of the amount of
leaf rust on Enkoy can be attributed to the susceptibility of this
variety which at present occupied large areas under production, Por
example the susceptibility of Enkoy in 1980 with leaf rust was
(0 to TS)t in 1981 (5S"10S),/1~" up to 30S and in 1983 up to 40S,
Characteristics of the leaf rust were supplemented and confirmed

significantly v:ith the help of monogenic lines. As a whole population



of leaf rust was characterized (Table 4) with large number of genotypes
(119 in 1980), high virulence of one genotype (7.7 in 1983) and annual
increase of genotypes from 100 isolates taken (from 31 in 1978 up to

82.6 in 1983)*
Table 4. Indexes of virulence of leaf rust population in 1978,

1980, 1981, 1983 4

) Genotypes Isolates Average
Monogenic Monopustule 44 g

Years li isolat Genotypes per 100 per 1 virulence
Ines 1solates isolates genotype of genotype
1978 13 126 39 3.2 5
1 31
1980 17 167 119 71.2 1.4 6
1981 23 137 69 50.4 2.0 4.3
1983 23 92 76 82.6 1.2 7.7

The data obtained show some tendency in the increase of the amount
of genotypes when the virulence of a genotypes when the virulence of a
genotype increases. From among the population the most wide spread
races had weak virulence genotypes. For example in 1980 the most
frequent non-virulent genotypes of the population were Lrl, 2a, 2b, 2c,
3, 3Kat 9, 10, 11, 14a, 16, 17, 18, 19, 24, B,T/-4.3%. In 1981 and
1983 years Lrl, 2a, 2b, 2c, 2d, 3, 3Ka, 4» 9» 1°, 11, 12, 13, 14, 14&,
14b, 16, 17, 18, 19, 24, B,T/-18.2" and 15*2”~ accordingly.

The most virulent genotypes Lr2a, 9/1, 2b, 2c, 2d, 3, 3Ka, 4 1°,
11, 13, 14, 14a, 14b, 16, 17, 18, —19' 24— B, T were found in the

population ofeleaf rust"in"1983.in a significant amount (1-Yj:)*

It is necessary to note that the presence of highly virulent
genotypes even at a small concentration can bo dangerous for new
varieties introduced for production. Therefore, before introducing
new varieties it is necessary to check their resistance to rust in

different agroolimatic conditions and check their resistance thereafter.
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The greater frequency of occurence of less virulant genotypes
might be due to wide spread of race 1 in the population. This race
is slightly virulent on differential varieties and on monogenic lines.
Though this is the case race 1 is highly various genotypically. In
1983 race 1 was composed of 14 different and mainly less virulent
genotypes from which 7 isolates were from non virulent genotypes
Lrl, 2a, 2b, 2c, 2d, 3, 3Ka, 4? 9? 10, 11, 12, 13, 14, l4a, 1l4b, 16,
17, 18, 19, 24, B, T/—and this was 7«7/j or half of the isolates of
the given genotype in 1983« Race 1 also is composed of 6 genotypes
(8 isolates), which contained one virulent gene. The remaining 7
genotypes had 2-16 genes of virulence. It is necess?-ry to note that
along with the less virulent genotypes of race 1 in 1973, less
virulent genotypes to the slightly infected genes Lr 19, Lr 3Ka and to
the slightly infected genes in 1978, Lrl, and Lr 2a were found. In
race 1 the virulent genes to Lr 2d, Lr 9 and Lr 24 were not found.
Frequency of occurence of genotypes virulent to these three genes
is having a decrease in tendency. Race 1 has an average, of 2, 3
virulent genotypes* This means that one isolate of race 1 leaf rust
had two virulent genes and was to attack varieties where resistance
is controlled with complementary genes. An average of 1, 6 isolates
is obtained from 1 genotype of race 1. In comparison to characteristics
of all population (Table' 4) race 1 had less virulence and more amount

isolates per gene,

*
In comparison with race 1 and with all the population the Bﬂq.and

g

3 races had greater virulence (13, 4 and 16, 5 accordingly) and less

amount of isolates per gene (I and 1 accordingly).

The infection of monogenic lines with the nine most spread races
namely 1, 2, 3, 6, 15, 25, 53, 58,62 showed (Table 5) that the
following genes Lr9 (with race 25)Lrlp (with biotypes of races land 6)
Lr 3Ka (with biotypes of races 1 and 3), Lrl (with biotypes of races
1, 3 and 6) and Lr 2a (with biotypes of races 1, 3, 6 and 58) were

less affected than others*

The most highly affected monogenic lines were Lrl0O, Lr 1l4a, Lr 14b,
and Lr 16.



The dynamics of change in frequency of occurence of virulent
genes of leaf rust for the years is given in Ta/ble 6, As we see it,
the least concentration of virulent genes on the population of leaf
rust was on genes Lr9, Lrl19, Lr24 and L48Kaf (frequency !of their occurence
equaled to 0,0; 9,8; 6,6 and 9,8% in 1983), The highest concentration
of virulent genes was noted on Lrl6, Lrl4a, and Lrl4-b (55»4, 54j3 and

53,3i0 in 1983 accordingly).

In comparison with the years 1978, 1980 and 1981 in 1983 tje
concentration of virulent genes increased on Lr!l, Lr2a, Lrl2, Lrli3,
Lrl4, Lr19j LrT and decreased on Lr2d, Lr3Ka, Lr9 and Lr24* As in the
previous years in 1983 concentration of virulent genes in the population
of leaf rust under Ambo conditions grew as the plants develop. Thus the
virulence of isolates collected as the disease appears at the beginning
of September from wheat plants sown in the rainy season (end of June)
was unsignificant. Virulent genes to Lrl/ and Lrl6 were found.

Isolates collected from the end of October to November had very severe
virulence. They infected almost all uaonogenic lines. This conclusion
proves the dynamics of infection of monogenic lines sown at different

times under field conditions of Ambo (Table 7)-

It is possible to note that under Ambo conditions during the 1982
rainy season infection of monogenic lines to leaf rust was significantly
high than during the rainy season of 1983* Recordings in the middle of
October 1982 showed the presence of virulent genes in the population,
namely Lr2c, Ir2d, Lr3, Lr$, Lr 10, Lrlda, Lrlo, LrB, LrT, Recordings
in the middle of October 1983 gave virulent genes in the population

only to the highly susceptible lines Lr3, Lr.", Lrl/a and Lrl6,

In 1983 increase in the virulence of the population of leaf rust was
recorded till the middle of November, when the virulent genes, Lrl, Lr2a,
Lr2b, Lr2d, Lr3,Lr3Ka, Lr4, Lrl0O, Lrll, Lrl/, Lrl4a, Lridb, Lrl6,
Lrl7, Lrl9» Lr24and LrB were found.

In the lastdays of December 1983 sudden drop in the virulence of
the population of leaf rust was observed. From January to the beginning
of August 1983 weak infection level was noted on wheat from sparsely

observed leaf rust symptoms. The reason for slight infection with
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leaf rust during this period (January — August) can be attributed to the
unfavourable conditions for the development of leaf rust in the dry
period and reduced of cultivated land under wheat during this time

of the year*

Fields of monogenic lines in 1933 in different regions of Ethiopia
with different natural climatic conditions permited to determine high
virulence in the population of leaf rust at Holetta, Heraro, Diksis and

Ambo with altitudes of 2500, 2350, 2650 and 2250 m respectively (Table 8).

Recordings in these places in the middle of September 1983 showed
that the concentration of virulent genes were on Lr2b, Lr2c, Lr2d,
Lr3, I’ LrlO, Lrll, Lrl4a, Lr16, Lr24 and LrB, Monogenic lines
Lri3, Lrl7 and Lr13 were not affected. Monogenic lines Lrl, Lr2a,

Lr3Ka, Lr9, Lrl19 and LrT had very weak infection level (from 0 to 20MR)e

It should be noted that the better favourable conditions for
infection of varieties by leaf rust, the more concentration of virulent

genes were found in the’population.
Conclusions

1. For 10 years from 1974 to 1983, 57 races of leaf rust were identified,
and from amongst these, race 1 was found every year, race 53 and 58
within 7 years, races 62 and 123 within 6 years, races 2, 6, 11, 15,
25, 61, 141, 167, within 5 years, races 1' and 38 within 3 years—,
races 3, 5? 36, 70, 74792, 133, 139» 156, 179» 223 within 2 years
and the remaining 26 races within 1 year* The highest frequency of

occurence is observed for race 1*

2% Races 2, 6 and 15 which appeared in 1977 and race 3 in 1982
had high virulence to varieties of Kenyan origin namely
Enkoy, Romany B,C, and Kenya nyoka sod to a variety of Egyptian
origin Giza 155* However, didn't infect Tobari 66, which actually

is a variety of Mexican origin,

3* The least concentration of virulent genes on the population of
leaf rust was to the genes Lr9, Lrl9, Lr24, Lr3Ka ('1,0, 9>8, 6,5, and 9f8%
in 1983) accordingly and the highest was to the genes Lrl6,
Lrld4a, Lrl4b, (55»"5 54»3, 53,3 $ in 1933) accordingly.
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In respect with monogenic lines the virulence of thejpopulation
of leaf rust increases in the rainy season till the middle of
November and then becomes less till January. From January to the

beginning of August very slight infection levels were observed.
From the above mentioned statements, it is possible to make the
following conclusion — it is necessary to sow on time promptly
with the beginning of the rainy season being the optimum.

For late sowings (September — October), it is necessary to use

highly resistant varieties against leaf rust.

5. The population of leaf rust is characterized with large amount of
genotypes (119 in 1930); high virulence of one of the genes
(7, 7 in 1983); and by annual increase in the number of genotypes from
100 isolates.
The/viruicfice of single genotype of race 1 in 1983 erualed
2, 3*“ race = 13,4, and race 3 = 16,5* This means that in average

St =

one isolate of the 1' race had two genes of viruler‘fge; 13 virulent
genes in 6 race in 16 virulent genes in race 3* They were able to
attack varieties whose resistance is controlled with!complementary
genes.
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Table 1* Race composition of leaf rust population in Ethiopia (Shewa, Arsi,
Races
Years : oL
races 3 Regions (Shewa, Arsi, Bale)
Shewa,
and other places
1974* 15 1,11,12,14,38,51,53,58,62,66,74, 1,12,38,51,58,62,
120,123,167,176 74,123
1975* 23 1,11,14,.25,32,38,53,54,58,61,70, 1,11,38,76,
76,120,123,133,141,156,164,167, 141,223
176,188,211,223
1976* 15 1,11,14,25,38,53,61,70,120,123, 1,14,38,61,
133,141,156,167,76 76,1/1,167
1977* 14 1,2,6,15,25,26,38,61,62,76,141, 1,25,38,61,62
161,167,58 76,141,167
1978** 6 1,15,25,58,62,176 1,15,25,58,62,176
1979** 13 1,2,25,53,61,62,123,124,141,167, 1,2,25,53,61,62,
168,169,179
1980*** 12 1,2,6,21,53,58,61,62,124,141, 1,2,21~ 3,~1,62,
161,223 124,141,161,223
1981 *** 20 1,5,11,12,15,33,58,61,84,92,137,139, 1,6,15,58,61,177
141,149,161,163,175,177,217,220
1982 20 1,2,3,5,6,11,15,36,38,42,53,63,74, 1,2,3,11,15,36,38,
92,111,121,123,124,139,179 53,63,74,92,111,
121,124,139,179
1983 13 1,2,3,5,6,11,14,15,36,53,58,62,123 1,3,6,15
* Determination of races carried out by Dr, Tfodumarov T.M.
1 " " " " Sorokina G.K.

VXY 1 1 H 1 1 Tinlvan 'RT.

Bale) from 1$74 to

Arsi

1,11,14,53,66,
120,123

11,14,32,38,54,
61,70,76,123,
141,156,167

1,14,38,70,123

1,2,6,15,25,26,
58,61,62,141,
161,167

6,58,61

1,6,15,61,149

1,2,3,5,6,36,38,
53,74,92

1,5,3,6,58

1983

Bale

1,53,12.0,123,167,176

1,11,1/1,61,120,123,

167

1,53,120,123,133,
141,167

1,6,58,177

2,3,5,6,15,42,53,92

1,6,14,15,62,2,3
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Table 2, Frequency of distribution of some races from 197'/~to 1983 (%)

- st place 2nd place "rd place 4th place
Tears
No. Freq. No. Freqc No. Freq. No, Freq.
1974 1 29,2 120 19*5 14 13,9 53 12,1;
1975 1 24,2 141 14,8 167 13,0 61 11,4
1976 1 3317 1Al 19,4 167 13,2 61 8,0 ;
1977 1 4412 25 16,4 52 12,1 61 9.1
1978 25 7576 1 16,9 15 a,7 176 1,4 :
.1979 1 79,0 25 1,8 53 1,8 61 1,8 -
1980 1 41,6 62 20,6 61 8,8 58 5,9 :
1981 6 22.4 1 20,0 149 4,7 58,61 3>5:
1982 1 31,7 36 9,3 6 8,8 3,53 8,3..
1983* 1 32,1 6 8,7 3 8,6 36 7,6 :

* Determination of race composition and frequency of distribution

is not finished y*fc
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Lr

Lr
Lr
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Lr
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18
19
24
B
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Table 6. Frequency of distribution of virulence genes in leaf rust
populations in several regions of Ethiopia (Shewa, Arsi,

Bale) in 1978, 1980, 1981, 1983 ($)

Code  Monogenic — jg7gsxx  19goxx  1081** 1983
No. line

Lr 1 0,0 3,2 11,7 20,6
‘2. LR 2a 0,8 6,3 11,7 17,4
3. Lr 2b 14,3 H,3 34,3 30,,%;
A Lr 2c 67,5 26,8 37,8 31,5
- Lr 2d - 51,5 21,9 18,5
6. Lr 3 77,0 48,9 32,4 48,9
7. LR 3ICa - 41,1 14,4 9,8
8. Lr 4 - - 35,1 43,5
9. Lr 9 3,2 15,8 0,9 0,0
10. Lr 10 76,2 50,7 30,6 48,9
11. Lr 11 - 9,7 35,0 35,9
12. Lr 12 — - 3,3* 47,8
13. Lr 13 - - 25,2 43,5
14« Lr 14 - — 26,6 41,3
15. Lr l4a 51,6 38,9 0,2 54,3
16. Lr 4b 75,4 46,9 23,4 53,3
17. Lr 16 76,2 35,8 31,5 55,4
18. Lr 17 29,4 39,8 29,7 25,0
19. Lr 18 68,3 43,8 20,7 38,0
20. Lr 19 0,0 2,2 1,5 9,8
210 Lr 21 - 0 0* —
22. Lr 24 - 29,8 24,3 6,5
23. Lr B - 60,5 22.5 42,4
24. Lr T - - 26,6 45,6

* Virulence was estimated ®or isolates collected at Ambo
** Data collected by Dr. V#Jakutkin

*** Bata collected by Dr, G,Sorokina, T.Madumarov
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Monogenic

Lr
Lr
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Lr
Lr
Lr
Lr
Lr
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Lr
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1

2a
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2c
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10
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13
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14a
14b
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Lr
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0
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TMR TMR
0 10S
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10S 0
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Table 8.

Monogenic
line

Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr
Lr

1

2a
2b
2c
2d

3Ka

10
11
12
13
14
14a
14b
16
17
18
19
24

Lr B
Lr T
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, Affection of monogenic lines in different regions of

Ethiopia by leaf rust in September, 1983

ITazret Bako 22?{6 Kulumsa Ambo Herero Holetta Diksis
1500 16.50 1850 2150 2250 2350 2500 2650
0 0 0 0 0 0 TR TR

0 0 0 0 0 0 TMR 0

0 0 T™S 0 10MR O 60S 20MS
0 0 0 0 TMR  10MS 10MR TR

0 0 0 0 0 80S 10MS 0
™S 0 0 0 10MS 100S 100S 20MR
0 0 0 0 ™R O 0 0
T™S 0 0 0 10S  80S T™S 40MS
0 0 0 0 0 0 TMR 0

0 10 O 0 TMR TS TS 40MS
0 0 0 0 0 10S T™S 10MS
0 0 0 0 TR 0 T™S 0

0 0 0 0 0 o' 0 0

0 0 0 0 0 0 T™MS 0
T™S iors 0 0 ™S TS TVMR 40MS
0 0 0 0 0 0 T™S 0

0 0 0 0 TMS  20MS T™S TVMR
0 0 0 0 0 0

0 0 0 0 0- 0

0 0 0 0 0 20MR
0 0 0 0 0 T™S 0 40MS
T™S 0 0 0 0 T™S TS 20MS
0 10MR O 0 0 0 0 0

Sheno

2850

O O O O O O O O 0O O OO0 LH O o o N oo o o o o
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Rust 3pore Trap Tiursarv (RSTN). 1983

Dr, D.Sclomatin, S.R,0
Ato Masresha Aklilu, R,0
SPL, Ambo

Epidemic out break of rust diseases frequently occures in Ethiopia,
.For e—pidemio development of rust would require the following: cultivation
of susceptible varieties, favourable weather condition for development
of the pathogen, sufficient amount of inoculum. As it was well known
the most important control measure is a cultivation of resistant

varieties.

However, after a period of some years the pathogen adapts itself
to the newly cultivated resistant varieties and overcome its resistance,
as a result of this interaction new biotypes and races appear in the
population. This brings the appearance of new epidemic outbreak.

Due to this rea.son it is very important to study race composition and

identification of virulent forms of the pathogen.

Mtez&IBJWfL roe—thodks

For this purpose in 1933 at different locations special rust spore
trap nursery was organized for monitoring and to defect new change in
the virulence pattern. The nursery was composed of 17 varieties and
lines, the following groups of wheat were included:

— Susceptible — for monitoring widely distributed races.
— Moderately resistant — for monitoring virulent races,
— Resistant — for monitoring new genotypes of virulence.

The following varieties and monogenic lines Binkom, Vernal, Khapli,

Sr6, Sr22, SrTtl, 18l-¢, Sonora64, Lerma Rojo64, Lee, Era, FKN(11-50-17)

were used for monitoring stem and leaf rust spores,

Varieties and —-lines of ~Lrl* Lr9; Lrl9; Kharkovskaya46, Dimitrovka5-12
were used for monitoring leaf and stripe rust spores. The main results

obtained are preBented in tables 1, 2, 3,



— 766 —

Results and .discussions

Stem rust: In 1983 crop season at Ambo and Debre Zeit the heavy development
of stem rust was recorded. At Holetta, Debre Zeit and Bako heavy rust
infection observed on separate cultivars. At Kulumsa, Bekoji, Meraro,
Arsi ITegele, Herero, Robe, Awasa and Sheno heavy development of stem

rust was absent during the main crop season (1983)* Heavy development

of stem rust at Ambo was due to artificial inoculation pressure. In

Shewa, Arsi and Bale Administrative Regions a depression of stem rust was
observed. VJheat varieties Era, -Dimitrovka ~>-12f MCN (11-50—17) were

found resistant in all locations to stem rust.

Leaf rust: The heavy development of leaf rust was observed at Ambo,

Debre Zeit, Arsi Negele, Hereroj moderate level — at Awasa and Debre Zeit?
low development — at Holetta, Bako. The rust spores trap nurseries at
Bekoji, Meraro and Sheno were found free from leaf rust. Monogenic lines
Lr9? Lr 19 and wheat varieties Dimitrovka ~>-12, 5ET (11-50-17) have been

found resistant in all locations where the trials were conducted.

Stripe rust: In 1983 heavy epidemic development of stripe rust was
recorded in Shewa, Arsi, Bale, Gonder Administrative Regions. Heavy
infection of stripe rust was observed at Bekoji, Meraro, Sheno, Holetta.
At Awasa none of the varieties was affected by stripe rust. At Debre Zeit
two monogenic lines of leaf rust were susceptible to stripe rust. Only
one wheat variety Einkorn (T.rncnococcum) was found to be resistant in all

locations.
Conclusion

In 1983 crop season heavy epidemic out break of stripe rust was
recorded in Shewa, Arsi, Gonder and Bale Administrative Regions, In
some regions there was leaf rust epidemic. Out of 17 varieties and lines
tested not a single wheat variety or line was found to be resistant to the
three types of rust diseases, Bekoji, Meraro and Sheno were found to be
"hot spot" areas for selection of stripe rust resistant varieties. At
Debre Zeit there is a favourable condition for selection of resistant
varieties to stem and leaf rust diseases. At Ambo (SPL) there is a
favourable condition for the formation of artificial heavy disease pressure

for the three types of rust diseases.



It would "be advisable to make a few changes in the sets' of RSTN

varieties. For example, variety 181-5 is vejy early mattering variety

and it escapes the diseases* The Mexican varieties Sonora64 and Lerma
R03064 are very close by their genotypes and only one of the varieties

is sufficient.

To comrade Habtu Assefa, Dr. Hiruy Belayneh, Comrade Adugna Haile

and to all of our cooperators which extended their help and assistance

for making our work possible.



Table 1.

Variety or
line

Einkorn
Vernal
Khapli
Sr 6

Sr 22
Sr Tt-1
Lr 1

Lr 9

Lr 19

Lee

Imbo

100MS
50MS
10MS
80S
20MR
20MS
100S
100S
&OMS
100S

Kharkovs—kaya 46 100s

181 - 5
Sonora 64
Lerma Rojo
Era

Dimitrov—ka 12

100s
80MS
100s
TS
0

EKIJ (11 — 50 -ml7) O

Holetta

o O o o o

TS

o

TS
50S

© O o o o ©

Debre
Zeit

80S

80S

10MS
TS

O O O o o

Kulumsa

O O ©O O o o o o o o o

O O O o o

Evaluation of RSTN to stem rust of wheat during 1983

Bekoji

O O O O O O O O O o o o o o o o o

Meraro

© © o 0o o O 0O o O 0O O OO0 o0 o o o

Arsi
Negele

TS

d o

O O O O O O O o o o o

Herero

4 O O O O o o o o
7 3

o o o o o o

Robe

O O O O o O © O O o o o o o o o o

Awasa Bako

©o o o o o 0o © 0o oo oo o o o o o

TS

50MR

Sheno

O O O O O O o o o o o o o o

OO(ID

Debre
Tabor

Boms
50s

MS

50S
80S



Table 2» TSvaluation of RSTItf to leaf rust of wheat during 1983»

Variety or

Ambo Holetta Kulumsa Bekoji Meraro 24p27. Herero Robe Awasa Bako Sheno %5%%

line Zeit @
Enkorn 8018 O 0 0 0 0 0 0 0 0 0 0 —
Vernal 50MR O 60MR O 0 0 0 TS 0 0 0 0 -
Khapli - 60S 50S 60MS 0 0 60S - 0 01 - 0 -
Sr 6 50MS O 90S 0 0 0 60S 40MS 0 60MS 100s O 50
Sr 22 100Ms O 100S O 0 0 50s 80MS 0 80S - 0 50
Sr Tt-1 100s O 80s 0 0 0 50s 20s 0 50s 700s O -
Lr 1 10S 0 80S 0 0 0 30MS 0 0 0 0 0 -
Lr 9 0 0 0 0 0 0 101© 0 0 0 0 —
Lr 19 0 0 0 0 0 0 0 0 0 0 0 -
Lee 20Ms O 40S 0 0 0 10s — 0 0 - 0 —
Kharkovrkaya /.6 50Ms O 20MR O 0 0 0 30s 0 0 - 0 -
181 -5 - - 50S - 0 0 - 40MS 0 TS — 0 0
Sonora 64 - - — - (o 0 - 0 -0 - 0 0
Lerma Rojo - 0 — - 0 0 — - 0 0 - 0 0
Era 0 0 0 0 0 0 0 0 0 0 0 0 -
Dimitrovka J-12 20Ms O 0 0 0 0 0 40MS 0] 0 0 0
WN (11-50-17) 0 0 0 0 0 0 0 0 0 0 0 0 0



Table 3.

Variety or

line

Einkorn

Vernal

Khapli

Sr 6

Sr 22

Sr Tt 1

Lr 1

Lr 9

Lr 19 m

Lee -
Kharlcavskaya At
181 -5

Sonora 64
Lerma Rojo 64
EraI

Dirnitrovka 5-12
HQJ; (11-50—17)

Ambo i Holetta

30S
80S
80S
100s
50s
TS

2011S
80S
20MS

5s
10s

70s .

60s

80s =
80S :

60S
10MS

10MS
10MS
TR
50S

Debre
Zeit

o O O o o

o O o

Kulumsa Bekoji

30MS
40MVB
50MB
70S'
30MS
60MS
70MS
30KS
TR

TR
TR

TR

10MR
30MS
60MS
80MS
100s

80s .

