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FRRIRCT 1 CP -~ PAMI-1{78) 3 STUDIES OW THE FUSARIUM WILT OF CHICKPEA

I. SUMMARY

1.

2.

4.

5,

7.

9.

Of the 4520 additional gerwplasm accessions screened, 62 were
found promising against the wilt by showing less than 208 msor-
tality. These will be tested ag#in,

Of the 133 germplasm selections made during 1979-80, 18 lines
were found resistant to wilt, showing less than 10% mortality.

ICCC-10, a wilt resistant line, was also found promiging against
the stunt. In addition 3 atunt promising lines vis., NEC-472,
Coll. 238 and GNG-835 were alsc found promising againat wilt,

Of the 48 entomology selections (less susceptible to Heliothis)
I0C-1403, 1981, 5800, 7320-11-1~HB and 7320-~11-2-HB were found
promising against wilt.

Chickpea entries from other locations were tested. PFour lines
from Gujarat and three lines from Badnapur were found promising.
Chickpea lines viz., GW-7, GM-8, GH-13, and BA-1 were found
promising. Two salections from Hissar were also found promising.

Extensive field screening of chickpea germplasm in wilt sick
nurseries, followed by pot and laboratory screening helped in
identifying altogether 50 chickpea lines resistant to wilt.
Many of these iines are being extensively used in breeding
program at ICRISAT Center and also at pulse research centers
in the semi-arid ttropics.

Wilt resistant bresders’' material - F, and more advanced bulks
were screened thogoughly in wilt sick'plot. Out of these, 20
lines were included in the International Chickpea Root Rots/Wilt
Nursery (ICRRWN) 1981-82.

The wilt fungus 1i~ab1¢ to survive up to 39 months in host tis-
sues buried in soifl. It was isolated after 24 montha from-dis-
integrating host tissues buried up to 24-inch depth in soil.

Chickpea lines resistant to wilt at Hyderabsd, wetre tested
against the Kanpur race. Of the 14 wilt resistant lines, 4 were
susceptible to Kampur race (ICC-519, 867, 3439, and GL~799).°
Purther Py, Pz, and P3 progenies of cross P~436-2 x JG-62 ware
also tested against Hyderabad and Xanpur races.

Seed dressing with Benlate-T W effective in eradicating
internal seed-borme ¥. oxysporum £.sp. ciceri, at least for
a vear after the seed treatment. ‘



11. In a yield trisl with 14 resistant cultivars and 4 check culti-
 vaps conducted at Nydersbad, BIN 9-3 was on the top, WR-313
se0ond and CPS-1 third.

II. IWTRODUCTION

The project became operative from January 1978 with the following
objectives:

1. Btudy survival and spread of the pathogen (Fusarium m:po:u
£. sp. giceri)

2. S8tudy the situation on pathogenic races, if any.
© 3. Purther improve the screening technigues, and

‘L" 4. BScreen germplasm/breeding material for disease rnifmcc.

Work carried out during 1980-81 is presented in thid revort.

II1  PIBLD BCREENING POR WILT RESISTANCE

Material was planted in a wilt-sick plot (M-5C and BT- in 4
metef rows, 75 cm apart. Susceptible check JG-62 was plantedjafter every
0 t. t rows, Periodic observations on wilt incidence were r ded. The
fal screened wers:

Germplase 4520
Gerwplasm selections (1979/80) 133
stunt - promising lines 12
MAscochyta blight promising lines n
Bntomology selections 48
Lines received from other locations
bahod {Gujarat) 5
Arvej (¢ ) 65
Badnapur 30
ladhiana 2
Renpur 4
Bissar 5
Delhi 26

GCVT entries ki



Ao “!!1.“
The following €2 accessions showed less than 20% wilt.

1CC-3935, 4348, 4436, 4490, 4533, 4579, %009, %018, 5020,
5071, 5113, 5126, 5186, 5335, 5536, 5581, 5618, 5710, 3713, 5800,
3911, 5921, 6010, 6027, 6077, 6095, 6136, 6350, 6636, 6647, 6724,
7280, 7744, 7757, 7765, 8937, 9046, %095, 9120, 9913, 9927, 10016,
10177, 10178, 10181, 10204, 10208, 10408, 10616, 10635, 10932,
10936, 10957, 10963, 10977, 10989, 10998, 11011, 11020, 1102t,
11033, and 110139,

B. Germplasm seslactions (1979-80)

Last year 133 chickpea lines were sslected from germplasm showing
less than 208 wilt. These lines were tested again and 18 lines were
selected which showed less than 108 wilt.

1CC-871, 925, 933, 1155, 1451, 1491, 1664, 178%, 1756, 1901,
1987, 2034, 2036, 2246, 3072, 3457, 3545, and 2243.

C. Stunt promising lines

Of the 72 stunt promising lines tested NEC-472, Coll. 238 and
GNG-85, were found promisimg in addition to ICCC~10, a wilt resistant line.

D. Ascochyta blight prguung lines

Of the- 31 Ascochyta blight promising lines tested, nons was found
promising. :

E. Entomology ulwtl*

Of the 48 selections (less susceptible to Heliothis), ICC-1403,
1981, 5800, 7320-11-1-HB, snd 7320-11-2-HB were found promising.

P. Chickpea lines received from other locations

Out of 5 lines received from Dahod (Gujarat) one line - Maswadi
was found promising (less than 20% wilt).

Prom Arnej (Gujarai), 65 lines were tested in wilt sick plot and
3 lines; viz., Varetha, Pawi and Punia were found promising.

Badnapur : Of the 30 lines tested, 3 showed lsss than 208 wilt,
Mmemn,mn,wmu.‘

Lodhiana : Of the two lines tested, none was found promising.

. Eenpur ¢ AlL the 4 lines tested were promisinmg) viz., -7, GW-8
13, and BA-1, ‘ :



.
Bisser ¢ Of the five Lines tested 3 wers found gromising. " ¥y -
WA-315 & P=1179 and P, 517 x ¥y (N-208 x N 7/3).
DelM : Of the 26 lines tested, nowe vas fousd peemising.

All thase iimes found peomising will be retested mext year in the
wilt-siok plot. ‘

G. Souroes of resistance to wilt

Axtonsive flield screening of chickpea germplasm in wilt sick nur-
series, followed by pot and laboratory screenings, has he in identifying
S0 ‘chiokpes 1ines resistant to wilt caused by P. omysporum £} sp. ciceri.
Iniaddition to wilt the 1ines have genersl resistance to sevjral root rots
in'a sultiple discase sick plot.

Telle 1. Yacioty, sams, origine; snd chatect ristics of c."ckpes lines

-4582 Semierect

Browm
Yellow
Srown
Light brown
Yellow
Brosm
Srown
Light brown
-£098 Semispreading Brown
-4671 Semisrect Light browm Izan
¥ellow
Srowm
Browm
Brown
Yellow
Dark brown
Browm
Dark brown

. s
Pedigree Growth Seed color Origin
habit
IcCAm-202 Senispreading Light brown Jg India
391 Spreading $ India
-§58 Senierect i - India
-358 Senispreading India
-1443 Senierect India
-1450 Senistect India
=161% Semierect India
-3439 Semierect Irvan
India
India

-3933 Senispreading
-10130 Senispeeading
=-11080 Senispreading

-329 Semiereot

-516 Seaispreading '
=519 Semispreading

-554 Senispreading

-867 Senispreading Dark bwewm

-1 Semierect Brewn

~2072 Senispresding Tellow brown .
~2004 Senispreading Yellow beown :

:

1| s



Table 2.

ICC No..

Contd.

Pedigree

12242 ICC/WR-2089

12243
12244
12245
12246
12247
12248
12249
12250
12251
12252
12253
12254
12255
12256
12257
12258
12259
12267
12268
12269
12270
12271
12272
12273
12274
12275

-2104
~2566
-2660
~-2883
-3099
-3103
~3539
-3684

. ~4519

-4918
~5864

-6880

-7111

-7248

~7681

-9001

-10104

-267/P 212-1 WR
~1910/P 1542 WR

~1913/P 1546 WR

~2461/P 2249 WR

~6366/ NEC 312 WR

-6494/ NEC 528 WR

-6926/ NEC 1166 WR
~8982/ NEC 34§ WR

~11531/ 1C0CC-10 WR

Growth
habit

Senispreading
Senispreading
Senispreading
Senispreading
Senispreading
Semispreading
Semispreading
Semiersct

Semispreading
Semispreading
Senispreading
Semispreading
Semispreading
Semierect

Semispreading
Semispreading
Semispreading
Semispreading
Semispreading
Senispreading
Semierect

Semispreading
Semispreading
Semierect

Semierect

Semispreading
Semierect

Seed Color

Yellow
Yellow brown
Yellow brown
Yellow
Yellow
Brown
Yellow brown
Yellow
fellow
Yellow
Reddish brown
Brown

Yellow
Yellow
Yellow
Brown

Brown

Yellow brown
Dark brown
Yallow brown
Yallow
Yellow
Yellow

Light brown
Yellow

Light brown
Yellow brown

oeigin

Mexico
Nexico
Izan
Iran
Iran
Iran
Iran
India
irvan
India
India
India
Ivan
Iran

india
Izan
India
India
India
India
Iran
ican
Iran
Iran
Iran
India

H. Breeders' material

The material from P
sore advanced bulks was pl

individual plant selections or they were bulked.

were the following:

generation through P
ted in a wilt-sick p

gensration, including
t. Progenies ocon-
sidered superior by the pathologist had been advanced by the breeders by’
The. materials screened
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teble 11 mm:umhumleMMtna
- wilt-snick plot at ICRISAT

il v '
Generation - ‘eum “ - %ﬁ;mmﬁu ‘ .“
n . s 8s -
Y | 2 © 1630 155 .
o R 1 98 201
®4e Ty bulks ne .. 77 122
!’ and mors advanced 81 (in 3 t@plications)
g ke table gEtached
:pc\ and BC2 7, 18 121 .3
jc2 7 bulks | v 6 -

”’“? ) N

addition 33 advanced bulks were screened in wilt-sick Qlot. The
are given in Table ).

s

3, Testing of breeding material for wilt resistanceé 1980-81

Sll', and more advanced bulks and progenies for wilt resistance)

Jear 1900-01 4_row plot
— T Percent wiiE
9*"‘* o Padigres o -~ TH ORI RIY Averese
4 _ 2 3 . CINEER I
| - . L i
' L
. n caso-:,m x M 5/7) x F2 (unzoaumig-m
2.  74349-5P-1P-4P-1P-BP 12.50  6.06 6.9 8.50

” {(P-1786 x C-214) x F2(F-496 x L-550)




Table 3. Comtd.
1 2 34 s 6
3. 7S278-1P-2P-BP-BP (NEC mo x WEC 1639) »' 2,10 4320 12.30 11,30
(Chafa x P~472) =
6. 741568-3p-1P-BP-BP 830-3/17 x P~2TN4 15.60  5.38 6.14 9.0
S.  74513-3P~1P-2P-1P-BP r, (1550 x T=3) x 17.94 24.00 6.25 15.99
72 (G-130 x JG~24)
6.  74349-6P-1P-2P-1P=BP F2 (P-1786 x C-214) x  20.00 5,76 8.82 11.50
P2 (P-496 x L-550)
7.  7552-3P-2P-BP-BP K-4 x WR-315 5.4 5.00 4.6 4.9
8.  74356-3P-1P-3P-1P-BP F2(P-1786 x C-214) x 9,63 5.97 2.98 6.20
P2 (C~-104 x L-550)
9.  741568-3P-~2p-BP-BP 850-3/27 x P=2774 9.99 18.96 0.00 9.60
10,  741579-1P=2P-1P-BP F378 x WR-315 29.99 25.39 29.48 328,30
11.  741568-3P=4P-1P=BP 850-3/27 x P-2774 13.7% 18.18 9,73 13.90
12,  7552-1P-1P-1P~BP K=& x WR-315 | 6.41  4.3¢ 4.3t 5,00
13, 75419-3P-1P~1P-BP (P-99 x WEC-108) x Radhey  20.00 31.57 10.47 20.70
14, 7547-1P-1P-1P-BP G-130 X WR-315 18.42  8.53 11.11 12,70
15.  75268-3P-1P-1P-BP (NEC~1640 x P-493) x 32.50 24.17 14.41 23.70
(850-3/27 x NEC-249)
16.  75419-4P-1P-1p-BP (P~99 x NEC-108) x Radhey 10.66 16.30 11.11 12,70
17.  7%278-1p-2P-1P-BP mmc-uo x NEC-1639) x 30.85 20.79 7.31 19.58
) {Chafa x P=472)
18.  75286-3P-2P-1P-BP <m:-t;,uo x P-493) x 24.69 11,11 22,09 19.30
(850-3/27 x NEC-249) | .
19.  752296-6P-1P-BP-BP F3  [850-3/27 x BG-1) x  14.92 4.87 6.57 9,00
K-4 x F3 (P404 x L-550) iGH-5/7 ‘
20.  7447-1P-1p~BP-BP Fd (Jcasz x P-496) x 13.40 8.86 3.22 0,50
(850~3/27 x Radhey) ‘
21.  741533-5P-4P-BP-BP 21.35 .14.70 27.84 321.30
22.  741196-1P-1P-BP-BF P-3090 x G~130 54.94 90.42 80.23 75.20
23.  752296-1P-BP-BP-BF F3(850-3/27 X BG~-1) x 10.20 18.82 8.43 12,50
K4 X ¥3 (P-404 x L-550) OW-5/7 o
24, 741533-5P-1P-8P-BP P-5409 x 850-3/27 22,22 40.47 26.66 29.80
25.  15419-11P-2P-BP-3F (P99 x neC~108) x my 13.47 17.30 21.60 17.40
26.  752296-7P-BP-BP-BP F3 (850-3/27 x B-1) x 10.47 6.5% 10.58 9.20
‘m X F3 (P-404 x 1~550) GM-5/7 ‘
2. T41333-42~1P-BP-BP P-5409 x 850-3/27 43.38 19.2% 22,11 28.30

