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Res is tance screening was the

1988. This included virus and bacterial

as ir the screen house ynder artifici al

other diseases such as web blight,

vhivea pod rot. was done under fi o1 d con d
Virus transmission stcdies through seed
this year also. Similarly a statistical
of yield loss due to virus was conductd
filler trial. A new experiment on chemi

initiated. The results of all these exy]

pages.

I. RESISTANCE SCREENING FOR M

ash y

main i tem of’ research during the vear
well
inoculation. Resistance screeni ng for
stem blight ,
itions orly in the disease rnursery plot.

hlight screening in the field as

cercosporiose and choare-
and by insects were continced

Ly

d to confirm the results of last: ,eqp

during

laid out experiment for estimation

cal control of ashy stem blight was

eriments are discussed in the following

A TORDISEASES.

1 .1. Screening for virus resi

stance .

5 2

and Y varieties were screcned for theirn
at Djibelor. These entries were divided

3 varie tes and 5 pypai 57 one brecding 1in

trials . In the f irst set one breeding 1
set had 19 entries with 4 replications.
design. Each entry had 4 rows of 5m ler
the plants was kept at 50cm.

Orne row of a local susceptible variety
each experiment. This served as spreade
with the sap from the virus infected lg
10 the test entries. ‘The inoculum wass
in the phosphate buffer. Ca»horurdum po
as an abrasive. The inoculation was do:n
primary leaves with a forefinger wetted
on 6/C8 while the inoculation was done
rows was quite satisfactory. The obsery

The summary Oof observations ‘5 presente

entries comprising of t!

l8faeding lires from advanced generat lons

virus resis tarce under field conrdit ione

into 4 sets each with 11 breoding lines
es which are likely to go intc mirikit

ine was replaced bty Ndiambour. "hig <anh
They were planted in a rarndomised block

gith spaced at 50 cm. The spacinrg wi thir

was sown ir between 2 replications of
r row . The spreader rows were inocul ated

awres which helped to sporcad the infection
repared by blending virus infected leaves
wder was added to the inoculum teo act

e by rubbirg the fully grown well exparded
wi th the inoculum. The sowing was done

or 31/08. The infection on the spreadér
attions on test entries were recorded twice.

d in table 1.




Table 1 Virus incidence in the f id at Djibelor or the entries of
advanced yield trials,
Sp.h° | Cross } bty I\’irus Inc:?.dem:«;l Remarhs
| | | . of 4 rep)|
1 2 3 4 5
l | |
Yield trial 1 |
l | 58-57 x IT 810 1137 | 253 N 47-17 | mild symptoms
2 - 275 N | 2-21 | mild symptoms
3 " 279 % | 33-53
4 -"- | 283 N I 4-65 I mild symptoms
5 -"- 299 N | 4-12
6 IMougnex 17 82D 713 360 N | 0.00 1
7 | e 398 N 0.58 1
8 | == 399 N | 0.57 | mild symptoms
9 158-57 x Tvx 3236 400 N 3.98
10 | "= 401 N 0.00
11 | e 402 N | 4.00 |
12 | e [ 403 0| 2.47 |
13 l oaou N 4.60 |
14 | | 405 N | n.00 |
15 | " | 406 N | 0.57 | mild symptoms
16 | "_ | B 21 I‘ 0.00 |
17 | | 58-57 || 36.47 |
18 [ " Tvx3236| 0.00
19 l " Ndiambour 8.52




[,

13
14
15
16
17
18
19

| ' 3 |
. : ,
11 Yield trial [I | z
| 5¢ 57 x TT81r 1137 AN 5065 ém'I d symptr s
l U 275 N 3-41 Im'Id synpt ons
- 279 N 11-04
"o | 283 N 5.00 |mild symptoms
| -"'- | 200 v | 117
| Mougne x IT 82D 71p | 360 N 1.72 |
e | 363 N 0.57 |mild synptons
| 56-57 x Tvx 13236 507 N 0. 00
| “a ‘ 408 N 0.00 f
| "te 409 N 0.57 1
| e h10 N | 0.57  |mild synptons
-" 11N 0. 00
1 - il2 N 1.14 mild symptoms
e 413 N 0.57
"l 414 N 0.00 ‘
| e 415 N 0.00
| B 21 0.00 |
] 58-57 23.57 |
| Tvx 3236 0.00 |
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ro

YITILd trial

|
|
|
|

Mougne x IT 82 D ¥

5i=5T7 & Tvx 3236

58-57 ¥ {7810 11k

(OS]

\J1
(@)Y
=

| B21
| 58-57

|Tvx 3236

38.33
7.39
43.35
6.34
3.68

0.57
0.00

0.00
5.70
0.00
1.70
0.00
0.00
0.57

0.57
0.00

0.00
32.92
0.00

|
imild sympLoms
| M 1d symptoms
|

|mild symptome
|

Imild symptoms

|
|
|
|

| mild symptoms

|
|

lmilﬁ symptoms

[niﬁisymptoms

|
|
|
|
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l 5 | 3 I, I 5
l | | I
| vield trial IV |
| 58-57 x IT 41D 1137 | 253 N |58-02  |mil d synptons
. { 1. 275 N | 1.14  |mi d synptons
| -1 | 279 W l17.81 |
i - | 283 N | 3.75  |miLd symptoms
5 | - | 299 ¥ | 0.00 |
0 | tougre x IT 82D 713 | 365 N 0.00
T | 371 X 0.00 ‘
8 | 58-57 x Tv x 3236 | 426 N 000 |
9 l " | 427 N 12.00 |
10 | " | 428 N | 2.00 |
11 | - | 429 N 0. 00
12 -t | 430 N ‘ 0.00 |
13 | -"- | 431 N 000 |
M | 432 X 0.00 |
15| " | 433 ¥ 10.00 |
16 |50-57 x IT81 D 1032 | 437 X | 0.59
17 | 8 21 | 0.00 |
18 ‘ | 58-57 |149.01 |
19 |Tvx 3236 | 0.00 |




All the entrics from the cross;
all ! he trials developed Virus infectior

Jiich was free from virus in trial N4 Ay

compira ively less virus irfection. More
275 N oand 283 N .

tut 0 f 43 breeding lines Aew
58-57 x Tvx 3236 and 58-57 x IT81D 1032,
were susceptible. Highest pumber of virus

cross 58-57 x Tvx 3236 ougne X IT82D 71]

7irus [ree lines respec tively .