808
100S
100S
80S

60S
50S
20MR
60S
30MR

Evaluation of RSTIT to stripe rust of wheat during 1983*

Meraro ~"Si—
Negele
0
0 TR
L) _
20s TS
60MS +R
80S 60S
50S * 50S
50MS 20S
603 60S
70MS 40S
30MS 10MR
0 —
10s -
ions -
20MS 0
70s 10s
TR TR

Herero Robe

10S

30MS
100S

10CS
100s

20s
100s
10s

TS
TR

10MS
70S
50S
10MS
50S
50S
70S

" 10MR
30MS
30S
50S

TR

Awas?.

OOOOO;OOOOOOOOOOO

Bako Sheno

o o o |

o

80MS
80S

sos

100s
100s
1C0S
100s
100s
100s

iocs
100s
100MS
100s
50s

Debre
Tabor

80MS
50S

50MS
100S
100s
100s
100s

50MS

o

8011s
SOS
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Mz/STB 24.1 (78) ggEQSFIMafi. fi£ Ajqgfi ifiS. Ifejsmarri

Borer (BussQola fusca)

Dr, D.Titov

Ato .Vbclulhafiz Ahmed
Ato Mulugeta Negeri
SPL/Ambo

liaxXxoAVQXiQn

mStalk borer (Busseola fusca) is a major insect, pest problem on
maize in mountainous area of Ethiopia, Finding out maize varieties which
i H
are resistant to stalk borer is the main objective of selection work and

varieties screening.

Materials and Methods

* — Season — 1979-1983
i — Location - Ambo, SPL

_ — Design — RCB three replications. Each replication included 30-40
i

plants per certain variety | S
p
— Plot size : 6,75m 1 fi
fmirX ifl
—Spacing : 0.75 x 0,3 m
— Seed rate : two seeds per each planting hole
— Sowing da/be May—June 1
_— Harvest December—Jannary
i
.— Variety Sent from Alemaya and Bako
— Cultural practice - fertilizers : , P per ha were applied before

planting and before the first cultivation* weeding : Primagriam after

sowing at the rate of 3 kg a.i. per ha.
1 1 s

- Tre%tments — in accordance with rrlethod by Shapiro (1980) the;
i
m design included three variants (under field condition)

1. Artificial infestation with stalk borer*
2. Natural infestation background;
3. Pesticides treatment to avoid the natural background of

infestation (check).
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— Time, intervals, dosage — artificial infestation with larvae of
stalk "borer Busseola fusca (4-5 larvae per plant) was carried out
starting from the stage tassel of emergence by reproduction the

larvae in laboratory conditions.

— Scoring of infection intensity — recording stalk borer infestation
was carried out on each plant individually in two periods in

accordance with Guthrie W., 1960,

Before flowering at the stage of 8-10. leaves by recording the

damage of leaves (0-5 shortened scale);

During harvest by recording the damage of maize cobs, and
also by scoring the number of stalk borers larvae, number of

holes on stalk and length of tunnel (cavities) inside the stalks.

Assessment of infested stalks was carried out by dissecting the stalks,
Resistance of varieties was evaluated considering the relatively integrated
index of resistance (Shapiro, 1971? 19<30), Yield estimation was carried
out on each plant separately. Dispersional analysis was done after getting

the results.
Results and discussion
In 1978-1930 years ninteen varieties from Bako and. Alemaya were tested

with artificial inoculation (5 first instar stalk borer larvae per plant)

under open air cage condition (poultry good):

1978 1979 1980
1. Bako Composite 1. Eto Tuxpeno 1. Alemaya Composite
80 Jima Bako 2. Mezella Amarilla 2. A1.7660
3. KCB 3. ETO Illinois B 3. Al. 7655
4. 10C 4* ETO Blanco 4. eah-75
5. HSR 52 5. ECE-3C (Comp.B) 5. Ca 5 (1)
6. op 512 6. Ba F (ccmp.B)
7. 1-la (comp.B)
8. Ba-D-late (comp.)
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There was no significant difference in damage between varieties.
Number of attacked plants accounted from 32 to 52%. « There were from
2 to 5 holes per one plant. Average length of cavities into stems
was 8-13 cm. All the above mentioned varieties were not resistant to
stalk borer (see SPL Annual Report for 1978, 1979? 1930: Dr.A.Kuzin;
Dr.V.Matsuk, Dr.S.Chekmenev). In 1981 and 19&2 screening of maize
varieties resistant to stalk borer was conducted with artificial

inoculation method also, but under field condition.

Only under natural background of infestation field assessment
of varieties was conducted in 1978 (Table 1). Due to the high amount
of rainfalls (Ambo region) during vegetating period (1983) the level
of population density of stalk borer was very low 3% of damaged plants).
On this reason there were no favourable conditions for artificial
inoculation and sufficient data were not obtained (Table 2). It is
necessary to note that weather condition (especially rainfalls) influenced
greatly on the results of artificial inoculation of plants in the
field. Stalk borer larvae of first instar are ?,lways susceptible to
overwetting. Most of the larvae become dead when they were in the water

drops which indicates the decrease of artificial inoculation effectiveness.

On the results of many years field trials we can make a conclusion
that none of these varieties were sufficiently resistant to stalk borer

(the same in the trial under open air cage condition).

The varieties which were relatively resistant under field condition
in 197° (HSR 52, ETO Illinois, ETO Blanco B)didn!t confirm resistance
in the trial under open air cage condition. The varieties which were
relatively resistant in 1981 trial: TZP3 x Ba. Comp. IV; Ba. comp. IV

and some others were highly damaged during the second trial (1982).

In our opinion in future for the screening of maize varieties
resistant to stalk borer it is necessary to use the breeding material
directively* The use of wellknown varieties and varieties from other countries
also will not be profitable. The stalk borer Busseola fu~ca is widely
distributed in many African countries and appearance of new resistant

variety is usually recorded in corresponding literature.



Table 1*

¢ 5o N e

© ©

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
2+
28.
29.
30.

borer — Busseola fusca (under field coniition)

Varieties

HSR 52

ETO x Blanco B

ETO x Jinois
Amarilla Cristalino
HGAA

Blanco Cristalino
ETO x Tixpeno
Antiqua x Veracruz 181
UcB x V 30

Amarillo de Bajio
UCA x V 301

Blanco Subtropical
A 512

Mezela Amarilla
Local check

ASD x Tixpeno
Amarillo dentatos
Braquitico

Kitale Syn.

Ag 32

Amarillo Subtropical
Mezela Tropical<sBlanco
Jima Bako

Tixpeno

ETO Blanco FR
Tixpeno Caribe
Awasa 5H

Ba composite

Al10 composite

Alamora med. x Ba comp.

fo of damaged

1978

2

2.0
4.3
5.8
7.6
7.8
8.1
8.2
8.6
9.3
9.7
10.4
10.6
10.9
10e9
11.2
11.8
11.9
13.1
13.4
15.0
15.2
15¢c9
16.0
16. 4~
18.4
19.0
9.8
11.7
9.2

plants
1981 1982
3 4
— . —

67.5

18.4

2907 81.7

32.4 73.4

The average
cavities /plant

1981

6.9
8.5
2.6

1982

6

9.6

32.4
9.4

Evaluation of ressitant of maize sample varieties against stalk

length of



- 775 -

Table 1 continued

31.
32.
33.
34.
35.
36.
37.
380
39.
40.
41.
42.
43.
44.
45,
46.
47.

49.
50.
51.
52.
53.
54.
55*
56.
57.
58.

Ba.comp. IV

Local check—Katumani

TZSB

Sidamo x Ba.comp. 1V

TZPB x Ba.comp. IV

TZSR x Ba.comp. 1V

Alaraora short x Ba.comp* IV
Ca 5 (M)—heck 2
Al.7660-check 3

UCA
Ca 5 (M)
EAH-75

TZE x Ba.comp. IV
Borer rest* 137
F from 3233
Alamora short
TZE 4

Sidamo

TZB x Ba.comp. 1V

Borer rest 136 x Ba.comp. IV

Local yellow x Ba.comp. TV
Alamora fall x Ba.comp. IV
Katumani—heck 1

Local yellow—check A

ucB

Ga 6

Al 7655

Al 7660

LSB jfo

2 3 4
14.5 r62.5
22.9 .60.4
15.9 j83.2
21.5 . 62.2
16.9 <76.9
24.7 164.4
23.5 145-2
29.3 85.6
42.2 163.3
26.2 68.1
44.1 wm87.4
33.2 +74.3
41.7
28.9
29.7
27.2
23.8
28.5
27.9
29.3
29.1
42.8
29.9
36.5
35.1
36.9
50.5
43.3

17-7 19-3

5 6
0.9 7.4
506  11.7
2.0 13.9
2.1 10.1
1.7 9.05
3.8 9%2
2.4 3.2
4.5 14.2
39 10.6
7.1 13.7
2.8 135
12.6 21.6
3.7

3.4

2.8

2.4

4.7

5.3

4.3

2.6

1.3

3.7

3.0

1.8

7.5

4.8

4.3

7.6

-6.2 13.8



Besides, it is advisable to conduct preliminary screening on
resistance under natural background infestation in the regions with
high population density of stalk borer (for example Awasa and others).
Unfortunately, in Ambo region (SPL field) natural background infestation

level by stalk borer ranged from 3 to 20% only*

Only after that it will be profitable to include varieties which
showed preliminary resistance into the screening by sv.cii labour consuming

method as artificial inoculation of plants*

/—of
Table 2. Evaluation/resistant sample vai eties of maize against

stalk borer (under field contition), Ambo, 1933

% of The average The total average

Variet ie s damaged number of length of cavities
plants holes/plant on plant

1. Awasa 511 0 0 0

2. Ca. 5(H) 0 0 0

3. Local check (Katumani) 0.87 0.02 0*25

4. UCA 2.45 0.16 0*48

5+ Al.composite 0 0 0

6* EAH-75 3.16 0*14 0.36

7. KCB 1,82 0*23 0.51

80 TZSR 0 0 0

90 KCC 0 0 0

10. Ba*comp, IV 1*65 0.04 0.23

li. Al*y660 2.24 0*02 0.25

12.  ca 5(M)—check 2.72 0*06 0.53
LSD 5% ITS— its* ITS*

* — not significantly different



Conclusion and recommendations

Thus, during the period of 1978—1973 under open air cage condition
and field condition with artificial inoculation of plants and on
natural "background of infestation 77 sample varieties of maize
were evaluated to stalk borer resistance. None of them was

sufficiently resistant to stalk borer Busseola fusca,

In future the trial on screening of maize varieties resistant
to stalk borer will be carried out on new breeding materials

in accordance with agreement achieved with breeders.
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Preliminary notes on natural predatory

enemies of the main maize and sorghum ?.ests

DrO D. Titov
Abdulhafiz Ahned
Mulugeta Negeri, SPL, Ambo

Introduction

In modern integrated system ot plant protection certain attention
is payed to natural enemies (predators and parasitoides) as one of the
biological factors in pest control. In order to use this factor more
rationally, complete information 0ll entomophag2s is needed. Thus, the

first step in entomophages study should be clarification of species
composition(b).

Up to now in Ethiopia more attention is payed to the studying
of parasitic entomofauna of sorghum, maize and other cereals pests,
than to predatory entomophagesO Parasitic entomofauna of stalk borers
is described in the works of Mohyuddin A,, Greuthead (6) and Assefa G.Amlak
(3). In Ambo (SPL-) the ——studying of parasites species composition has
sbeen— started in 1977 (4:1)# This work was conducted in other research
stations of Ethiopia also. However, the data available 0ll species
composition of natural predatory enemies of sorghum and maize pests are
still rather limited. Through the role of predators in controlling
population density of some insect pests is greater than that of parasites
(?)s The objective of this investigation was to widen-reliable information
on species composition of natural predatory enemies of maize and sorghum

pests in Ethiopia.
j%terials and nethods

In 1982/83 investigations were carried out in Ambo region
(iilt, 2250), Maize and sorghum fields (3-5 hect*r~Jfuntreated by insecticides
were observed. Insects were collected directly from maize and sorgkua
plants as well as from soil nearby the plants and from wild uncultivated
plants around this,field. One of the methods used for collection is
by snaking examined plant part.s so that the possible insect pests and

associated predators do fall in to the collection trap. The rectangulai’
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mbutterfly—net (AO x 50 cm) modified by SPL specialists was used for that
purpose. It is made of close nylon textile and has detachable glass
container. At the botoon of this butterfly—net a glase funnel partly
palced into glass container is fastened. Contacting surfaces of glass
container and funnel form acute angle inside the container that makes

impossible for collected insects to leave the container*

For the collection of pests from soil the method of pittraps
was used (2), Collected larvae and nymphes of insects were reared in
laboratory conditions up to imago. Stalk borer larvae, aphids and spider
mites were used as a food. Abundance of "predatory insects on maize
was estimated visually. Maize cobs and leaves from pla,nt3 affected by

aphids were observed monthly on 10-15 plants in 3 replications.

Insects were sent for identification to British Commonwealth
Institute of Entomology, Taxonomic collections of IAR stations and

Alemaya Agricultural College were also used for identification.

The sowing and harvesting of maize and sorghum was carried out
at the beginning of May and at the end of December respectively,. The
last rain in 1983 season was indicated in the first decade of October,
Intensive increment of aphids population (Rhopalosiphum sp,) on maize
coino'—.ded with the end of the rainy season, 40% of plants with 0,6—0#9
degree on infestation (i.e. up to 100-180 insects per plant) were
affected by aphids. The infestation of maize by stall: borer

Bussoola fusca was 5-15%,

jfegVifts afifl .fecugffior.

At present time the 22 following species of predatory insects

were identified:

I Order Coleoptera

Pame Coccinellidae

Adalia intermedia 7. Cheilomenes vicina

, Adalia signifera (R) (Cydonia vittata)

1

2

3, Adalia 6-areata 8. Henosepilacllna reticulata
4

. Adonia variegata (Gre) 9. Kyperaspis ienegalensw
Spp, tredecimsignata 10, Scyrnnus sp.
Cheilomenes lunata F* 1U Thea bisectonotata var.

Cheilomenes literata* tricineata fSic)



Rim. Carat)idae Il Order Neuroptera

Pam* Chrysopidae
1. Calosoma rugosum Dag

2. Chlaenius spp, 1. Chrysopa carnea (Steph)*
3. Carabus sp. 2. Chrysopa sp.
Il Order Hemiptera IV Order Diptera
Fam. Anthocoridae Fam. Syrphydae
1. Orins sp.* 1. Spha,erophoria.
nippolii

Fam. Reduvidae 2. Syrophus adligatus

1. Pirates aurigens (Dist) Ueid*

« 2. Rhinocoris rapax (Stal)

(Rh.Pictura/tes Dist) 3. Syrphus sp.

3. Rhinocoris segmentarius (Germ)
* — abundant species (in comparison with others)

Two species of predatory mites from Order Acariformes were
collected from wild plants (around 310 mites). One of them is
presumably from Fam, Anistidae. In rare instances these mites were

monitored on maize plants too*

Among identified groups of above—mentioned Qntomophages some species
of predators dominated quantitatively in comparison with others. Thus,
in 1982-1983 Sc.ymnus sp, population was found to be the largest among
Para. Co.ccinellidae and accounted for AYfo of total number of collected
insects. From other species of lady-bird three were found to be dominant,
i*e« iTn. Lunata, Ch. Literate, and Ador‘ia variegata and accounted for 2%
from total amount of collected lady-bird insects. Among the collected
bugs Orius so, accounted for Qjfo of total population* Among goldeneyes

Chrysipa Carnea accounted for 8 7 Syrphus adligatus was dominant among

syrphid flies and accounted for 46$.

The results of predators density of population are presented in
Table 1 and figure 2, As we can see, different species of entomophages
Started to invade maize plantations at the end of September and the beginning
of October and reached maximum of density population before harvesting,

i.e. the end of ITovember. Prevalent predators were insects from
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Fam. Coccineilidae and Anthocorictee. At this time more than 5 predatory
insects were found on each maize plant attacked by aphids. Taking into
account that around Ao of plants were affected by aphids, it is' easy

to calculate at the same time on the area of one hectare 80 thousand

of useful predatory entomophages were actively working in favour of

man. Inspite of favourable conditions for multiplication of aphids
after rainy season their spreading was controlled by the activity of
entomophages. Up to the end of maize harvesting population density of

of aphids was not more than 1.0 degree. During observation of wild

Table 1. Abundance of predatory o-rthropods population on maize

affected by aphids, (visual observation, Ambo, 1983)

Average number of predators (image anid'larvae stage)
Date of per 10 plants
observation
Coccineilidae An'thocoridae Syrphidae lieuroptera Total

1. September 1.3+0.6 0.3+0,3 0.3jo.3 0.0+0.0 1.9

2. October 0.0+1.7 las5+0.4 3.5+1.0 1.240.5 14 o2

3. November 33.2+3.7 12.0+1.3 5.0+0.9 4.5+1.0 5n.7

4. December 5-3+0.9 l.o+o.7 0.7j0.3 0.7+0.3 7.7
LSD 5% 1.98 0.71 1.17

plants, grasses, bushes and trees the same tendency in seasonal abundance
of predatory arthropods was indicated. The greatest amoWt of predatory
arthropods from Fam. Anthocoridao. Cocpinellidae and Order A

was indicated on the trees Cor.oton macrostehus' and Acacia spp. Thus,
these plants could be considered as reservation place for these

natural enemies.
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Conclusion

The data collected at Ambo region shows that there is a great
amount of natural predatory entomophages in Ethiopia, both in species

composition and their number.

Taking the above ir.to account, it is advisable to widen research
investigations of predatory entomofauna, including species composition,
their biology, seasonal abundance and their sensitiveness to pesticides.
This will help to use more effectively this natural factor of biological

control in plant protection in Ethiopia,
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Chemical control of Damping—off on tef

Dr, Svmenenko A .;SPL, Ambo

IniroducUQ.n

Fungi genus Drechslera and rust fungi have been reported to be
associated with tef, which cause diseases at various stages of crop
growth. Therefore, studies were undertaken to find out effective
fungicides for the control of the diseases by seed treatment and
foliar sprays. In previous years the trials of fungicides Benla,te,
Aphos and Ceresan were carried out' in SPL by trY Gorshkov. The
best result was achieved in Benlate applioation, then Aphos and
Ceresan. Prom 1981 the trials on new fungicides — Campogran, Brassicol,
Rizolex, Bronopol were carried out. These fungicides have shown high
effect against soil and seed-borne infection. It is necessary to continue
tests and screening of the most effective fungicides. It is important,
in the first place, to replace the high toxicity Ceresan, and, secondly,
it is necessary to apply.the fungicrde "rotation in order to avoid the

fungicides resistance.
Materials and methods

Green—aouse and field trials were conducted in 1981—-1983 growing
seasons. The trials were carried out in randomized complete block design
with four replications and consisted of two treatments — inoculated and
protected. Species of Dreclislera,ori/rinally isolated from naturally
infected tef plants, were used throughout the experiment. All strains were
tested in greenhouse and were found to be pathogenic 0l tef* Methods
for virulent estimation were described by Benken (1) and Hiller (3)
and tnese were modified to be used for tef (2). Seed dressing by caropogran,
Brassicol, Rizolex and Bronopol with the rate of 2.5 p/kg was conducted,
upraying bj, Calixin in field trials was used against leaf diseases, first
—epraying at the beginning of infection, further treatments — in 10 days
intervals. Scoring of diseases development at tillering stage was conducted.
Crop stand (0-9), Damping—off (0-o0), leaf-spot (0-9) were determined.
Disease data were recorded for all the plants in the inoculated and
protected plots, summarized and averaged. The data were analysed

statistically,,



Results and discussion
The preliminary trial in laboratory condition have shown that Ceresan
as compared with Campogran, Erassicol, Rizolex and Bronopol had considerable

phytotoxicity of tef’s seedlings (Table 1).

Table 1. Phytotoxicity of tested fungicides

Treatment Root length* Stem length*
Check 1.5 “ 2.0 1.0 — 1.2
Ceresan 0 0,2 -0,<
Campogran 1.5 2.2 0,8 — 1.0
Brassicol 15 - 2.4 0,7 -0,9
Rizolex 1.4 - 2.0 0.8 — 1.2
Bronopol 1,5 - 2.0 0.7 — 1.1

* — average mean between 200 seedlings,

estimation was done 5"~ day after germination

The results of greenhouse and fiald trials are presented on Table 2,
A comparison of different fungicides showed that all the treatments -
protected seedlings from seed and soil—-borne infections, Minimum germination
was recorded with untreated control (35$% in greenhouse, 20# in field).
Maximum germination was recorded with Campogran (99-85/m) and Rizolex
(96-8/'%), followed by Bronopol (9&—-83y£), Brassicol (95— I/Y)» Ceresan
(85—74%)* AIll tests indicated that fungicides reduced the number of
early* infections, delayed disea.se progress and decreases final diseases
severity, Calixin was found effective against foliar diEeases as foliar
sprays. Pour times treatment by Calixin decreased Drechslera leaf—spot

affection from 25~30$ to 1-2%$, and rust from 755-80S to 5S-TS.
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dlQuo.ntitvtiveratio of groups of predatory insects
collected from maize plants at Ambo, 1983.
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Conclusion and Recommendations

Tested fungicides: Campogran, Brassicol, Rizolex, Bronopol
can be recommended for protection of tef crop against seed and soil-
borne infections as seed dressers, and Cali;cin against foliar diseases
as foliar sprays., We must have to replace the high toxicity Ceresant
and secondly, it is necessary to apply the fungicide rotation in order

to avoid the fungicides resistance®
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Table 2.

Infected soil,
nontreated seeds

Infected soil,
Ceresan seed treated

Infected soil,
Campogran seed treated

Infected soil,
Brassicol seed treated

Infected soil Rizolex
seed treated

Infected soil,
seed treated

Bronopol

LSD (05)
LSD (01)
Variety —

Design -

Green—house_trial

Fungicides effect

Green—house trials

Germination

in damping®—off in tef

Damping—off Germination

$

35 64 20

85 8 74

99 0 85

95 0 81

08 1 84

98 2 83
2,84 1.08 2.93
4.53 1.21 4.75

DZ-01-1377

RCB 4

100 seeds in each replication

estimation was done 10ﬂg‘day after germination

FifiM tyra.l

Sowing date
Estimated

Plot size

August 1,
September 28,

2XxX3

1983

1983
ora2

Field trials

Damping—off

*

45

12

1.06
1.32
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Identification of pathogens causing Damping—off

on tef using serological method

Dr. Evmenenko A., SPL, Ambo

iintaQfosta9.fr

Main pathogens of tef diseases are the species of Drechslera.
Many criteria have been used in identifying plant pathogens, such as
their chemical, physiological, parasite and morphological characteristics.
However, it is very difficult to identify species of genus Drechslera
using morphological differences and host range. Using serological
method we can exactly identify some species* The objective of this
study was to determine the inner antigen structure of strains and to

find out serological relationship between species of genus Drechslera.

Materials and methods

Fungal strains

Sixteen strains of Drechslera from various habitats and location in-
Ethiopia were tested in the greenhouse and were found to be pathogenic
on tef plants. The strains were maintained between study on slants of

tef extract Agar (TEA).

Antesera oroduetion: Four strains (20, 24, 43) were used to immunize
rabbits to produce antisera. The strains were grown in petri plats on
«TEA medium for 15 days at 25c. Conidial masses were suspended in saline
(5.10 per ml of 1.85%$ Had) and the resulting suspension was adjusted
to PH 6,5 with IIf NaOH before autoclaving at 120C for 2C min. The
autoclaved suspension was centrifuged for 20 min at 2000 rpm. Eight
rabbits were immunized (two for each tested strain), one immunization
schedule was used. The dose of antigen was increased *>y 0.5 ml for each
next immunization. Test bleeding was made on alternate—days starting

10 days after the final injection. The blood was refrigerated overnight
and fractionated by centrifugation at rpm for 10 min. The antisera
were collected, recentrifuged for 5 niin to eliminate the blood

cells, and stored at 3C until used.
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Serology technique: Microagglutination (Mil), and Ouchterlony double
diffusion (ODD) methods were used# MA rests were conducted by mixing
equal amounts (one drop to one .drop), of serial dilutions (rating from
1:50 to 1:12800) of each antiserum and fungal suspension. Prepared
slides were incubated for 20-3.0.min at .25C, and the drops were observed
with a binocular microscope for an agglutination reaction* The greatest
dilution at which agglutination occured was considered to be the titer
of the antiserum for the strain involved (Table ?). Gellpatterns

(ODD tests) consisted of a center well and peripheral wells (5mm in
diameter) 5mm from the center well* Antisera were placed in the center
well 2Ad antigens were placed in the peripheral wells. Plated were
kept at 20G and examined daily of 10 days. In ODD studies heated
fractions (were obtained by autoclaving at 120C for 20 min) were used

to react with the antiserum.

Results and discussion

ODD tests demonstrated antigenic variation among the 16 strains
of lour species genus Drechslera (Table 3). All strains gave a different
reaction and could not be reasonably placed in either seroval based on
the ODD tests with homologous and heterologous antiserum. Each of the
tested four species Drechslera reacted not only to its Olm specific
antiserum. ODD tests showed that Drech. mivakei is serologically related
to the following species; Drcch*poaeT Drech, setariar Drech. frumen”aooi.
Antiserum for Drech. ooae and Drecli* setaria also reacted specifilally with

antigens of Drech. miyakeiT Drech. frumentacei.