7



Table 3. Contd,

1 2 3 4 5 6
28, 75419-7P-3P-1P-BP (P-99 x NEC-108) x Radhey J3.41 1.8 10.20 4.99
29.  73419-11P-2P-1P-BP (P-99 x NEC-108) x 2adhey 9.67 1379 13.63 12.40
30, 75419-11p-3pP-1p-BP (P-99 x NEC-108) x Radhey 18.08 35.10 24.65 25.90
31, 75419-6P-1P-1P-BP (P-99 x NEC-108) x Radhey 13,08 10.66 11.34 11,70
32,  792296-5P-1P-BP-BP P3(850-3/27 x BG-1) x 22.35 28,12  16.66 22.37

K=4 X P3 (P-404 x L-550) GW~5/7
33,  75086-1P-2P-BP-BP PRR-1 x P-1265 14.70 25.74 17.50
34.  75889-2p-3P-BP-BP P-1100 x WR-315 15.76 6.12 12.60
35,  75419-7P-2P-1P-BP (P-99 x NEC-108) x Radhey 7.2! 6.81 6,50
36, 75889-3p-2P-1P-BP P-1100 x WR-315 5.37 8.88 7.99
37, 74632-5p=1P-2P-1P=-BP ${-355 x BEG-482) x 2.88 10.93  6.50
© {JC-62 x P-1387)
38, | 74527-4P=1p-1P-1P-BP F2 (G-130 x B-108) x  10.63 27.00 15.08
1 P2 (NP=34 x GH-3/7)
39. | 74514=22H-1P-1P-1P-BP F2 (BG-2 x P-1480) x 3,54 2.00  3.60
' P2 (GW-5/7 x H-233)
40. | 74518-6P-1P-BP-1P-BP F2(G-130 X P-5409) x 3.70 2.06 3.8
- F2 (Radhey x L-550)
41, | 74540-21H-1P~3P-1P=BP F2(850-3/27 x T=3) x  11.92 6.31  9.4(
! #1 (JG=62 x BRG-482)
42, | 74540-21B-1P-1P-1P-BP -do- 9.47 5,22  8.30
43, | 74606-SP-1P-BP-1P-BP (G-130 x JG-221) x 21.97 2.43 10,6
§ (=100 x H-3%5) .
4.’ T4527-4P-1P-3P-1P-BP P2 (G-130 x B-108) x  26.66 17.80  6.45 16.9
P2 (NP-34 x GW-5/7)
4S.  74729-2P-1P-BP-1P-BP NEC-240 x 7.2 .21 9,85 8.1
. (H=355 x 850-3/27)
46,  T41663=2-1P-1P=1P=BP-BP (H-208 x RS-11) x 6.25 B8.10 11.42 8.6
{JG=221 x L-550) ) .
47.  74632-1P-LB-BH-BP-BP-BP (H-355 x REG-482) x 13.00 4.49  1.81  6.40
(36-62 x P-1387) -
48.  741663-6-1P-1P-2P-BP-BP 33.80 25.88 23.07 27.6

{H=-208 x RS-11) X (JG-221 x L-550)




Table 3. Contd.

1 2 ‘ 3 4 ] 3

49. 741663<3~1P~1P-2P~BP~BP 23.33  7.44 7.3% 12.70
{H-208 x H5-11) % (JG-221 & L~550)

50, 741663-1-IP-BH-1P-BP-BP 5,17 3.37 1,40 3.40
(8-208 x RS-11) x (JG-221 x L-350)

5. 74632-1P-~4B~BH-2P-BP~BP ) 17.07 11.2%  2.17 10.10
{H-355 x REG-482) x (JG-62 x P-1387)

52, 741663-2-1P-1P-2p-BP-BP 17.94 12,26 2.94¢ 11,04
(H-208 x RS-11) x (JG-221 x L-550)

53, 74798-2P-LB-1H-BP~BP-BP 17.04 4.34 19.26 13,50
P-2974 x (P-2974 x C-23%)

54, 73190-B-2P-1p-3P-BP-BP 10,71 24.76 20.5% 18.66
{(F=-378 x Chafa)

55, 74540-22H~1P~1P-BP-BP 9.31 9.90 6.77 8,60
(F2 x 850-3/27 x T-3) x P2 (JG-62 x BEG-482)

56. 74594-23H-1P-2P-BP-BP 32.39 9.21 2%.00 22.20
(G=130 x K-4) x (RS=-11 x No.42)

57. 74729-2P-1P=-2P-BP-BP. 20.00 11.88 18.94 16.%0
(NEC-240 x (H-355 x 850~3/27)

58. 74729-2P-1P-1P-BP-BP 11.81 4.70 5.%5% 7,30
(NEC-240 x (H-355 x 850-3/27)

59, 74540-21H~1P~1P-BP=-BP 9.43 7.50 9.70 8,90

° F2 (850-3/27 x T-3) x P2(JG~62 x BEG-482)

60. 74731-5p-3P-1P-BP-BP 2.77 24.6% 4.42 10.60
F2 {850-3/27 x BEG-482) x F2(JG~62 x JG-221)

61, 74729-2p-1p-3P-1P-BP 5,82 8.04 5.50 6.40
NEC-240 x (H-355 x 850«3/27)

62, 74527-4P-1P-3P~BP-BP 8.60 13.72 10.86 11.10
P2 (G-130 x B-108) xF2{WP-34 x GW-5/7)

63. 74524-3P-1P~3P-BP-BP 9.80 2.8 5,00 5.90
P2 (850-3/27 x GW~5/7} x
F2 (H-208 x Annigeri)

64. 741663-3-3P-BH-3P-1P-BP 3.66 "7.21  2.70 4.%0
(H-208 x RS-171) x (JG~221 x L~550)

65. 74190-B-2P-1P~2P-1P-BP 13.08 3.26 7.86 8.06
P-61 x P-378

66. 74223-B-4H-1P-BP-BP-BP NO.42 x H.223 19.61 13.91 6.48 13.40

67. 74540-21H-1P-BP~-BP~BP 5.80 15.06 0.00

¥2 (850-3/27 x T-3) x F2(JG-62 x BEG-482)

6.80
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m. "t Mtﬁ.
1 2 3 4 5 ¢
68,  741663<3=3P-Bli~3p~1P-BP 12,04 9.37 11,06 11,10
{8-208 x R8-11) x (JG-221 x L~530)
69.  74540-218-1p-3P-BP-BP 7.69 5.43 T 4.81  5.97
72 (850-3/27 x T-3) x F2(JG-62 X BEG-482)
70.  74273-B-9H-1P-BP-BP-BP 19.22 6.48 9,09 8.90
{850-3/27 x H-223) x P82
79, 74132~B-4H-1H~-1P=BP-BP 11.49 11.11 12,20
G-130 x BG~1
73, 7)190~B-2p-1P-1P-BP-BF F378 x Chafa 1.8 7.89  8.40
73, 7334-8-3-1p-1P-1P-BP-BP H-208 X No. 56 19.00 9.09 13.20
4. Annigeri 23,68 15.06 16.60
78, 73105+14=2-1P~1p-2P-BP-BP 31,08 12,26 18.60
© 850-3/27 x B-108
", cPs-1 0.00 4.76  3.40
7M. 7339-1-8-1-1P-BH-1P-BP 2.66 § . 7.60  4.60
I R=208 x B-100 |
7§, 73166-9-3-1H-BH-1P-BP-BP JG~62 x Pant 104  13.63 J 7.14  9.70
7§, 73105~14-2-2P-1p-1P-BP-BP 10,25 | 719 7.40
% 850-3/27 x B-108 ‘
g WR-315 5.95 4 7.59 6.50
3.40  16.10

8f.  73105~14-2-2P-1p-2P-BP-8BP 38.46
: 850-3/27 x B-108

. bLines showing less than 208 wilt will be retested in wilt sick plot and
wiil be evaluated Dy breedera for yield in a normal field.

IV, BUNVIVAL OF THE FUNGUS

A Longevity

An experiment was initiated in Maxch 1978 to find ocut how long™
r, EPQ f. sp. ciceri survives in different parts of chickpss plant.
In thia experiment, roots with § - cm stem base from naturally infected
plants were buried in 45 - cm pots (bottom removed) in soil, ¥he!pots
vere buried in soil in such a way that top of the pots was in lewgl with
soil surface. All the roots were weighed before burial. Pour rogts wers
removed carefully after every 3 months from the pots dried and weig

L]
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After washing in running nnr."{f the tissues were surface sterilised in
2.5% sodium hypochlorite for 1«3 minutes and isolations were attespted,
pathogenicity of ths fungus was checked. '

In the last year's report we reported that the fungus could be
isolated from these roots for 27 wonths. The isolations were continued
further from the disintegrating root tissues up to 33 monthe. The wilt
pathogen was isoclated and pathogenicity proven. After 13 months, it was
inpossible to take out the remnenta of the roots from the soil. BSoi)
from the pot was, thercvfore, transferred into a new pot and carried to
a net house. Sesd of JG-63, collected from healthy plants and surface
sterilized with 2.5% sodium hypochlorite wers sown in the pots and
watered,

The seedlings were cbserved for any possible wilt symptoms. Within
30 days after sowing, the planta wilted in both the pots. The fungus,
F. oxysporum, was isolated from the roots of infected plants.

This way, the chickpea wilt pathogen was traced from ths soil
in which the infected roots were buried 39 montha earlier. The experi-
ment is continuing. How does the fungus survive in the soil in absence
of the host tissuea? We propose to investigate this aspect.

Table 4. Burvival of F. oxysporum f. sp. ciceri in buried roote~

Original weight Weight at the Isolation
of root (g) time of isocla-
tion (g)
10-6-1980 7.35 0.06 +
(reported earlier)
2.19 0.02 +
3.82 0.03 +
3.24 0.06 +
10-9-1980 .27 0.03 +
6.93 0.03 +
11.62 0.02 *
7.72 0.01 ‘¢
10-12-1980 : 4,40 0.02 +
7.34 0.01 +
5,32 - +
5010 bad L ]
10-3-198+ Pot-1 - +
Pot~2 - +
10-6-198+>/ Pot-1 - +
Pot-2 - +

Roots were buried on 10 March 1976,
b/ Based on the wilting of seedlings of JG-62.



12
. 1ty as influenced of burial

. . moots of chickpsa wilted plants were collected in March 1979.
M wers air dried and cut into small pieces of 20 to 25 ms. Each sampls
oconsisted of 10 pisces and placed in nylon mesh after weighing. Diseased
samplas were kept st various depthas in soil in earthem pot (45 cw) which

itself was buried in soil after removal of bottom. Top of the pot was in
lavel with aofl. After every 3 months, samples from one pot were nnm
for chickpeas wilt pathogen. The experiment has been planned for’S years.

After 12 months of burial, the host tissues disintegerated comp-
letely at all depths except nesr surface. However because of nylon mesh,
we were able to collect disintegrating tissues, which were sprinkled on
the selective medium (modified Czapek's Dox agac). The twm was iden-
tmd as P, oxysporum and pathogenicity proved. The ltudi? are contin-
uing.