Amongst the varieties 521 and 1
while 58-57 and Ndiambocr were susceptib]

All these entries togetherwith:
58-57 x IT 81 D 1032 and few more variet:3
artif'icial inoculation. Five seeds of ead
14.9.88. The virus inoculation was done d

leaves was used for inoculation. The inoq

9

)

58-57 x IT 31 D 1137, which were tested in
in various degrees except one viz., 299 N
+i1 27 5N, 283 N and 299 K had

over mild type of symptoms were observcd

rgst thesc (ot -

“»d from thc crosses bMougne x IT 82 D713,

22 were free from virus infection while 21
free lires { 13) were obtained from the
and 58-57 x 1'1" 81D 1137 yielded 4 and 1
‘vx 3236 were {ree from virus infection

e.

some more pyeeding lines from the cross

es were sC »repned IN the screen house by

h entry were sown ir separate pots on

n 21.9.88. The sap from the virus infected

ulum vas prepared by blending the infected

leaves in a phosphate buffer. Carborundumj powder was added tc the iroculum to act

as a abrasive. The inoculation was done
primary leaves with a forefinger wetted

The virus symptoms started appe
vatiocns were recorded on 13 .10.88. The se
recorded as the plants were seriously att

the first observation are given in table

by rubbing the fully grown well expanded
ith the inoculum.
aring by the end of September. The obser-

cond observation, however could not be

acked by aphids. Virus reactions noted in

Y}

Table 2 : Virus reac tions of some of the advanced breeding lineg
and parents.
Sp . N \ Cross | Entry | Reaction
1 | 2 l 3 l 4

1| 58-57 x IT 81D 1137 | 253 N |
2| TR R : S
3 : | 279 N | s
4 | 283 N ; R : 5
5 | | 299 N | R
6 | Mougne x IT 82D 713 | 356 N R
7 ! 360 N l R
5 | - l 363 N ) NG




1 Cross Entry : Reaction

| : | ;o
| : ,l |

9 | Mougne x IT 82p 713 ] 365 N | R
10 - ] 368 N | R
1 =" | 369 N | R
12 | 71 :
13 | 17T 81D 1137 X 58-57 ‘ 384 N | S
14 | Mcgne x IT 81D 1137 395 N | R
15 58-57 x Tvx 3236 ‘ 398 N S
16 | -t | 399 N R
17 | - ] 400 N S
18 | L | 401 N S
19 | " 402 N S
20 =" | 403 N | R
21 = | 404 N | S
22 | S 1 405 N | R
23 | LR | 406 X | R
| - | 407N | s
25 | - ] 408 N | R
26 | " | 409 N | S
27 | - | 40N | R
28 | L | 411 N R
29 | o | 412 N R
30 | o 413 N S
1 " 414 N R
32 | - ‘ 415 N ] R
33 | " | 46 N | R
34 | - | 47N | R
35 | - 418 N S
36 | - 419 N S
37 | e 420 N R
38 | N 421 N R
3| o 422 N | R
N R

40

423



Sp. N

: Cross : Entry Reaction
] I
| N |
B | 5857 % 3236 0 A i R
42 -"- | 425 5
43 - 426 N l S
Iy | - 427 N | R
455 - 428 N | R
46| - 429 R R
47 | “e | 430 N R
g | L 1 431 N | S
29 | e | 432 N | R
50 | -"- | 433 N | 5
51 | 58-57 xIT 81D 1032 437 X f R
52| . 438 N | R
55 | - | 444 N | R
s | L ! 445 N | R
55 | "o l 447 N | R
56 | “a | 449 N R
57 | "' | 454 N S
58 | - | 455 N | R
53 | e | B 21 | R
60 | - 58-57 5
1 | - Mougne S
61 | - Ndi ambour S
63 | - CBS i
6 1 . | Tvx 3236 R
65 | - | I T 84s2246-4 | R

Not es :

R - Resistant
R:S = Mixture of

S-Susceptible
resistant anc

NC - Not germ nated
s usceptible.




Out o f

wile 18 were susceptible. Two enl: log

58 breadirg liresy

reaction, A1l t h e entries from the ¢
react ior:. Similarliy as ir: the f ield t¢

ertries were observed to be resistont

varieties, B 21 Tvx 3236, 1T 84S 27464
, :
58-57 . Mougne and Ndiambour were suscy

virus free in the breeder’'s triais as
The followirng 15 breeding 1.1

the screechouse test as well as in thid

365 N, 368 N, 369 N, 371 N,
421 N, 422 N, 429 N, 430 N and 432 N.

1.2. Screening for bacterial

9

N

Copnnista ceuwc tior.

ope
2

viz, 2'/5N acd 3 N showecl he terceneous

ss Mougne: IT 82 I 713 showed resist ant
st ,irthis test also large nrumber of
in

5¢-57 x Tvx32%6 cross. Amorgst t he

I ana CBs were f: .nd to be resistant while

ptibie. This year CB5 W a s also found to be
vell as minikit trials.
res were observed to be free of' vi rus in

field test.

0S5 N, 400 N, 411 N, 414 N, 415 N, 416 N,

blight resistance :

A set of 65 entries comprisi

-7
i

rations and varieties were scresned

Four seeds OF' each weve o
laticn was done on 24.9.88 by stem st
arrow-head needle through a bac ter ial
below the primary leaves, Fresh inocu]
medium was used for iroculatior.. The (

reaction thrice on 6.10.88, 13.10.868 4

ng of 58 breeding lines from advarnced genc-

against bacterial blight ir the screen

.leach p o t separately on 14.9.88. The irocu-

b method. The stems were stabbed with .
gsmear placed on the stem one certimeter
um multiplied or nutrient dextirose agar
bservations were recorded for disease

nd 21.10.88 and are given in tabl e 2,

Table 3 : Bacterial blight ngeaction of some ndvanced breeding material
and parents.
Bactérigl bl/ght reaction
|
Entry 1st Ohsgova- Jn d Observa-  3rd Observat ion
| tior: | tion |
58-57 x IT 81 D 1137
1 253 N 2 s 2s 28
2 275 N 4 R 3 R1S TR 1S
3 279 N 2R P S 2R2S 2 R2S
4 283 N TR PS 1R2S I R2S
5 299 N Z2's 2S5 2 s
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19
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21
22
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25
26
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28
29
30
31
32
33
34