The results indicate that Prochg Miyakei antigens are probably similar

to the antigens of other Drechslera species* e¢.................

Conclusion

The results of ODD tests indicted that this method could not be used

to serologicallv separate species genus Drechslera.



Table 1«

Strain Species
number Drechslera
20x miyakei

g poae

30 poae

31 miyakei

32 o”taria

33 poae

34 frumentacei
35 miyakei

36 poae

37 frumentacei
381 poae

39 setaria

40 poae

41 setaria

42 poae

43X setaria

Origin of strains of Drechslera

Isolated
from

seedling lodging
leaf—spot
stem rot
leaf—spot
seedling lodging

leaf—spot

stem rot
leaf rot

root rot

seedling lodging

seedling lodging

seedling lodging

leaf spot

leaf spot

root rot

leaf spot

used in tests to

determine serological variation

Location
Ambo, SPL
Ambo, SPL
Ifekemte

state farm Didesa
28 km from 1'Tekemte
to Aradbo

AO km from kekenrte
to Ambo

state farm — Kama
state farm — Wama
107 km from Kekemte
to Ambo

131 km from Neke.mte
to Ambo

156 km from Nekemte
to Ambo

18/ km from Nekenrte

to Ambo

Nazret Research Station
Debre Zeit, Research Station
state farm - Djirma

Holetta Research Station

X — These three tested strains were used to induce antibody formation

in rabbits
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Table 2. Ilicroagglutination titers™ of rabbit antisera prepared

against autoclaved fungal cells

range of delutions

Antigen/
Antisera
50 100 200 400 800 1600 3200 6400 12800

20/20AS | + + + + + + + +

11 + + + + + + + - -
24/24AS I + + + + + + _ _

11 + + + + + + + - -
43/43AS | + + + + + + + —

11 + + + + + + +

X — Titer of last observable agglutination of fungal cells



Table 3* Ouchterlony double diffusion reaction (ODD) of

antigens of strains tested against anti.ser?

Antisera

Species S e

Drechslera Antigen Dr, miyakei Dr. poae Dr. setaria
20 AS 2IAS 43AS

miyakei 20 +
miyakei 31 +
miyakei 35 +
poae ‘24
poae 33 +
poae . 36 +
poae 38 + +
poae /0 + +
poae 42 +
poae 30 +
setaria 32 +
setaria 39 ——
setaria 41 +

setaria 43
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Crop loss assessment study due to Damping-off on tef

Dr« Evmenenko A,Fo, SPL, Ambo

Introduction

The fungi of genus Drechslera are the principal pathogens involved
in common seed decay, preemergence and postemergence Damping—off of tef(l).
Daring a survey trip to some of tef growing regions in Ethiopia it was
observed that Damping—off was found, to be very severe and one of the most
important tef diseases* Up to now there was no exact information about
the degree of tef’s damping—off harmfulnessm Therefore, investigations
were carried out to assess the losses in yield of tef due to varying

levels of disease severity*

Materials and methods

Field trials were conducted in 1981-1983 growing seasons. The trials
were carried out in a randomized complete block design with four
replications and consisted of two treatments - inoculated and protected
plots. In the former, artificial inoculation with special propagated
inoculum was made (2), The protected plots were kept Damping—off — free
by presowing soil treatment and seed dressing applications of Brassicol
and Campogran respectively. Species of PrechsleraT originally isolated
from naturally infected tef plants, were used throughout the experiment.
All strains were tested in greenhouse and were found to be pathogenic on
tef plants. In addition, special experiment in field condition was
conducted. The removal of plants from 10 to 80 percent on disease—free
plots before tillering stage was made. The yield differences betweer
plots of each entry were worked out for calculating the yield loss.
Yield data were recorded for all the plants in the inoculated and
protected plots, summarized and averaged, Crain yields were
computed on per hectare basis at 12»5 percent moisture level. Also
detailed yield component analysis could give on insight into the problem

by indicating the component that greatly affects and therby influences
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yield. The data were analysed statistically. For quantifying the
amount of indection in each plot two parameters were used, i.e. the
percentage of plants infected (PPl) and percentage disease index (PDI).
Infected plants were graded by adopting 0-9 scale. PDI was worked

out by the formula:

PDI = Qf—raiting.of tiuL u lantg infected x 100

number of plants observed x 9

Coefficient of disease index (CODEX) = 1M x Pl
100

The yield differences between protected and inoculated plots of each
entry were worked out for calculating the loss percentage on "potential”
yield. This difference was.Jidded to the yield of the protected plots

and the percentage loss was computed by the formula:

% i"oss - Yield difference < 100

yield protected plot + yield difference

Results and discussion

Application of inoculum in various treatment (from 10g to 200g
per plot) created disease development of different severities. Lowest
CODEX (0.12%) was observed in protected plots. Treated plots registred
from 1.08 to 4.7$% CODEX (Table 1). Highest COD3X (5*5%) was observed in
treated plots by 100g inoculum per plot. On inoculated plots maximum
(4n~.2Q/ha) yield was recorded when maximum (5*5~ CODEX) of plants were
affected in seedling stage whereas a minimum yield (33.4Q/ha) was
found when minimum (1.08% CODEX) of plants were affected. These
corelated wit]: data which were obtained in experiment with removed plants
(Table 2). Inverse relationship between number of plant and tillering
intensity as well as individual plant productivity was observed. These
parameters on plots with 30%. of removed plants were higher than on
check plots, due to these, or plots with high level cf removing plants
there was no significant decrease of yield loss. Removal of 30% didn’t
causc loss. Removal of 40$% leads to loss of 1.1$. In both cases we

can explain this phenomenon by compensation of yield due to increased
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tillering jcapacity and productivity of remaining healthy plants,, The
data shons? that the Damping—eoff reduces the yield only when disease
severity is more than 40/6. During a survey trips to some of tef growing
regions in Ethiopia in previous years as well as this year it was

observed that severity of D'imping—off was no more 20—

Conclusions and recommendations

Eased on the above statements it is suggested that immediate steps
for increase of tef yield should be taken to improve farming practices
and also to evolve cultivars resistant to water lodging on early stage

i 1

i !
and lodging before maturing as the main agents of yield loss.



Table 1.

Treatment by
inoculum
g/plot

Protected
10 g/plot
30 g/plot
70 s/plot
100 g/plot
150 g/plot
200 g/plot

LSD (05)
LSD (01)

81

18
17

24
36

28
32

Yie

82

17
21

26
32
31
34

Id losses at different; levels of applied

PPI

83

13
16
25
34
31
30

av.

16
18
25

34
30

32

81

12
16
10

15

PDI

kv.

2 2

7 17

8 7

11 I n
16 16
10 10
15 15

81

0.12
1.1

1.3
2.8

5.3
2.9
4.5

CODEX

82 83
0.10 0.14
1.06 1.08

1.3 1.6

2.7 2.9

5.6 5.6

2.7 3.1

4.6 5.0

0.9

1*3

inoculum, 1981,

av* 81

0.12 0.274
1.08" 0.271
1.4 0.298
2.8 0.283
5.5 0.291
2.9 0.290
4.7 0.301

1982, 1983
1000 gr/wt

82 83
0.285 0.299
0.273 0.272
0.304 0.293
0.281 0.294
0.299 0.304
0.296 0.290
0.308 0.309

C.v.

0.286
0.272
0.301
0.286
0.298
0.292
0.306

°okoQ
0.012

81

35.1
33.0

40.1
39.1
44*1
36.6
41.0

Yield
82 83
35.8 35.9
33.6 33.6
39.8 44.0
39.3 40.7
44.3 44.2
36.1 36.5
41.9 42.5

av.

35.6
33.4
41.3
39.7
44 .2

36.4
41.8

3.12
4*21



Table 2. Yield losses at different levels of removed plants

Tillering Ind0 plant . « .

PI?JZ:S intensity productivity 1000 grain wt vield» Q/ha loss
plots. % g1 g g3 a 8 8 g % 8l 8 83 av 81 82 83 av  al
100 3 3 3 3 .18 .16 .26 2 271 281 282 278 44.0 44.6 44.9 44.5

90 3 4 5 4 .24 .22 14 2 280 285 284 283 44.3 44.1 4306 44.0 1.1
80 4 4 4 4 31 .28 31 .3 276 279 282 279 42,1 42,9 43.4 428 3.8
70 3 4 5 4 35 o039 .46 201 296 295 294 4404 44.3 448 4.5 0.0
60 6 5. 4 5 .51 46 53 o5 295 293 294 294 44.1 43.3 43.6 44.0 1.1
50 6 6 ; 6 6 [ 23] .61 .63 .6 290 298 300 296 $24] 39.6 40.1 39.6 9.9
40 7 6 : 5 6 064 59 .57 06 290 295 221 292 30.8 30,4 309 30.7 23.6
30 6 5 7 6 £8 o71 71 7 280 287 288 285 26.4 26.1 26.1 26.2 29.1
20 7 7 7 7 .79 .83 .78 *§ 280 284 279 281 27.6 27.9 2709 27.8 27.2
LSD (0S) 0.01 3.16 1.1

LSD (01) 0.018 4.28 1.9
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Study on the development of Damping—off in

connection with the tef cultivation methods

Dr* Evmenenko A, SPL, Ambo

Introduction

In previous years the number of Damping—off of ~development ecological
factors were determined in different regions* Phytopathological analysis
displayed severe infection of tef seeds and heading by Helminthosoorium sc,T
Fuso—rium stx» Alternciria sd«, O.laciosporium so* The lungi of genus
Pr.SQh~lsya are highly virulent in attacking tef. Based on the analysis
of the literature sources available in the laboratory (1), the virulent
strains, isolated from damaged plants x“ere identified as species genus
J)ys?hgie:pa (Dreoh, miyakei, Preen, r>oaeT Dreoh.setariaf Drech* frumentacei’).
Daring these years were investigated symptoms, microflora of tef
panicles, seeds, and headings. The optimum system of crop cultivation
is the most effective method for plant protection against main diseases.
Therefore, it is necessary to carry out the investigation to the indication

of diseases character, depending on the tef’s technology.
Materials and methods

Fie la trials were conducted in 1982—1983 growing seasons* During
observation at Debre—Zeit Research Station and Ambc SPL crop stand (0-9),
Damping—eff (0—9), leaf—spot diseases (0—9) development were recorded.
Investigation v/ere conducted on the fields, where works on the improvement
of various agrotechnical tef’s cultivation methods, according to the
research programme of iAit, At the same time the Camples for phytopathological

analysis were collected*

Eesuits and discussion

The study of Damping—off development in connection with the tef
cultivation methods was continued. All data arepresented intables 1, 2,
In this year as well as in previous year tef wasmore damaged by Dampingvoff

on plots with early sowing date, Tef plants wasmore damaged by Damping—off
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on plots with high level of seed rate. In additior, the study of

rust development in connection with tef cultivation methods was

carried out. In this year as well as in previous year tef vms less
affected by rust on plots with early sowing date. At the same time there

were no differences between rust development and seed rater*

Conclusion and T*—Coiamendat j a

Based on ohe information about crop loss assessment it was determieed

that correlation between Damping>—off severity and yield .. was not—
observed. Based on the above information it is suggested ishat immediate —
steps for increase of tef yield should be taken to improve farming
practices and also to evolve cultivars resistant to water lodging

at early sta** and lodging before maturing as. .the main agents of yield

loss on iref.5



Table 1* Correlation between sowing date and tef’s diseases development

. .Crop . Helm, Sept.

iowm stand Damping =off leaf—spot leaf—spot Rust
ate (0-9) *
- (0-9) (0-9) (0-9)
Debre-Zeit
July 2 9 2 2 1 TS
July 12 9 2 3 0 5S
July 22 8 3 2 1 25S
August 2 8 0 1 0 10S
August 12 q 0 0 0 30s
'-/ - Ambo

June 10 7 2 3 2 TS
June 20 8 1 3 1 5S
June 30 6 2 3 2 10s
July 10 7 2 2 1 205
July 20 8 1 1 1 255
July 30 8 1 1 0 30s
August 20 8 1 1 0 40s



Table 2, Correlation between seed rate and tef's....

diseases development

fZis cs::r(')alcr)ld Damping—off 1 egﬁjzﬁot Iei?—p;p')ot Rust
Kg/ha (09) (09) (09) (63) o

2 8 1 2 o 10S
o5 8 1 2 1 15s
30 8 1 1 0 10s
35 8 2 2 0 20s
40 9 3 3 0 10s
45 9 2 1 10s
50 9 0 15s
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Beferencejs

e Awgichew Kidane and Mathur S.B6 1978° Seed transmission of
Drechslera rnivakei on Eragrostis tef froo Ethiopia,

Plant diseases reporter, 197&J 62:70-71%
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Distribution of physiological races of wheat stripe

rust in Ethiopia during 197-1973

Dr, D, Solomatin
Ato Masresha Akliku»
— — —SPL, Ambo

..Mjroducti.o”

Stripe rust (Euccinia striiformis.West f.sp.tritici Eriks et.Henn)
appears every year and causes heavy epidemic..on wheat cultivated in
Ethiopia, Stripe rust is distributed on highland regions at an altitude
of 2300m in Administrative Regions of Arsi, Bale, Shewa, Gojam. Heavy
development of stripe rust was observed at State Farms and local wheat
varieties cultivated by farmers. It was well known that cultivation of
resistant varieties is one of the most important method of controlling
rust diseases. Breeding of new resistant varieties needs certain
amount of effort from both breeders and plant pathologists. For this
goal it is necessary to know the race composition of the pathogen in
the population and watch closely the appearance of new virulent race
of rust diseases. However the races composition analysis of stripe
rust in Ethiopia was not conducted until 1974* It was only known
that in 1968 E, Fuchs identified race 6BO from rust supplies
samples collected from Holetta Research Station, Regular race
composition analysis of stripe rust was started in 1974 &t Scientific
Phytopathological Laboratory (SPL), Ambo, In this article we present

the results of stripe rust races analysis during 1974-197"3#

ifete.ri.als. .and methods

Stripe rust samples collected from State Farms fields, Research
Stations, farmers fields, Rust Spors ?rap S”rsery and sent by cooperators
were established for race analysis in greenhouse. The greenhouse
conditions were strictly regulated. The day temperature — 23°C, the
night temperature — 13°C and an illumination of 16 hours, these
parameters were strictly established in greenhouse for the trial. After

inoculation the plants were kept in a saturated humid chamber for 18-20 hrs.
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Scoring* of the types of reactions were carried out on 17-18 days after
inoculation "by internationally accepted scale. International standard
identification of stripe rust races. Por determination of genotype

virulence supplemental monogenic varieties were used# Race designation

was done accordingly, Johnson R. et, al8, 1972,

Results and discussion

Epidemics of stripe rust were observed in 1976, 1977, 1980, 19&1,
1982, 1933 crop seasons in the Administrative Regions of Arsi, Bale
in some areas in Administrative Regions at Shewa and Gonder. In 1980
Mamba variety was highly attacked by stripe rust at Diksis State Farm.
In 1981 symptom of stripe rust was observed on Enkoy variety. Particularly
heavy epidemics out break of stripe rust was observed in 1981-83 at
State Farm# In 1981 symptom of stripe rust was observed on Enkoy variety.
Particularly heavy epidemics out break of stripe rust was observed in

198183 at State Farms in the Administrative Regions of Arsi and Bale.

During 1974—-1983 in Ethiopia 72 races of stripe rust were

identified:

OEO, OE1, OE2, OE4, OE16, 1EO, 2EO0, 222, 2E4, 2E16, 2E45, 2E128,
3E0, 3E8, 4E0, 4E16, 4E18, 5€E2, 6EO0, OE1l, 6E4, OEG, 6E18, 7E1l, 8EO, 8ES8,
16E160, 170, 32EO, 32E2, 32E61, 33E29, 34EO, 34E16, 34E33, 35E37,
36E16, 38E18, 40E/;, 40E9, 40E6I, 41S49? 41E57, 41E120, 41E165, 42E15,
42E61, 43E59, 47E163, 48EO0, 64EO0, 64E189, 65E63, 68E16, 70EO, 7OE80, 86EZ,
89E96, 91E251, 96E41, 99E253, 105E253, 109E253, 111E255, H3E253, 114255,
121E249, 121E251, 121E253, 121E255» 126E121, 127E255—

The most widely distributed races were OEO, 2EO, 470 and 6EO.
In 1974 crop season races IEO, 2EO0 were identified.

In 1974-76 rust samples collected from Ambo, Holetta, Shenc, Sodo
as the result of analysis races 2EO, 6EO were identified. Race 6EO

was found to be prevalent,,

In 1977 rust samples were collected from Sheno and additionally

race 6E6 was identified. In 1978-79 races analysis was not carried out.
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Starting from 1980 the racc analysis have boon widened. From
1980 to 1983 more than 200 isolates were established in greenhouse.
In 1980 crop season 41 races of stripe rust wore identified. Majority
of the races identified were from Holetta and Diksis State Farm,
The same year a highly virulent races and biotypes which attack the

established variety Mamba was identified.

Race OEO which does not attack the differential set's was identified.
However two biotypes of race OEO which are virulent on Ehkoy were
identified. After 1980 race 0BO was constantly identified from samples
collected every year. In relation to this information cae has to be
careful/ the mistake in methods of identification of races might bring

for a constantly identification of race OEO,

In 1982 crop season 15 race were identified. In 1983 as the result
of races analysis 18 races were identified. Races OEO, 2EO,. 4EO, 6EO

were prevalent.

The average virulence ability of the population wis not very high,
0,92-3,2, It means that averagly one isolate of the pathogen possesses
three virulent genes,, The genotype of virulence is represented by the

formula,:
Yr 3,4,5,9,10/1,2,6,7,8,80 92

However these reces are highly virulent to local and established varieties
cultivated by farmers. It can be noted that stripe rust races under
tropical conditions of Ethiopia were not virulent in comparison with

Europian conditions.
Saflgiimgn

In Ethiopia in recent years constant epidemics of stripe rust was
observed in major wheat growing regions. Majority of the cultivated

varieties are moderately susceptible or susceptible to stripe rust.

During 1971-1983 in Ethiopia 72 races were identified. Races 2EO,
OEO, 4EO, 6EO0 were prevalent. The average virulence ability of the

population was not very high.

In 198081 crop season biotypes of race OBO and 121E255 which overcome
the resistance established varieties Mamba, Snkoy, Romany B.CO were

identified in Arsi Administrative Region.
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Table 1. Distribution/physiological race;? of wheat stripe rust in Ethiopia, during 1974—1963

Location 1980 1981 1982
197*1 1977 1983
Ambo, SPL 2E0, 6E0 2EO, 6E0 OEO OEO.0E2.0E16. 2EO,3EO,/FO,
2E0,2E2,2E4, 5E2,6E0,6E4
2EI16F/IEOT 32E0,40E4,
6E0,70EO, 32E2,/,Elo
86E2
Holetta Research 6EQ 2E0, 2EO,6E0 2E45,32E61,40E61,42E15,42E61, OE0.0E16, OEO, 4E0,4E16, 1E0,2EO0,6EO0,
Station 6E0 41349,43E59, 65E63,64E189, 2EO0,4EO0, 64E0, T0EO 68E16,70E16,
96E41,99E253, 113E253, 36E16 70E80
113E253,121E249, 1215253,
121E255
Shono 1E0, 2EO 2E0,6E0, 8E8 OEO 6E0 ?7E1
2E0  6EO0 6E6
Kulumsa Ex, 07,0,054,16E160,34E33,35E37,  OEO OEO,2EQ, 2E16,38E18
Station 41E165,48E0,89E96 . . .. - 64E0.
Diksis 0E1,0E16,32E0,33E29,34EO0, OEO OEO,QE2,2EX), 2EO,7E1
State 40E9,41E57*41E120,47E163, OE16,2E0,4E0, 2E2,6E1,
Farm 91E251j105E253)109E253, 4EI18,6EO0, 2E128
111E255, 114E255,121E251, 36E16

121E255»126E121, 127E255
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Distribution of physiological races of wheat

stem rust in Ethiopia during 1982-1983

Dr, D. Solomatin, S*R,0
Ato Temam Hussein, R0"——SPLj Ambo—* “

Introduction

Wheat is one of the main cereal crops in Ethiopia, The total
wheat hectarage in.Ethiopia is estimated to be 0,55 million. Though,
published information is scanty, about sofo of the wheat area is occupied

by tetraploid wheats (wheat research programme, 19S2),

At present wheat yields are very low in Ethiopia: from 7 to 8
quintals per ha as compared with about 15Q/ha for the world average*
Diseases are the major contributing factors to the low yield, in
addition to low yielding xMarieties, poor cultural practices and lack of

fertilizers (Dagnachew, 1967),

Among the important diseases that limit the production of wheat
in Ethiopia is stem (or black) rust, This disease generally causes
heavy damage at altitudes below 2300rn (Dagnachew, 1967] SPL Progress Reports,
1975; 1978), Currently it can effectively be controlled by growing resistant
varieties. However, the development of improved high yielding, rest
resistant varieties requires knowledges of the race composition and
distribution in a particular zone and the country as a whole, (Singh
et a1, 1978), In general, phisiological races are* investigated for the
following reasons: to study evolutionary trends in the parasites,,
to search for sources of resistance (parent selection) which will facilitate
breeding resistant varieties and to search for resistant genes or combina—
tions of genes for which the corresponding gene(s) for virulence do not

exist (Roelfs et al,, 1983 ; Plant Sciences Annual Research Report, 1973),

In Ethiopia physiological races of wheat stem rust have been
investigated in the Scientific Phytopathological Laboratory(SPL) at Ambo,
Ethiopia, since 1974* Since then race survey results have been published

annually in SPL Progress Report,
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This paper presents partial results of race survey of wheat stem
rust in the main wheat growing regions (Shews, Arsi and Ba,le) of

Ethiopia during 1982-1983 crop season.

Materials and jne.thods

Rust samples were collected from farmer’s fields, state farms,
nurseries including Rust Spore Trap h'ursery (RSTF), research and
experimental stations in Shewa, Arsi and Balt Administrative Regions,
A few samples were also sent "by cooperators from different agro—
climatic zones in the above mentioned regions. The collection
consisted of varying number of stems or leaves bearing uredia from

an individual plant, cultivar or mixtures of cultivars.

Greenhouse cultures were established from the uredial collections.
Susceptible wheat varieties Little Club, Michigan Amber, Stephaya 135
and Capelle Desprez ve—te used for the maintenance of the mjredospres
and preparation of monosporic lines (or isolates). Seven—day-old seedlings
of these varieties were inoculated with the uredial samples and incubated
in a devw/ chamber at about 15-20°c and 100$ relative humidity for 16-18
hours. The dev; period was approximately 1/ hours. After incubation the
plants were placed on greenhouse benches under controlled environment.
After .12 to 14 days up to 5 leaves bearing or pruned to bear a single
uredium were saved from each sample and isolated using an ordinary lamp
glass. Uredospores were collected separately from the uredia every two
days until each uredium provided enough spores to inoculate differential
host series* If enough spores were not obtained isolates were multiplied
on susceptible varieties. Each isolate was analysed on sets of standard
international differentials (Stakman et. al#f 1962) and the cultivar
lee to identify races. Races were described by the key of Roelfs(1977).
In addition, wheat lines with the single gene for Sr6, SrTb, Sr8, Sr9b,
Sr9d, Sr9e, SrlO, Srll, Sri13, Srl5, Srl6, Srl7, Sr21, SrTtl were
evaluated for their response to each rust isolate. The "universally"
resistant series—lines with the host genes Sr22, Sr23, Sr2/., Sr25, Sr26, Sr27,
Sr29, Sr30, SrTt2 and SrGt were also inoculated with each isolate (Roelfs
et. al., 1983). For designating the virulence pattern of a culture
(isolate) on the selected Sr. genes, Green’s Jormula method" was used

(Careen, 1965)*
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Results and discussion

A total of 70 isolates obtained from wheat stem rust collection
have been analysed during 1982—-1983 crop season up to now, Several
of the remaining isolates will be analysed in the nearest future.

The results of the present analysis are presented in Table T.

......... As a result'of the analysis of the' 'J0O isolates the following

15 races were identified: 9, 11, 15, 21, 34, 40, 53, 83, 86, 89, 117,

122, 131, 143 and 179« Races 131 and 143 are new records for Ethiopia.

In the population races 15, 53, 86, 89 and 117 were most prevalent.

In the previous years 15, 40, 53 and 117 were prevalent in the population.
This indicates no sudden shift in the race composition. From the

widely cultivated local wheat species Triticur.i aethiopicun race 117

only was identified, indicating adaptation of this race to the local

varieties or cultivars.

Prom the samples collected at Ambo 10 races were identified with
the races 1+t 86 and 143 being the most prevalent. In addition it was
supposed that there could be race I5E in the population because the

cultivar Lee was attacked by a few isolates of race 15.