Present studies indicated that chickpea wilt Pusarfum could be
inphtod after 24 months from disintegrating host tissves ied up to
24" depth in soil.

'!‘dbh 5. 8urvival of F. oxysporum f. sp. cigeri in host tt?uu buried
at different ( deptha of soil.

OBSERVATION
surface 6" 12% 18°

24"
1 2.58 2.42 2.34 2.47 2.49
2 1.0% 0.39 0.47 ONLY IN TRACES 0.12
3 + + + + 4 +
199-1980 1 2,27 2.42 2.39 2,37 2.57
x ] 1.98 O N L Y I N T R ACZE S
* 3 + + + + +
1412-1980 1 2,75 "2.49 2.64 2.44 2.25
~. 2 0.9% ONLY I N TRACTES
3 + + +» +* +
143-1981 1 2.58% 2.4 2.85 2.45 2.78
2 0.85 ONLY IN TRACTES
3 + + + + +
1-6-1981 1 2.33 2.34 2.59 2,50 2.33
2 0.90 O NLY IN TRACES
3 + + ' + v »

1 = Qriginal weight of roat ploon iy
2 = Weight of root pieces at the time of isolation .
3 = Isolation results (+ yes, = o) ‘
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C. Survival in wet soil

We 40 not know about the ability of the Tungus to survive in the
wat s50il as well as in the water which may get contaminated with the fun-
gus present in field soil, Diseased tissues harbor the pathogen and cain
water may carry such tissues in the water storage tanks. Buch contaminated
water if used for irrigating fields may 1qtroduco the fungus in new areas.

To answer these questions, the present experiment was planned.
Small root pieces of 2 - ) ¢m length from wilted chickpea plants werse
mixed in soil (Vertisol) in pots (30 cm). The soil in 2 pots was always
flooded with water, 4-5 cm above solil surface. In another set of pots,
soil was kept constantly wet. Isolations from infected tissues from these
pots, were attempted every week. The dats is presented in Table 6.

Chickpea wilt fungus could not survive in the flooded soil within

the host tissues for more than 65 days, however the fungus could survive
over 200 days in the soil which was constantly wet.

Table 6. Survival of F. oxysporum f. sp. ciceri in wet and flooded .otl‘

Detection of the fungus

Date of isolation Flooded soll Wet 3011
16-4-1980 T 4+ s
24.4.1980 + 44 + 44+
2-5-1980 ‘44 PP
9-5-1980 ’ ‘4~ e
16~-5-1980 + 4 - + 44
23-5-1980 + - - + 44
30-5-1980 + 4 - --
6-6-1980 ‘.- ‘4.
13-6~1980 ‘- - + b -
20-6-1980 --- R
Prom 27-6-1980 to 7-10-1980 - - ‘e
14-10~-1980 ‘-4
21-10-1960 -
27-10-1980 -4
5-11-1980 - -
12-11-1980 ; ---

Tohe experiment was set on 16-4-1980. i
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V. FRTEER STUDIEE OM RACES

On the basis of our two-year studies, it was concluded that there
ate at least 3 physiological races of the chickpea wilt fungus (Pulse
Patbology (chickpes) Report of Work 1978-79, 1979-80).

The isolates from Hyderabad, Kanpur and Gurdaspur gave distinct
resctions and were used in race study. We believe that the Hyderabad and
Kanpur isolates are more widespread and further studies were confined to
these two isolates. PFourtesn resistant and two mucoptiblp um- (3G-62,
C~104) to the Hyderabad isclate were used.

The inoculum was multiplied on sand maize meal medium §9:1) in 250 =l
flasks for 14 days. One hundred ¢ of inoculum wes mixed ip a plastic pot
{15=om dia) oontaining 2 kg of autoclaved soil (Vertisol) aixture
{111}, All the plastic pots were washed in running water, dipped in 5%
CusOq solution and then air dried before use

l\‘dvn seedlings were allowed to grow in each pot. Twenty l1ings were
sted against each isolate., Pots were irrigated with stekilized water and
t care was taken to avoid cross contamination.

Seeds, surface sterilized with sodium hypochlorite, 3:: sown in pots.

A critical look at the data in Table 7 indicates thatt out of the 14¢
Bsistant lines at Hyderabad 4 were susceptible to Kanpur jsolate (ICC-519,
7, 3439, and GL-799). 1ICC-10104 was moderately susceptiPle to Kanpur
polate.

Purther, cross P-436-2 x JG~62 was also tested again* Hyderabad
@d Ranput race (Table B).

Cv. P=436~1 was resistant to Hyderabad and Xanpur raoe while JG-62
Y8 susceptible. The Fis were susceptible, while F2s segregated. There
Was excess of susceptible progenies in F3 generation. Our experience is
that with JG-62 there were usually an excess of susceptible plants. How-
ster there are some progenies in I3 like 71, 72 and 106 which showed
differential reactions to Hyderabad and Xanpur races. indicating the differ-
ehoe between the two races, Purther studies are in progress.

Vi  SEED TREATMENT STUDIES

Influence of storage on the efficacy of Benlate-T in cndlmtm
Pusarius oxysporum f. sp. ciceri from chickpea seed.

The chickpea wilt fungus Pusarium um £. sp. ciceri is inter-
nally seed-borne and seed dressing vith the mictdn Beniate-r n-amu-
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Table 7. Reaction of chiokpea cultivars Lo two isoletes of ¥. oxysporum
£, sp. m , .

Cultivare W

. £ Kanpur
ICC-229 R R
-338 R R
1] R R
-519 R 8
~554 ) R R
~867 R ]
-3438% R ]
-10104 R M
-7254 R R
. ~3684 R R
e0c-10 ‘ R R
PP R R
bA - 1 .R R
GL - 779 R 8
L -~ 550 8 8
JG - 62 ] 8

a Readings were taken 60 days after sowing, 20 seedlings for sach.
oultivar were sown. ’

Py = mesistant (0-208 wilt), N = MoSsrately susceptible (21-50% wilt)

8 = Susceptible (51 -~ 1008 wilt).
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Table 0. Testing of cross P-434-2 x JG-62 against Byderabad and Kanpur

. -

Pasticulace rabad _isolate Esnpur isclats
Io-.'!!o%!—_lo'__. of plants Wo. of  No. of plants
plants wilted plants ‘wilted

P-436-2 », 10 - 10 -

JO=-42 '2 11 1" 10 10

P, P-436-2 x JG-62 2 2 ‘« ‘

r, 6 1 2 [

f,- R - 61 ] 8 9 9

- 62 ? 1 9
- 64 [} 8 ? &?

L - 88 6 6 s 9

- 66 2 2 0 10

. - ‘ 4 « 3 2

i -8 ’ 7 s 3

: - 69 4 ] 7 ’ 7

; - 70 ’ 0 s 0

Poo-m 9 9 ) 0

=M 10 0 6 5

i’ -7 10 10 10 ‘

L =4 9 9 ? ’

" - 75 7 6
- 76 9 9 6
-1 16 10 10 10
- 78 10 10 6
-79 - - 2
- 80 10 .10 10 10"
- 8 10 10 9 9
- 82 ‘ . ] ‘ : ] 9 e
- 83 10 s 9 g
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Table ¢. Contd.
plants wi plants wilted

" s s s
-85 9 9 10 10
-86 10 10 10 10
-87 10 10 ’
-8 ’ ’
-89 7 $ 10
90 10 0 7
-92 ’ s 10 10
-93 9 ’
-94 9 7 9
-95 7 7 9
-96 r) s 10 10
~97 3 3 1 1
-98 9 3 ? 2
-99 4 4 2 2
-100 17 7 9 9
~101 8 s 6 s
-102 1 7 10 10
~103 9 9 ’ 9
104 .9 ’ 7 7
~108 10 ‘ 7 7
<106 7 0 s 8
~107 4 3 5 5
~108 10 3 ] 0
~109 9 ’ 6 2



18

the fungus (Hsware et al 1976)¢ Since all ICRISAT's chickpes seed is now
routinely trested with Benlate-T before export and there is a time gap
between seed dressing and actual planting, wve wanted to know how long Ben-
late~T remains effective in storage.

Seed of cv JG-62 was treated in March 1980 with Benlate~T (bencmyl
308 + thiras 308; Du Pont's product) at the rate of 2.5 gm/kg sepd. The
treated as well as non-treated seed (check} was stored in polythene bags
at room temperatura (22-25°C). Every month until March 1981, four hundred
treated and non-treated seeds were plated on modified Czapek's Dox Agar to
detect ¥. oxysporum f. sp. ciceri in seed.

The data are pressnted in Table 9. The fungus could be detected in
non-treated seeds during the entire period of experiment though the percent-
age of seed yielding the fungus was lower towards the end {18% in March 1980
and 5% In March 1981). In contrast, at no time the fungusiwas detected in
the treated seed, proving thereby that the seed dressing with Benlate-T is
eftective in eradicating inoculum at least for a year afte§ the seed treat-
ment. The fungicide may be effective for a longer duratiod, but we did not
oonsider it necessary to carry this study for more than b year,

VEI. YIELD TRIAL

$
i
;

jeld trial was conducted at ICRISAT Centre and at Hissar ntre with

he help of breeders. This was the second year of testingiof these lines.
teen wilt resistant lines and 4 checks were included. #¥he trial was plant-
¥ in B2 (Vertisol) on 17th October 1980 at ICRISAT Centre, The trial was
$anted in 4 replications, each plot had 4 rows of 4 m length and 30 cm apart.
Mprty seeds were sown in each row.

In order to study the yield potential of wilt nliug:_i:ms, a

Of the 18 lines tested, BG-203, H-208, BDN 9-3 and Annigeri were the

8. This year BON 9-3 was the top yielding cultivar. WR-315, a wilt
resistant cultivar was second in rank followed by CPS-1, another wilt
rdsistant line (Table 10).

VIII. INPLUENCE OF CROP ROTATION AND INTERCROPPING

These studies were initiasted in close cooperation with crop scientist
with the following objectives:

1. To study the effect of breaking tle sequence of chickpea cto:s by
cereals on the wilt incidence in chickpea,

*Bavare, N.P., Y.L. Nene, and R. Rajeshwari. 1978, Eradication of Pusariom
% f. sp. ciceri transmitted in chickpea seed. Phytopathology 681
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Table $. Effect of Benlate-T on chickpea seed borne P. oxysporum £. sp.
cliceri in storage.

Month Benlate~T treateq Hon-treated
§ infertion b infection
Maxch 1980 0 14
April 1980 0 1
May 1980 0 10
June 1980 0 8
July 1980 0 7
August 1980 1] 10
September 1980 0 11
October 1980 , 0 10
?ovclbtr 1980 ‘ 0 6
December 1980 ‘ 0 ?

January 1981°

Pebruary 1961

e O O
- w w

March 1981
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Tahle 10, Yield testing of wilt resistant chickpes lines at Hyderabad

Line 100 gm Yield . Rank
seed weaight kg/ha
14.4 1666 T
13.7 1422 1"
1.7 1238 ’ 15
13.2 1440 i 10
18.3 1577 4
12.5 1452 8.8
13.6 982 16
12.6 1488 6
1.4 8s1 18
12,5 1452 8.5
18.8 1357 13
16.5 1369 12
22.2 1517 5
10.9 910 17
. 14.8 6 2
12.1 1327 14
17.0 1812 3
12.6 1482 7
- =
4.4, 1376

10.9 - 22.2 . 851 -~ 1666
4.67 17.67

0.95 . 344.92
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2. !‘oﬂounimﬂnlmthotmhnmkmmrywrm

the wilt incidenoe in

dichpu

3. To study the effect of inteccropping chickpea with cereals

on the wilt incidence in chickpea.

The studies were infitiated in June 1981, in a part of the wilt

sick plot (0.4 ha in BIL-2B),
for four years:

Treatments
Year 1
Kharif Rabi
rallow Chickpea
Sorghum Chickpea
Maise Chickpea
Pallow Sorghum
Fallow Chickpea
Fallow Wheat
rallow Chickpea
Sorghum Ratoon or
vheat

Sorghum Ratoon or

o Wheat

Pallow
Sorghum
Maize
rallow
Pallow
Fallow

rallow

Sorghon

The following treatments were planned

t 1. Continuous chickpea after kharif

fallow.
2. Chickpes as a second orop after sorghum
3. Chickpea as a sstond crop after maise
4. Chickpea in alternate years rotated with
rabi sorghum (rotation starts with 4
sorghunm) '
S. Chickpea in alternate years rotated

with rabi sorghum (rotation starts with

chickpea).
6. Chickpes in alternats years rotated

with wheat (rotation stacts with wvheat).
7. Chickpea in altearnate years rotated

with wheat (rotation starts with chick-

pes).