Mowrrnex I182 D 713

356 N
360 N
363 N
365 N
368 N
369 N
371 N

IT81D 1137 X 50-57

384 N

Mougre x IT 81 D 1137

395 N
58 = B7 xTvx3236

398
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400
401
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414
415
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pLY

51
52
53

55
5t
51

58

59
60
61
62
63

65

58-57 x IT 81 D 1032

418
419
420
421
422
423
424
25
426
427
428
429
430
431
432

=z =2 =2 2222 2z =z =z =z =22 Z

~
w
w

437 N
438 N

444 N
445 N
447 N
449 N
454 y

455 N

Varieties

Tvx 3236

| T 84S 2246-4
ilsugne

58-57

Ndi anbour

B 21

CB5

3R
2R
2R
3R {
2R
2R
3R
4R
4R
3R
4R
1R
2 R
3R
4 R

3R

4 R
2R
4 R
3R 1

2R
2R

3R

4R
4R
3R
2R Y
4 s

3R 3 R
2 R 2 R
2 R 2 R
S 3 R1S 3R 1S
2 A 2 R
1R 1S 1R 8
3R 3 R
bR I R
L R 4 R
3R R
4 R R
1R 1R
2 R 2R
3R 3R
4R b R
3 R 3R
4R 4 R
2 R 2 R
o] 2 RINS 1
S JRT S 2R2S
4R LR
2 R 2 R
2 | 2°s

(Symptoms on the | eaves!

3R 3R
4 K 4 R
4 R 4 R
4 ri 4 R
3R 1R 2M5
2R 25 I R3S
45 s
2 S 2 s

Note :

R «- Resistant M5 « Moderately susceptible

5 = Susceptible NC « N

ot germirated

Ui



It is revea !
resistant to bacterial blight while 4
showed he terogencous reactiors .
systemic infection. lowerer, svmptoms

Amongst the 7 vavcic: ies  Mougne

while B 21

reaction. Bacterial blight i

ard CBS wepe suscepti ble,
S

observed in th e [field also urder rat

Oregntry developed symptoms 0 N

ed from U he firal observation that 42 breeding 11 res were

were susceptible. Eleven breeding lines
the leaves through
or: the stem were of resistant type.

, Tvx 32 36 and 117 84 S 2246-4 were resistan

5-57 and Nd iambour showed he terogeneous

seeroft the first time on 58-57 . This year it was

ral infect i o,

Out o f 15 entries which/‘?‘%’ad to be virus free in both field as well as

screen hoygse tests. 17 were also fount

365 N, 368 N, 369 N, 4
429 N, 430 N and 432 N.

are as under :

It is suggested to 4o sing.

showing heterogeneous reactions.

Single plant selections mad
screened In the screer house by stem
selections from 275N was done on 28.1
single plant selections from 283 N we
23.11.88.

Out of 15 single plant sel¢
bacterial blight whil 2 2 singl e plant
bacterial blight . The seed of these x

further use.

1.3. Disease Nursery

A disease nursery was initi
ghe promising material against the pr
entries comprising of 79 varieties amn
virus, bacterial bligh-t , macrophomin:
was inoculated directly . However, var
and B 21 were irocul ated with virus a
mina blight pathogen is soil borne. T
field every year. This has helped to
plot. which was evidert from the heavy
rows as well as the test. entries. Hov

the nursery plot.

to be resistant to bacterial blight. They

D5 N, 408 N, 411 N, 414 N, 415 N, 416 N, 422 \,

¢ plant selectiors in the breeding lines

2y

in some of the promising breeding lines were
stab method. The sowing of 15 single plant
D. 88 and the inoculation on 9,11 .88. Twenty

e sown on 11.11.88 and inoculated on

ctions from 275 N 9 were found resistant to
selec tions from 283 N were resistant to

elections has been given to the breeder for

hted in the year 1986 with a view to screen
fn.ciple cowpea diseases,Thig year in all 120
i 41 elite breeding lines were tested against
tilight and cercospora leaf spot. No entry
ie tics used in the spreader rows viz, .58—57
nd,

1e tiisease nursery is conducted in the

bacterial blight respectively . Macropho-
Same
huiild up this pathogen in the disease nursery
infection of this disease on the spreader

byv'er,it is not yet uniformly distributed ir




The disease rursery o nsist
test entries. Two varie tieg were usec
(virus susceptible) and B 21 :: :ter]

to

I test entries. THF spreader » i < wer

i
sowr on 10.08.88. Ore lire of ' 1 {ical

the tesgt entries every af'ter ot 1

The spacirg used was ©#0 cm be o on th
there were 10 pockets in each v v of
in case of spreader ard indica! - rov
border of 4-6 lines of 13 21. ard 58-57
A1l the plants of 58-5; ir: the spread
The incculum was prepared by bl endin
sodium gard potassium phosphate:;. Bac g
the spreader rows wag done on +.09.88

prepared hy making a water suspension

rutriernt dextrose agar medium .

Virus development or t he gp
spread to the test entries was also v
severely infected. Out of 79 varietie
while 20 were susceptibie. Seven vari
the »reeding lires 11 were observed t
Thirzeern | reeding lires had a mixture
was i mix ture of resistant and suscep
lire which is likely t 0 go in the min
of 275 N were selected and handed ove

Bacteriai blight deve lopmen
qaite satisfactory. However, it did n
deve loped susceptible reaction. Most
toms. Rlight symptoms on the leaves w
fection of macrophomina blight which
tion.

Macrophomia blight infectio

The infectior was seer bot h on the le

58-57 and the remairg half < B 21.