The analysis of the genotypical structure of this pathogen on
monogenic 1?7 nes and "universally"” resistant series revealed high
concentration of virulence genes P , P6, P~, P px, P~ and
PTt-2°

Resistant— genes -Sr7, Sr8, Sr9b, Srll, Sr22, Sr26, Sr29, Sr30 and

SrGt confer resistance to most isolates but no single gene confers

resistance to all the isolates.................... — e =



Table 1*

Location

Ambo, SPL

Debre Zeit

Holetta

Bako

ICulumsa

Herero

Arsi Negele

Sheno

Addis Alem

Races presence
in the total

population

Distribution and frequency of physiological

races of

mrheat stem rust in Ethiopia during 1982-83

Races

15, 86, 143, 34, 11, 9,

21, 40, 83, 122

53, 117, 86, 89, 9, 15
89, 83

117, 86, 122

86, 131, 179

86, 89

15» 179

89

86

9, 11, 15, 21, 34, 40
53, 83, 86, 89, 117
122, 179

131, 143,

7.1,
1.4,

17.1:,

4.3,

8.6,

1.4,

4.3,

1.4,

1.4

2.9

2.9,
17.1.

1.4,

ic of frequency

7.1, 7.1, 2.9, 2.9, 1.4,
1.4, 1*4, 1.4

5.7, 2.9, 2.9, 1.4, 1.4
1.4 I

1.4, 1.4 |

1.4, 1.4 5

1.4

4.3

2.9, 10.0, 1.4, 2.9%, 1.4,
1.4, 20.0, 10.0, 15.7,
1.4, 7.1, 4.3
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Conclusions

Race analysis of collections of wheat stem rust (Fuccinia
4 fo Sp. tritici Eriks and Hera?. ) were made during
1982—-1983 crop season. During the period 15 races of stem rust
9, H r 15, 21, 34, 53, 83, 86, 89, 117, 122, 131, 143 and 179
were identified up to now and the study is in the progress to

search for more races. Races 131 and 143 are new records for Ethiopia,
Races 15, 40, 5,39 86, 89 and 117 were more prevalent. The rest of

the races were of frecruent occurence«
Resistant genes Sr7, Sr3, Sr9b, Srll, Srl3, Sr2l, Sr22, Sr26,
Sr30 and SrGt °hofer resistance to most of isolates but no single
gene confers resistance to all of the isolates* Analysis of the
genetic structure of the pathogen population indicated the presence of

high concentration of virulent genes P_, P, P . P _.p p
5 6* 101 171 25, Tt-1

and PTt-2.
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Influence of altitude on rust diseases of

wheat in different agroclimatic zones

Dr. Kuzmichev

Dr. B. Anisimoff

Ato Masresha Aklilu

Ato Temam Hussein SPL, Ambo

IntaQ®o—-Uon

In this article we present data connected with wheat varieties
resistance to major small grains diseases with increasing agroclimatic
stress fcr developing”poadly adapted materials as well as enhanced
stability of yield when grown under stress situations in three Administrative
Regions of Ethiopia (Shewa, Arsi, Bale) for the period of four years

(1980-1983).

The main objective of the trial was to evaluate resistant
varieties of wheat to rust diseases with increasing agroclimatic stress

in major wheat growing regions of Ethiopia.

It was estimated that conditions for development of different types

of rust di'sease's 'were 'more favourable in zones with the following

altitudes:

Stem rust — 1600m (Bako) — 2500m (Holetta);

Leaf rust — 1050m (Debre Zeit) — 2600m (Diksis)

Stripe rust — 2150m (Kulumsa) - 2850m (Sheno) above sea level.

The highest affection of wheat by stem rust was registered in 1980.
In 1981 and 19&2 it was relatively lower than in 1980. The lowest

incidence occured in 1983.

The highest affection of wheat by leaf rust was registered in

1982. In 1980, 1981 and 1983 it was relatively lower than in 1982.

The highest affection of wheat by stripe rust was registered in
1981. In 1982 and 1983 it was relatively loiter than in 19810 The

lowest incidence occured in 1980.



Based on the results of trials for three consecutive years,
respectively, in different regions of Ethiopia the following

varieties were found resistant to three types of rust diseases:

1, Veery "S" CM33027-F15M-500Y-0OM (Veery 1);
2. Au-Tob x Grota CM30833—N-2Y-2M-2Y—fM;

3# CCX Cal - Sr;

4*  Cno-Cliriskon/Har 59-°~ Se454-4115-—2S—S 05;
5. K. Paa.

Materials, and Methods

During 1980-1983 crop seasons 32 wheat varieties were included into
the Ethiopian wheat rust trap nursery(EWRTN) armd evaluated in typical
wheat growing regions with different altitudes (high, medium, low),

temperature and humidity.

Classification of characteristics of altitude and average

temperature according to Gemachew D., 1977 (1) was given below:

Average temperature

(traditional)

Qolla 800—1500m * 20-28 C
Weina Dega 1500—-2300m 18—-22°C
Dega 2300-3000m * 14.5-18°C

The trial was conducted in the following locations:

Shewa :  Ambo (2250m), Nazret— (1500m)
Bako (1600m), Debre Zeit (1850m)
Holetta (2500m), Sheno (2850m)

Arsi :  Kulumsa (2150m), Diksis (2600m)

Ba—le Herero (2350u).
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Evaluation of trap nursery and formation of EWRTN in 1980 was
conducted by Dr. Tesfaye Tesema, DrO A. Dmitriev, Terefe Deisa; in
1981 — by Dr. Kingma, Dr. V. Jakutkin, Temam Hussein; in 1982 - by

Dr. A. Kuzmichev, Dr. D. Solomatin, Temam Hussein, Masresha Aklilu;

in 1983 — by Dre A. Kuzmichev (2, 5 6, 7).

In all locations the nursery vas sown at a recommended sowing
date for every region by agronomists. All varieties were sown in
one day. Each variety was sown in one row of 1-2, 50 length with
inter row spacing of 20-40 cm. Seed rate was 125 Kg/ha. During
vegetative period 1—2 scorings of rust incidence were conducted by

lodging scaled). For the estimation of average coefficient of infection

the scales R-0.2; MR©O./Jj MS0H8.8 and S—1.0 were used.

The coefficient of infection of rust diseases 'n calculated from
the multiplication of a resistance rating by the severity expressed as

a percentage of the plant tissue covered by the disease.

Mean average coefficient of infection (A.C.l1.) can be calculated
for the observation in a given geographical or epidemological zones.
The average ojefficient of infection was calculated on the results of
evaluation of 32 bread and durum wheat varieties. Among them 7
varieties of Ethiopia and 7 varieties of Kenian origin, 1 variety of
Mexican cross with Giza 139 of Egyptian origin; 5 varieties of Mexican
cross with Russian varieties Aurora and Kaukaz and 6 vo,rieties of
ilexican cross with local varieties of durum wheat. Among all varieties

tested the following groups of wheat varieties were included also:

— Established varieties (Enkoy, Romany BOC ., K6290 Bulk)
Newly released varieties (K6295-4A, ET-13A2, Dereselign)

Advanced pipelines (Veery 1, Veery 15, KKBB Nz x Kal-bb),
Bobwhite 7, Peregrine 1, Giza 139 x GB i860.
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Results ..and discussion

Characteristics of maximum affection by three types of rust of 32

varieties tested in all locations are presented in Table 1*

The data of bread and durum wheat affection by stem rust showed
that the highest infection was in 1980, when 72$%$ of varieties were
infected; the average coefficient of infection reached '28.4* In
1981-1983 decrease of infection by stem rust and low coefficient of

infection was registered.

The highest affection of wheat by leaf rust was observed, in 1982.
Percentage of infection reached 59.4 and the average coeffieient of
infection reached 14* In 1980, 1981 and 1983 it was relatively lower
than in 1982,

The stripe rust average coefficient of infection recorded 71*9
(1981), 31.4 (1932), 2c¢,3 (1983), 1,9 (1980), percentage of infection
ranged from 21,9 (1980) to 87,5 (1982).

If one compares the results of our trial difference can also be
noted depending on where these varieties are grown. The amount of

infection will vary in different locations (tables 2, 3» 4, 5)«

Stem rust development during the period 1980-1983, the highest
percentage of infected varieties and the highest average coefficient

of infection were recorded at the following locations:

1980 — Ambo,Holetta

1981 — Debrezeit, Ambo
1982
1983

DebreZeit, Herero

Bako, Ambo, Debre Zeit

Bread and durum wheat varieties were infected by stem rust at
the altitudes from 1500 m (iTazret) to 2600m (Diksis). The highest
stem rust infection was indicated in Weina Dega agro—limatic zone

at the altitudes from 1600m (Bako) to 2500m (Holetta),



0

Leaf rust development during the period 1980-1983, the highest percentage
of infected varieties and the highest average coefficient of infection

were recorded at the following locations:

1981 — Herero, Debre —Zeit, Diksis
1982 — Kulumsa, Debre—Zeit, Dilcsis
1983 — Herero, Holetta, Dilcsis

Wheat varieties were affected leaf rust at the altitudes from 1500»
(ifazret) to 2850m (Sheno). The highest amount of infected varieties and
the highest average coefficient of infection were indicated in Weina Dega
and Dega agro—limatic zones at the altitude from IQ*Om (Debre Zeit) to

2600m (Diksis).

Stripe rust development during the period 1981 to 1983 the highest
percentage of infected varieties and the hgihest average coefficient

of infection were recorded at the following locations:

1981 — Diksis, Kulumsa, Herero
1982 — Herero, Diksis, Kulumsa

1983 — Ambo, Sheno, Herero

Wheat varieties were affected by stripe rust at the altitudes
from 1"00m (Bako) to 2850m (Sheno)* The highest amount of infected
varieties and the highest average coefficient of infection were indicated
in Weina Dega agro—climatic zones at the altitude from 2150 (Kulumda)

to 2850m (Sheno).

The above mentioned variations in development of three types of
rust diseases in different agro—climatic zones can be explained by
the presence of favourable conditions (temperature, relative humidity
and illumination)* For example, optimum conditions for development of

stem, leaf and stripe rust according to PBresipkin V, is ac follows:



Temperature C

Optimum Maximum Minimum Illumination (in luxes)
Stem rust 13-28 30 1 5-7 thousand
Leaf rust 15-25 31 2.5 5-7 thousand
Stripe rust 11-13 25 1 30—40 thousand

100~ humidity and water drops presence are considered to be
optimum conditions for the germination of uredospores and osidiospores
as well as for ruist infestation. Taking into account results abtained,
high infection by the three types of rust (stem, leaf, stripe) can be
expected in the agroclimatic zones with altitudes from 2150m to 2500m.
In view of the above results it is recommended to distribute varieties
with different resistance to three types of rust in relevant agro-
climatic zones of Ethiopia. Thus, at the altitude of 2150m it is
recommended to cultivate in the first place commercial varieties

resistant to stem rust.

For the cultivation of production varieties in. agrn—climatic
zones at the altitudes from 2150m to 2500m varieties resistant to
three types of rust should be used, while the sites situated at the
altitudes of 2500m and above it is recommended to use varieties resistant
to stripe rust. It should be noted that the above division into
agro—limatic zones should be considered as flexible, because conditions

for high affection of wheat by rusts can differ even within one season*

As a result of evaluation conducted during three years (1981-1983)

the following varieties were not affected by ti ree types of rust:

Veery"S"CM33027 —F—-I51u-5C0Y-0M

Au—Tob x Grofa C1430833-1J-2Y-2M-2Y-2M-0Y
CCoCal-Ssr

Cno-Chries x On/ITar 59-01T SE/5. —115-2S-1S-CS

oA e N e

e K*J?aaa



- 822 -

Conclusion and recommendation

10 The relationship between altitudes of the growing sites and

infection of wheat rust of different varieties were significantly
interrelated. Under tropical conditions of Ethiopia the influence
of altitude on the development of wheat rust diseases was highly

marked, For excmple:

— Infection of wheat by stem._rust wss registered in Qolla, Weina
Dega and Dega agro—climatic zones at the altitudes from 1500m
(Nazret) to 2600m (Diksis) above sea level. The highest

infection was recorded in zones with the altitudes from 1600m

(Bako) to 2500m (Holetta),

— Infection of wheat by leaf rust was registered also in Qolla,
Weina Dega and Dega agro—climatic zones with the altitudes
from 1500m (Nazret) to 2850m (Sheno), The highest infection
was recorded at the altitudes from 1850m (Debre Zeit) to

2600m (Diksis).

— Infection of wheat by stripe rust was indicated in Weina Dega
and Dega agro—climatic zones with altitudes from 1600m (Bako)
to 2850m (Sheno). The highest infection was recorded at the
altitudes from 2150m (Kulumsa) to 2850m (Sheno).

In some wheat growing seasons wheat cultivation of susceptible
varieties in separate agro—climatic zones a serious risk in the
incidence of wheat rust diseases can be encountered. Due to the
above reason a strategy based on the research findings of varietal

zonation is of major importance,,
It would be advisable:
— to use in the first place varieties resistant to stem rust

at the altitude up to 2150m (Qolla, Weina Dega)

— in the regions with altitudes from 2150 up to 2500m varieties
resistant to the three types rust (stripe, stem and leaf)

should be used.
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— in the regions with altitude of 2500m above sea level (Dega)

varieties resistant to stripe rust should be cultivated.

3. Based on the results of trials for three consecutive years in
different regions of Ethiopia, the following varieties were

found resistant to the three types of rust diseases:

1* Veery"S» CM33Q27-F15&-500Y—-0K (Veery 1)
2. Au-Tcb x Grota CM30833-N—-2Y—-2K-2Y-2M

3. CCx Cal-sr

4. Cno-Chriskon/ITar 59—-0onSe454—-115-2S—-1S-0S
5- K.Paa.

We would like to express our gratitude to all scientists who
participated in the formation and estimation of BEARTSF. the staff of
Holetta, Debre Zeit, Bako, Kulurasa Research Stations Diksis and Herero
State Farms. We highly appreciate the support rendered by the Ministry
of State Farms Development, personally by-Dr. Dereje As&agari and
xerefe Deisr,; to the Ethiopian Seed Corporation, personally to
Comr. Tesfaye iidem and Mr. F. Pinto for their participation in
discussion connected with rust studies and developneEt of strategy

for varielsi zonation in different agro—limatic zones of Ethiopia,
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Code Variety or cross
1980
1 2 3
1. ET51.A.L-A.L 0
2# CgMCal-Bb GUI5133-1M—-3Y-6M—0Y 0
3. Gizal39xGbl360 3316 Pl 243064 0
40 PF 70354+1AS 551AS 20 10MS
5. Vfepit62xTob66CM8287—-1Y—-3M—-1Y—-OM 45Ms
6. ET 51.A.LiB.L 25R
7. ET 12-C—4-L-5-L 35S
8. Kavkaz x Kal-Bb 65S
ox K6410-2 THA
10.  ET 30.K3-L-3B (PS) 5H 0
11. AuroraxkKa] —BbSKH-170 3—L—2—A—6H 100MS
12. ET30-K-3~L—-3-A(F5) 5H 25MS
13. ET30-K-3-L-3-B (¥5) 3H 0
14. LT 1100 —-C-H1-HI1“4“A-13H 65s
15. Man"S"ITimrodxKal-BbSWM1629—-L—-A—IH 65s
16. KVZ-TC71/Maya"£"xBb—IniaCM-3 3089—
W—3M—11Y—OH 5S
17. AuxKal-Bb/WopISMCM3320 3—G—-9M—4Y-M "45MS "
18. Desconocido Fricor—Ell 7753—2e—
100E40Y 25MS
AuxKal—Bb/1Jop " S" CM3320 3—N/M. 2y—0M AlIS

19c

1981
4

Stem Rust

1982
5

— o
nw m

O O O O ©O o o o

1983
6

1980
7

O O O O o o o

TMR

O O O O o o

Leaf Rust
1981 1982
8 q
Bread Wheat
TS 0
0 0
58 30MS

TR
0 TR
TS 508
0 TTR™ ¢
5MS TR
0 TR
TS 10S
TS 40s
0

0 TS
0 0
0........ -0
0 0
0

Characteristics of maximum affection '"by the three types of rust of wheat varieties in all

1983
10

TR

60S
TS

0

10MR
10MS

0

locations

Stripe Rust(YeHow Rust)

1980
11

OO O O O o o

TS

.10S

TS

1981
12

100S
100S

100S
100S
100S
100s
100s
100s
100s
100s
100s
100s
100s

100s

1982
13

800S
TR

60S
100S
100MS
100S

100S
100S
TS
10S
TR
30S

TR
80MS

1983
17.

1I0MR
20MS

20S
80S
60S
60s
10MR
40s
10MR
50S
60MS

60S
20MS

40S
10MS
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Table 1 continued

RV

5*

Note:

3
Enkoy TS
Mamba 0
K—6290 Bulk 0
BoloitonS" 25MS
IC 6295—46. 0
ET 13 TR
Romany B.C. 0
IHlumillo 100MS
Reichenbachii 40S
Egypt Local No. 8 25Ms
D 37 100s
Loeal Ejere 100s
Cr—GsxPg, CM13434—5Y—1M—4Y—0Y 100s
Average coefficient of infect. 28.4
Number of infected varieties % 72

In the tables 2, 3, 4,

o O O O o o

SMS
SMS
TR
TMS
100S
100ms
6.1
31

O O o O o o o

TS
TS

30S

1.3
22

T™S

10MS

o O o o

5s
0

2.2
34

T™MS
100MS
10S
100s
65MS
8.2
28

8 9
5s 30S
0 ™R
™S O
0 0
TS 5M3
0 0
0 0

t o m Jiheai

TS 50MS
™S TR

55 10MS
25Ms  100s
100s 100s
100Ms 50MS
7.8 14.0
47 59

40s
TMS
TIO

10MS

10MS
T™MS
10MR
60MR
60S
20MS

7.5
56

11

O O O © o o o

40s

0
TR
0

1.9
22

12

100S
100S
100S
100s
100s
100s

100s
100s
100s

71.9
72

13

TR
TR

30S
10S

50S

80s
Sos
55
TR
20MR
TR
31.4
87

5 numbers of varieties coincided with number's and names of varieties of Table 1.

14

10MR
20MR
20MS
80S

10MR
BOMS
30S

80MS
80S
50S

28.3
75
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Table 20 Results of evaluation of 32 wheat varieties tested in major wheat growing regions (Data from EWRTL:T 1980)

ITazret Bako Debre Zeit Kulumsa Ambo Herero Holetta Diksis Sheno
Code
SR LR YR SR LR YR SR LR YR SR LR YR SR LR YR SR LR VYR SR LR YR SR LR YR SR LR YR

1 2 3 4 5 6 7 8 9 10 11— 2 13 14 15 16 4, 38 t2 20 21 2 23 20 25 26 27 28
]  Bread Wheat
1, 0’ - ~0m - 0 0-- 0u0_ - - -0 -0 - - - 0 0 O
20 - - — — — — 0 — - 0 -0 0 o - - - 0 -0 - -0 —0... 0
3, . — — — — — 0 - - 0 -0 0 o - - 0 -0 - - - 0 0 O
F . - — — — — 0 — - 0 - 0 10Ms O o - - - 0 -0 - - - 0 0 0
5 - - - - - - 0 - - 0 _ 0 40M O o - - - 0 -0 - - - 0 0 0
6. - — - - - - 0 - - 0 - 0 25R 0 o - - - 0 -0 - - - 0 0 O
7, - - - — - - 0 - - 0 - 0 35 O o - - - 0 - TS ~ - - 0 0 O
© _. — — — — — 0 - - 10M - O 255 TVR.O0. - - - 65 - T8 - - - 0 0 0
Q - - _ _ _ — 0 — -0 — 0 TR O o - - - 0 -0 - - - 0 0 O
o - - = - - —0 - -0 - 0 0 0 o - - - 0 -0 - - - 0 0 O
o - . — _ — —0 — - 0 - 0 10O O - - - 0 - 0 - - - 0 00
12. _ - - — -9 - -0 - 0 T® O 0 - - - /WS - 0 - - - 0 00
3. - — — - — — 0 — — 0 - 0 0 0 o - - - 0 -0 - - - 0 0 O
4., - - - = - =0 - -0 - 0 65 O o - - - 0 - ioMs - - - 0 0 O
%5, — — — — — - 0 - - 0 - 0 65 25M58 0 - - - 5MS - 0 - - - 0 0 O
6. . — — — — — 0 - - "0 — 0— w5 - 0 0 -0 -0 - - - 0 0 O
7. — - — _ = — 0 = — 0 ¢ TR O - - - 45Mms - 10s - - - 0-0--0
= - _. _ - - =0 - - - 0 2MS O 0 - — — m5MS" - 0- - — 0..~QL« O
9. - - - - - - 0 - - — 0 2MS 0 0o — 15MR TS 0 0 O
20. - - - - ~ - 0 - - TS5 - 0 0 0 o - - - 5 - 0 - - - 0 0 O



Table 2 continued

21.
22.
23.
24.
25*
26.

* 3.
4*

|
|
o O O O o o

Average coefficient of
infection 0,1

Number of infected

varieties $ 12,5

5S

65s

10M5

13,3

66,7

70s
30s

3,6

15,6

0
0
0 25WS
0
0
0

100MS
TR
25MS
100S
100S
100S

© O o o o o

0,0 25,2

0,0 68,8

15 16 17
0 0
0 o' -
0 0
0 o" -
0 0
0 0
toilLitet
™R 0
™S 0 -
100M5 O -
10S 0
100s O
65MS 0
7.9 0,0 -
28,1 0,0 —

18

19

20

O O O o o o

70MR
:0S
TR
80s
90s
90s

14,5

40,6

21

©O O O o o o

40s

TR

1,9

21,9

23

24

25 26 27 28

0 0 0
- 0 0 0
- 0 0 0
- 0 0 0
- 0 O 0
- 0 0 0
- 0 0 o0
- 0 0 o0
- 0 0 O
- 0 0 O
- 55 IMSO
- 0 T™MSO
- 0,20,050

—s 3,1 6,2 0



Table 30 Results of evaluation of 32 wheat varieties tested in major wheat growing regions (Data from BEVIRTIT, 1Q31)

liazret Bako Debre Zeit Kulumsa Ambo Herero Holetta Diksis ° Sheno

Code
SR LR YR SR IR YR SR LR YR SR LR YR SR LR YR SR LR YR SR LR YR SR LR YR -SR LR YR

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Bread Wheat,

1. - 0 TS 0 0 TS 5s 0 0 0 0 TS 100s O 0 0 100s

2C - 0 0 0 0] 0 10s 0 0 0 0 0 100s O 0 0 0 100S - -

3. ~ 0 O 0O 0 TMS O 0 0 0 0 &g 0 0O 0 0 TS TS O - -

i\-» 0 0 0 0 0 15MS 0 0 0 0 100s O 0 0 0 0 100s - —

5* 0 O 0O 0 O 50s 0O 0O O O 1003 0 0O O O O 100s - -

6c - 0 0 0 0 0 50s 0 0 0 0 100s O 0 0 0 0 100s - -—

7 — - 0 O 0O o0 O 100s O 0 o0 O 100s 0 O O O O 100s - -

8. - 0 ™R O TS TS 0 0 0 0 0 10MsS 100s O 0 0 0] 0] TMS - -

9. - - 0 0 O 50s 0O o o o0 O 100s 0 0 O O O 1008 - -
10. - - 0 0 0 100Ms O 0 0 0 5M5 0 0 0 0 0 0 Iocs - -
The = 0O O 0O o0 O 0 O o o O o 0 O o O O o0 110s - -
12 - — 0 ™S O 0 ™S O 0 0 0 0 TS 100s O 0 0 0 0 100 - -
13. - - 0 ™S O 0 TS 0 0 0 0 0 TS 100s O 0 0 0 0 100s - -
14. — - 0 © 0o 0 O 20 0 0 0 0 o0 5s O O 0O 0 0 100s - -
5 - — — — - = 0 0 0 55 O 0 .0 0 o0 ©O - 0 9 0 0 <0 O O -
6. - — — — — - 0 O O 0 O 0 O 0 0 O 0 O 0O o O o O - -
177 - — — — — — 0 O 0 0 0 0o 0 o0 0 O 0 O o O O 0 1008 - -
18. - 0 O 0 0 0 O 0O 0o 0 o© 0 O o O o o0 O



Table 3 continued

2
1

19.
20.

21.
22,,
23.
2E*
25.
26.

A W N P

=

2 3 4 5 6

m JL

o O O O O o o o

5MS
5MS
TR

10S
™S

Average coefficient

of infection

o of infected
varieties

0,6

15,6

9 10 11
0 0 O

0 0O O

0 0 O

0 0 O

0 0 O

0 0 O

0 0O O

0 0 O

0 0 O

0 0O O
ss 0 O
TIC 0 O
80S 0 100S
0 0O O
2,7-0 3,3
22 0 9,4

o O O O O o

25S
TMR

1,0

34

25MS
100s
100s
100s

50s

100MS
50MS
100Ms

0
0

2-96

53,1

O O O O O o o o

SMS

0

*25MS

. 0,8

9.4

=
(&)

O O O O O o o o

30MS

2510
100s
10143

4.,6...