R

&

8, Chickpea in alternate years with three

cereal orops in between.

9. Chickpea once in three years with five

cereal crops in between.

10, Continuous sorghum/chickpea intercrop.
11. Continubus wheat/chickpes intsrcrop. '
12. Continuous sorghum/chickpea intetrcrop '
from second ysar aftar one year of '
cereal crops. 1

Chickpea
Chickpea
Chickpea
Chickpea
Sorghum
Chickpea
Wheat

Chickpes

Ratoon or
Wheat

Year 3
3

Pallow Chickpea
Sorghum Chickpea
Maize  Chickpea
Pallow Sorghum
Fallow Chickpes
Fallow Wheat
Fallow Chickpea
Fallow Chickpea
Pallow Chickpea

Year 4

“Khacif  #abl. °
Fallow Chiokpes
Sorghum  Chickpes
Maize  Chiockpesy
rallow Chichpes
Pallow sorginm

Pallow Chickpes
Fallow’ Wheat

Fallow Chickpes
Pallow Chickpes



22

Yoar Year 2 Yoar 3 Year 4

T Khaclf ®abl Tharif  Rabl
Fallow sorghum/ Fallow Sorghum/ Fallow ‘Borghum/ PFallow Socghum/
Chickpea Chickpes Chickpea Chickpea

Pallow  Wheat/ Pallow Whest/ rallow Wheat/ Fallow Wheat/
Chickpes Chickpea Chickpea Chickpea
Sorghum Ratoon Fallow Sorghum/ Fallow Sorghum/ PFallow Sorghum/
Chickpea Chickpea Chickpea

Cultivare t Sorghum - C8Hé

‘Plant population and spacing '

%ouuon 3
Posign

¥

)

hot size 3

Chickpea ~ JG62
Maize -~ 8B23

Row spacing 37.5 cm 7§ om in kharif
37.5 om in cabli (two on 75 o
ridges) in all the tratments.

Sorghum - 180,000 pl/ga
Maize -~ 50,000 -
Chickpea- 444,000 * .
alternate row of
either a sorghum

In the intercrop ever
chickpea is replaced
or a wheat row,

BIL ~2B

Randomized block design with four
replicates

M x 6.5a

‘ In the first vear of experiment (1980-81) the wilt incidence in
ghiokpea was recorded. There was no difference under different treatments.
There was complete mortality in chickpea in all the treatments.
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PROJECT: CP - PATH =2(78): m:uwmmmmwm

1 SUMMARY

1. Rhizoctonia bataticola, the dry root rot fungus, survived in the
s0ll on infected tlssuas for at least 36 montha.

2. Wilt resistant lines were screensd for their resistance to dry
root rot by using blotting paper technique. The infected roots
were scored on t to 9 scale.

3. Of the %0 wilt resistant lines, ICC-554 and ~6926 were highly
resistant {2 rating) and ICC~1443, ~1910, ~1913, -2006, and
-7681 were resistant (3 rating).

4. Screening technigue was developed to identify resistance to black
root rot (Pusarium ani). Clear differences between susceptible
and resistant lines chickpea were cbserved. The infected roots
were scored on 1 to 9 scale.

., 5. FPollowing this technique 50 wilt resistant chickpes lines were
screenad. ICC-7111 showed very little infection (1.5 reting).
10C-554, -1450, -3539, and -11088 were also highly resistant
(2.5 rating). Those which showed 3 rating were ICC-519, ~658,
-1611, -1891, -1913, =2089, -2660, ~6098, -7148, -8982, ~9%001,
-10104 and ~11531. 1CC-3539 is also promising against Ascochyta
blight.

6. During the year under report 195 selectiors (1979-80) from preli-
minary screening were tested in multiple disease sick plot. Of
these 95 lines showed less than 10% wilt and root rots.

7. Out of 133 germplasm #elections for wilt resistance (1979-80),
63 lines were found pfomising in the multiple disease sick plot.

8. Thirty three advanced bulks (wilt resistant) were screened in
sultiple disease sick:plot. Of them, 16 showed less than 10% °
mortality, and 11 showed between 13 to 208 mortality.

9. Pollowing pathogens were present in the multiple disease sick
plot: _F, gxggﬁg . sp. cloeri, Rhisoctonia batsticols,
Sclerotium rolfsii, R. solanl and ¥, solani,

.
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I3,  IWTRODUCTION

The project was initiated in January 1978 with the following
objsctives:

t. Collect more precise information om the prevalence of
stem and root rots in the chickpea growing areas.

2. Study the etiology of pathogens leading to the under-
standing of epiphytology of these diseases, and

3. Develop efficient techniques to screen for rpsistance.

After the chickpea wilt, dry root rot caused by
batatiocola is widely prevalent in chickpes growing ar

arcid tropfcs. We developed a laboratory scresning tochn" for this
diseans (1979-80 annual report). Wilt promising lines e screensd

by this technique.

We also initiated the work on black root rot of ghickpea caused
by Pusarium solani and we attempted to screen wilt-promising lines.

Por field screening we depended on the natural ....dcm of
attoul pathogens in the multiple disease sick plot.

g

11. DRY ROOT ROT (Rhizoctonia batatiocola)

A. Survival of Rhiszoctonia bataticola on host Q‘ bris

Since April 1978 we were attempting isoclatioms of R. batati-
from the infacted stems and roots buried in Vertisol-filled ear
ts and from material kept in laboratory. Isclations were attempted every
month starting from April 1979 on the OM medium described by Meyer et al
ﬂhytopltholow 681 613-620, 1973).

The composition of the medium is as follows:

Polished rice - 1W0gm

Agar - Wem

Chloroneb « 300 mg

Nerouric chloride - Tm e
Rose bengal - Swy

Streptomycin ulphau - 40 mg ‘

Potassium penicillin - 60 mg

Polished rice is boiled for S min l.namutunﬁic and strained

through oheess cloth. Agacr is added and the
maining ingredients are mined after sutoclaviag
with Jactic acid, "

1
Fe
)
i
i;,
ol
°3



13

The results so far indicate that the fungus is able to sucvive
at least 36 months in the soil. The experiment is continuing. *

B. Laboratory screening

Blotting pape:r technique (Pulse Pathology (Chickpea) Report of
work 1979-80) is being successfully used to screen the chickpea wilt re-
sistant lines for dry root rot resistance.

Inoculated seedlings i{n paper towel are incubated at 35°C for
8 days. After incubation, seedlings are examined for the extent of root
damage on the following scale.

! Disvase rating

Clean root, no infection

Infection slight, small lesions on a fevw roots
Infection moderate, lesions on 50 percent roots
Infection msevere, extended lesions on about 7%
percent roots, shoots resain green

Completely rotted roots, extendad lesions on all roots,
shoots show yellowing and drying.

t 5t 1

1

-3
5
7

©
[ ]

Of the 50 wilt resistant linss reported in the CP~Path-1
Project (Table 1) the following lines were resistant:

Highy resistant (2 rating) ICC 554 and ICC 6926
Moderately resistant (3 zating) ICC-1443, -1910, -1913,
. ‘ ~-2006 and -7681,

Other lines which showed 3 rating in repeated tests were:

10C-435, 444, 537 (X), 999, 1918, 2450, 2461, 2874, 3181,
3392, 3428, 4716, 4902, 4948, 4994, 4954, 5901, 6001, 6366,
6411, 6455, 6501, 6370, 6608, 6668, 6687, 6772, 6616, 6840,
6939, 7681, 7777, 8970, 8971, 9018, 9023, 9042, 10466 (K),
10500, 10539, 10630, 11550, ICCL ~ 80001,

IV. BLACK ROOT ROT

The black root rot of chickpea caused by Pusarium solani is
not widespread but can be important.locally. It is of milcuﬂrfy imp~
ortant in Mexico, Chile and in north India.
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A Laborstocy screening

Nughu isolated from chickpea roots was multiplied on
potato dextrose (100 m1 medium in 250 ml flask) for 7 days at 25°C.
Seedlings were raised in plastic pots (6°) in sutoclaved sand soil (Verti-
s0l) mixture (1:1). Inocylations were carried out on 7-10 day old seed-
limgs. .
The inoculum was multiplied on & shaker for 7 days. It was dil-
uted by #dding 100 ml of sterilized water and mixed thotoughly.

About )} om s0il around the seedling was u-ovdl and S ml of ino-

culum was poured near collar region. The soil sucface m relevelled. Soil
was kept moist before and after inoculation. N

B8, Sympotom developmant

ible cultivar
lesion is seen

. Older leaves
of roots and re-
external symptoms
lapee after turning
.. °

About 10 days after inoculation, plants in s
show slight stunting and older lesaves become pale. B
in hypocotyl region. Within 15 days stunting is conapi
turn yellow. Root lesion extends downward causing rotti
tarding davelopment. Within 24 days after inoculation
on susceptible checks are conspicuous. Seedlings may
yellow. Blackening was evident at the base of the sesd

‘ External symptoms were not cleatly evident on §any of the lines/
‘plants inoculated, probably since the cotyledons in sanyiof the plants were
‘intact. ‘

. a*

\9

‘ Twenty-five days after inoculation, the seedlings were carefully
w from each pot and the soll was washed from the roots. All seedlings
mere fated by using ' - 9 scale with 1 indicating no disease and 9 indicatin
‘a completely rotted root accmpanicd by death of the seedling.

C. Disease rating (Black root rot)

1 = Plant healthy, no root. infection
) - Plant healthy, slight infection im hypocotyl ugion along,
with restricted lesions on few roots

s-vmc-mm.nm:mmummsommm

7-rmc-mmwummmumm. 75“
tmnﬂm

9 - Plant with severe stunting and yellowing of hm-.
conpletely rotted roots ;
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D. Resction of wilt promising lines against F. solani

The wilt resistant lines ware screensd in the glass house with
ithe method Jdescribed above. The disease was rated on 1 -~ 9 scale.

‘ The test was conducted twice. 1In each test 10 seedlings were
‘inoculated. The results given below are the averaaces of two tests.

Digsease rating Wilt resistant lines
1.5 ICC-7111
2.5 1CC~554, 1450, 3539, 11088
3.0 ICC=519, 658, 161y, 1891, 1913,

2089, 2660, 6098, 7248, 89682,
9001, 10104, 11531

5.0 1CC-202, 229, 1443, 2072, 2086,
2566, 3099, 36684, 4552, 6166,
7681, 893)

6.0 1CC~-338, 867, 2104, 667

7.0 ICC~39Y, 858, 2461, 4519, 4919,

5864, 10130

8.0 ICC~1910, 6880
9.0 ICC-267, 516, 2883, 6494

v. FIELD SCREENING

At ICRISAT Centre, we have developed a multiple disease sick
plot wherein different soil-Borne pathogens have been encouraged to
build up through incorporatiomn of dead plant debris every year. Chick-
pea lines found promising agaipst the wilt were planted in this mule
tiple disease sick plot in 2 rows (4 m). Wilt susceptible check (JG~62)
was planted after every 4 rows.

A. Multiple digease uicﬁAplot gelections {(1979-80):

puring 1979~80, 195 lines were salected from multiple disease
sick plot in preliminary screening (20% or less mortality). Out of these,
95 lines showed less than 10% wilt and root rots. These were:
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ICRISAT- ICC-434, 537, 595, 606, 1338, 1376, 1910,1913,
2450, 2664, 2835, 2858, 3354, 3415, 3428,3528,
3782, 4485, 4716, 4843, 4847, 4850, 5901, 6364,
6385, 6411, 6440, 6455, 6474, 6480, 6488, 6454,
6501, 6570, 6668, 6687, 6730, 6772, 6774, 6800,
681S, 6816, 6817, 6926, 7481, 7489, 818%, 8170,
8446, 8585, 8622, 8971, 8979, 08988, 8999, 9023,
9025, 9029, 9032, 9033, 9035, 9039, 9041, 9043,
9103, 9112, 9127, 10309, 10382, 10384, 10394,
10399, 10537, 10539, 10630, 10802, 10803,
10809, 10823, 11511, 11554y RAVP-52, GW-9, P-496.