F

13

ed of spreader rows, indicator pows and the
for spreader and indicator rows viz, 58-57

al blight susceptible). Half line was sown

The spreader row was repreated every after

e sowr on 28.07.88 while the test entries were
or rows was sown on the same day alcngwi t h

I3

P

ows. Fach entry hnd one row of 5m | ens:
e rows and 50 ¢p within

which 5 were sown to 58-57 and 5 4 B 21.

the plants. Thus

s. Each teq{ entry was repeated two times. A
was sown all around the experimental plot.
er rows were inoculated with virus on 31.08.38.
thc leaves

infected in a buffer solution of

erial blight inoculation of B 21 plants in
by infiltration technique. Inoculnm was

of freshly multiplied bacterial culture

on

reader rows was highly satisfactory. Its

ery high. Some of the test entries were very
s tested, 46 were found to be virus resistant
eties produced heterogeneous reaction. Amongst
o be virus free while 14 were susceptible.

of resistant and susceptible plants. There
tible plants in 275 N, a promising »reed ing
ikit trials. Individcal virus resistant plants
r to the breeder for further use.

on B 21 plants in the spreader rows was

bt spread much to test entries. Only 7 entries
pof | hese entries developed stem carker symp-
kre very rare. This may be due to heavy in-

nigh t have suppressed bacterial bl ight infec-

n was the first to appear in the nirsery.
In fac { the
[

aves as well as on the stems .

irfectior first started on the leaves
cases gll thc leaves on the plart wer

firally resulting in complete deat h o

and gradually extended to the stems . many

sl
[

e dropped down due to iccrenbon | mPec ion

f the plants.




Ir some areas !+ infectior: was very slevere killing all the plants inall the
entries includi:. spreader and indicatjor rows. In t h e whole nursery only 19 entries
were fourd to - resistart of which 14 were varieties and Y were breeding lines. .
However, the ot rarce of these entrids needs to b e conlirued. Probably they might

have escaped i o tion because of lackl of iroculum in some area of the nursery.

Cerce s ora leaf spots infectlion was developed late. [t was quite severe
or. sone of the .ptries, Twerty seven égntries were rated as susceptible. Only 9
entries we re ot sorved to be almost frele from cercospora leaf spots. All other en-

tries showed int! rrmediate reaction. Mot of them were rated as moderately resistant.

there
This : car/ was no incidence OJf* chonnephora pod rot. Similarly web blight

infection was 2'so rot seern which mighff e due to heavy infection of macrophomina
blight.

In case o f 8 entries, allthk plants were killed due to macrophominu
bl ight in both Le replications. As sugh their performance against other diseases
could rot be seer. In other 47 entries|, all the plants were killed due to macro-
phomina blight in ore replication. Thef performance of these entries against other

diseases i s based on one replication Oply. These entries are marked by asterisk.

The resul ts of all the entries for all the four diseases are summarised

in table 4,




Table 4 : React ions of prirciple discase: ON some promising
varieties and elite fbreedi rg | ines in the diseasc
rursery.
¢ 1 frtpy Dizease Reaction
} ! /irus |Bacterial Macropho-|Cercospora
3 L= = Blight Blight leaf spot

L-L ‘ R L

I 58-57 l S | R | s | M

2 58-39 * | R | R s | W

3| 78-45 ¥ R } R | S } MR

i 58-185% ‘ S | R S l S

5 | 78-7*% 1 R | R S [ MR

6 | 66-68" i MS | R l S l MR

7 58-25 ] NA | NA S | NA

8 | 58-184% R | R | ST MR

9 | 66-86 Nil | NA | S | NA
10 | 58-79 D, A% | R | R s | m
11 78-21% | R | R | S | MR
12 82-2 WL* | R | R | S | MR
13 | 66-37 | NA NA | S | NA
14 | 58-43" | R R | S l MR
15 | 63-33 S | R | S | MR
16 | 66-149 ‘ R | R | S MR
17 | 36-64 S | R | MR MR
18 | 78-29 ‘ R ! R [ S |
19 | 66-64" { R l S [ S | MR
20 | 6 B 27 | R t R 1 S | MR
21 | 66-73* ] R | MS | S | MR
22 | 58-95" | R | R s | W
23 | 82-6 R:S | R l S | S
24 | 60-6 R | R | S MR
25 | AS 6 ¥ R | R l S ' 8
26 | AS 9 R l R s | S
27 | 85 F 962-U4* | R i R l S | MR
28 | 78-23" | R | R l S MR
29 | 58-74 D1C2 ; R | R | S ‘ MR
30 | 58-58 | S | R | MR | S



iy}
41
h2

1

l

l

l

|

|

|

|

|

|

|

|

|
by |
45 |
b6 |
w7 |
43 |
4y |
50 |
I

|

I

|

I

I

|

|

l

|

|

|

|

\

|

|

78-46
63-8”
66-56
59-21
58-221
56-79T
58-64
58-60
78-36
63-05
59_20
78-37
67-32
66-Al

78 10
66-17

IS B 26
Ndiambour
89-10 ML*
IT 81 D 1137
66-76
59-9 D1¥
68-226
78-26

17 B 28*%
122 Vita §
58-20%
78-33
58-34
66-40
103-6
58-75

83D 328-4
78-6

TVx 3236%
78-32
78-19

84 D 3717
58-95 D2

R : MS

x XX v =W =D

Q0

W = =W =WV OV =

o X =

g3
MR
MR

MR

A

MR

MR
MR

MR

16



32
83
8i
85
36
87
83
89 |
oy
91 |
92 |
93 |
9 |
95 |
96 |
97 |
98 |
99 |
100 |
101 |
102 |
|
104 |
105 |
106 |

76-20%
83-122%
Mougne
76-3%
581 4%
76-5
g2-9*
dan Haoussa
IT 81 0 1032
IT 84S-2246-4
2N
36 *
LBN ¥
63N *
TON ¥
93N *
114N
121N *
140N *
168N *
170N
174N
185N
191N %
217 N *
218 N *
219 N *
224 N *
235 N
237 N
239N *
241 N
245 N *
247 N *
248 N *
252 N *
253 N

|
|

w w2

o

NA
NA

PIS
MS

MS

- WU

R : MS

FIS

NA
NA

R

L W w v v o n o«

w

w




107 | 59 N | i B | MR MR
108 | 269 N | R : S R | R | S

109 | 75 N | R : S R | s | MS
110 | 76 N l R : s K | MR | MR
111 | 279 N | 5 | R | MR MR
112 | 283 N [ s .8 | K | R | 5

113 | 286 N | R .S R | R | MR
1| 292 N ; R . MS | K | R | S

115 | 299 N | R:S | R | MR 5

196 | 309 N | R : s R | R | M3
17| 310 N R ‘ R | MR | MR
113 | 375 N ! R R | M S

119 | 279 N S ‘ R R | MR
120 | 283 N MR : MS | R ‘ R | S

Noi;es :

R - Resistant MR « Moderately
MS- Moderately susceptible S-
R:S-Mixture of resistant and

Ni- Results not available.