12

=
»

O O O O o o o o

o ©O O O o o

17 18 19
0 0
0 5S
0 0 5S
0 ™S 100s
0 0 100s
0 T™™S 100s
0 0 100s
TR 0. 100s

Durum Wheat

0 ™S 10MS
0 0 100s
0 0 100S
0 5MS 0

100Ms 60S O
5MS 0 0

2,6 2,8... 53,7

9,4 37 62

20 21 22

O O O O o o o o

o ©O O o o

-JX-.

O O O O O o o o
O O O O © o o o

b O O o o o
p © © o o o

0 O

IO . On

23 24 25
0 0 0
0 0 0
0 0 100S
0 0 100s
0 0 100s
0 TS 100s
0 10MS
0 1008
0 TS 1008
0 T™MS  100s
0 T™MS  100s
0 20MS 0O
50MS— 100S O
100MS 100MS O
3,8 6,2 65,9
9.4 25 o72

1)

28
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Table 4« Results of evaluation of 32 wheat varieties tested in major wheat growing regions (Date from EWRTN, 1982)
Data from BEWRTITt 1982

Nazret Bako Debre Zeit Kulumsa Ambo Herero Holetta Diksis Sheno
SR LR YR SR LR YR- SR LR YR SR LR YR SR LR YR SR LR YR SR LR YR SR LR YR SR LR YR
12 3 4 5 C 7 8 9 10 11 12 13 14 15 16'-"' 17 ..48.._0o a_ =20 21 22 23 24 25 26 27 28

Bread \Jheat

1 - - - 0 0O 0 O sMs 0 0 O 0 0 TR 0o 0 o0 0 o 8oMs — - —
2 ~ 0 0 O 0 0 0 O 0 0 TR 0 0O 0 0 o0 TR -

3 - - - 0 0 s5ws O 0O 0 O 0 1MR O 0O 0 O 0 30Ms O _

4 - TS 0 TS O 0 0O 0 O 0 TR 50s 0 O O 0 O 60S _

5 — -  _ TS 0 0 O iovs 0 0 O 0 0 100s 0 0 O 0 O 8OMS  —

6 - - - 0 0 0 TR 0O 0 O 0 o0 TR 0O 0 o O ©O IoOMS  _

7 - - - 0 0 0 20s 0 TR 100S O 8s 0 0 O 0 O 100 -

8 - - 0 50s TR 0 TR TR 0O 0 O 0 0 O 0 O 0 O 0 -

9 - - - 0 0 0 0 TR 20 0 0 O 0 TR 10096 0 0 O O O 80S -

10 - 0 TR 0 0 O 0 0O 0 O 0 o TS 0 0 0O O TR 1008 _

11 - - 0 0 0 0 TR 0 0 O 0 0 0 TS 0 0 0 0 0 -

12 - 0 10s 0 O wovMs O 0O 0 O 0 O 10s 0 0 0 O 0 - - =
13 - 0 40 0 0 40mMs O 0O 0 O 0 O TS 0O 0 0 O 0 -

T - - e 0O «- 0 —0—0-.0 5s O 0 O 0 0 30s O 0O 0 0 O 50m _

5 - - - - 0 0 0 0 0 0 0 O 0 0-..-0 0 0 0 0 0 Ts 0 - - -
6 - - oM 0 0 TS 0 0 0 0 O 0 0 TR 0 0 0 0 0 0 _

7 - - - 0 0 0 0 0 0 0O O 0 0 0 0 0 0 o O 80MS -

18 - - 0 0 0 0 0 0O 0 O 0 O 0 0O 0 o0 o0 O 0 _ _



83

Table /. continued

1 2 34 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 ss O 0 5W 0O 0 O 0 0 30s TR 0 O 0 5Ms 0
21. 0 0 0 0 0 0 0 0 0 0 0 TR 0 0 0 TMR 0
2 - - — — — - 0 0 o o O 0O 0 O 0 0 0 30s 0 O TR 0 0 10MR
23 0 0 o o O 0O 0 O 0 0 0 30s 0 O 0 O 30MS
24 0 0 0 0 0 0 0 0 0 0 0 10s O 0 0 0 5MS 20Ms
25 — — — — - - * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 TR
26 0 0 0 0 0 0 0 0 0 0 0 50s O 0 0 0 0 30S
Durum Wheat

1 0 0 0 TR 0 0 50Ms O 0 0 10s O moMs 0 0 80S
2 - - - - - - 0 0 0 0 0 0 0 TR 10S 0 0 TR 0 TR 0 0 80s
3 TR TR 0 TS O 0 0 1oMS 20wms. .0.--TR 5s 0 0 0 0 TR 80KS
4 TR TR 0 0 IOMR O 0 15Ms 0 TS 30MR O TS 100 O 0 5MS TR
5 — — — 3 —-— — 0 80S -0 -0- -AOMS O 0 100 O 0 100s O 0 100 TR O 80S 20Ms
6 30 TR O TS 20MR 0 0 .20MR —TR 20s —10MR- 0 0 30MR 0O =TS 50Ms O

Average coefficient

of infection 1,3 5,6 0,04 0,1 2,8 1,6 0,51 gxn 34 46 159 0,01 6,7 0,01 0,03 4,8-29,6

Number of inf*

16 6 3 31 62

varieties $ 19 28 6 34 2 22 0 22 12 6 25 69 3
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from EWRTN, 1983)

in major wheat growing regions (

Table 5 Results of evaluation of 32 wheat varieties tested

Sheno

Holetta Diksis

Heroro

Ambo

Kulumsa

Debre Zeit

Bako

ilasret

SR LR YR SR LR YR SR LR YR
20 23 24 25 26 £7 23

YR
19

SR LR
17 18

YR
16

LR
13

SR

YR
11 12 13

SR LR YR SR LR
10

YR
7

LR
£
0
0
0
0
0
0
C
0

SR LR YR SR
4

¢

5R

0 O

0
0
0
0
0

R

0
0
0
0

0

0
0

10MR O

0
0

™R

0

0
0
0

0O 0 0 0 O
0O 0 0 0 O
0O 0 0 0 O
0 0 0 0 O
0O 0 0 0 O
0O 0 0 0 O

0
0
0
0
0
C

1o 0 0 0

0O 0 O

0
0

0

20M6 O
0

20 0 0 O

0
O 0 20S

0
0 O

™G

60S O

0
0
0
0

0

10MR O

30 0 0 O

10MR O

10MR 10N TS

a0 0 0 O

0

0 80S O
N 1QVE O

20MR O

50 0 0 O

o

60S O
0

60 0 0 O

o

0 0 00O MReS 0 O 0 0
A5 TS

0
0

70 0 0 O

o

10MR 10M6 10MR 10MNVB

0

0O 0 0 0 O

©0 0 0 O

0

0
0
0

soM TR T 201® O

™ 40ns O 0O O O O
10R O

90 0 0 O

o 0 O

0 ™ TR 10MR O

0O 0 0 0 O

0O 0 O

C

50 0

10Ms 10MR 60N O

0

0

C

0

0

10 0 0 O

™R
o\vb

— O

o O o

0 0
™R 0
0 0

0

60S O

o— MR M O
TR O

0
0
0
0
0
0

10MR O

0O 0 0 O

0O 0 0 0~0
0 0.0 p-

0O 0 0 0 O
O 0 0 0 O
0O 0 0 0 O
0O 0 0 0O
O 0 0 0 O

0
0
0

0
0
0

30 0 O O
C

20 0 0 O
4 0

20M6 O
103

0

9

0

16

m 0 0 O

0

0

10M O

0

0
0
0

0
0
0

0
0
0

17 0 O

0

0

0

B0 O

19 0 O



20
21
22
23
24
2?
26

N

o o b~ w

o — —

Table 5 continued

0 0 0 TR
0 0 0 0

0 0 0 0

0 0 00

c 0 0 IOMR
C 0 0O O
0 0 0 10R
0 0 0 o0

0 0 0 0

0 0 0 0

0 0 e 10R

5MS 10MT ™ TR
0 0 e O

AQCol.

.0,1 0,1 0 0,3

TioloVo lo
3 3 0 19

01UR 0 0 O

0 0 o o

0 0 o o

0 0 o o

0 0 o o

0 0 o o

0 0 o o

0 0 o o

0 0 o o

0 0 o o

0 Q.0 TMR
70MS 0 55 40MS
0 0 0 TS
1,8 0,2« 21

10 11

0

O O o o o

O O O o o o

O O o o o o o

©O O O o o o

12

O O o o o

© O o o o o

0,1

-0
0.-

7,3"

22

10MS

TR

10R
—-10MR
ioms:

10MS

2.8"

56
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TS

T™MS

0

Durum

10MR
10MR
IOMS
IOMS

1,0

41

16

I10Ig
20!©
0
SOS

10MT JQ | IOMS

0
0
0
0

40S
T™MS
0
0

201® 0 O
011S 0 O
Wheaftf

505 0 0
50MS 0 0
80S 0 IOIffi
0* ;1S 60MR
.0* — 0 60S
0 0 20S
22,3 0,3 6,7
75 3 3

D 26 27
0 0 ioms Q O 0 0 o
0 0 0 0 00 0 0 o
201IS 0 O 0 0O ™R 0 0 o
0 0 o IoMR 0 o 0 0 O
0 0 TS 0 0 o 0 0 O
0 0 0 0 0 o 0 c o
20MR 0 O ™s 0 o 0 0 O
8OMS 0 O 0 0O IoMs 0 0 o
60MS 0 TMS 10MR 0 O 0 0 O
5011IS O 10MR O 0 10MR 0 0 O
0 0 10MR O 0 10S 0 0 O
0 O- 20MS O a 0 0 o~
0 0 _2Qus .0. -0—TMS -Q-0 O0-
- 2 —

20

5R

/.0s

5MR
30S

56
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Role of insects in the transmission of enset wilt

Pathogen Xanthomonas musacearum in Welayita, Ethiopia

Eshetu Wondimagegne Gebrewold
SpLf Ambo

Introduction

Enset wilt is the most destructive disease currently encountered in
Welayita Awraja, The initial symptom of the disease is wilting of the
heart leaf or one of the inner leaves* Yirgu and Bradbury (1963),
described that the causative agent of enset wilt was Xanthomonas musacearum
sp.n. The same organism causing enset wilt was also reported to cause

a naturally occuring wilt to banana in Ethiopia (Yirgu and Bradbury, 1974)e

The probable speead of the disease and possible control measures
were suggested by Yirgu and Bradbury (1968, But suspecting the presence
of an unknown vector to enset wilt bacteria this study was initiated in

Welayita,

Objectives: a) To determine the major types of insects associated

with enset plant,

b) To test the suspected insects in the dissemination

and inoculation of the pathogen Xanthomonas musacearu

Materials and Methods

Forty one sets of enset plantations in twenty six peasant associa-
tions (PAS) and a Crop and Pasture Section (CPS) enset plantation at

Soddo were examined.

An attempt was made to isolate the bacterium from three inscct
species collected from diseased and/or healthy enset plants (poecilocarda
nigrinervis Stal; Pentalonia nigrinervosa Coquerel; Planococcus ficus

Sighoret).



The insects were placed in two groups, surface sterilized and
non—sterilized* Two groups of insects were then 'crushed in 2 ml

sterile water on sterilized mortar with a pestle.

A pure culture of bacteria that resembeed typical to Xanthomonas
sp. were tested for hypersensitivity on Nicotiana glutinosa L (Klement,
1963) and on Vicia faba (Starr and Dye, 1963). The bacterial isolates that
gave HR reaction on V.faba and N«glutinosa were tested on enset plants
in field condition. Ten milliliters of cloudly visible suspension of
bacterial cells were injected into petioles of healthy enset plants in

five replications.

Biochemical analysis v.ere done by the methods described in Beltukova
et.al (1968), Chumakov (1974),(israelsky (i960), Sierra (1957) and the
guides in the manual of Microbiological Methods by the Society of American

Bacteriologists (1957)»

These were /] pathogenic isolates from insects, one from naturally

wilting enset and one non-—pathogenic isolate from banana aphid.

Results and Discussion
Three most frequently observed insect apeci s in association with
enset plants were determined. These are: Poecilocarda nigrinervis.

rentalonia ni,\ronervosa and Planococcus ficus.

Isolating pathogenic bacteria from the three species, collected
from wilting enset plants, yielded positive results for P. nigrinervis

P.. nigronervosa both surface sterilized and non-sterilized (table 1).
Colonies of bacteria resembling typical Xanthomonas sp. were also obtained
from non-surface sterilized POficus collected from wilting enset plant.
—glj~cus, P.nigrinervis and P. nigronervosa collected froi?2 healthy enset

plants did not yield pathogenic isolates to enset.

The bacterial colonies that resembled typical Xanthomonas sp.
from all three species produced necrosis on Nicotiana glutinosa L

Vicia faba L leaves.



Pathogenicity test of bacterial isolates on enset plants were
positive for P, nigrinervis both surface sterilized and non-sterili—
zed, collected from wilting enset» _Reactions were also positive in
part for surfa.ce sterilized P. nigronervosa and non-sterilized P.ficus,

collected from wilting enset»

The bacterial isolates from the test insects in their biochemical

properties belong to the species Xanthomonas musacearum.

Conclusion

From the overall results we may conclude that POficus although
observed to be surface contaminated, it is considered as unimportant
carrier, P, ni“Tonervosa seem to be a potential carrier, but restricted
to the winged forms only which may limit their importance as vectors
The agility of the adult as well as nymph of the insects, and the high
effect in the pathogenicity test on enset (table 2), which resulted
from a high accumulation of the pathogen in the insects, gives us basis
to put P<,ni/xinervis as the main vector of enset wilt pathogen in

WolAyit a*
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Table 1, Isolation of Xanthomonas sp. from insects,

Source of

Healthy enset

Insect Plant
Surface Non—
s © ) sterili— sterili-

pe2cres zed zed
Poecilocarda nigri—
nervis Stal
Pentalonia nigroner—
vosa Coquerel +) ;
Planococcus ficus
Signoret -

Key: + Positive results

Negative results

nsect

Wilting enset
Plant

Surface Nor*—

sterili- sterili-
zed zed
+
+
+

(+) Proved to be non-pathogenic to enset
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Table 2. Percentage of Positive and Negative Reactions
in the Pathogenicity Test of the Bacterial

Isolates on Enset, _—under .Field. Condition—-«

L 4
lsolat Reactions Davs after
SO abes Sources of Isolates Posi- Nega- ingculation
humber tive tive
613 Planococcus ficus, non- 20 80 29
sterilized, from wilting enset
541b P.nigrinervis, non-sterilized, 100 _ 18
from wilting enset
504 P.nigrinervis surface sterilized, 100 _ 47
from wilting enset
630 P.nigronervosa, non-sterilized, 100 30
from healthy enset
637 P.nigronervosa, surface
- - 20 80
sterilized from wilting onset 29
* Test—enset plants'found with discolored vessels under tissue

examination and that yielded Xahtfiomonas musacearum Yirgu and
Bradbury, 1968 upon reisolation were considered positive, for

P.ficus and P.nigronervosa, while the wilt symptom was observed on

the whole plant and the injected leaf died in the case of P.nigrinervis

in the indicated period.
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COMPLETE RESEARCH ACTIVITIES

CI/BLS 23*262 Serological relationships amor... isolates of xanthomonas

veaicatoria isolated from.crops and weeds

Dr. LI'T. Overchnikova
Ato Tadesse Tegegn
Alemneh Zenaie -SPL, Ambo

f
Various isolates of Xanthomonas vesicatoria (Doidge) Dowson obtained

from Chilli (.Capsicum annum L~ and tomato viyccoersice-.-i esculentum Mill)
were differentiated based on host of origin pathological and biological
reactions, phage sensitivity and serological tests (I>ye et.al 1964).
Lovrekovich and K-lement (19&5) found 11 ,:,, .. isolates Xxjuite different
from 22 tomato isolates on the basis of serological reactions.
Charudattan rvt.al, (1973) differentiated 72 isolates of Xanthomonas
vesicatoria from Chilli and tomato into 2 serotypes which however *

could not be correlated with pathotypes.

— — In our present work attempts are made.to find similarities or
differences between Ethiopian isolates of Xanthomonas vesicatoria
obtained from Chilli, tomato and Galinsoga parviflora, The experiment

ms conducted in the 1902-83 crop season 'order laboratory conditions,

mfeteriftls and methods f "jf o 8

Vie used isolates of Xanthomonas vesicatoria viz, from Chilli,
tomato and Galinsoga, All the cultures were maintained; on potato dextrose
agar slants in refregerator and all the isolates were pathogenic to
their respective hosts.
— location — Ambo, SPL

— duration — 1982-83.
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Preparation of antigens: Fourty—eight hours old cultures of the
separate isolates to 'be studied were washed from PDA plants in to other
tubes with saline solution (0*85)4) and were and killed by heating on

a water bath for a period of 1 hr. at 56-60°Co The resulting bacterial
solutions were centrifuged for 20 min. at 4000 RPM (Revolution per
minute). Then the supermetant saline solution was discharged while
bacterial pelets were redisolved in the solution. Then after 34
washings pellets finally were suspended in saline solution to serve as

antigens at the rate of 5 x 10'0 — 16 x 109 cells/ml.

Immunization of rabits: Habits were inoculated with prepared antigens

. . . . 8 9
from the respective isolates for six times, x 107 — 16 x 10 cells/]ml.

Preparation of antiserum; A week after final injection mbits were kept
without food for 24 hrs. and then were bled. The blood was allowed to

clot and the serum decanted. Mertiolate at a concentration of 0.01% was
used as preservative of the blood. For control normal serum was obtained

from a rabit which hadn’t been inoculated with any antigen.

Serological tests: For test tube agglutination the antisera obtained
were serially diluted with saline solution in two fold in small test
tubes. Equal amounts of antigen were mixed into each tube and into a
control test tube containing only saline solution. Test tubes rere

then incuba/ted at 37 0 for 24 hrs. For slide agglutination test, single
drops of antigens and diluted antisera (1:50) were mixed on a glass slide
and agglutination was observed. Character of agglutiration was scored

as follows:

-H-H- clear supernatant fluid on sediment
+++ same as above but same opalesconse of suspension
+H 50% bacterial cells sediment. Others remain cloudy

in the supernatant fluid

+ very slight sediment
+ ambigious reaction

- no reaction
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Results and discussion

With the presence of agglutination an opalescent suspension gave
way to fla.sk like appearance depending onthe type of antigen involved.
The in vitro reaction between antisera and homologous artigens was
positive in all cases. At lower dilution rates of antisera sedimentation
occurs leaving a clear supernatant fluid (Ant"sera to isolates 559
and 547)* The highest dilution rate at which the potential antisera
of 559 and 547 could form agglutination with antigens was 1:6400 and
1:1600 for 317—c. Comparative checks were made both with mixtures of
the antigens and saline solution and the antigens.and normal (non immune)
serum to check for non specific agglutination. As a result no reaction
was observed. AIll the three antigens under observation diluted at the rate
of 1:50 gave the same type of agglutination both with their homologous
and heterogenous antigens, when tested onslide for agglutination. This is
considered as a preliminary indication ofthe close relationship of isolates
of Xanthomonas vesicatoria obtained from the three host plants, though
the difference in titration point between 317"*C and the others still
leaves doubt for further tests in future to see if there is basic
difference between the Galinscga isolate and the others from pepper and
tomato. Thus, as a conclusion it is possible to say that these isolates
from pepper, tomato and Galinsoga most probably possess antigens of the

same nature in their respective bacterial cells.
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Origin of antigens

Pathogenicity on

Isolates of Host Origin of
X,vesicatoria lant i
: i plan spectmen Pepper Tomato

lo 559 , pepper Awasa HV sv
2. A7 tomato lv sa HV HV
3. 317-c Galinsoga

parviflora Gudder . \% HV
S — slightly virulent
V - virulent

HV — highly virulent

Antisera
(dilution 1:57")

lo 559

2. 547

3» 317-c
4c  Formal

(non immune)

Table 20 Results of cross reaction

559

+++
+++

++H

(siide agglutination)

Anti.
nti.gens Saline
solution
547 317—c
+H-+ Gl

+++  ++H+ -

+++  +H



89

/intigen

(isolate)

1. 559

2. 547

3. 317-c

Eeplications

1:50

tw

++

+++

1:100

++

+++

3

+++

1:200

++

++

+++

++

++

+++

1: AGO

++

++

++

++

+++

Dilutions of antisera

1:800

++

++

++

1:1600

3

1:12300

I+

1:25600

Normal
serum
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Conclusions and recorr®iendations

As a conclusion it is possible— to say that the isolates from pepper,
tomato and galinsoga posses antigens of the same nature in their
respective bacterial cells because all the three antisera under
observation diluted at the rate of 1;50 gave the same type of
agglutination both with their homologous and heterogenous antigens

when tested on slide for agglutination.

There was a difference in titration point between the galinsoga
isolate 317— and the other two isolates from pepper and tomato.
Thus, this difference and cross inoculation tests for phytopathogenicity
on the host plants per se will be the challenge awaiting future

activities in this line.

The farming community should be aware of the possibility that
weeds such as gallinsoga can be alternate hosts for bacterial pathogens,
which under favourable conditions can damagefield crops such aspepper
and other soianaceous crops. In addition to this, a rotation of
solanaceous crops such as pepper should not follow other soianaceous
crops such as tomato, since these crops can be infected by the same types

of phytopathogens. ..



Virus diseases of pepper Ar.

Dr. A,A, Agranovsky

In this brief review the data on viral disease in E—fehiopia
obtained by the SPL virologists, are summarized. The studies
have been conducted since 197T by Dr, A, Grordcichuk, Ato Abdulrazak

Yusuf, Dr, Y, Kalashian, Dr, V, Knjazev and Ato Yaynu Hiskias,

Viral diseases of pepper represnnt an international problem
of the crop production. Pepper is highly susceptible to many
viruses causing sometimes great yield losses;>about 36 viral
diseases of the crop have been described (1)# Some of these
pathogens are specific for pepper (2), while the others possess
rather wide host ranges including many speciee from both Helrygacea e
?nd other families (7>, 4» 5)» The roost widely distributed viruses
affecting pepper arc TMV, TRSV, PMV, TEV, FVY;and CW (l1). Some
of these pathogens have been indexed in Ethiopia (6), but more detailed

studies was not conducted.
ilatorials_.ansl .methods

The study of viruses infecting pepper was performed by the following
scheme: visual observation of pepper crops with checking of plants
having visual sumptoms of virual infection (mosaics, chloroses, leaf
distortions, dwarfing and stunting); collection of samples* inoculation
of samples to the test plants in greenhouse for virus maintenance and
identification; electron microscopy and serological analysis. The
appropriate methods have been described and details given previously

(for review see (?)).

Abbreviations used: TMV, tobacco mosaic virus; TRSV, tobacco ringspot
virus; PMV, pepper mottle virus; TEV, tobacco etch
virus; PVY, potato virus Y; CMV, cucumber mosaic
virus; AM, alfalfa mosaic virus; PVMV, pepper veinal
mottle virus; Prog, Rep, SPL (1977)4 Progress
Report of the SPL for the period of 1977*
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Results and discussion

The surveys have been conducted since 1977 a't different locations
in major pepper growing areas0O The presence of PVY on pepper crops was
observed in 1977 in Shewa and Sidamo Administrative Regions , at Bako,
Didesa, Shashemene, Sodo, T'endaho, Debre Zeit, Welkawerer, and llazret (8).
In accordance with the previous results (1), the evaluation of the

percents of infestation and yield losses gave values of 100% and 50fof

respectively.

In 1978 the infestation of TMV on pepper has been revealed in

Ambo and Guder regions(9).

The three virus diseases were described in Shewa .administrative
Region in 1979 at Ambo, Guder, Ziway and Awasa, The causal agents were

identified as PVY, TMV, and CW (10).

In 1980, TEV was found in pepper samples from Guder state farm.
Pepper crops at Tibilla and Awasa—Melkasa were shown to be infested
with AMV and PVMV, respectively (Il1)« The latter virus has
previously been described only in Ghana, where the PVMV disease causes
significant yield losses in naturally infected Cansicum ainurii and
C«_ frutescens (2), In 1931 the presence of TITV was observed in Welega
Administrative Regions (pepper crops at the state farms Didesa,
?er8dar, and Anger), The infestation at the time of the survey was
relatively low (9*10%), At the same time, pepper in Kefa (state farm
Godjab’} and Sidamo (Awasa Research Station) appeared to be highly
infested vjith CGitf, Thus, up to 30% of plants in the field contained

the symptoms of virus infection (12).