Ranpur: Out of 9 lines tested, KW-4, KW-2B, KW-17B, BA-1, GW-3-1,
and PPE-1 showed resistance against wilt and root rotg in second year.

Gurdaspur: GL-779 was again found resistant.

GIET (1979-80) Out of 4 entries tested, JG—226d§and JG~1259 were
promising.

Delhir Out of the 100 lines received from Dr. JPin during 1979~80
ssason, MCK~41 was promising,

Ascochyta promising line: ICC - 3935 was found fesistant.

B. Wilt promising selections (1979-80) from gotnplq*g

Last year 133 germplasm lines ahowing less th#n 20% wilt were
selected from a wilt-sick plot. These lines were test®d in multiple
disease sick plot in 2 rows (4 m). Sixty three lines which showed less
than 108 wilt/root rota were selected. They were:

I0C - 184, 268, 301, 573, 594, 871, 925, 933, 1132,

1279, 1296, 1297, 1298, 1314, 1316, 1330, 1405,
1434, 1435, 1437, 1441, 1451, 1477, 1550, 1567,
15827, 1712, 17119, 1753, 1755, 1756, 1758, 1795,
1870, 1901, 1984, 1987, 2034. 2061, 2243, 2246,
2250, 2484, 2520, 2580, 2595 2831, 3075, 3076,
3208, 3219, 3274, 2328, 3407 3448, 3457, 3‘53.
3504, 3508, 3536, 3537, 3538 3768.
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C. Breeders' material

Table 11. Reaction of wilt resistant lines developsd at ICRISAT in the
multiple disease sick plot in 1980-81,

s1 HDP
no. Pedigree Percent
* mortelity
1. ICCL-80001 Segregating white and pink flowered 7.3
2. 1CCL-80002  Kabuli -
3. ICCL-80003  Desi 8.6
4. ICCL-80004  (WP) 8.)
S.  75866-1P-2P-BP-BT-BP PRR~1 x P=126% 6.4
6. 75419-5p-2P-BP-BT-~B? (P99 x NEC-108) x Radhey 2.1
7.  14533-5p-4P-BP-BT-BP P=5409 x 850-3/27 56.2
8. 75899-2p-1P~-BP~-BT-BP P~1100 x WR-315 12.9
9. 741568-3p-2P-~BP-BT-BP 850-3/27 x P-2774 3.1
10.  752296-6p-1P~-BP-BT-BP 26.4
F3 (850-3/27 x BG-1) Ké x F3 (F404 x L~550) OW 5/7
1.  752296-7P-BP-BT-BP 12.5
F3 (850-3/27 x BG~1) X4 x F3 (F404 x L~-550) GW 3/7
12. 74371-5p-1p~-1P-BP~BT-BP 16.6
(850-3/27 x BEG-482) x (JG~62 x JG-221)
13.  741663-2P-1P=1P-1P~-BP-BP-BP 20.0
(H-208 x RS-11) x (JG~22Y x L~556)
14.  741663~3P-1pP-1P-2pP-BP-BT-BP 13.8
. (H-208 x RS-11} x (JG=221 x L~556)
15.  74729-2p-1P-1P-BP-BT-B¥ 17.3
(H-355 x 850-3/27) x NEC~240
16.  74540-22H-1p-BP~BP~BT-BP 4.3
F2 (850-3/27 x T-3) x P2 (JG-62 x BEG-482)
17.  74729~2pP-1p-2P-BP-BT-BP (H-355 x 850-3/27) x NBC~240 30.0
18.  74540-21H-1P~-BP-BP ‘ 19.2
P2 (850-3/27 x T-3) x {JG-62 x BEG-482)
19. 741663-2-1P~1P-2P-BP-BY~BP 3.1
{H-208 x RS~11) x (JG-221 x L-550)
20.  73105~14-2-2P-1P~1P-BP~BT~BP 0.0
{(850~-3/27 x B 708)
21.  752718-1p-2P-1P-BP 15.0
{NEC-240 x NEC-1639) x (Chafa x P-472)
22. 752718-1p-2P-BP-BP 21.8
(NEC~240 x NEC-1639) x (Chafs x P=472)
230 74524-3P‘1P-1P~1P*B? 200
P2 (850-3/27 x GW-5/7) x ¥2 (H-208 x Annigeri)
M.  74527-4P-1P-1P-1P-BP 12.9

#2 (G-130 x B-108) x P2 (NP-34 x GW~5/7)
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Table 1. Contd.

" “WDSP
uo. Pedigree percent
* mortality
25, 745314-22H-1P-1P-1P-BP 4.8
F2 (BG-2 x P-1480) x P2 (GW-5/7 x H-213)
26, 74%40-218~ 1P~ 1 P-BP~BP 4.3
F2 (850-3/27 x T=3) x P2 (JG~62 x BEG~482)
22, 74540~ 22H- 1P~ 1P=-BP~BP . 7.1
F2 (850-3/27 x T-3) x P2 (JG-62 x BEG-482) ‘
28, T4540~231H-1P-3P-BP-BP 4.9
P2 (850~3/27 x T-3) x F2 (JG-62 x BEG~482)
29, 74190~8-2P-1p~-2P~1P=-BP P61 x PF-378 368.8
30. 74257-5-1P=1H-BP~1P~BP JG~62 x (N~208 % T-3) 7.3
31, 741663~3-1P~1p-2P-BP-BP 15.7
{(H~208 x R8«11) x (JG~-221 x L-550)
32, 7)85-12~2~1B-1H~-BP=CP-BP L-550 x [~2 15.3
. 7369=2~2=1P=1P-1P=-BP~-BP L~-550 x USA-613 4.0

%

VI. PERIODIC ISOLATIONS FROM WILTED/DRIED PLANTS COLL*T’E Mm
MULTIPLE DISEASE SICK PLOT

through Pebruary (chickpea season at Hyderabad) we madk periodic iso-
lations from diseased planta. The results are presen in Table 12.

W

0 monitor the presence of different. root pat%:l from October

!
Table 12. Periodic isolations from wilted/dried plants of chickpea
collected from multiple disease sick plotd.

b

Date of F. oxysporum 'R. batati- S. rolf- R. sol- ¥, sol- Others
collection  f. sp. ciceri cola sisl ani ani
27-11-80 51 16 25 3 - -
17-12-80 67 13 ‘ - 8 -
6~1-81 " 40 6 8 ‘ -
29-1-81 a2 a6 1 4 s v .
18-2-81 40 38 4 2 10 -

. #iwru are percentage of isolations o
D pate of souing W-A0-E8,



Table 133

Standard
week
42
43
44
45
46
47
48
49
50
51
52

@ ~N N N A W oN

k)]

Ambient temperature ata from October 1980 thru February 1981

Dates Aversge temperature (°C)
Maximum minimun
15 October - 21 October 1980 0.4 18,7
22 October - 28 October 1980 3.9 17.%
29 October - 4 November 1980 31.2 14,7
5 November -~ 11 November 1980 30.4 18.2
12 November - 18 November 1980 28.7 20.7
19 November - 25 November 1980 30.3 17.1
26 November - 2 December 1980 28.5 12.7
3 December ~ 9 December 1980 28.2 14.0
10 December - 16 December 1980 29.5 1.4
17 December ~ 23 December 1980 28,9 13.4
24 December ~ 3! Decenmber 1980 27.1 16.6
1 January - 7 January 1981 28.5 12.3
8 January ~ 14 Jangary 1981 24.6 14.5
15 January - 21 Jamuary 1981 25.0 12.8
22 January - 28 Jamuary 1981 28.9 16.2
29 January - 4 Febguary 1981 30.5 14.0
S February - 11 Pebruary 1981 31,48 15.1%
12 Pebruary - 18 Pebruary 1981  32.74 14.95
19 Pebruary - 25 Pebruary 1981 33.2 17.88

Raingall
{wm)
6.3
0.0
0.0
0.0
0.3
6.0
0.0
0.0
0.0
0.0
0.2
0.0
7.6
8.0
g.0
0.0
0.0
6.0
0.0
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PROTECTs CP - PATH-3(78): BSTUDIES ON CHICKPEA STUNT AND OTHER VIRAL DISEASRS

I. BUMARY

1. The work on chickpea stunt was confined to the scraening of
germplasm and breeding materials for resistance at Hissar in
North India where the natural incidence of the disease is high.

2. The nursety was planted on 25th September about one month in
advance of the normal sowing date as the urly‘ plantings were
found to get more infection in the previous sehsons. A mixture
of the hosts of the virus and vectors was pla around and
through the field to serve as reservoir hosts for the virus and
vectors. A row of a susceptible variety of cifickpea (WR-315)
was planted after every two test rows to servefas an indicator
cum spreader rows.

3. Mvance planting of the nursery by about one th of the normal
sowing time resulted in very high disease buill up in the nursery
compared to earlier seasons. The average i ence of the dis-
ease in the indicator rows (WR-315) was 74% w a range of 43
to 1008, .

4. Some germplasm lines that have shown less thanji10% infection
{ptomising) for 3 to 5 seasons were identifiedi Two lines,
ICC~-6433 and 1CC~10495 were found promising foff 5 consecutive
seasons. Four lines: ICC-403, ICC-591, ICC-68§, and ICC-2546
were promising for 3 consecutive seasons.

$. Similarly, some of the crossing block entries mu found promi-
sing for 2 to 4 seasons. These were Coll. 327 and ICC-5 (for
4 seasons) and HNS-8, H-550, NEC-2404 and P-2202-2 x Pant G-114
{for 2 seasons).

6. Some of the Ascochyta blight promising lines have been found
promising for stunt for 3-4 years. The lines that ware found
promising for 4 consecutive seasons are ICC-1012 and I1CC~-4989.
One line: 10C-1202 was promising for 3 consecutive seasons.
T™wo of the lines; ICC-1525 and ICC~1754 that were resistant to
blight at ICARDA, Syria were also found promising.

7. Many of the ICCC materials that are being dwtlopoa at Bi
Center were found promising for stunt. This is probahly due
to the high natural incidence of stunt at Hissar and automatic
elinination of susceptible types from the breeding populations.
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8. In order to help the bresders in developing stunt resistant
varieties screening oOf limited amount of breeding materials
involving stunt and wilt resistant lines and stunt reéistant x
resistant or promising lines has been carried out. The aate-
rials soresned included 60 P 3 progenies, 9 F, and ) P, bulks,
Some of the r, progenies were fpund to be Mglhy p:ontil.

9. (Quite a few of the GIET and GCVT entries especially those
originsting from Hissar and Delhi Centers where the  natural
incidence of the disease is comparatively higher are found
promising for stunt,

10. Typical baciliform particles characteristic of Alfalfa mosaic
were observed under alectron aicroscope in partially purified
preparations from mosaic affected plants in the fleld.

11. Dwo more viruses: cucumber mosaic virus and bean yellow mosaic
virus were found to infect chickpea naturally.

IT.  INTROOUCTION

The work on stunt was confined to the screening of different
materials including germplasm and breeding materials for resistance at
Hissar in north India. Two other viruses namely cucumber mosaic virus
and bean yellow mosaic virus have been found to occur on chickpea. A
Ph.D. student, Mr. T.V. Chalam, Assistant Professor, Department of Plant
Pathology, Andhra Pradesh Agricultural University, Rajendranagar, Hydera-
bad, India is working on dlpnctulnuon and strain fdentification of
these two viruses.