* Observations for virus, bac

cercespora leal’ spots based

on

resistant
busceptible

busceptible

terial blight and

one replicatior. only.



irus Transmission studies

The studies or.

nit fated in 1987.

virus transmis

L.
>3

The same were cort ir

i

1 ta  ned in 1987. However ,the trial was
~ed farmers' seed was al so :d in the
~=1lv the rarmers' seed was used instead
¢ ter i of contaminration already exists

2.1. Transmission through sety

E
E

The trial was conducted at 2
5X-57 was used for this trial. There wcar
seced. The first treatment. consisted of ¢
v . rus infected plot (Infected seedj. For
seed production service (healthy seed )
sed f the farmers’ seed procured from
i~ 3 geparate plots with a spacing of" 50
The sbservations on virus incidence were

sced sown and germinated and the number

ior through seed as yellas by vec tors were
ed this vear ir order to confirm the resul ts

slightly modif'ied. In addition to Lon

stat

trial couducted ai Bambey while a t ,j i tesor

of statiorn seed. This will help to know the

in the farmers ' seed.

ocations Vviz, Bambey and Djibelor. At Eambey
e 3 treatments depending on the gource of
ur owr seed which was harvested from the

the second treatment seed obtained from

as used while the third treatment compri-
he market. The sowirng was done on 28 .07 .88
x 50 cm2 . . One seed was sown in cach pocke t,
. The data onr nuamber »f

P
i LA

recorded @

of virus infected plants is furnished below

Tregimer,t Number of sleeds pt N° of virus infected 5
sown germ:injated ger, plants 11.08 disease
[:fe ted seed 480 337 70.2 17 5,04
Heal hy seed 470 379 80.6 .06
Farmers ' seed 960 650 67.7 16 2. 46

'rom the germination percentag

az well as infected seed was not satisfa
fi 11 ing the minimum requirement. The obs
5.04% virus incidence ir the plot sown w
farmers ' seed. Healthy seed also recorde
o7 aphids was noticed on 19.08 which mea
seed I 1987, 17.5 ¢ infection w a s

pared to this year probably because the

red

from the infected plants while this year

b it is seen that the quality of farmers' seed
ttory while that of healthy seed was just ful-
ervntions recorded 14 days after sowing showed
i.t was 2.46%
The first

ith infected seed while in the

1 1.06% virus incidence. appesrance

hs the virus infection occured was through
rded through seed. It was quite high as com-
beed used during 1987 was exclusively obtained

it was Prom the harvest of an infected plot.




Y

2,467 infe ction in the farmers ' seed i

¥

tial .. cor: tamirated wi th virus while
reves ls that the geed of seed producti
emphtsizes the need of' monitoring and

in t» seed multiplication plots.

The trial conducted at Djibg
1.02a

rent sites ir the

var i ety procured from market. TH
gsame field. The s Oy
spac ‘ng. The observations on virus ing
were observed in the trial plot, till 3
each plot with number of seeds germina

furn ‘ shed below.

plot. N° N of Seeds

rdicates that f:rmers’' seed is alsc 30 stan-

the 1.06% infec: s

ior in the healthy

]
‘

el

ont service is it tatally free from virus and

exercising rige us ro-ging  of infected plants

lor consisted < onl. the farmers' of

seew

e trial was sown: in . small plots at diffe-

ing was done or 6.08.88 with 50 » 30
8&. No
1.08.88. The dz .a or number of sec.ds

ted

Cri2

idence were recorded on 31.08, bteetles

I in

P
PNIL

ard number of plantsinfected with . jrus ig

N° of virus %

/2
sown germi= germ infected plants disease
nated

1 1520 1406 92.5 97 £.0

I 392 371 94,6 23 6.2

1l 492 458 94.1 20 o3

v 400 375 93.7 1 2.93

Tote ! 2804 2610 93.1 151 5.79

The average icfec tion (5. 7 9 [} occarred through seed at Djibelor is higher

¢hor the infection roticed a t BambeyP .46%). This ci ows that the farmers' sced in

Casamance is more coctaminated by vir

2.2. Transmission by inset

1S than Hambey.

tS.

The trial for virus transmi

whether there is virus transmission by

at Bambey on 19/08.

Aphids were allowed to devel
a heavy rain of 127mm on 28/08. There
ire idence in the first week of Septem
transmi ttad the virus to the healthy p

presented below .

sior through sced was further continued to see

insects. The occurrence of aphids was noticed

op in the trial JHowever, they disappeared after

was considerable increase in the virus

r which 1 ndicates that aphids had already

e

lar:is. The observations recorded on 8.09 are




Plot Total Virds Infected Diseasc % Disease %
plants plarits before the oo nenrar e
of aphids

Irfected Seed 337 79 23.44 5.00
flealthy Seed 379 66 17.M 1.06
Farmers' Seed 650 124 19.08 2.46

All the plots have shown iccrease ir virus incidence af ter the occurence of

aphids. This indicates that aphids were regponsible for transrnitting the virus infection
to the healthy plants.




P11, BSTIMATION OF LOSS IN YIELD DUE TO|VIRUS.

A filler trial conducted at Bgmbey during 1987 revealed that there was
17.417 loss in vield due to wvirvus. This year a si atistically Laid out triat was con-
ducted ntf Bambey t 0 fird out tre yield llose dee o virus, The e«<periment copzisted
of two treatments Vi 2, { 1) plots with mipimal viris infectior through use of' healthy
seed and cor trol. of vectrr and { 2 ) plotg ;ith me:imum virus infection through use

of irfected seed and artificial inoculat »n of piants.The variety used for the

experiment was 58-57. The experiment Waﬁ sown or. 28.07.88 in a randomised complete
block design. Each treatment was replicated 12 times. Flot size was 5 x 5m2 and the
spacing 50 x 50cm2. The protec ted plots were sprnyed periodically with thiodan at
the rate o f 800g a.i/ha for arrestingthe vector nctiv i ty. Unprotected plants were
iroculated with the sap collected from [the infected leaves. The inoculation was
dore on 31.08.88 by rubbing the voung lepves with a fore finger wetted with the

iroculum, Carborundum powider was added tp ttie inoculum to ac t as an abrasive.