In the last years severe infestations (up to 70- 100%) have been
reported for tne state farms Dillesa,"linger and Uke in V/elega Administrative
Region, and for Guder, Gibe, afid Mareko regions in Shewa Administrative
Region (13), Besides the common TMV strain, two other strains, namely
ribgrass and tomato streak, were identified by serological and indicator
host methods. Some thread—like virus particles were also observed under
electron microscope upon the sample analysis. The same results were
obtained this year upon electron microscopy of the pepper samples obtained
from Guder, The further separation and identification of viruses will

be continued.



The other direction of SPL research activities was the development
of the control measures against seed—transmittable virus infection of
pepper. It has been reported previously .that TMV can be absor ed on
the pepper seeds surface and thus transmitted through seeds (I1-O* The
solutions of KCI, KMnO ., ITa3 POh and ITaOH were used at different
concentrations and application times for elimination of TW from vseeds
(10-13). The trials has been conducted at Ambo and jBidesa. The best
results (70-100% decrease of infection as compared with water—treated
control) were obtained for treatments with 10% JTajPOj‘I_ solutions for

30 min.

This year the work on control measures against viruses affecting
pepper will be continued in view of applying cf rapid and valid methods

for their diagnostics, including the ELISA test.

The data of the studies of pepper virus diseases obtained in 19&3»

are summarized in the ne™t chapter.

Survey

The survey was conducted at Bake Research Station! and Mareko areas.
Samples were collected from farmer’s fields located along the road from
Butajira to Ziway. These samples have shown the systemic mosaic
and vein clearing upon the inoculation cf indicator host Datura stramonium.
The reaction was shown to be the same for all three samples* The
samples from Bako produced local lesions upon the icotiana glutinosa
inoculation. These data are in a good agreement with the results of

last year.

.Ccartrol .measures against V*run .disease-P

in hot .pepper

Some novel data on tobacco mosaic virus (TIW) infection in pepper
were obtained from tlie two trials layed out at Ambo greenhouse (vegetation

pots variant) and in field conditions.

Green—house trial

ine influence of T3W infection at different stages of pepper growth
On the yield oi pods was evaluated both quantitatively and qualitatively.

The data of this study are summarized in Pijr. 4.
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Thus, the infection of pepper plants with TMV at all the vegetation
stages leads to the-—loss of-yield'both quantitatively and qualitatively.
It should be noted that the virus infection at the earlier stages

causes the most drastic loss of pod yield.

Field trial

The dynamics of TMV spreading from the infected pepper plants
to the healthy ones were studied. The experiments were started in
January 6, 1983 and conducted upto June 2, 1983, Four repetitive
plots, 100 plants each, were used for pepper varieties, Mareko Fana
and Bako Local, respectively. One TMV-infected plant was spaced
with four healthy ones. The plots were cultiveted manually. The
occurence of TLIV was—monitored'by serological and incator—plent
testSo The results of these experiments are summarized in

Fig, JJa. 5.. —— «— o— — ...

The spread of TMV was observed after 2 months from the sowing
date. The number of infected plants significantly increased
upon the vegetation of pepper. Taking into account the
requirements in cultivation during §S-Kno.<? -~ >fed—atd—o?r—ellod,
mtle high level of TMV distribution could be explained by the
continued contacts between infected and healthy plants through

the field workers.

Therefore, the systemic screening of plants with the visual
symptoms of virus diseases appears to be the most effective control

on the field*
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Cheraigal, control of virus vectorg

Evaluation of effectiveness of three insecticides (temic, Furadan
and Astelic) against the TMV vectors (aphids) was conducted in greenhouse
conditions.

All the pesticides were found to be extremely effective (Up tc

95-100%, see Table 1).

Table 1. Chemical control of virus vectors

Mortality of aphids ($) with
correction for the check after

Treatment rat6E treatment
Kg a.i./ha
in 5 in 10 in 30 in 60
days days days days
1. Furadan 10G 4.0 94.3 100 100 100
2, Temik 15G 3.4 95.1 100 100 100
3. Actellik 50EC 1.0 96.0 100 _

* Hot tested
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pc/ws 21.5*82 Siirve.v_>f weed infestation on major

cereals growing ir, Ambo _aref

Dr. Yulinin A,
Dr. Tsiganok V. | fl
Matyas Mekuria

Sinore Ergano, SFL/Ambo

Determination of weed species composition md level of
infestation of crops plays a great rcle for working out the most
effective methods of weed control (the pepper choice of herbicides,
times, rates and methods of their application, optimum tillage, crop
rotation, etc )# At the samo time the survey data are necessary for
definition of herbicides requirements and for their rational distribution
in different regions of the country. Therefore, SPL has been
carrying out survey of weed infestation in the major cereals during

last year.
Materials and methods;

— Season - rain seasons, 1980-1983
— Location - production fields of the SPL, Guder State Farm,
Ambo Agricultural College, co—operative and peasant fp.rms

of Ambo region.
QM t,s_and Demission:
Wheat

In October broad leaved weeds, mainly, Guizotia scabra. Hedicago
fulcata, oolj/gonum ne”alense« Plaatago lancedata. and 3impis
arvensis were prevalent in all observed fields, except Ambo, Among
grasses Pré&lj”is parac™o&a, Snowdonia ovil/staphand Satarir.
pallide—fusca were the most spread. Around Ambo grasses accounted
for more than With rise of the altitude Galinsoga oarviflora,
F. .lanceolata. £. oaHide—fusca and Lolium mmu.lentum completely disappeared
and, on contrary, frequency of F. neoalense. Bidens nilosa and Avena spp,
increased (Table 1). The infestation of farmer's plots was 3-5 degrees,

fields of SPL and Agricultural College were invaded by weeds significantly

less.
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Bariev

More than 20 main weed species were found in barley fields.
Dicotyledonous were predominant over grasses independently upon the
region of barley production. Weed flora composition was the same as

in wheat.

In dry season (October) the total amount of grasses increased,
because a great number of broad leaved weeds finshed their vegetation,
whereas L. teim.iienturn¥ Ph.padoxa, S.polvstachva, Arana s,,. and

Setaria s»p. continued to grow.

Hard eradicated weed Cyperus rotundus (I15--20/0) was observed near

from Guder (Table 2).
ei

Tef fields were highly infested by G»scabra, P.nepalense, G.carviflora.
H.fulcata, P.lanceolataT Ph.paradoxa, Di—citaria scalarurn. S«pallidc—fusca
and S.polvstachya. Cypcrus rotundus occured in fields around Guder axc*
Worka very frequently. Relative quantity of grasses increased here in
comparison with other crops. Any general correlation between distribution

of weed species and altitude lias not been revealed. (Table 3)*
Maize and sor"hum

Broad leaved weeds were predominant in maize and sorghum fields as well as
in other crops. Amongthem.P.nepalense. G.parvoflora, Commelina benghalensis,
H..fulcata, G_.scab.ra, Trifolium s, p« and 7 ¢ l.?nceolata were prevailed.

From grasses only Pii. p.aradoxa and S.polvstachya were presented. Maize
in surroundings of Bako was infested to a great extent by C«rotundus

(Table 4)*

i—'arasitic weeds from Striga and Cuscuta genuses were not discovered.
However, Orobanche minor occured sometimes on the SPL experimental

fields.

For these years some new weed species such as Achiranthus aspera,
i'gslia..pan!culatum, Rhyneholytrum repens lchemilla fisheri, Brachiaria
ra—itha, .Iffeaicago polymorpha. Plectranthus spp< and Erlandia cardiofolia

were collected and identified to supplement SPL herbarium which includes

326 species,,



More than 30 main weed specics were founa. in cereals of Ambo
region. In the first part of the vegetative period brosfad leaved
weeds, especially, Galinsora parviflora. Folypgorvm y?cpalense.

Smanis aryensis ? Commelipa benghale'—isist ; id—r rilosaf Plantato
lanceolata and Trjifolium sr/c* were the most spread and harmful in
cereals. In the second part of the field season Guigotifi scabraT
iieNisago_Julcata, ghalarj;Qaractora, Setaria oailj.da-—fusca and Sn™*denjp.
polystachya greitf very intensively and created a great problem in crop
production,, They produce high biomass and being good competitors
supress small cereals, such as.tef, wheat and barley to a great

extente Therefore, it is necessary_to apply nonselective herbicides
witn long action, their mixtures and combinations to control weeds

in croprc



Table 1» Weed ,|nfestation of wheat in Ambo region, frequency, % (time of observation — October)

Guder Worka Ambo Gedo Ginchi Dendy

Weed, species 2000 m 2250 m 2300 m 2500 m 2800 m 2800 m

lo Polygonum nepalense _ — 7-12 5-10 15-20 5-10
2. Plantago lancedata 5-10 10-15 5-10 5-10 -
3. Medicago fulcata 5-10 10-15 5-10 5-10 5-10 5-10
<e Rumex abyss 5 - - 5 - 5
5— Cynodon dactylon 5-10 - - - - -
6. Sonchus spp. 5-10 - 5 5 - -
(¢ Bidenc piloss 5-10 - - - 20-25 5-10
8. Galinsoga parviflora 5-10 5-10 5 5-10 - -
o Digitaria scalarura 5-10 - - 5-10 - -
10. Setaria pallidefusca -510 5-10 5-10 5-10 - -
11. Sinapis arvensis 5-10 - 5-10 - 5 5-10
12. Andropogon abyss 5 - 5-10 5 - -
13. Euphorbia hirta - 5-10 - - - 5-10
14. Guizotia scabra 5-10 10-15 10-15 5-10 5-10. 5-10
15. Gallium spurium - 5-10 - - - 5-10
16. Lolium temulentum - 10-15 7-3.2 5-10 - -
17. Phalaris paradoxa 10-15 5-10 15-20 5-10 15-20.  .5-10
18. Avenn.spp. - - — - 10-15 5-10

19. Snowdonia polystachya 5 5-10 10-15 10-15 5-10 5-10



Table 2. Weed infestation of barley in Ambo region, frequency, <b

) Gucter “Guder Metty " Ambo Ambo’ Galisa
Weed Species 2000 2000 2250 2300 2300 2950
July October July July October October

1. Galinsoga parviflora 15-20 _ 10-15 5-10 5-10

2. Cyperus rotundas 15-20 -

3. Trifolium spp. 5-10 - 10-15 5-10 5-10
4. ?fedicagc fulcata 5-10 IC-15 B 5 10=15 _
5. Polygonum nepalense 15-20 10-15 5-10 10-15 10-15 10-15
6. Guizotia scabra 5-10 10-15 - — 5-10 5-10
7. Datura stramonium 10-15 - 5-10

8. Amaranthus retroflexus 10-15 - 5-10 5-10

9. ITicandra physalOides 5-10 - — 5-10

1C.  commelina benghalensis 5 - — 5.10

n. Scorpiurus sulcata B - _

12. Plantago lanceolata 5 5-10 — 5-10 5-10

13. Sonchus spp. — - 10-15 — 5-10

14. Lolium temulentum - 5-10 10-15 - 5 5-10
15. Phalaris paradoxa - 5-10 10-15 5-10 5-10 5-10
16. Euphorbia hirta - - 10-15 — : 10-15
17. Brassica spp. - 5 — 5-10 5-10 5
18. Bidens pilosa 5-10 - — —~epx0— 5-10
19. Matricaria spp. - 5-10 i )

20. snowdenia polystachya - 5-10 5-10' 10-15 5-10
21. Avena spp. - - — - - 10-15
22. Setaria spp. - - - - - 5-10

9 Rumex abyss 5-10



Table 3«

[E
o

12.
13.
14.

15.
16.

17.

© XN o0 A v N e

Weed Species

Phalaris paradoxa
Galinsoga parviflora
Cyporus rotundus
Guizotia scabra
Cynodon dactylon
Polygonum nepalense
Ligitaria scalarum
Conmelina benghalensis
Plantago lanceolata
Setaria pallidefusce.
Medicago fulcata
Trifolium spp.
Brassica spp.
Andropogon abyss.
Snowdonia polystachya
Ageratum conizoides

Rumex abyss.

G ader
2000
August

5-10
13-18
13-18
13-18
10-15
13-18
13-18

Guder Worka
2000 2250
October October

5-10 15-20
15-20 .
- 20-25
5-10 $sro
p i -
5-10 20-25
5-10 -
10-15 -
5-10 -
10-15 _
— HAOHI5
- 15-10
_ | _
|

— | —
H

- 5-10

T/eed infestation of t efin Ambo region, frequency, %

Metty
2250—
October

10-15

Ambo
2300

October

10-15
5

10-15

13-18

5-10
5-10
5-10
8-13

5-10
5-10

Gedo
2500 =
October

10-15
5-10

10-15

13-18

5-10

5-10
5-10
5-10

5-10
5-10

Bendy
2800"
September

15-20
10-15

10-15

10-15
5-10

10-15.



Table /r.

© ©® N o o

10.
11.
12.
13.
14.

15.
16.

Weed Species

Commelina benghalensic
Amaranthus spp.
Galinsoga parviflora
Cyperus rotundus
Polygonum nepalense
Trifolium spp.
Medicago fulcata
Phalaris paradoxa
Guizotia scabra
Plantago lanceolata
Sonchus spp.
Snowdenia polystachya
Nicandra physaloides
Scorpiiirus sulcata
Sinapis arvensis

Convolvolus arvensis

ljaji
180C
October

10-15

Weed infestation of maize in Ambo region,

Guder
2000

August

10-15
5.

10-15
5-10

10-15
5-10
5-10
5-10
5-10
5-10
5.
5-10

Worka
2250
October

10-15
15-20
25-30
20-25

5-10

5-10

frequency, %

Ambo
2300

June

5-10
5-10
10-15

10-15

10-15
5-10

5-10

5-10

5-10
10-15+

Ambo
2300
October

5-10

5-10

5-10
10-15
15-20

5-10

5-10
15-20

5-10

Bako
1650

June

15-20

15-20
15-20
5-10

10-15
5-10

5-10
5-10
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Ba/WS 26 (82) Studying effectiveness. of differcut herbicide

and their mixtures to control weeds in oar lev

Dr. Yuhnin A*
— ' Matiyas Mekuria . , . .— ... —
* " Sincrc Ergano . -

Bodaso Jebessa
SPL, Ambo

Introduction

Research findings in testing different herbicides and their
mixtures to control weeds in barley fields have been carried out
by Ethiopian research stations. Optimum rates, time and methods
of herbicides application were determined for some climatic zones
of the country. However, it is very important to continue similar
investigations in other climatic conditions, since every region is
characterized by specific weed composition, level of infestation,
nature' of interaction between weeds and agricultural crops. Therefore,

the effectivene—ss of—applied herbicides will be different, also.

. In this connection in 1981 SPL started to test some herbicides
in barley trial with the aiDL—-.io. determine'new promising chemicals,
to ascertain rates, times and selectivity,of.recommended herbicides

and to evaluate their profitability in Ambo region*

f'feiterials and methods

— Season — 1981-1983

— Location — SPL experimental field, Ambo

— Design — 4 replications, randomized plots.
Plot size — 20 m
Seed rate — 3*Q.—mIn of —grains per “Ha.
Sowing date - June
Variety — IAR (H) 485

Harvest — October - November

— Treatments — different rates and times of application of
7 herbicides (Terbutrine, U 46, Blcfit, Basagran,
Tribunil, Metoxuron, Fluorodifen) were tested.
Barley seedlings were sprayed .by .Dimecron against

barley fly two times.
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— Observations — score of plant density, visual score of herbicides
effectiveness after 2 and 5 weeks, using BEWRC scale; quantity

2
— weight assessment of weeds on plots 0.25ip in /. replications.

RftSqliS..an4—-tJg9U581,0.y) *

In 1981-1932 weed infestation of barley crop was relatively low,
about 1000g of fresh mass per m2. Broad IIfeaved weedsBprevailed
significantly over grasses. In 1983 the level of infestation was
very high, 99 plants or 2277S per m2, Dicotiledonouc accounted for

50% (Table 1).

Por three years observations Phalaris paradozza. Polygonum nepalense.
— S g o n j tlchya, —Guizotia scabra. sii,aEjLs arvon”s. Amaranthus
retroflexus and llicandra nhvsaloides were the most spread and harmful

weeds.

The effectiveness of studied herbicidcs was in great dependence
itfith weed composition. The best results were obtained at the treatments
of nonselective chemicals, such as Terbutrine and Pluorodifen applied
pre—emergence. Treated plots were clean during 5 weeks*after herbicides
application, and in three months weeds quantity was less by 70 and 80%

respectivaly, in comparison with the untreated control (Table 2),

Table 2. Effectiveriesa of herbicides application

Weed controll *

2 weeks after 5 weeks after 3 months after
Herbicides application application ‘application
(visual score) (visual score) (quantity \Jte assess.)

1981 1982 1983 1981 1982 1983 1981 1982 1983

Terbutrine,

pre—emergence 100 100 100 90 20 100 46 56 70
Terbutrine,

3 leaf stage 95 90 95 60 50 75 46 50 67
Blefit 60 20 70 T 0 60 50 0 54
Pluorodifen - 100 100 o5 100 - 79 80
Tribunil - - 80 - 60 - - 59

Metoxuron — - - - 60 - - 55
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Broad leaved weeds as well as grasses were well controlled.
However, the latest and largest wild plants Ph«paradox?,.
S.Polvstac.iva and G.scabra proved to be resistant to these
herbicides, Cvanotis stm. .I’,nepalense and Scorpiurus sulcata regrew
fast in the case of Terbutrine application, Blefit, Basagran, U-/%,

Tribunil and Metoxuron showed a weak heribcidal action.

All tested herbicides, except Terbutrine, were safe for barley
pjants. Blefit, U46, Basagran, Metoxuron and Tribunil had no
negative influence on barley. After Fluorodifen application white
necrotic spots in the middle of low leaves and wilting took place.
These signs—dissapeared —to—the—ond— o£ — —tiJJLar=xng... terbutrine
applied just after sowing induced plant dying off on flat places and
slopes bjr 5% and on microdepressions more than 5 At the post—
emergence application of Terbutrine the total mortality of crops ranged

from 5 to 40%,

Terbutrine and especially, Fluorodifen, applied pre—emergence
provided the best yield increaments in comparison with other herbicides,
even under conditions of 19G3. This year very low yield of barley due to

heavy water—logging and high level of infestation was obtained(Table 3).
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Table 3» Barley yield, Q,/ha

Yield, Q/ha
Treatments
1981 1982
Control 18.7 " 21.4
Two hand weedings 28.2 25.9
Terbutrine, 0.75 - 1,0
Kg a.i./ha pre— 27.9 28.5

emergence
Terbutrine, 0.75 IGy

a.d./ha, 3 leaves stage was scrap 20.7

Blefit, 1*5 kg a.i./ha,
tillering 28.9 22.0

Blefit, 2.0 kg a.i./ha
tillering 27.1 22.8
Fluorodifen, 2*5 kg

a.i./ha, pre—emergence - 28.9

Tribunil, 2.0 kg a.i. /ha

3 leave stage - -

Metoxuron, 1.5 kg a.i. /ha

3 leaves stage — —

LSD {3k) 3.8 4.4

1983

4.5
7.5

8.5

5.2

4.4

16.7

7.2

5.0
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Two handweeclings reduced the general infestation ~Q-60¢j and
provided significant yield increamentse However, it is not possible
to recommend handweedings to weed control, as a main control measure,
because in this case where is very low recoupment and profitableness

of additional expenditures.

Conclusion and —recommendations

Phalaris =>aradoxaT Polvgomir.l,n_c;*lensj3. Snowdenia ..sclystachra.
Guizotia scabra. Sinapjs afver.sis, Aniaranthus retrof10.0ls and Micandra

.p.hysaloides were the most —spread .and harmfull weeds in barley fields.

Among tested herbicides Terbutrine at the rate of 0,75 “ 1.00
kg a.i./ha. Pre—emergence and Fluorcdifen at the rate of 2*5 kg a.i./ha,
pre—emergence were the most effective* They provided good weed
control and the significant incrcanents of barley yield. Handweedings

were less effective.

The latest 8,nd largest weeds, such as Piuparadoxa. S.tolystachva
and Oqg.scabrc. proved to be resistant to these herbicides. Therefore,
it iIs necessary to continue testing new chemicals and, especially,

different mixtures and combinations (split—application) in barley
fields.



Table 1. Weed composition and level of weed
Weed species
Total weeds 1036
Broad leaved weeds 650
Polygonum nepalense 213
Plantago lanceolata 120
Scorpiurus sulcata .......... o— - — 138
Commelina benghalensis 40
Sonchus spp* 28
Trifolium spp. 2r.
Amaranthus retroflexus -
Mcandra ph;sékﬂdes —
Sinapis arvensis 14
Galinsoga parviflora -
Medicago fulcata -
Guizotia——scabra— ¢ 'eeee* 66
Other dicotiledonous 2
Grasses 366
Snowdenia polystachya —
Fhalaris paradoxa 386

Setaria palli&efusca

infestation in 1981 — 1933
= of fresh biomass, g/m?
198I 1982 1933
g 9

100 1020 100 2277

h 394 . 88 1147
21 371 *36 201

12 6 1 45

13 ST X
—-....4 - 9
3 11

24 2 16

- 135 13 o

- 133 13 99

1 108 11 124

- 10/.H 10 59

- 103

6 8— 1 1. =31

- — - 15

37 126 12 1130

- 103 10 350

37 23 2 669

- - 111

100

oo 8

g w o A

50

15
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Sericulture..programme in Ethiopia
Introduction

Mulberry (MORUS) leaf, the food material for silk worms is the
agricultural part of sericulture which plays a significant role in
determining the production cost of cocoons and fruits which are also

very important for making citric acid jam & Jelly.

Belli (1947) reported that mulberry cultivation had been carredd out
at 30 localities between altitudes 1600-2000m. distributed from Harer, Jima(Mizau)
ITekemte, Asmera to Gonder. Among* the eleven mulberry experimental sites
Adi Ugri, Keren, Kobo, Hizan Teferi, Addis Abeba and a much better nursery
was prepared at Indibir and ms planted with the best Italian, Japanese
and Chinese varieties. Breeding of silk worms was carried out at
Addis Abeba, Adwa, Adi Ugri and Mizan. Eventhough, the experiment
was intrupted by the World War 11 Belli concluded that:—

— Mulberry grows in all parts of Ethiopia
— Favourable areas for sericulture vary from altitudes

1400—900m above sea level and 16&0—2000 mm rainfall*

— Breeding is posssible /worms are protected against
night cold. At various areas peasants had shown mterest
in cocoon production. Results of these experiments were

considered satisfactory.

The potential for the production and improvement of sericulture in
"thiopia is great, and the resources are untouched. Today, the IAR is
the only institution in the country to conduct a modest sericulture
programme on the breeding of silk worms and analyzing silk fibre on

scientific lines since 1980.  ..iiiiin i,

Silk is a highly profitable cash crop that can produce a very big
return from small unit area of land. A peasant family can produce its
cash recruiremerits from small portion of the farm releasing most of it
for other food crops. Demand for silk is world wide, it is highly liked
from the local weavers to top fashion designers for its sheen, granular,

beauty and class. Silk cocoons can be sold as a raw material or it can also be



processed into a silk garment, creating jobs, also serving as a source

of a revenue fromsale of bulk garments,

A sound raw silk cottage industry involves mulberry production,
silk worm rearing and silk processing not only creates badly needed jobs

but plays as much enough to keep the industry running.

From our practical point of view many Ethiopians are already familiar
with apinning of other fabrics so that they can adopt the necessary skills

of spinning silk very easily. *—

The objective

To introduce sericulture/silk production/to Ethiopia where the

country has high potential in cocoon production as follows:—

— To apply proper agronomical practices to mulberry plants
so that leaf alatability to worms will be increased and

the ratio of cocoon produced could be determined

— To start a modest programme on silk worm breeding to
produce a reliable source superior quality and disease

free layings/seeds,

— To produce reeled and spun silk materials for weaving into
fabrics.

train
— To [~ technicians at various levels of sericulture,

I—iethodolo£v

Various farm implements and practical methods have been used to
maximize mulberry leaf yield and besides those, the required laboratory
equipment have been arranged for silk worm rearing section to produce

healthy seeds. Indian standard method is U3ed in silk processing.

Results and discussion

As it is stated earlier, the first silie worm rearing was conducted
in 1980 with Polish Polyhybrid seed which produces superior quality silk

but it consumes more leaf and also requires more care, fin the same year,
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rearing was conducted with Indian bivoltine seed which produces quality
cocoons and is also completely adapting to Ethiopian climatical conditions.
Mass selection method is used for breeding the first four generations.

i'o break of the lines were observed. For further investigation rearingl

on line has been continued to 13 generation and for the new breed

N18 X N7 rear™n& has been continued to 7th generation, were imported

in March 1983c

Effect of various agronomical practices have been studied on mulberry
plant at KRS to determine leaf yield per unit area, of land ana also to
see its effect on cocoon production,, With the application of proper
cultural practices upto 2c ,000 kgs* of leaf was harvested witli mean
harvest of 5 to 6 crops* During the first year of plantation 15,000 kgs.

of leai was harvested which produced 930 kgs. of cocoons.