III. SCREEMING WURSERY

Screening was cagried out in 0.5 ha plot at Haryana Agricultural
University farm, Hissar, ininorth India, where the natural incidence of
the disease has been found Qo be quite high (around 20%). Based upon the
information cbtained from the previous seasons in which early planting
{September 15) was found to encourage mors disease incidence, the nursery
was planted on 25th September 1980, The layout of the nursery is given
in Pig 1, The field was ridged 75 cm spart. A mixture of the hosts of
pea leaf roll virus and aphid vectors (alfalfa, berseam, cowpes, mung, urd,
peas, beans, groundnut, lentil, chickpea, Lathyrus, brosd bean) was planted
around and through the field (4.5 m apart every 6th row) to serve as re~
servoir hosts for the virus and vectors. A row of a susceptible variety
of chickpea (WN-315) was planted after every two test rows to serve as
indicator-cum~spreader rows. Very high incidence of disease developed in
the nursery as indicated by the indicator rows (Average 748; range 43 to
1008). This was wuch higher than that observed in the previous seasons. .
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IV. SCREENING FOR RESISTANCE

A. Germplasm selections:

Since 1976-77 season, the process of selecting the lines with
< 108 infection under natural conditions in the germplasm evaluation
block, planted by Genetic Resources Unit, and testing thes in the stunt
nursery in the subsequent seasons has been practiced. The results of
tha scroening of the selections made during 1976~77, 1977-78, 1978-~79,

and 1979~80 seasons are summarised below:

1. 1976=77 Selections:

Eighteen lines that were selected during ghe 1976-77 sea-
son and found to show < 108 infection during the subqpquent three sea-
ONna were retested. Each entry was planted (n four 5 ter rows (100
seeds). Final observations on disease incidence were jecorded 3 months
after planting. The results are presented in Table 1§

None of the lines was found free from inf§
ICC~6433 and ICC-10495 showed less than 108 infection
lines: ICC-2385, ICC-3718, ICC-3735, ICC-6934, ICC-104§
ICC-10587 showed less than 208 infection. Others showpd more than 208
infection but none of them showed higher infection thap the susceptible
check planted after every two test rows to serve as irflicator rows. Th
higher incidence (i.e. more than 10% infection) in marfy of the test lin
this season appears to be due to the overall higher difease pressure cr
ted in the nursery by advance planting. '

ion. Two line
Another seven
0, ICC~-10508, am

Table 14: Results of screening of 1976~77 germplasm dbloction: to stun’
at Hissar during 1980-81 season.

0

ICC No, Total plants Infected 3
pPlants Infection
2233 80 19 23.7
2385 73 8 10.9
2430 72 15 20.8
2925 74 16 21.6
3034 73 23 3.5
3133 72 27 37.5
Mmes 7 8 10.3
3738 70 10 14.2
6433 77 5 6.4
6934 74 8 10.8
10490 72 " 15.2
10495 67 4 5.9
10508 7% 9 t1.s
10586 73 22 30.1
10387 69 ‘ 10 4.4
10592 78 22 8.2
16594 72 18 S W ]

10800 72 20 21.7



during 1980-81 season.

rig. ¥ & PField layout of the stunt scresning nursery at Nissar
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2. _1977-78 Selections:

The results of screening of five germplasm lines that hawe
besn selected during the 1977-78 sesson and tested in the past two sea-
sons are presented in Table 15, Each entry was planted in four S-meter
rows. This season all the lines showed more than 108 infection. One
line, ICC-2356, showed le¢ss than 20% infection and all others had more
infection.

Table 15: Results of screening of 1977-78 germplasn selections
to stunt at Hissar during 198081,

8.N0, I1CC No. Total Infected |
. plants plants infection
1. 613 74 29 9.
2. 23%6 52 8 15.3
3. 2617 57 17 29.8
4. 7003 55 12 2.8
5. 10597 k1. 5 I

Table 16: Results of screening of 1978-79 germplasm selections
to stunt at Hissar during 1980-81 season.

ICC Mo. Total ; Infected L ]
plants s plants Infection
57% 74 13 17.5
577 . 66 17 25.7
678 69 16 23.1
690 75 10 13.3
767 51 12 23.%
787 55 20 36.)
981 72 17 23.6
1067 58 18 31.0
1876 k4| 29 . 40.8
1881 68 17 25.0
2090 7 12 16.9
2226 72 13 18.0
217 47 13 27.6

ol

Contd,
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rTable 16. Contd.

ICC Mo, Total Infected !
piants plamts infection
%34 68 18 23.5
35‘6 58 4 6.8&‘,
2572 87 8 11.9
2604 56 12 21.4
2 54 16 29.6
5012 4 14 18.9 -
130 68 26 38.2
159 €9 20 28.9
248 66 12 18.1
e N 21 29.5
403 78 4 5.1
826 72 25 34.7
539 69 14 20.2
891 72 7 9.7
599 72 18 25.0
685 64 13 20.3
‘108 64 13 20.3
70 15 (21,4
;; ;g {25.6
‘48,3
3 3
‘43.6
73 20 127.3
75 26 (34,6
68 20 129.4
" 30 ;40,5
78 37 47,4
72 8 25,0
4 32 43.2
58 32 $8.1
73 19 26.0
t13 21 28,0
65 32 49.2
:g :g 28,7
3 02
23 24 3§,3
ri] 7 38.%
67 21 31,3
76 26 3¢.2
66 - 29 43.9
(1} 29 44.6
; 7 9 37'5
2289 42 16 ‘ 33'0
2292 72 8 : 11.1
388 - 70 18 ' o 25.7
s B B 19 . 25.8
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Table 16: Contd.

2

ICC No. Total Infected »
plants plants Infection
251 75 n 290.0
624 76 34 44.7
1578 80 22 27.5%
8930 66 ., 22 33.3

Table 17: Results of screening of 1979-80 germplasm selections to
stunt at Hissar during 1980-81 season.

ICC No. Total Infected 'Y
plants plants Infection

614 . 46 22 47.8
628 " 19 46.3
660 15 8 22.8
827 42 [ 33.3
845 39 20 51.2
881 40 15 37.%
947 an 14 3.1
1020 43 16 37.2
1022 40 16 40.0
1023 25 7 28.0
1044 38 4 10.5
"1061 42 9 21.4
1130 32 19 59,3
1216 ) 40 22 55,0
1404 a1 20 48.7
1416 37 20 54.0
1421 28 17 44,7
1447 36 18 41,6
1563 is 18 5.4
1576 35 13 37.1
1581 39 23 58,9
1817 38 15 9.4
1821 ‘38 13 37.1
1867 33 16 48.4
1868 37 16 43.2
1962 38 25 65.7
197 40 13 37.5%
1972 40 19 ' 47.%
1973 40 11 ‘ 27.5
1974 33 19 57.%
1977 4 ? ;;'g

2009 36 11 ‘ .
2013 36 14 ! 3s.9
2175 33 4 E 12.1
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Table 17. Contd.

1cC Mo, Total Infected )
plants plants Infection

2229 3 " 33.3
2234 38 15 42,8
2258 26 9 3.6
2264 39 6 15.3
2268 32 4 28.1
2213 3 8 23.5
2292 37 9 24.3
2 3% 9 25.7
2304 37 9 24.3
2306 34 1} 41.1
2307 3 16 7.0
; il

3. 1978-79 Selections:

i The results of screening of germplasm linesiselected in

1978-79 season and tested last season are presented in tabfe 16. Each

eptcy vas planted in 4, 3 meter rows. Four lines; ICC~-403§ ICC~591,
685, and ICC-2546 showed less than 108 infection. Ano@her eight
nes; ICC-248, ICC-57S, ICC-630, ICC-~2090, ICC-226, ICC-2J02, ICC-2572,
" 10C~5012 showed less than 20% infection. All others s more”
ection, ‘

4. 1979-80 Selections:

The results of screening of 46 germplasm lings that have
selected during last season are presented in table 17. BRach cnafy
j» planted in 2-five meter rows (S0 seeds). None of the lines showed
- than 108 infection. PFive lines; ICC-1044, -1977, -2175, -2227,
-2264 showed leas than 208 infection. All others had more infection.

5. Proposals for 1981-82 season:

. The germplass lines that have shown less than -
ion for the past 2 to 5 seasons will be tested in a upueatodm:.:m.::
the 1981-82 stunt nursery both for their disease reaction and yield po-
teitial. The germplasm lines that have showng 108 infection for the
past 3 to S seasons have been recommended for inclusion in the cre ‘
block 0f disease resistance breeding program. Selection of the lires
with less than 100 infection in nev germplasms lines planted by the
Oenetic Rescurces Unit at Hissar will be continued. ”

L
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B. Crossing block aclngg&pns:

As in the case of germplasm, observations on stunt incidence
in the crossing block of breeding program at Hissar are being recorded
every season. Stunt incidence in the crossing block has usually been
found to be higher than in other nurseries bédcause of its early plant~
ing as compared to the other matarials. In seasons of high natural
disease incidence, lines with less than 104 incideance sre selected and
tested in the stunt nursery in the subsequent seasons. The reaction
of the lines that have been selected during 1977-78 and 1979-80 season
are presented below:

Table 18: Results of screening of 1977-78 crossing block selsctions
to stunt at Hissar during 1980~81,

, Total Infected L]
§.No.  Particular plants planta Intection
1. NEC-~2368 69 18 26.0
2. C=235 104 12 11.8
3. R-11 70 21 30.0
5. P~-1774 71 1% 2.1
6. P~2202-2 74 10 13.§
7. pP~4353-1 65 18 27.6
8. G-24 | 65 ? 10.7
9. G~130 ' 72 21 31.9
0. G-543 64 7 10.9
11. Pant G-115 70 1% 21.4
12. NEC-472 77 16 20.7
13. NEC-701 72 " 15,
14. NEC-746 ; 80 21 26.2
15. NEC~1135 . 81 12 14.8
16. 2296 ' 83 23 27,
17. BG-482 . 77 22 268.5
18. F-61 ‘ 65 17 26.1
19. P~370 L 7% 14 18.6
20. P~1092 74 17 22.9
217. P~-1781 . 78 13 16.6
22,  P=-2019-1 73 14 19.1
23. T3 72 30 41.6
24. Coll.~238 ‘ 73 " 15.0

25. ICCC-5 ‘ 68 & 8.9
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wable 19: Results of screening of 1979-80 crossing block nuctim
to stunt at Rissar during 1980-81.

s.00. Particular Total Infected
plants plants jntacuon
1. 850-3127 14 6 az.8
2. 7311-8-2-B x 850-3/27 14 3 21.4
3. In-485 17 3 17.6
.. GL-629 12 3 25.0
s. EMS-8 " 0 0.0
6. EMB-19 10 2 20.0
7. L-550 18 0 0.0
8. 7378-18-5-26-B-BP 13 1 7.6
(L-550 x H-223) |
9. NEC-2404 12 o 0.0
10. No. =501 17 2 11.7
M. NEC-240 x BG-203 18 3 16.6
13. P-2202-2 x Pant G-114 1" 0 0.0
%

1. 1977-78 Selections:

The results of screening of 1977-78 crouiag block select-
‘ions are presented in table 18, Each entry was planted ﬁn 4, five meter
rows {100 seeds). None of the entry was found free from infection. Two
antries; Coll. 327 and ICCC-S showed less than 10% infection. Ten entr~
dest C-235, P-2202-2, G-24, G-543, NBEC-701, NEC-1135, P-370, P-}781,
P=2091-1 and Coll. 238 showed less than 208 infection. Others showed
bightt infection but none showed very high susceptibility.

2. 1979-80 Selections:

The results of screening of 12 sntries have hnn
mm in the last season are presented in table nfh.;wh entey vag
planted in one, 5 meter row (25 seeds). Four entries, EMS-8, L-$50,
NEC~2404, and P-2202-2 x Pant G-114 4id not show any infection. . One
entrys 7378-18-5-24-B-BP (L-350 x H-223) showed less than 10% infection
Three entries: IN-4835, No. 501 and MEC-240 % BG-203 showed less than zo;
infection and others had higher infection.

3. "‘m tut 1981-82 unam

As in the case of gernplase m ‘
mgm than am infection during thi P zh:: t:“mm by
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tested in & replicated trial Woth for their disease reaction and yield
potential. Additional crosses involving the lines that have shown less
than 10% infection have been guggested.

C. Ascochyta blight pr ﬂili lines:

In an attempt to identify lines with multiple disease resis-
tance since 1977-78 season, screening of the gersplasm lines, that have
been found promising to blight in isolation plant propsgator screening
at ICRISAT Center Byderabad, against stunt at Hissar has been initiated.
In addition lines that have been found promising to blight st Gurdaspur
in Punijab state of India and ICARDA, Aleppo, Syria have bean scresned.

t. 1977-78 Selections:

The results of screening of blight promising germplasm
lines (Isclation plant propagator screening) selected for resistance
to stunt in 1977-78 season and tested in the subsequent two seasons
are presented in table 20. For esach entry two, $ meter rows were
planted (50 seeds). One line; ICC-4989 was completely free from infot~
ion and another line; ICC~1012 showed less than 108 ianfection. Pour
entries; ICC-539, ICC~-100%, ICC-1%83, and ICC~4939 showed less than 30%
infection.

Table 20: Results of screening of 1977-78 Ascochyta blight resistant
selections to stunt at Hissar during 1980-81.