The observations were recorded|f'or the virus incidence and the yieid., The

data was statistically aralysed. The SUMmzary of results is presented in table 5.

Table 5 : FEs timat 1on of loss in Yyield due to virus : summary of results .

Treatment Viras ingidence Y ield
i arcsin (Kg/ha)
Prectected plots 15.99 23.53 1140
urprotected plots 24.37 29.32 897
CV % 27.74 14.14 7.72
Prob, 0.003 0.002 0.000
LSD 7.09 4,74 100

Ir case of both the disease indidence and the yield data, the differgnces
hetween the two treatments were nhishly oignificant . There was signif icantly higher
virus incidence in the uinprotected plots |than protected plots which resulted in
significantly decreasing the y ield in unprotected plots. There was 30% (343 Kg/ha)

vi eld loss due to more vi rus i ncidence ir the unprotected plots.

Ir the disease and yield correlation aralysis a negative but si.gnificant
correlat ion was observed { -0, 5%7 ). This ghows that with the increase in the virus

! ncidence there is signi ficant reduction {in Lhe yield.




IV, CHEICAL CONTROL OF ASIY STEM  BL,

LGHT .

Ashy stem blight caused by I

acrophomira ohaseolina was a seric.s di secase

or. cowpen during 1987 rainy season. 1

researcl stations as well as farmerst 1
affected resulting in beavy yield ioss
predomirantly soil btorne, seed treatme
coembeting this disease. {lnren field

dressers together with the old ones wi
experiment was conducted irn a randomid

ard 4 replications. Other details of |

Treatmenrts EIGHT

1 Rizolex

2 Rizolex

3 Granox

) Sumi 8

5 S.mi 8

6 Granox

7 Thiram

3 Control (Mo Seed
Plot size 6 x bm
Spacing 50 x 50 cm
variety B2 3
Ferti lizens: & @ 20 : 10 at
Date of sowing : 28.07.88
Date of harest : 6. 10.88

One seed was sown at each po

wis ceen through out the cowpea  ca at the

ields .Some of the fields weprn badly

Ver,
es. Since the ashy stem blight pa ! oger is

rt was thoueht to be more effect ive ¢

b
experiment was conducted with some new seed
ich are availshle and in use in Seregal. The
ed complete block design with 8 trcatments

he experiment were as follows :

2z IKg

3g  /Kg

27 IKg
lg/Kg
2g/Kg
hg/Kg
3g/Kg

sead

o

treatment)

the rate of 50 Kg/ ha

cket:. Refore sowing furadan was applied in

each pocket to protect the seed from d{amage due to other pests particularlLy mil.-

lipeds. Infected s tems collected durin

and used as inoculum. This inoculum w

The observat ions were recor
intensity and the yield. Disease intm
three frimes. All the data were gstatis
givenin table 6 .Duncar ' smul tiple Rang
various seed dresser:; where the treatm

i.e. in case of gzerminatior percentage

ard intensity recorded on 26.08.88. Th

g 1987 crop season was crushed into pewder

]s put in each pocket along with the seed.

ed for germination, disease incidence, disease
sity and incidence observations were reczorded
tically analysed. The summary of results is
e test was applied to test the eff'icacy of
nt effectswere observed to be significarnt

and first observations on disease incidence

‘7

in table 7,

eresults are summarised




Table © ¢ Chemical co

Summary of

(Figures ir the brack

itrol of ashy stem blight :
results

2ts denote Arcsin values)

Treatrent Iﬁe mira- Disease Incidernce l Disease Intensity “rain yield
e i i i -
;tl“r @ |5 st onslard ops l}?d obs Ilst(oba | ggd,obs 3pa obs I(Kg/ﬂa)
_____ o 26/0Q 7/09 23/09 2670 700 172409
lex2g, K g | 50.11 !(“9.5;9‘) | _(‘.,7,0.-36)’ })O 0008 --  (63. 2%)‘79(8'r 39)|J g
(48.53) | | Ltbemt 132
e | I | l | L]
slex 3e /K | 62.50 | 51.67 | 88.61 ’1ao.oo | 45,28 | 79.03 | 98.61 |
>
|(52.40) | (45.97) |(70.MH) | (h0.00) |(42.26) | (62.75)|(84.45) | 12.94
irerox 2z/Kg | 73.61 | u8.o5 | 87.50 |1p0.00 | 4014 | 7271 | 98.13 | -
° ;.
|(59.20)  [(43.87) 1(69.87) |($0.00) ](39.31) |(58.63) |(82.27) | 3
Lt K 51.67 64.72 | 93.89 [100.00 | 60.69 [ 85.56 | 99.38 |
|45, 96 [(53.58)  (76.0%) |($0.0 ) 1(51.18) [(67.77) |(85.70) | 5.98
n 2g/Kg | 55.00 | 61.39 | 90.00 |1po.00 | 55.07 | 82.71 | 98.47 | 1
| (47.87) 1(51.86) | (73.51)|($0.00) |(48.01) |(A6.27) |(B1.0W) | 488
i;unox Yz Kg | 70,72 | 47.50 | 86.67 |1p0.00 | 42.64 | 78.47 | 98.06 |
I,
[(59.83)  ](£3.56) [(68.63) |($0.00) |(50.72) |(62.49) |(81.94) | 00
Yopan 3Ke 52.50 | 63.61 | 91.39 [1¢0.00 | 60.14 | 82.23 | 99.17 | o
ao s 152,098 [(73.86) | (40.00) [(50.88) ((65.25) |(84.90) a
i
ontril | 48.06 | 65.28 I1$o.oo | 60.97 | 88.53 | 99.58 | i
|143.89) [(53.89) |(77.86) [(40.00) |(51.34) |(70.26) |(87.90) | |
v, 8.16 12.65 6.12 $.00 16. 05 6. 86 1.17 116. 03
(5.84) (8.80) (7.34) 0.00)  (10.64) (6.37) (4.05)
Proo. 000** .032% -NS OOONS 034" 093NS. NS ,392NS
(.000) (.037)  {.402) 000) (038) (.087) -
LSD §. 47 12.75 14. 62
(5.17) (7.62) (8.64)
¥% . Significant at 1%|level
¥ . Sigrnificant at 5%|level
NS -Non significant




Tabl 7

Results

Chemical control

Fal

of ashy

Duresrts Maltiy

stem blight

le Range Test.