The basic fibre tests and recordings have been made in silk processing
section onsmall hand operated reeling machines locally constructed by
WA3XI. The tests show that the qualitative and Qveness of the fibre remains
in its original performance and can be made into any desired fabrics or
designed fashions. ; ;
! i t ;
Status of research...on sericulture' & identified problems
f : }
Recognizing the great importance of sericulture in general, the progress
in the research is not as satisfactory as it was #xpe6ted to be. Sericulture
was established during 1980/ 81 budget year, and t3p.ere.are certain problems
which have remained important constraints to the rapid expansion of ;

research activities on sericulture. (Basic problems .mainly are:—)
. . f
lo ohortage of experienced staff in (a) silk worm breeding and

seed production, .(b) silk processing section,
2. Shortage of grainage (silk worm breeding equipment).
. i
3* Relying on imported silk worm eggs.

(

4. Insufficient varieties of mulberry leaf. (One variety only) .



Table 1,

Race

«

kb7

Table 2.

Race

x D7
Origin

1 crop
~d
3rd
4th
cth g
6th u

Rearing performance of MB~Yg X

Ho. of eggs
per laying

525
415
5872
587
498

523

518

Comparison of results obtained at GSR & TI

% hatching

93.T
88*8
93.8
94.5
95.6
88
8*5.7
90

wt. of 10
larvae (gms)

43.3
38*9
£3*1
38.1
53.6
42.3
39.2
42

at Mysore

Larval

perio

d

Day Hours

24
25
oV,
32
27

25
25
26

06
08
00
?.c
06
00
18

Yield per 10,000
larvae brushed

#

673/
4972
6603
7726
7108
3006
5096
6710

wt. (kg)

10.306
7.978

11.367

9.899
15.11

11.139
7.506

11.77

(Mysore) & NRS

Single )

cocdon shell S'!k
wt. (gm) we (gm) ‘oo ®
1.567 0.349 22.3
1.706 0.365 21.3
1.737 0.366 21.1
1.284 0,272 21.0
2.193 0*487 22.4
1.570 0.361 22.9
1.567 0.292 18.6
1.805 0.396 22.0

Source CSR.._and TI,. jaroflresa renort 1901/82._

Rearing performance of IE! I8 X ITB» at MS (Ist-6th generations)

No. of eggs
Dfir laving

502

519
480

491
538

500
513

% hatching

90
86
85
88
91

04
93

wt. of 10
larvae (gms)

49.05
39.4
46.4
47 .4
43.0

39.0
4305

Day Hours

28
30

29
31
30

%

Larval
period

10

9
20
18
23

19
12

Yield per 10, 000 g. £
larvae brushed

m Wt (kg)

7816
8101
7909
8608
8400

—7400
7711

14*00
11.00
13.69
11.36
13.60

10.16
11.23

Single Silk
cocoon shell ratio
wt. (gm) Wt. (gm)

1.36 0*46 21.6
1.40 0.35 20.0
1.39 0.41 21.4
1.78 0.45 21.3
1.88 0.42 21.0
1.30 0.35 18.0
1.72 0.40 20.Q

%



Table 3. Hearing performance of X Mm3 at MS 701 — 10 (generation)

Larval Yield per 10,000 sinal .

Race —leng X b7 108 Of €d9S 4 patching 1N- of 10 period larvae brushed >'"9°€ Single Silk

per laying larvae(gms) Wi%coon ratic

' Day Hours No. o (kg) (gm) Mo (gm)

(.),1; crop 435 80 a1 30 20 - - 1,604 0.36 21.42
o0 crop 495 75 30 31 00 9370 15*8 1.621 0,36 22.20
th
9" crop 519 82 47 31 15 8500 10.0 2.00 0.400 20,00

n8th
1 crop 41T 88 39 30 18 8601 11020 1.680 0.340 21.18



Future plans

1) To establish cottage industries, the return is very bag per unit

area of land*;

2) To establish settlement.schemes, either by the Government or co-—operative

Old age, disabled and e”en children can be engaged in the work.

3) To establish the programme to farmers training centers like ARDU,
Agarfa, Gegnoch Amba, Ministry of Agriculture etc... .through

proper channels.
»

/,) To explore thd possibility of using sericulture in diversification.

Conclus—".on
I
From our experience of planning period and preparation stages the
data collected during the course of sericulture programmes at Uazret
Research Station are highly encouraging to establish sericulture industry

in Ethiopia at various ecological conditions.

Kirishnaswami (1?7&) reported that inorder to encourage and popularize
cottage industry on this line, and to increase the net profit earned per
unit area of land 'from Sericulture and competfe with some other agricultural
or commercial cropé Iike;lcofi"ee and cotton in developing countries like

Ethiopia where the; average income is low.
i
Hugues (1982) reported that sericulture research activities require

more investment interms of:—
1) Training besearph personnel at various levels of
sericulture technology as early as possible.
2) Improving, sericulture research facilities

3) Extension of the research work at various Government

Institutions, like training center”, .r«s and VAIXJ.... etc.
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BACKGROUND

It is now six years since the first effective step
to organize the Editorial Board (EB) of the Ethiopian
Journal of Aaricultural Sciences (EJAS) was taken by
the Eleventh National CroD Improvement Conference
(NCIC), 25-27 April, 1978, and five years since the
first historic issue of the EJAS was published in
January, 1979. In this brief report attempts would be
made to recapture some of the accomplishments of the
EJAS in general, and that of the FB for the 1983/84
period, 1in particular. (The maior activities of the EB
for the 1982783 neriod were reported during the

Fifteenth NCIC (T"pril 1, 1983).

The Tfirst EB which consisted of

Editor Brhane G/Kidane — Plant Breeding —A.A.U.
. Il

Assoc. Editor Tave Bezuneh — Horticulture

Secretary Lakew Birke — Pgr .Economics —-E.S.T.

Treasurer Asrat Tpfera -M.C.T.

Members Dereje Ashagari - Plant Pathology -M.S.F.
Hailu Kassa - Animal Science -M.0 . A.
Nesfin Abebe - Soil Science -1 .A.R.
Solomon H/Marianm Veterinary Science—-M.O.P.

reached agreement on the name, objectives, content, organiz-
ation and freauency of publication of the Journal, Finally,
after three years of outstanding service and having
published three issues of the EJAS, the first EB left office

on April 2, 1982, at the Fourteenth >CIC , which elected

the current members of the Board. These included:—
*A A U Addis Abeba University

E.S.T.C. Ethiopian Science and Technology Commission
I _.A .R. Institute of Agricultural Research

M.CiT.D Ministry of Coffet? and Tea Develonment

M .0 A Ministrv of Agriculture

M .S .F.D. Ministrv of State Farms Develonment
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Editor f esfin Abebe -Soil Science -1.A.
Assoc. Editor Feseha Gebre-Ab -Veterinary Science -A.A.U.
Secretary Mulugetta Mekuria -Socio-Economics -1.A.R.
Treasurer Asfaw 7eleke -Horticulture -ALA.
Distrib.Officer Tessema Megenassa wmmCron Protection -ACA.
Members Fevene Chichaibelu -Animal Science -A.A.U.
Biru Abebe eField Crons -1.A.R.
Desta Hamito -Biometrics -M.C.T.
Mesfin Amelia eCoffee Breeding -1.A.R.
Tesfave Tessema eField Crons -ALALU.

As in the past, attempts were made to have a wide
spectrum of disciplines renresented 1in the EB and because
of the felt need for a biometrican and a publication
and distribution officer, the number of the EB was raised

from eight to ten.

HIGHLIGHTS OF ACTIVITIES

During the 19P3/P4 period. the EB through its
monthly meetings, has deliberated and acted u”on a number
of important issues and the followincr constitute the

salient activities.

MEETINGS

R.

(e

Consistent with past tradition, the EB met once everv month

to e-
a) evaluate and screen manuscripts that are submitted
for possible nublication 1in the EJAS;
b) suggest reviewers for those manuscripts which the

EB felt might merit closer professional serutinye

c) determine a manuscript®s Prosbects of Publication
once it 1is received from the reviewers. This
involves either acceptance or rejection of the
paper, which 1is duelv communicated to the author(s).

In the case of divergent decisions by the reviewers,

../3
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the paper is sent to another reviewer or scrutinized
by one or irore of the EB members who have the
competence in the discipline. rinally, the

comments of the reviewers and the marked conies

are sent to the author(s) for inclusion 1in the

final manuscript

d) follow-up the status of manuscripts that are with
reviewers and/or the printers. Peminders are
sent to reviewers to return the article within
eight weeks after receipt should they feel
incompetent or are unable to review the paper

within the set dead-line;

e) augment” the funds obtained from the co-sponsors-
the Addis £beba University (AAU) and the Institute
of Agricultural Resgarch (1AR). As a result, a
number of govefnm;ht and international organizations
were approached. Complimentary copies of the
hitherto published 1issues of the Journal were
provided so that potential donorstcguld appraise

the contents and importance of the EJAS.

MANUSCRIPTS

Through the relentless effort of the EB- a few
dedicated reviewers, and an appreciation bv a small
sector of the agricultural community of the 1impact that
a scientific agricultural journal has on agricultural
development, the EJAS 1is almost up-to-date with the
present Publication of Vol.V (1983"). Enouoh articles
are now with the EB and/or reviewers for the forthcoming
Vol. VI (1984). This 1is rather encouraging when one
views the short history of the EJAS which was beleaguered
from its birth with an arrav of seemingly 1insurmountable
problems. Among these were the lack of sponsor (s) and
hence finance, abscence of a home base* secretarial
support and the vet undeveloped culture and/or Jlack of
incentive (renumeration, promotion etc..) of publishing

in a scientific journal.

A*



Out of a total

the current e: has

are awaiting

comments and

the authors for

of the 63 total,

AAU, 21 by the IAR

Of the total

EJAS, 10 (14.4%) are

protection, 5(7.2%)

sciences, 5(7.2%) in

horticulture and the

this one can discern

of the manuscrints

The reiterate

is conducted in

animal sciences,

has been convening

measure of their

of research findings

however, fewer

and the major contri

areas of animal scie

laud these active

more vigorous role

EJAS for use by the

Of the manuscr

from the Addis Abeba

teaching institution

of Agricultural
a mandate on
the prolific

alert the IAP staff,

make their

The

findings

EB realizes

received 63
publication
approval
modification

34 were

and

63

published

field
socio-economics,
for

strength

papers

groups,

in

, and
Research,
agricultural

publication

that a number
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published
of which

of 69 articles so far

articles out 30

subject to reviewers professional

of the EB , while two are with

and six are rejected. Out

submitted by the staff of the

8 by others.

manuscripts published bv the

in field croos. 19(27.4*) in crop

in soil science, 18(25.9%) in animal

socio-economics, 6(8.7%) in

rest constitute about 10%. From

the lopsided disciPlinarv distribution

in the EJAS.

our previous report, more research

crops, horticulture, etc.. than in

etc.. That the NCIC

the last fifteen years 1is a

and testimony to the wealth

generated by this group. Surprisinaly

were published in these fields

bution to the EJAS was made 1in the

nces and crop protection. While we

we urae the others to olay a

documenting their findings 1in the

agricultural community at large.

ipts published so far, 60% originated

University, a predominantly

onlv 40% from the Institute

the national institution with

research. The EB commends

of the AAU staff and wishes to

of the ever-increasing need to
to

of

available users through the EJAS.

sound jJjustifications
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could be cited for the present predicament. Nonetheless,
it is difficult to reconcile the fact that many

valuable research findings on which so much manpower

and financial outlav have been expended remain unpubl-

ished. This would only be an excercise in futility.

The EJAS continues to be among the top accredited
and recognized reputable journal by the Academic
Senate Standing Committee for Research and Publication
of the AAU. As a conseauence, many are the AAU staff
who have been nromoted by publishing 1in the EJAS. Had
such a policy been strictly adhered to by other research
institutions, the above stumble-block would have been
removed and the flow of publishable material would

have increased as a result of such an 1incentive.

FUND SOLICITING

The EJAS continues to receive enthusiastic support
and generous financial contributions from both sponsors;
the I1AR. However, to minimize the uncertainities
associated with finance and to reduce undue Jleaning
on the co-sponors, a vigorous drive was made to solicit

funds both from national and international organizations

Prominent among these were- The Ministries of
Agriculture? State Farms Development. Coffee and Tea
Development* Education; Commission for Higher Education;
the Agricultural and Industrial Development Bank?
College of Agriculture (Alemaya) and the Junior Colleges
of Agriculture (Awasa, Ambo, Debre Zeit and Jima). While
substantial grants have been received from some, there
are 1indications that assistance could be forthcoming

from the others 1in the near future.

Assistance sought from the |International
Development Research Center (IDRC) did not materialize
due to the precondition by the Center that EJAS be

amalgamated with the East African Agriculture and



Forestry Journal and that it publicr.ag I..\C financed
project reports. This was found un”~cct”iiable to the
EB, because the former imnlias loss ri' the CJAS’
identitv and the latter, since it would be a violation
of the EJAS' policy of publib'ninc a uoiliaccripj: subject
to professional review. Efforts to use -LCA 1s

facilities have so far not been successful.

When the current EB took office, not more than
ten birr was left in the account of the EJAS. However,
through the unreserved support of institutions such
as the Ministry of State Farms Development wh.ich
donated Birr 10,500.n0- the Awasa Junior College of
Agriculture Birr 2.000.00- and the Horticultural
Development Department US $100.00 and [lc~ted.to

earmark an annual contribution of Uc. MOO.00; the EJAS

though in small measures, is now in a position to
alleviate some of the financial burdsn -ron the AAU
and IAR by publishing one or two issttes, intermittently.

Through such funds, the ED published both issues of
Volumes 111 and V, while Volume IV was funded by the.

AAU and the IAR.

This would not have been possible were it not
for the untiring efforts of Dr. Seme bebela, Head of
Research and Advisory Department of *SFD, Dr. Geremew
Haile, Dean of the Awasa Junior College of Agriculture
and Dr. Semu Negus Haile Mariam, Head oi: the Horticultural
Development Department of the MCFD. Thus— the EB
wishes to express its appreciation and gratitude to
them, and to the co-sponsors, the AAU and the IAR who
are always forefront in supporting the EJAS. We hone
that such support would continue and other organizations
would follow suit to keep the only scientific

agricultural journal of the nation viable.

DI LR
Sales were made at the NCIC, on various seminars,
workshops etc... liy members o:T the ET; and through mail

e



from Debre Zeit JCA and PC. Substantial amounts of
the hitterto published issues were given to the AAU,
IAR, MSFD, HDD, and Awasa JCA as a compliment and

a token of our appreciation for the financial contrib-

utions thev made towards nromoting the EJAS.

GUIDLINES_

Statute_of_operaticn « The EB has been handling the
affairs of the Journal on the 1implied tocit
understanding of what 1its duties and responsibil-
ities ought to be. However, <cognizant of the
need for a statute of operation, one was prenared
detailing the terms of reference of each
executive and other members, and in an aticipation
of a Business Manager, the number of the EB is

raised from ten to eleven.

2. Declaration Form: The EB has come across a few cases
of plagiarism. While some were unintention.
others were deliberate. To safeguard against
such acts, the EB has prepared a format in which
a) the institution under which the research was

conducted would either vouch or disclaim the

autenticitv and authorship of a manuscript submitted

to the EJAS and b) authors would declare as to
the originality of the work and attes that the

data was generated by them.

PROBLEMS FACED AND RECOMMENDATIONS

When one reflects on the short history of the
EJAS, albeit the major strides it has made, it is faced
with numerous and varied problems. Prominent among

these were:-

MANUSCRIPTS

Despite some improvements from the past, the

number of manuscripts received are not of the expected

Ja



high standard. This particularly 1is disturbing when
one notes the 1long historv of agricultural research
(though not by developed countries standard) and that
the scientific agricultural community is perhaps

the largest in the country.

Many are the authors who do not heed the
"Information to Contributors™ which not only 1is
published 1in every issue of the EJAS but 1is also
mailed to them alonq with the corrected manuscript
and the professional comments of the reviewers. This
by necessity has led the EP to make repeated proof-
reading, and hence a delav 1in printing. Articles
dispatched to authors are returned “correctedl with
seemingly every unending and new waves of errors. What
is more exasperating is that at times the renuired
number of the articles (three) are not submitted.
Addresses, tables (it is appalling and grotesque to
find simple means miscalculated.) and references are
not properlv written, thus leading to a major overhaul
of the papers by reviewers and members of the EB. The
problem is compounded by the slow response of authors
in returning the corrected manuscripts thereby causing
further unnecessary delay 1in printing. > miniminizje
such delays- the EB was forced to shoulder the added
responsibility of Proofreading the gaily, which normally

is the responsibility of the authors.

This situation has been tolerated for fear of
discouraging the vet 1inexperienced but potential
contributors, however, the 1ill-nractice appears to be
rampant among experienced senior scientists as well.
Nevertheless, with the evergrowing appreciation of
the EJAS and increasing flow of manuscripts, this trend
should not be allowed to continue. This would mean an
outright rejection of a manuscripts by the EB prior
to review, if it doesn ™ have proper scientific write-

up and fails to conform to “Information to Contributors"”

/9



While the right of individuals to publish 1in a
mjournal of their choice should be respected, the
practice of publishing 1in foreign jJournals 1limits
the access of such information to users in the country
as a whole. This not only deprives usable information
but it also erodes the EJAS indirectly. Thus, 1in the
interest of availing research findings within the
country and hence enriching the EJAS, institutions
involved 1in research should examine their publication

policies vis-a-vis®data generated by them.

REVIEWERS

The EJAS duelv acknowledges the great service
rendered by a handful of reviewers. Had it not been
for their unreserved contribution, the journal would
have flaundered long aao. All the sames the chronic
oroblem of getting Qualified reviewers 1is still with
us. Even when competent reviewers are found, there
has always been the unavoidable but understandable
delay 1in returning the reviewed manuscript. Despite
this, the EJAS which has been behind schedule 1in
printing 1is now catching up with the publication of
both 1issues of Volume V (1983). Even then, we urge
members of the NCIC and others to play a greater role
in revieweing articles,- suggesti nqg possible reviewers
within and outside the country etc. In the abscence
of any renumeration, we suggest that comnlimentary
copies of the Journal be provided to reviewers, at
least for the interime period until such a time that
the EB in consultation with the sponsors could arrive

at a workable solution.

OFF*CE_TfIND SECRETARIAL SUPPORT

The Journal, at present, is at the mercv of the

few individuals who constitute the EP. Despite

cm T

repeated requests for a budget and office space, the
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EJAS continues to have no office, secretarial or
logistic supDort of any kind. As a conseouence the
monthly meetings are held in the E.S.T.C. through

the kind assistance of Dr. Lakew Birkie . and the EB
duely acknowledges his contribution. Enuallv, due to
the lack of a store , unsold conies of the Journal

are kent either at the Debre Zeit JCA or 1in one of the
offices of the Socio-Economics Deoartment through

the assistance of Ato Muluoetta Mekuria.

Having the Journal tyned is beset with a host
of problems which are numerous to mention. Yet, when
one views EJAS, the onlv national jJjournal 1in agriculture,
in juxtanosition to some faculty jJjournals of the AAU
(Sinet, etc..) the comparison ends there. Such jJournals
not only have full time secretaries, but possess the
necessary paraphernalia such as IBM composers, [IBM
typewriters, office, store, filing cabinets etc. But,
the EJAS thrives on the nerseverance of the FB members,
who not only have added institutional resnonsibilities ,
but who had to travel to Addis Abeba from such far away
places as Alemaya, Bako, Debre Zeit and Jima for
monthlv meetings and for executing specific assignments.
Needless to say, the abscence of office, store,
logistics, supnortive staff has made it difficult to
follow-uo correspondence, typing of manuscripts,
printing, sales, distribution etc. Since the
distribution of the Journal 1is no less important than
the publication, and because the arrangement instituted
by the EP leaves little to be desired, we suqgest
that a business manager be assigned to follow up the

chain of activities from typing to distribution.

The present EB has miraculously survived these
stumble-blockst however unless corrective measures
are taken soon, these would 1in the long run be

detrimental and possibly lead to the demise of the



EJAS. Thus, the nresent ad-hoc arrangement which 1is
based on good will need to be re-examined and concrete

commitment made by both the AAU and the [IAR.

PRODUCTION , SALES__AMD_DISTRIBUTION

This has been handled, for the most part, by
members of the EE. Due to the Jlack of well constituted
mechanism and the limited subscription- sales have
not proceeded in sufficiently vigorous pace. As a
result, 1income from sales are not yet large enough to
keep the Journal viable. This means that the Journal
has to continue being subsidized and thus remain under
the tutelage of the AAU and the I1AR wuntil such a time
that ESAS is formed. We, therefore, recommend that
this be accomplished through established institutional
channel(s) and that either one of the sponsors designate
an appropriate person (s) to handle this important

aspect of the EJAS.

LACK OF ADEQUATE PARTICIPATION_OF EB_MEMBERS

Because the Journal is deficient in experience
and tradition and aware of the need of close follow-
up , the EB agreed to meet once every month. However,
since some EB members consider service 1in the EJAS
of low priority compared to the commitment they have
to their respective 1institutions, it was not possible
to oet the full participation and involvement of all
members. As a conseguence, some meetings had to be
cancelled despite the fact that some members come from

such remote places as Alemaya, Bako and Jima.

That certain assignments are either relinguished
or relegated to only a few members has aggravated the
chain of problems. Therefore, it is imperative that
only those individuals who are commited to serve the

best interest of the Journal be elected to the EB.
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It must also be borne in mind that proximity plays
a vital role since constant communication has to be
maintained, and this has been a hinderance in the

affairs of the current EB.

Conscious of the fact that the recommendation
made by the out-going EB became an issue in tite Th
NCIC (April, 1982), the now out-going EB refrains
from making such a recommendation of possible 1incoming
ED members, and leaves the decision to the NCIC.
However, should our advice and suggestion be sought
we would only be glad to comolv. The EB, however,
feels that future elections be held at the Ethiopian
Agricultural Pesearch Conference (EARC) where
agricultural scientists other than members of the

NCIC would participate.

TERM OF OFFICE
Vox
From the experience it has acquired and that

of other countries, the EB feels that two years of
service 1is too short a time to get ones bearing and
make a meaningfull contribution to the development

of the Journal. Further such a rapid turnover of

the EB members does not warrant lack of discontinuity
and timelv publication of the EJAS. Thus, we recommend
that the term of office be five years, beginning

with the 1incoming EB members.

In a final note, the EB would like to take
this opportunity to thank those who. directly and/or
indirectly have contributed towards the growth,

development and reputability of the EJAS.

Reported By:
Mesfin Abebe
Editor
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ANNEX

1. Number of Articles Submitted to

EJAS (1982-84) 63
2. Articles with Reviewers 30
3. Articles Accented for Publication 25
4. Articles Rejected 6
5. Articles with Authors for

Modi fication 2

63

DISTRIBUTION OF ARTICLES SUBMITTED BY DISCIPLINES

(1982/84) .
1. Animal Sciences 13
2. Croo Protection 13
3. Field Crops 10
4 . Soil Science 7
5. Veterinary Medicine 6
6. For aere Pasture 4
7. Germplasm Collection 2
9. Coffee 2
9. 0Oil Crops 2
10 Agric. and the Nation 2
11 Socio-Economics 1
12 Agric. Engineering 1
TOTAL 63

DISTRIBUTION OF ARTICLES BY INSTITUTIONS (1982-84)
1. Addis Abeba University 34
2. Institute of Agricultural Research 21
3. Others 8

TOTAL 63
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ETHIOPIAN JOURNAL OF AGRICULTURAL SCIENCES

Statute of Operation

Draft

PREAMBLE

The Ethiopian Journal of Agricultural Sciences should have
been the organ of the Ethiopian Society of Agricultural Sciences.
(ESAS), which, had it been established, would have its own
constitution, by-laws etc. In the abscence of ESAS it was
dectefcd necessary to draft the following Statute of Operation

for ESAS*

NAME; The Ethiopian Journal of Agricultural Sciences*
ABBREVIATIONS E J A S .

ESTABLISHED April 1978 by the 11th session of the National

Crop Improvement Conference*

SPONSORS: Institute of Agricultural Research and
Addis Ababa University

AIMS AND OBJECTIVES s

1) Establish pr~f3ssional communication among
agricultural scientists.

2) Orderly dissemination of agricultural research
information to the forming community as a
whole, and

3) Promote application of research findings and
development experience in the teaching process

in all fields of agriculture.

ORGANIZATIONs 1) The editorial board is totally responsible for

the affairs of the journal.

2) The board shall comprise of 11 members.
3) The officers of the board shall comprise of
Editor

Associate editor
Secretary—

Financial Officer
Distribution officer
Internal Auditor

and 5 regular members.
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The editorial board shall have a paid business
manager, subordinated to the distribution
officer.