ICC No. Total Infected ]
plants plants Infection

539 38 7 16.4
8383 . n 8 25.8
1005 32 S 15.6
1012 32 . 3 9.3
1272 s 7 20,0
1583 30 5 16,6
L AR 27 v L] 22.2
4939 37 ? 18.9
0 4] .0

4989 a3 !
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Table i1

Results of screening of 1978-79 Ascochyta blight resistant

selections to stunt at Hissar during 1980-81 season.
1CC wo. Total Infected ]
. plants plants infection

666 34 6 17.6

667 3¢ 11 © 36.6

693 26 3 1.5
954 30 12 . 40.0
1003 35 13 © 37.1
1006 39 9 23.0
024 29 3 10.3
1202 27 2 7.4
1283 25 8 32.0
1304 28 6 21.4
2294 27 3 1.1
3330 32 13 40.6
‘935 n 13 3%.3
- "
élbh 22. Rasults of screening of lines found pramising € Ascochyta

blight at Gurdaspur to stunt at Bissar during

p80-81 geason.
¥
b

Emo. Particular Total Infected} s

}; plants plants Infection
?:’3 . C-238 35 9 25.7

a G-588 35 10 28.5

3. G-679 38 7 18.4

‘. G-543 12 4 33.3

5. 6-570 13 7 21.2

6. GG-677 38 P w.s
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2. 1978-79 blight repistant selections:

The results of screening of 1978-79 blight resistant select-
ions to stunt and tested in the last season also are presented in table 21,
Each entry was planted in 2, 5 meter rows. None of the lines was free from
infection. One line; ICC-1202, showed less than 10% infection. Four lines)
ICC~-666, ICC-693, ICC-1024 and ICC-2294 showed leas than 208 infection and
others had higher infection, ‘

3. 1979-80 Selections:

One line; ICC-3587 that was selected during last seswom
showed 94.1% infection.

4. Gurdaspur promising lines:

"The results of screening of lines that have been found promi-
sing to Ascochyta blight at Gurdaspur in the Punjab State of India against
stunt are presented in the table 22, Each entry was planted in twe 5 meter
rows. None of the entries showed less than 10% infection; two lines; G-879
and GG~677 showed less than 20% infection.

5. ICARDA resistant lines

Desi germplasm lines that have been found resistant to
Ascochyta blight at ICARDA, Syria during 1979-80 have been scresned agsinst
stunt, Por each of the 38 entries 2, five meter rows were planted (30
.seeds), None of the entries was found free fcom infection. Two linasy
10C-1525 and ICC~1754 showed less than 108 infection. Nine entries;
10C~. 478, ICC-758, JCC-799, ICC-¢01, ICC~1136, 10C-1809, ICC~1881,
10C~1963, and 1CC-4935 showed less than 20% infection. Others had higher
infection. '

6. Proposals Qt 1981-82 sesason:

All the blight resistant/promising lines that have shown
less than 20% infection will be tested in a replicated trial both for
their disease reaction and yield potential. The additional lines that
have been found resistant to blight at ICARDA duzing 1980-81 season will
be screened in a non-replicated trial.

¢. Wilt and root rot resistant lines:

As in the case of Ascochyta blight, the lines that have been
found resistant to wilt and root rots at ICRISAT Center, Ryderabad are
being screened against stunt since 1978~79 season, The entcies screened
each year ususlly comprised those lines included in the International

Chickpea Root Rot and Wilt Wursery {ICRRSN) .
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Table 231 Nesults of soreening of gessplase lines found tesisgant to
blight at ICATDA, Syris to stuat at Nissar dusing 1980-81

SOBSON,
100 ¥e. Total Infected Y
| plants plants Infection
19 " 73.6
3 ’ 21.6
37 24 64.8
33 19 87.5
18 " 93.3
16 16 §3.7
M s 84.7
35 4 }1.4
36 . Ja.2
38 4 §0.5
i 14 5,1
3 20 4.5
3 4 3.3
19. 17 9.4
14 L ] .2
24 20 B.3
20 LE ) .o
4 3 g.o
26 15 7.6
14 L 100.0
a ’ 37.5
36 ¢ 16.6
2 s 23.8
26 ] 92.3
N ’ 24.3
35 T 20.0
40 s 20.0
M ’ 26.4
7 ’ 100.0
30 6 20.0
2 13 61.9
30 " 56.6
Y n n 53.1
) 21 19 90.4
. » »n oL =
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1. 1978-79 Selections:

None of the two lines; ICC-7254 ({70%) and ICC-3426 (12.8%)
selected for resistance to stunt in 197879 season was found free from
infection. ICC-3426, which showed less than 20% infection for 3 oonsec-
utive seasons has been recommended for inclusion in the crossing blook
of discase resistance breeding program.

L4

2, 1979-30 Selections:

The results of screening of the selsctions made during the
last season are presented in table 24. None of the lines was found pro-
mising.

3. 1980-81 ICRRWN entries:

The results of acreening of 1980-81 International Chickpes
Chickpea Root Rot and Wilt Nursery entries againat stunt at Hissar are
presented in table 25, For each entry one, five meter row was planted.
None of the 57 entries tested was free from infection. One lines ICC~11088
showed less than 10% infection., However, this line had shown susceptibility
at ICRISAT Center. Four entries; ICC-434, ICC-999, 1CC-8622, and ICC~8913
showed 20% or less infection. ICC-8933, howeaver is known to be susceptible.
Others had higher infection,

4. Proposals for 1981-82 season:

The lines that have shown leas than 208 infection so far
will be tested in a replicated trial. The entries included in 1981-82
ICRRWN will also be screened in a non replicated trial to see their re-
action against stunt.

Table 24} Results of screeming of 1978-79 wilt and root rot selectiony
to stunt at Hissar during 1980-81,

1cc Ko. ;Yﬁ. I:f::::d xnz:aucn~
516 37 22 59.4
1891 37 n ! 83.7
2089 35 14 40.0
6880 k1 23 60.5
8982 35 23 §5.7

10104 3 10 32.2
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Table 235: Results of screening of 198081 ICRENM entries mizfnt stunt
at Hissax during 1900-81 sesson. .

10C MNo. Total . Infected %
plants plants Infection

16 3 37.5
17 7 41.9
20 4 20.0
18 4 22.2
19 5 26.3
20 4 20.0
16 ? .7
17 6 35.2
15 s 26.6
22 7 31.8
17 8 47.0
19 4 21.0
19 S 26.3
18 L 27.7°
19 ? ' 36.8
20 5 . 25.0
a0 9 ' 45.0
16 ? 43.7
13 6 46.1
19 7 '36.8
2 7 '33.3
20 15 75.0
17 4 /23,5
n 3 27.2
10 10 100.0
17 " 64.7
22 - 5 22,7
15 15 100.0
17 L 52.9
L " 52.3
9 ] 2.1
16 12 75.
20 7 35.0
2 10 5040
18 " 27.7
b 10 7.4
16 . 16 100.0
17 3 ‘ 17.6
15 3 20.0
16 8 o S0.8
16 130 1.2

" % . eals
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Table 25. Contd,
Plants plants Intection
8982 21 14 6
8985 18 Y ,::;
8988 4 1t 78.9%
9006 17 ) 9.4
9023 18 5 27.7
9032 15 ] $3,.3
9033 19 6 3.8
9035 15 9 60.0
10803 21 12 56.1
10823 18 4 22,2
11088 18 1 5,58
11531 19 4 1.0
11550 15 5 33.3
11551 15 6 40.0
Table 26: Results of screening of ICCC- materials to stunt at Hissar
during 1980-81.
ICC No. Total Infacted ]
plants plants Infection
2 29 2 6.8
3 18 8 21,0
5 37 6 16.2
9 34 5 14,7
11 38 8 21.0
12 35 7 20.0

roll virus is the major problem.
s0 high that necessi
against it in

E. Breeding materials:

Among the viral diseases of chickpea, stunt caused by pea~-leaf

#ihitiry fe rng

But at present its occurrence is not

ates incorporation of high levels of resistance
the breeding materials. The main objective is to see thgt

bred into the breeding materials. The high
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natural incidence of the disease at Hissar reeults in the automatic
elimination of the highly susceptible materials in the breeding popu-
lations. But with the identification of certain lines with gdod levels

of resistance, it was felt advisable to initiste a small breeding prog-
cam to develop lines with resistance to stunt. Purther, the higher
incidence of stunt in other Desi chickpea growing countries such as
Pakintan makes it necessary to incorporate higher levels of resistance -
in trne breeding materials developed at ICRISAT.

Screening of the breeding materials is carried out in close col-
laboration with chickpea breeding subprogram. Since 1979-80 season,
linited screening of the breeding materials was initiated. The mate-
rials screened in the season included ICCC and ICCL ntetials,'r3 pro-
ganies, FJ bulks, ’2 bulks, GCVT and GIET materials.

1. 1CCC materials:

The data are presented in table 26. IOCC--* showed less
‘than 108 and ICCC-5, 9, 12 showed between 11 - 208.

2. ICCL materials:

L None of the three 1CCL-materials tested wasffound promi-
Bing. These were ICCL~80001, (93.3%), ICCL-80003(75.0%) ICCL~-80004
¥38.8%). Bach entry was planted in a single five meter (25 seeds).

3. FJ progenies:

_germplasa line that"has been found to be promising to sfunt for the
mst five seasons and WR-315, a wilt resistant line were #creened. Each
ogeny was planted in a single, five meter row (25 seeds). The results
re presented in table 27. Two progenies; 77603-15P and 77603-16P

id not show any infection. Four progenies; 77603-10P, 77503-51P,
7603-53P and 77603-55P showed less than 10% infection. Eight progenies;
1603~2P, 77603~14P, 77603-19P, 77603-23P, 77603-24P, 77603-29P, 77603-47p,
#d 77603-54P showed 208 or less infection. All these will be retested

m 1981-82 season.

Sixty F, single plant progenies of a croes §tmn P-4353+1,.

Teble 27: Results of screening of Fy progenies to stunt at Hissar
during 1980-81 season.

8.%0. Progeny ¥o. Total Infepted s .
, plants plants Infectiod®
L. 77603-1P Ky 19 5
2. 2» TE 3

4. L} 19 4
s. ) K 12 5
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Table 27. Contd.

S.No. Progeny No. Total Infectad L}
planta plants Infection
6. 77603-6p FJ 14 4 8.5
7. 7P 9 7 77.7
8. ap 15 8 53.2
9. 9p 17 7 411
10. 10p 16 b} 6.2
11. 11p 19 -] 26.3
12. 12P 20 11 $5.0
13. 13p 16 5 31.%
14. 14P 20 4 20.0
15. 15p 18 0 0.0
16, 167 20 0 0.0
17. ' 17p 19 8 42.1
15. 19p 19 2 10.9%
20. 20P 18 7 ja.8
21. 21p 16 5 31.2
22. 22p 17 6 35.2
23. 23P 16 2 12.5%
24. 24P 20 4 20.0
25, 25p 1?7 ) 29.4
26, 26pP 20 5 25.0
27. 27p | 19 ] 21.0
28. 28p 18 4 22.2
29. 29P 18 2 .t
30. 0P 16 7 43.7
31, . P 18 12 66.6
32. 32p 19 4 21.0
34, 34P ‘ 18 4 22,2
6. 36p 20 5 25.0
38, 36p 20 8 40.0
39. 39p 20 ] 40.0
‘o. h ‘OP ,7 5 2’..
poy 41P 20 6 30.0
. 42P 16 9 56.2
4. 43P 18 12 66.6
.. 44P 19 4 21.0
. 45p 18 7 38.86
pry 46P 19 4 21.0
prdy 497 20 5 25.0
so. 50P 17 -4 23.%
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Table 27. Contd.

ogeny ¥o. Total Infected L
Bt r * plants plants Infection
51. 77603~51P 23 18 1 $.5
52 s2p 17 4 23.5
53. 53p 0 2 10.0
54, S4p 19 3 15.7
58, 55P 13 1 5.2
1. 57 19 7 36.8
58, sep 16 6 37.5
59. 599 15 5 33.3
60. 60P 17 4 23.5

4. F3 bulks:

The results of the screening of 9 FJ resistan§ bulks selected
the last season’s I, screening are presented in table . For each F.
ik, eight five meter r&n {200 seeds) were planted. The @psistant planth
e selected and bulked and will be replanted in 1981-82 sdfeening nursery
apt for cross No. 77603 (P-4353-1 x WR-315) which involve$ a resistant

4 2 susceptible parent all othera involve either :nintan ' X resistant

or promising lines.

5. F2 bulks:

The results of screening of 3 ¥, bulks are presented in table
i All the resistant plants were bulked andwill be planted in 1981-82
m:?cnim nursery.