Trearient !

Germinat

Lor | D

sease [ncidence 1st obs |Diseasc v eneity

1st obs
Rizo.ex BC | AB | Al
Rizo. ex jg [ B | AB AR
Granox _éé_r A ] B B
Sumi & . C | A A
sumi 3 2: BC i AB f AR
Grarox " A | B | B -
“Thiram qu c T 1 A | A
28
Cortrol | |

i reatment )

{ No

Trentnents

with the same 1

btters do not differ significantly.




The results presented in tal
differerces in tlie germination percent
dressers. The gerrmination perceniage d
doses-2p ard Ug/rg seed) was significg
treatmert) but al so the other seed drd
Rizolex 3g dose.

It has given signifig

as

well Thiram and Suni 8 1g dose. Hox

Suni & 2z dose. “hese results indicate

gi yes the highest seed germination fo]

1y

rate of 3g per L seed.

The results of first observa
irtersity or 26.08.88 indicated that t
of various seed treatments used in thi
doses was found sigrificantly superior
1g dose. However, it was on par with 0

ard 3¢ doses and Sumi 8 at 2g dose.

The results of the disease it
on 7.09.88 and on 23.09.88 did not sho

le 6 revealed that there was highly significant
age due to the treatment of different seed
braired in the seed treatment witi grarox (both
rtly more than rot only the contro | (N0 seed
ssers. The next best treatment ohserved was

antly mc re seed germination

over control as

ever, it was on par with Rizolex . dose gard
that seed treatment with granox btefore sowing

1owed by seed treatment with rizoliex at the

tions recorded on disease incidence as wel] as

1ere was significant variation in the efficaccy
both the

as well as thiram ard Sumi 8 gt

; experiment. Ha-a also Granox

al
over control

her seed treatments viz, Rizolex at both 2g

hcidence and intensity observatiorns recorded

v significant variation. In the th ird observa-

tion recorded on 23.09.88 , all the tregtments have shown 100% disease incidence. The

dieease intensity also was very high i

98 .0¢ (Granox U4g dose ) and "99.58 (contj

1

1. "eed :reatment vith granox g

the seod is cont: nirated with Macrophom

1 all the treatments. Lt ranged ir between

ol). These resclts clearly show that

ives satisfactery need germiral ‘o1 eventhough

ina pathoger.

2. New seed dressers viz., Rizg

germination if Macrophomina contaminati

3. Granox holds its efficacy tc

against Dlacrophomina infection. But sut

succumbs to the Macrophomina infection

4, If the disease pressure is

(ranox cannot save the crop. For contrd

lezves, fungicidal sprays with some nev

Thegse Sseed dressers were glso t

treatments were .used in this test also|

o
U

serve¢ as control.

mi & 1g/Kg, Sumi § 22/Kg, Granox 4g/k

lex and Sumi 8 do not give satisfactory seed

on is high.

some extent in the early crop growth stage

sequently it also looses its hold and the crop

ery high, seed treatment alone evenwith

11ling the Macrophomina infection on the

systemic fungicides rnay be worth tryirg .

ested Iin vitro by 1 olled towel me thod. Same
ie, Rizolex 2g/Xg, Rizolex 3g/Kg, Granox Zg/xg

g and Thiram 3g/Kg. One set of untreated seed




Seeds were treatcd with respective seed dressers and then were put on sets of’ 3
blotter sheets previously moistened wijth water. The shcets were rolled and kept at
raom temperature, They were mois t ered |regularly. The sheets were opened after 10 days
ard the observations were recorded for seed rot. and root : gned? ire i nfoction The
micro®lera associated with seed rot androot ro! ’ssed” ine infection was examired

crder the microscope . The resul ts are jpreserted ii: tavle 8.

‘able € © Chenmical control of asghy glem blight .

Results of laboratory test

Seed treatment | Seed Healthy Root rot Organisms  associated with seed
rot , seed. ger deedling L . . .
| (urgerni Imirated % idfection % rot, root -ot/seedling infec tior:
| nated) | |
. | & | | L
Rizolex 2g/Kg 5 67 18 Macrophomina__ phaseolina
seed Aspergillus sp. Rhizopus sp.
Erwinia sp,
Ri zolex 3g/Kg | 15 | 71 | 14 | Macrophomina phaseolina
seed Bspergillus sp. Rhizopus sp.
Erwinia sp.
Granox 2g/Kg 6 90 i Macrophomina phaseolina
seed Erwinia sp.
Sumi 8 lg/kg 12 62 26 Macrophomina phaseolina
seed Aspergillus sp. Rhizopus sp.
Erwinia sp.
sumi & 2¢/Kg | 10 | 6l | 26 Macrophanina phaseolina
seed Rhizopus sp. Erwinia sp.
Granox ‘#g/Kg | 2 I 97 | 1 | Erwinia sp.
seed
Phiram 3g/Kg | 5 | 70 | 16 | Macrophomina _phaseolina
seed Aspergillus sp. Erwinia sp
Control | 18 | 28 l 54 | Macrophomina phaseolire
Aspergillus sp. Rhizopus sp.
(3C zeed) Aspergillus sp. Rhizopus sp.
(treatment) Erwinia sp.

As was seen ir case of fiel d| experiment, granox at 4g dose was the best in
this study also. Granox at 2g dose was fhe next best treatment followed by thiram

3g /Kg seed . Macrophomina phaseolina wag the most common organism encountered almost

¢

ir u] 1. the treatmerts except granox at|’tg dose.