5) The members of the board shall be elected
for a period of 5 years by the Ethiopian
Agricultural Research Conference.

6) The members elected to form the Editorial
board shall appoint the editor, asso.
editor, secretary, treasurer, distribution
officer, internal auditor etc... . The
appointment to the various posts by elootion
shall be done under the chairmanship of the
outgoing— editor.

7) At least two members of the outgoing Editorial
board shall be elected to form part of the
new Editorial board.

8) A member can be elected to the Editorial
beard not more than 3 times.

9) The board has the right to select —*hd put a
replacement to a post vacated and of re-
shuffling members to various posts during a

given term of office.

DUTIES AND RESPONSIBILITIES:

The outgoing editor shall be an advisor to EJAS

Editorial board for one term of office.

EDITOR

1) is responsible for the affairs pertaining
to the journal.

2) presides over all meetings concerning the
journal.

3) calls meetings at regular intervals and

when ever deemed necessary.

K) sees that the journal is regularly published



5)

6)
7)

8)

assigns responsibilities to the membTTP

of the editorial board,

represents the Editorial board of EJAS,
Approves payments, countersigns check

with the financial officer for payments

of services rendered to EJAS.

Communicates final status of the manuscript

to authors.

Associate Editor

1. Acts as an editor in the absence of the
latter

2. Performs .all functions upon the delegat-i "
of Editorial Board

3* Would be responsible for popularising EJAS
fund raising and roliciti” ,, other holp
for the development and growth of the
journal

4. Prepares the annual budget of EJAS

SECRETARY L

1) Handles all correspondences par Gaining to
the journal,

2) Prepares and distributes agenda of meetings
in advance.

3) Writes minutes, keeps file and record of
EJAS.

4) Receives manuscripts form authors, presents
to the Editorial Board meeting and sends
the manuscript to the relevant body on the
basis of the Editorial Board decisions.
Communicate on the preliminary status of
articles to authors.

5) Helps the editor in all other matters.



Financial Officer

1) Handles financial and related resources
of ejact.

2) Settles payments of EJAS with the approval
of the editor.

3) Countersigns checks of T
payment for services rendered to EJ4S.

k) Prepares and presents financial and other
related reports to Editorial Board and

other bodies when'requested,

INTERNAL AUDITOR

1) Conducts regular auditing of finance and
related resources of EJAS.

2) Prepares and submits report every siXx
month on the finance.and related resources
of EJAS.

PUBLICATION AND DISTRIBUTION OFFICER

1) Distributes journals to subscribers on
time.

2) Responsible for keeping the journal.

3) Maintains records of sold and unsold copies
of EJAS.

4) Reminds subscribers to renew subscriptions.

5) Recruits new subscribers together with the
asso. editor*

6) Searchs for better methods that enhance
wide distribution of EJAS.

7) Submits financial reports on the status of

distribution regularlyf

BUSINESS MANAGER

1) Is responsible for all matters concerning
the printing, sales and distribution o”
the journal and is accountable to the dist-

ribution and financial officer.
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2) Assists the editor, asso. editor, secretary,
distribution officer in their respective
responsibilities.

3) Makes sure that the secretariat of the
journal is properly maintpined”

k) Attends all matterspertaining to general
procurement.

5) Executes functions given by the Editorial
Board of EJAS.

MEMBERS

1) Attend regular and other meetings of EJAS

2) Participate in the initial professional
screening of manuscripts before despatch
to reviewers and in the identification of
reviewers.

3) Generate and implement ideas for the growth
and development of EJAS,

4y Work for the popularization and dessimen-—
ation of EJAS.

5) Make certain that the standard and
quality of EJAS is maintained and up-
graded.

6) Represent EJAS Editorial Board when®"f*r

delegated.

APRIL, 198~



COMMITTEE REPORT

ON

DOCUMENTATION OF RESEARCH

OF

THE INSTITUTE OF AGRICULTURAL RESEARCH

ADDIS ABEBA



BACKGROUND

During the 1983/84 Project Review Meeting a steering
committee was formed to streamline some of the prevailing discrepancies
in: research coding, progress report, the kinds and format of

IAR publications etc.

The committee which was formed on October 20, 1%$)83 (Ref* No.
416/ 76/ 90/ 2) was composed of:—

* W/t Abrehet Habtemariam — Documentation
Ato Beyene ICebede — Coordinator, Dept* of Animal Science
Ato Demise Chanyalew — A/Head, Planning and Programming
Dr. Desta Beyene — Coordinator, Dept® of Soil Science
Dr. Hailu Gebremariam — Chairman of Team Leaders
Dr. Mesfin Abebe — Research & Extension (Chairman)
Ato Mulugetta, Mekuria — Coordinator, Dept* of Socio—Economics
** Ato Seifu Gebremariam — Coordinator, Depto of Horticulture
Ato Tsedelce Abate — Coordinator, Dept, of Crop Protection
Ato Tsegaye Beru — Head, Liaison & Publication Dept.
(Secretary)

The committee met on several occasions, and by its ad-hoc
sub—committee contacted both the AAU and ILCA to learn from their
experiencesff In its deliberation it has extensively referred to
various IAR documents and, especially exhausted a previous IAR

committee report (August 26, 1982) which addressed itself to:—

1. Preview procedures and guidelines
2. NCIC formats and guidelines
3. Review procedure, and

***40 Annual research conference regulations.

The present report includes the highlights of the committee's
decision, and is by no means exhaustive. The ba,sic concepts laid
in the previous report have not been attered and we feel that they

can be used for a long time to come.

* Joined the committee on her return from England
** Later replaced by Ato Lemma Dessalegne due to work pressure

*m* Officially know as Ethiopian Agricultural Research Conference (EARC)



Due to other commitments, the committee has yet to have
subsequent meetings to finalize its recommendation. Until then,
the salient points are here presented in the hope of getting
feedbacks for possible incorporation in the write—up of the final
guidelines. In the interim period, we urge that recommendations

suggested here bo adhered to.

THE PRESENT PRACTICE

The present coding system is considered to be neither flexible

nor hospitable. Some of its shortcomings are:—

1. It does not include all the past projects and therefore

these are not documented*,

20 There have been cases where project codos have been

changed in subsequent years thus leading to confusion,

3. Projects which were initiated in previous years are

resubmitted in subsequent years.

4* Because of inadequate comioinication between the Liaison
and publication Department and researchers, there have
been changes in titles, codes and years of project
initiation.

5. The coding system does not go hand in hand with the

progress reports.

6. Researchers that, for various reasons, are not involved

in a specific research are listed in the prigram, etc.

Although developing a new coding system is certainly time
consuming and necessitates additional manpower, it was agreed that
a new system be developed. The new system should embrace trials

conducted prior to the institution of the present system.

There is also a felt need to have a registration book, accession
numbers, a guideline, codes, titles and carding system. This tentative

suggestion would be further pursued by an ad—hoc committee.



8 2 1 -

PROGRESS REPORTS

A progress report basically is intended to indicate the
development of a project for the specified period of time. Thus,
reports that are long overdue can, by ot extent of imagination
be considered progress reports. So far the IAR puuiisnes twelve
"annual” progress reports (8 Teams and 4 Tsftbartments). Such reports
should be timely, concise but provide as much factual information
as possible such that continuity could be maintained in the abscence

of the initiator¥,

Progress reports may not be easily comprehended by the general
public but are of importance to researchers* They contain technical
information, give tentative recommendation, suggest trends on future
lines of investigation etc. However, there have been cases where
non—technical problems encountered have been reported. Needless
to say, this could have direct and /or indirect bearing on the trial;
but evoking the problems of vehicles, lack of fertilizers, insecticides
etc, would provide no usable information. But citing meterological
changes, frost, etc. as "problems" might shade some light on the
outcome of the investigation. Problems of logistics, supplies,
manpower, etc. diould appropriately be included in the biannual
report (formely quarterly report) and possibly at the preview and

review meetings.

The lack of format or guidelines on the write—up of progress

report has led to:—

lo Lack of clear definition of the stipulated objective and
led to a conglomeration of data that follows no systematic

pattern or design.

2. Disorganized and unsystematic reporting often is observed.
This might arise because some staff are, unwittingly
or by design,overloaded with research or administrative
work thus devoting less time to research. This has been
the major contributing factor for delay of reports.
This must be rectified by either limiting the number of
activities one should handle —eg. new trials may be
proposed only when the previous ones are completed or
provide more assistance or limit the number of committees

one should serve in.



Incomplete information or lack of comprehensiveness despite
the availability of a wealth of data is rampant. Some

just do not seem to have the ability to report their results
in a meaningful manner despite the fact that they initiated
it in the first place. Others seem to be plain careless

or negligent. No sPt<Spwas taken to rectify the situation.
Had the name of the reporter been indicated at the time

due stept could have been taken and the culprit discredited.
Conversely, appropriate credit was not given to those who

submitted well documented and scientifically written reports.

In the abscence of an effective publication committee there

could be prospects of plagiarism.

To ameliorate the prevailing sad situation the following are

sted:

1.

5*

The Liaison and Publication Department through the IAR
management urge Teams, and Departments to submit reports
on time. Failure to comply should resula in serious

administrative measures, (This would be treated later)®

For reports that are long over due the_r information of
three or four years could be compiled (summarized) and

presented as one publication.

To insure against the loss of information, raw data should
be kept with a) the Officer—in—-Charge, b) the Liaison
and Publication Department and c¢) Team Leader and/or

Department Coordinator.

As it pertains to the crop teams, the Chairman of the Team
Leaders ascertains that a) raw data are sent by cooperators,
etc. to respective teams on schedule, and b) there is a
systematic reporting of data and proper interpretation of

results i.e tables, etc.

The cooperators or station representatives should send all
processed data from stations to crop/department coordinators
who after checking the authenticity and proper presentation
would forward the final report to the Liaison and Publication

Department.
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Reports must have the final approval, of the Publication
Committee which by and large is composed of Department

Coordinators.

GENERAL CONTENTS OF PROGRESS REPORTS

All progress reports must bear the address of the Institution

and year of publication.

All progress reports must contain a staff list (Department

or Team).

All teams will have separate publications under their
respective departments. The contributions of all disciplines
should be memtioned, Such a report could have the following
title with appropriate changes for other departments such
as Animal, Soil, etc.
eg. Institute of Agricultural Research.

Department of Field Crops.

Progress Report of Tef Team (Sci. name) for the Period

The inside cover would be the same as the front cover which

bears the address of the IAR and tinie , of release.

The write—up would be quasi-scientific since a final write—up

of the completed trial is presumed. However it must h'ce— —

a) Abstract — This gives the essence of the major findings

and normally does not exceed 200 — 300 words.

liposuction — Here some background information is given
by indicating clearly the objective of the trial. Effort

should be made to back it with references.

c) Materials and Methods - includes only the essence of
the materials used and the methods employed. Mention of
day—to—day items like use of vehicles, beakors etc is

not a normal practice.
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d) Results and Discussion — covers the highlights of the
findings. It should not be cluttered but concise.
Charts and tables can be used to better advantage.
Please note that figures are more eye catching and convey
meanings fast. As in introduction literature citation
(where possible) should be done to coraborate the

findings,

e) Tentative Recommendation — If the work is of long—term
(eg. research on tree crops, livestock) attempts should
be made but it can be optional if the research has not

yet matured.

T) References— This includes not a bibliography of suggested
reading but the actual citation made in the text, if

any. It should be included where appropriate and

possible.

As the case may be completed, on—going, discontinued, and

modified projects would be reported. PNYT and N®P are also
included. However, since information about NYT can be found
in the NCIC proceedings it need only be summarized in a few

paragraphs without tables.

The code, title and year of initiation should be included

for any kind of report.

Name of the initiator and/or reporter must be indicated. It

'could be the same person except under rapid turnover of staff.

If a project is reinitiated with major modifications, then

the name of the initiator need to be included.

Due recognition should be given to cooperators who in the

abscence of the initiator do the write—up.

SPECIFIC CONTENT AND THEIR SEQUENCE

All progress reports must contain the following:

1. Table of contents
2. General introduction

3. Metreological data



4* Technical report which includes:
a) Code, title, initiator whose title would he indicated
with anasterisks at the ‘'bottom ‘of the first page.
b) Abstract
c) Introduction
d) Materials and methods
e) Results and discussion
f) Tentative recommendation (where possible)

g) References (where possible)

5« List of staff among which are:
a) Name
b) Academic qualification
c) Disciplines (soils, protection, etc.)

d) Stations/substations

DEADLINE FOR SUBMISSION

Progress reports should come out without delay*

The report should be submitted by the end of August. To
maintain the tempo and insure timely publication, reports
submitted beyond the deadline would hotr be—considered; Such

reports would be defered for subsequent issue.

If reports are not submitted by the end of August the
management should take serious action. The suggested

alternatives are:

a) delay academic promotion
b) deprive scholarship, seminar, etc. opportunities
c) deprive a forum for the presentation of such findings

on NCIC, Review, etc.

d) other punitive measures as deemed necessary by the

management.

In the case of cooperators outside the IAR, one possibility

could be curtailing funds earmarked to them through the IAR»



PROCEEDING

Proceedings contain a compilation of scientific reports (papers)

presented at symposia, workshops, conferences, seminars, etc.

These

At present two kinds of proceedings are published by the IAR.
are:
The National Crop Improvement Conference (NCIC) and

The Ethiopian Agricultural Research Conference (EARC)

The following general guidelines are suggested:
1. It is not mandatory that a researcher presents papers at EARC
but at the NCIC. This is provided that the investigation

is complete and contains recommendable information.

2« Each report in a proceeding must have scientific write—up
This means each must have 1) Abstract 2) Introduction
3) Materials and Methods /.) Results and Discussion 5)
5) Reference and . whera® . applicable appendices or

attachement such as list of participants.

3* The proceedings have itttles and indicate the date and place
of venue. They come out iIn series,
eg* a) Institute of Agricultural Research
Proceedings of the Sixteenth National Crop Improvement
Conference
April 16 — 13, 1983
Addis Abeba

b) Institute of Agricultural Research
Proceedings of the Second .Ethiopian Agricultural
Research Conference
A~rol 19 - 20, 1983
J: . ' Addis Abeba

4. The code of the project, and title, the professional title

of the author(s) or reporters or cooperators or compilors
and their institutional affiliation is indicated as a footnote

on the first page of each article.

5. Should the research be initiated bysctoecmetseOrcrt data compiled

or reported by another, this should so be indicated.



60 Papers presented at any conference, after scrutiny by the
Publication Committee, could be submitted for publication
to a scientific journal* However, it should be indicated

in a footnote as to where the article was first presented.

7. The content of the proceedings is subject to review by the

Publication Committee.,

NATIONAL CROP IMPRQVEM T CONm?,r.TCS (iriC)

The NCIC, held annually or three days consists of:
I* Plenary session (day 1) in which keynote—address, research

highlights and reports by various agencies are presented.

Il. Group session (day 2) in which major findings of:— a) cereals,
b) oil and fiber crops, c¢) horticulture and coffee, and

d) pulses are presented.

I1l1. Plenary session (day 3) in which reports from group rapporteurs
on recommended technology or completed projects with usable

results would be delivered.

1. Information to be presented at the NCIC would be left to
the joint discretion of the teams/departments, the author(s)
and Publication Committee. This means a researcher suggests
to the team that his findings be presented at the NCIC, and
the team should it approve it passes the report to the

Publication Committee.

20 The reports will have codes, title, name of author(s)/reportors/
cooperators, institutional affiliation of author(s), the last

one as a footnote with asterisks.

3. Though it should have scientific write—up completed trials
should be presented in such a way that the findings are

easily understood by users — i.e. it should not be too technical.

/r.  The deadline for submitting reports to the Liaison and
Publication Department is February 15 of ee.ch year. Since
the NCIC is held on later part of March, enough provision
must be given for review, typing, publication®etc. The

reports should not exceed ten pages.



5. The reports would be screened by the Publication Committee,

PRESENTATION OF PAPERS

Research Institutions (IAR, College of Agriculture, etc.)
— highlights on pressing research probleraB
— the progress of research projects

— completed research projects

State Farms, RRC

— highlights on progress in crop production

— production problems and expected solutions from research

— impact of variety and other recommendations oncrop production

— suitability and problems of imported chemicalsand seeds

Development Agencies (ARDU, WADU, etc,)

— highlights of results of demonstration trials

— impact of varieties and other recommendations

— progress and problems related to crop production

— envisaged changes of programmes

Ethiopian Seed Corporation
— progress and problems

— highlights of future plans related to seed production

Agricultural Marketing Corporation
— Status and types of imports of agricultural inputs
distribution of agricultural inputs

— progress and problems

Ethiopian Grain Agency, Ethiopian Oil Seeds and Pulses Ebcport Corporation
— status of grain import and export

— priority crops for export market

— problems of meeting quality standards for export of agricultural

commodities

Horticulture Corporation
— status of import and export of horticultural produce
— priority crops fsr export market

— problems of meeting quality standards for export



Ministry of Coffee ana Tea, Development
— status of coffee export andimport .
— problems of meetinglqualitystandards for export

— suitability and problems ofimportedchemicals

AllEttiiopirn Farm;r 13 Associati on

— Problems of crop production

— impact of varieties and other recommendations on crop production

— cooperation with research institutions and extension in the transfer

of agricultural research results

Special papers would be presented on invitation as appropriate,

THE AGRTCULTURAL RESEARCH CONFERENCE

la The proceedings of the EARC will contain authored research
articles, review articles (by team, department or individuals
of high professional competence), and short communications.
These could be completed or incomplete projects that suggest
trends and areas of possible investigation. The papers which
must be of high technical standard must have a scientific,

write—up similar to the EJAS.
2* Potential papers would be reviewed by the Publication Committee

30 The EARC wiJl convene annv.ally right after the NCIC. This
is in divergence to the previous committee report. The
suggested change is due to a) the inevitable loss of momentum
if convened every two years b) logistcs. If EARC is held
every two years in October as previously suggested, it would
mean unnecessary disruption of stations ‘'activities at a
critical time of harvest and repeated trips to Addis Abeba.
This, we believe, could be avoided if the EARC is held just
after the NCIC. Further, October being a time prior to harvest
information which otherwise would be incorporated at EARC

is not yet available.

4« During the 1932 EARC, separate but simultaneous meetings were

held in crops and animal sciences for one day only. In
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future EARC, however, all agricultural scientists would
meet together for two days. This, it is believed, would

promote cross—transfere of information.

To allow enough time for communication with authors, review
articles, etc. the deadline for submitting papers is no

later than the end of December.

Manuscripts submitted to international journals must first
be presented at NCIC or EARPIC and be published in one of
the IAR publications. This would allow easy access by the
Ethiopian Agricultural Community. Equally, efforts must be
made to strengthen the EJAS rather than enrich external

journals.

The abstracts of approved papers would be distributed during
the conference. The discussion at the conference would be

recorded and would be included in the proceedings.

SEMINARS, WORKSHOPS, SYMPOSIA. ..

These would follow the format of EARC and would have scientific

write—up.
Should be authored and have series, where applicable.

If edited or compiled by an individual (s), this should be

indicated.
Due acknowledgment should be given.

Should be approved by the Publication Committee.

INTERNATIONAL CONFERENCE PAPERS

details are similar to proceeding. However, the following

observed.

Such papers should get prior approval of the Publication

Committee.
They must first be delivered in EARC.

The abstract of the paper may be sent to the organizers prior

to the approval of the Publication Committee so that the



author(s) could meet the deadline., However, should the
paper be rejected by the Publication Committee, it shall

not be presented in the international conference,

4* If the conference is held in the interim period, the
article should be presented in the forthcoming EARC but
copies or reprints should be given to the Liaison and

Publication Department for compilation.

.TECHNICAL MANUAL

This does not fall within the scope of a handbook and contains
information on matters like laboratory methodology, (laboratory manual)

field record books, etc,

1, It..can be authored by an inI

if

and should have series,

dividualsdepartment, a team, etcc

\

2, Will include the name of the Institute, date of publication,

acknowledgment, if any, and references,

3, The Publication Committee will ascertain whether_it carries

all the pertinent information.

HANDBOOK

It contains transferable information and covers a specific area—
It is of higher standard than a technical manual or extension bulletin

but lesser than a book though it meets the standard of a book,

1, It will have a scientific write—up with a title, tables
of contents, introduction, acknowledgement, main text,
reference and an index. The name of the institution and

date of release would be included,

2, The name of the author(s) or editor(s) would be indicated.
In the event that the handbook is revised, the original
author(s) or editor(s) would be retained, but the revisor

would be indicated as ”Revised by,,," However, prior

approval of the Publication Committee should be sought.



3. In the event that major changes are made and substantial
amount of new material or information is incorporated,
the names of the original writers should only be indicated
in the "forward or "introduction" and the person who made

the major overhaul will now be the legitimate author.

TECHNICAL BULLETIN

It contains original findings on a given area. It could be a
compilation of finished projects..or review of several years' research

activities.
1. It should have a scientific write—up,
2. Should bear the author(s) name and must come out in series.

3. The salient points should be reported in EARC prior to the

release of the bulletin.

4. The highlights could also be published in a scientific
journal with the code, title and institution indicated as

a footnote.

5* Conversely, should the technical bulletin be released after
publication in a journal or EARC proceeding, this should

be indicated in the forward to the technical bulletin.

6. Due acknowledgement should be given and the forum it had

come out be indicated.

EXTENSION BULLETIN

—I. It contains non—technical but usable information or
technology which is easily transferable. It may include
a bibliography depending on the subject treated and comes

out in series.

2, The Liaison and Publication Department is responsible for
such a publication. But until such a time that the Department
is strengthened- individual researchers should be encouraged.
Under this condition authorship right is given but not if

the Liaison and Publication Department releases it.



3. If edited, or compiled or prepared "by an individual this

should also be notedo

4« It is subject to the approval of the Publication Committee,,

NEWSLETTER

The newsletter that used to come out irregularly is discontinued
altogether,, Thus, the Liaison and Publication Department should

reactivate it immediately,,
The newsletter published in series is envisaged to contain:—
lo View point would replace editorial
2® International visits, promotions, departures, appointment, etc

3» Announcement of conferences

40 Highlights of Preview, ffeView, NCIC, EARC and other IAR

workshops, seminars, etc.
5» History of stations, new developments, etc.

6. Such a publication may or may not have authorship.

LEAFLET

lo It is non—technical and contains highlights of research

recommendation,

2. 1t would be prepared by the Liaison and Publication Department
However, until it is strengthened, individuals, teams, etc*
should be encouraged to produce it under their authorship,
though , it should be handed the Liaison and Publication

Department for publication,

3« Should have series, name of the institution and needs the

Publication Committee's approval.



RESEARCH ABSTRACT

lo It is a compilation of pertinent research findings in
about hundred words. The abstract would indicate the

code, title of project, date of initiation and completion,

2c It is suggested that one research abstract which would embrace

all teams and departments be published.

3. The abstract would read:—
Institute of Agricultural Research

Research Abstract for the Period to

Date Issued

ANNUAL REPORT

It will contain firTXLOi al statement (budget), research
highlights i.e. the number of approved and completed projects, future
trends of research, |I.A.R. — vis—ar—vis station and manpower
development>different committees within the IAR, conferences,

training, released or forthcoming publications etc, for that year.

Such a publication would include nc author "but would be
released in series bearing the name of the Institute and date of

publication,

JOURNAL

Presently the IAR does not publish a Journal, nor would .this be
entertained in the near future. However, as a co-sponsor of the
EJAS, it must continue to give its unreserved full support while

at the same time strengthening the existing or proposed publications”®

Because its staff publish in "both EJAS and international journals,
some of the tenets should be established. Thus, a manuscript submitted

to a journal should meet:

1, The article must first be screened and approved by the
concerned department or team before it is passed on to

the Publication Committee.



2. Prior to submission to a journal, it must' be approved

by the Publication Committee.

3. The paper must have a scientific wri—taup ninilar 'to that-'of

the EJAS.

4« 1t must contain the code, title, institution, author(s)

or cooperators name and due acknowledgement where appropriate.

CODE AND FORMAT

The committee has not yet thouroughly deliberated on this point.

However, it has felt that:

M
1. The present coding system which seems incomprehensive need

to be evaluated with modification or institution of a new

one in mind.

2. The current format for research proposal is found to be
deficient. It does not leave enough room for sufficient
analysis of the project. It does not demand that a proposal
be backed with sufficient background information and
extensive literature review. To this end an ad-—hoc committee
composed of w/t Abrehet Habtenariam, Ato Demise Chanyalew and
Ato Tsegaye Beru has been formed to produce a draft working

document.

Finally thanks are in order to all members of the committee who
worked relentlessly to produce this working document and | trust that
their zeal would be kept up to see it become the "bible" of the IAR.
on documentation of research. Our appreciation also goes to those who
would carefully examine the document and send their positive feed backs

and criticisms. This could be mailed to either Ato Tsegaye Beru or |I.

Reported by: Mesfin Abebe