V. SURVEY OF COWPEA DISEASES

The disease situation during

mosgic diseaseswhil e it was comparativg

ses, A very high irciderce of virus inf

1t 2amt 2y virus irfection was noticed d

queritly i - was spread very ; »,1id1 v Som

inctderce { arourd 86% ) within 4 weeks a

oot break of aphids on cowpea. This nmig

Amongst the other diseases ba

3 21. Soma of the ii 21 fields, at the s

affected, 38-57, which was holding resis
biight

B 21 at Keur Boumi were badly affected

hacterial infection at Louga sta

Macrophomina blight which was

to pathology field at Bambey.

wanfirad
experimert snd the disease nursery. How
also had a ceglegible incidence Some ©

macrophomira blight.

Incidence of web blight was g
larly choanephora pod rot was also negl
slightly more than 1987 season. But it
on the yield. Brown blotch was noticed
in some of the minikit trials particulag

(Sagatta and ndatt fall)on 58-57 also,

Stationwise report of various

plots at the research stations as well

28

1988 crop season was Serious in respect of

[y
3

ply much satisfactory in case of « ther /lise:-

ection was observed througout the cowpea are: .

iring the second week after sowirg ..,

Y-

of the 58-57 plots showed a very high virus
Fter sowing. This year there was a very early
Tan

ht have helped to spread the virus Tl

pterial blight was important particularly on
5
blight s~ far, showeti some

tation as well as in the minikits were bad
tance to bacterial
Fion. Few farmers' fields sown with CB5 and

by bacterial blight.

very serious during 1987 season was mostly

Lt was very serious in the chemical control
ever, other fields in Bambey and cther stat ion
of

f the minikit trials showed mild attack

lso very low as compared to last year. simi-

egible Cercospora leaf spots incidence was
appeared late and as such had nc much effect
on CB 5 at bambey Bacterial pustule was seen

rly on CB 5, Ndiambour B 23. ard a' 2 Locations

diseases encountered in the experimental

as mirikit trials on the farmers' f[ields is

furished in table 9.

Table 9: Cowpea diseases encountered {during 1988
Crop season :

Bambey :

58-57 - viru:. noecosporiosg

Ndiambour ~ Virus,cercospor

Mougne - Virus, cercosporioTe

, choanephora pod rot

ose

B 21 - Bacterial blight,wehjbligh® choanephora
pod rot [shy sten bijght
CB5 =~ web blizht, brown blptch




“eld. Ashy stem blight (Macrophomina |

nursery and many entries succumbed to |

dicro

Thi Imakha :

Virus and cercosporiose were s

58-57 - virus | Cercosporiosq

58-57 = virus , cercosporiose

Local =~ virus, cercosporiosgd

B 21 -~ web blight;

B 21 -~ Bacterial blight, we}

58-57 = virus, CCrcosporios g
CB5 -~ choanephora pod rot

Mougne =~ virus

1
i

)
24

seer o omeny ooeding lires din the b

ight) was very gerious  in the diseasc

his disease [sce table 4 of this report).

web blight

bl gh ,ashy stem blight

Some of the breeding lines in the advanced vield »ials showed virus

. . . , _ an - . RN
ara hac terial blight infec tion. {(virus4279/ d§3, bacterial blight - 283 and 417).
g

Louga :

Mlirikils:

B 21 - Racterial blight
CB% =~ Bacterial blight, web

bacterial nustule

Ndiambour = Virus

hligh cercosporiose choarephora pod rot.
M - b

58-57 -virus ~ercosporiose|bac terial blight

(v, the first tin
Some of the breeding

infection,

B 21 - bacterial blight, cey
CB 5 « bacterial blight, baq

stem bligh t , cercosp
58-57 = virus .bactérial pus]

Ndiambour - bacterial pusttl

58-57 hns shown bacterial bligh irfect iot !

lires (191 N , 279 N,283 N)showed virus

cosporiose

terial pustule, ashy
riose

ule, cercosporiose

@, virus , cercosporiose



58-57 = virus, cercosporjose

B 21 - Cercosporiose nfpterial blight bacterial
pustule

CB 5 = cercosporiose ,bagteriai blight ,bacterial pustule, ashy
stem blight

N4ir mhouvr - Bacterial phstale, cercosporiose ,

choanephora.|pod ror_ v ius

Cocki
58-57 = virus ,cercosporfiose
Ndiambour -~ bacterial ghstule
B21 - Bacterial bligh{, cercosporicse
CB5 = Ashy stem bligh{t, cercosporiose
Sakal :
B -21 « Bacterial blight  ashy stem blight. ,
cercosporiose
CB5 - Bacterial blight . eshy stem blight
ccrcosporiose el blight rhoarephora pod rot;
Ndiambour - Virus, web plight
58-57 = Virus , cercospriose
Ndatt Fall cB 5 - Becterial bligdut, bacierial pustule,
ashy stem bligjht, cercosporiose,veh blight
B21 - Bacterial blight cercosporiose r:hr stem blight, bacterial
pustule ,veb bllight.
Ndiambour - bacterial pustule, bacterial blight, cercosporiosc,web
blight
58-57 = Virus, cercospopiose. bacterial pustule
Keur galg
58-57 = Virus, cercospor liose
Mougne = Virus, cercosgpriose
B 21 - Cercosporiose, wgh blight
Tvx 3236 - No disease
Keur Boumi :

CB-5 =« Bacterial pustile .cercosporiose, hacteri al blight.
B2l =« Bacterial bligly ,bacterial pustule, cercasporiose
Ndiambour ~ Bacterial rustulc, cercosporiose
58-57 - Virus, cercaspolfi ose

Local - ceprcosporiose




{Revlar minikits
this vear. tlowever, farners have conti

Striga was seen at

addition to Ndatt Fall was also see

aiiv was also much morc a3 compared td

purple flowep an o sbserved while at
Striga was also noticed in the patholo
seed was

experiment where farmers' use

This indicates that striga is prevaili

ave teer discor:

il

. 1
L

Moaes Fall for

Loal Sine Dieng
previous years.
Keur Boumi

ry Pleld av Bamix

g in the fields

wrnd Keur Boumi.

a wii

inual at &

ey T
HI T N

SCasons.,

At Ndatt Fall an
le flower sp. wac
v. It was seen in

around Bambey.

eur boinid
Thiis yvear
Tho

1 Sinre

f'rom

v grow the minikit vaerieties.)

in
intern-
Dierg
noticed.

the

i. This seed was procured from Bambey market,