P, Gram coordinated varietal trials:

Every season, the entries included in the GIET and GCVT are
screened for their reaction to atunt at Rissar. It has been observed that
entries coming from Hissar and Delhi, where the natural incidence of thc
disense is high, do not usually show high susceptibility.



Table 28:

S.No,

1.
2.
3.
4.
S.
6.
7.

9.

Table 29,

§.No,

2.

3.

infection.

108 infection.

81

Results of screening of F, bulks to stunt st Hi
1980-81 season. - seer durlng

Cross No, Pedigree Total plants Infected plants

78183 P-992 x K~468 18y 34

78184 NEC~240 x BG-203 187 17

78185 P-2202-2 x Pant G~114 144 13

78186 P-992 x Rabat 140 19

77603 P-4353~1 x WR~315 140 k1]

77604 P~4353-1 x 850~3/27 145 25

7760% P-4353~1 x F~61 121 23

77606 P-4353-1 x P-370 137 19

77607 P=4353~1 x K~-468 152 1%
Results of screening of Fj bulks to stunt at Nissar during
1980-81 season. .

Cross No. Paliigree Total plants Infected plants
77601  P-4353~1,x Pant G-114 143 17
77603 P-4353+1 x WR-31§ 481 158
77604 P=4353«1 x 850-3/27 92 3

1. GIET entries:

The results of screening of GIET mtrm that showed less
than 108 infection in the last season are prasented in table 30. Rach

was planted in two S5-meter
P ? Three entries; 1CCC-17, HMS~6, and BG~404 showed less than

rows. YNone of the entries was free from

Seven entries; 1cce~19, Je-1261, BG-402, BG-40%, BDG-213%,

H-208 and JG-1260 showed less than 208 infection and others had higher

inf =tion,
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2. GCvr entries:

Both of the entries (ICCC-10 and ICCC~13) which showed

iess than 108 infection lsst season also showed similar reaction this
season. ICCC-10 showed 5.8% and ICCC-13 showed 8.3% infection.

3. Proposals for 1981-82 season:

The entries that have shown less than 20% infection will
be retested in a replicated trial. The fresh entries included in the
1981-82 GIET and GCVY will be tested for their reaction to stunt. Addi-
tional crosses with HMS8~6, which showed good promise and is already in
the crossing block, have been suggested. 2

%
Table 30: Results of screening of GIET entries to stunt it Hissar
during 1980-81.

B.No. Pacticular Total Infected %

plants plants Infection
H-76~105 33 13 39.3
10CC-19 33 4 12,1
JG~1261 34 4 1.7
Icce-17 29 2 6.8
GNG-88 29 11 37.9
BG~-402 kI ? 19.4
BG~229 14 9 64.2
GG~-588-2509 37 15 40.5
GNG~84 14 6 o 42,8
0CC-14 3?7 19 " 81.3
ICCC~15 36 10 L 27.7
HMS-6 37 3 ' 8.1
HMS~23 38 11 © 28,9
FG-1258 35 16 45.7
BG~405 36 6 16.6
1CCCc-18 3?7 14 37.8
BG-235 39 6 15.3
H-208 k7] 7 18.4
BG-234 36 9 25.0
K=-772 35 10 28.5
BG-404 35 3 8.5
BG-204 34 9 26.4.
JG-1260 39 ? P

L R S
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V. OTHER VIRAL PROBLEMS

Identification of the various viruses occurri okpea
the other major objective under this project. Nr. ;.v?g(::l::: mh::nt
Professor, Department of Plant Pathology, Andhra Pradesh Agricultural
University (APAU), Rajendranagar, Ryderabad, India is working on charao-
terisation and strain identification of cucumber mosaic virus and bean
yellow mosaic virue occurring on chickpea for « his Ph.D. thesis.

A. Alfalfa mosaic virus:

Earlier, based on the information on symptomatology, host LaAngs,
insect transmission and seroclogy the causal agent of chickpea mosaic was
identified as Alfalfa mosaic virus (AMV). During the course of investi-
gations on the other viral problems, further information on the symptoma=-
tology and electron microscopy of the virus particles was obtained,

1. Symptomatology:

The characteristic symptoms of alfalfa mosaic virus after
initial apical necrosis is proliferation of branches with smaller leaf-
lets having mosaic mottle symptoms. It is differentiated from cucumber
mogsaic (CMV) and bean yellow mosaic viruses (BYMV) based on complete lack
of secondary proliferation in CMV and shoe-string symptoms in BYMV. Ini-
tially all three viruses cause similar symptoms i.e. apical necrosis but
are differentiated on secondary symptoms.

2., Mixed infections:

It appears that mixed infections are possible under natural
conditions as a mixture of AMYV and BYMV could be isolated from the same
plant with apic#l necrosis symptoms in the field,

3. Electron microsgopys

In partially purified samples of chickpea plants with apical
necrosis symptoms in the field typical bacillifom pacticles, characteris~-
tic of AMV were observed under electron microscope.

B.  Summary of work on CMV and BYMV:

Initial symptoms of CMV and BYMV on chickpea ace same as NV
i.e. twisting of the terminal bud followed by chlorosis and necrosis.
In CMV, there is no secondary proliferation and the apical necrosis usu~
ally progresses downwards resulting in the death of the phnt‘.d“ In BYWV,
the apical necrosis is followed by proliferation of branches with
shoe-string symptoms. The procedure for purification of CHV has been
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standardised and typical particles of CMV were observed under electron
microsoope. The procedure for purification of BYMV has beenl partially
standardised and typical particles of BYMV wers observed under electron
microscope in both the partially purified and leaf dip preparations.
Linited acreening for identification of sources of resistance to CHV
and BYMV was carried out and a line promising for BYMV was idéntified.
Pui ther work on RNA and protein characterisation and strain identifica-
tion is in progress,
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PROJECT: CP-PATH-4(78): STUDIES ON ASCOCKYTA BLIGHT
I.  SUMMARY

1. The project on Ascochyta blight of chickpea that has been in
operation for the past five years at ICRISAT Center has been
terminated and the major work on this problem is now belng

carried out at ICARDA, Aleppo, Syria. ICRISAT will soon app-
oint a chickpes pathologist.

2., Thirty three additional germplasm lines that showed ) to

rating in the repeated plant propagator screenings were iden~
tified.

3. Most of the 31 desi germplasm lines that were found rssistant
to blight at ICARDA, Aleppo, Syria showed susceptibility to the
IARI~isolate of the fungus in the propagator screening indica-
ting that these two isolates could be different races,

4. OQut of the sixty wilt and root-rot resistant lines that were
checked for blight reaction, one line, ICC-519 showed l-rating.
Four lines; ICC-1913, -3181, -8622, and ~-8988 showed S~rating.

5. 8ix of the 151, F, progenies screensd were found to show
d-rating. Forty-Iour progenies showed S-rating.

6. Two F,s and their F, bulks along with their parents provided
by the breeders wefe screened against the IARI isolate and
the results were made available to them,

7. A large amount of deei and kabuli germplasm and breeding
materials were scregned in the field at ICARDA under severs
artificial epiphytotics and many additional resistance sources
and materials were fdentified. Some of the wilt and stunt
resistant lines wers alsc found resistant to blight. In many
lines there was no $grong correlation between vegetative re-
sistance and pod registance and the pods in many cases were
found to be more subceptible than the vegetative parts.

I1.. INTRODUCTION

since the major work on Ascochyta bi;ghz o;‘:h;i:p;:':n‘botuq
carried out at ICARDA, Aleppn, Syria, the project t . n oper~
ation at ICRISAT Center for the last five ysars has beefi terminated from
1st January 1981. The work om this problem at ICRISAT will be cagried
out under the projects CP-Path-8(81) (Multipls disease resistance) and
Cp-Brd-path-16 (81) (Breeding for disease resistance). The results of
the experiments carried out during June 1980 to May 1;@1 are susmarised
below. The swmary of the work carried out st ICARDA during 198081

s =on ig also included.
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1II. SCREENING FOR RESISTANCE
A. Rechecking of the promising lines:

The germplasa lines that were found to show 3 to 5 rating in
the preliminary screening in the Isolation plant propagators weite re-
checked against IARI isoclate, Por each of the 54 lines, two pots were
sown (about 10 seeds each). The reaction of these lines on S-point
scale is presented in table 31. Three lines; ICC-3377, ICC-4762, amd
ICC-6843 showed 3-rating. Twenty lines showed é-rating. 'These were
ICC-3378, ~3%80, -3586, -3582, -3738, ~-4751, ~7563, GG-SME, -578, -580,
'5“8’ ‘539. “'6‘2' "'677' -6’9’ "‘66" “655' “'GBG' H-75-35 a‘ ICCC-‘H.
Pifteen lines showed S5-rating. These were ICC-3497, -357%, -3581,
3585, «3737, =3739, «3740, -4907, -5252, -6354, -7589, -7P11, G~543,
G-549, and GG-375. The remaining showed higher ratings.

B. Lines found resistant at ICARDA:

jo show 3-
jt the IARI
Mpots. The
gine, ICC-1881
ating. Eight

Thirty-one desi germplasm lines that were found
gating at ICARDA during 1979-80 season were screened agai
{Bolate, Por each line about 20 seedlings were grown in
gpaction of the lines is presented in table 32. Only one
J«rating. Two lines; ICC-76 and ICC~1416 showed 4
Anes showed S-rating. These were ICC-1062, -1121, ~1754,8-1762, -1809,
4854, -1963, and -9214. Otheras had higher rating. The hfigher suscep-
tfbility of the lines against the IARI isolate indicates tfat it is dif-
f§rent from the isolate at ICARDA.

C. 1980~81 ICRRWN entries:

Sixty entries of 1980-81 ICRRWN entries were tested in the
pEopagator for their reaction against Ascochyta blight (IAKI - isolate).
The results are presented in table 33. One line; ICC-519, Bhowed 3-
!%iMa Eight lines; ICC-~1913, -318%, -8622, -B%8B8, -9055, ~11550,
1%&4000! and 1CCL-80004 showed 5-rating. Others had higher ratings.

D. Py progenies:

One hundred and forty-nine F3 progenies of two crosses;
ICC-1903 x Pant G-114 (82) and ICC-1903 x - BG-203 (69) involving a
registant parent (ICC-1903) and agroncmically good lines were screened
against the IARY isolste. The sseds were provided by the breeders. For
sach progeny about 10 seeds were sown in a single pot.” The reactibn v
of these progenies is presented in table 34. The results were prqv,tdnd
to the breeders. Three progenies in each of the two crosses were found
reststant (3-rating). Thirty-three progenies of cross ICC-1903 x Pant
G-114 and 11 progenies of crogs ICC-1903 x PG~203 were foyund to shiw a
rating of S. Other progenies showed higher rkting. o e
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Table 311 Reaction of promising lines rechecked against IART isolats
of A. rabiei in Isolation Plant Propagator.

S.No. Particular S Infection S Killed Average vecovery*
rating (9~point
. scals)
1 2 3 4 s
1. 1CC~3377 95.1 0.0 3
2. ~3378 100.0 10.0 4
3. ~3432 100.0 9.1 6
4. ~3495 100.0 27.8 7
5, ~3496 100.0 4.5 6
6. -3497 100.0 0.0 5
7. ~3509 100.0 36.4 7
8. ~3577 90.0 0.0 5
9. -3578 100,0 20.0 7
10. -~3580 100.0 0.0 4
1. -3581 100.90 4.5 5
12. -3585% 100.0 0.0 -
13. -3586 100.0 0.0 4
14. -3587 100.0 10.0 6
15. -3573 108.0 21.1 6
16. -3582 89.5 0.0 4
17. -3737 108.0 0.0 5
18: -3738 100.0 10.% 4
19. ~3739 100.0 10.0 5
20. -3740 100.0 0.0 )
21. -374% 104.0 28.6 6
22. -4751 100.0 5.6 4
23. -4762 100.0 0.0 k]
24. -4765 1080 16.7 7
25. -4907 100.0 0.0 s
26. -5252 100.0 10.5% s
27. -6330 108.0 20.0 7
28. -6354 108.0 5.9 5
29. - -6843 89.5 5.3 3
30. -6856 100.0 42.1 7
31. ~7560 100.0 38.1 6
32. -7563 100.0 5.0 4
33, ~-7589 100.0 0.0 5
34, -7611 95.5 0.0 3
3s. ~-7633 100.0 0.0 6
36. -7674 100.0 26.3 7
37. BG-216 100.0 4.8 L]
28. c-235 95.5 4.5 ;

G-543 100.0 . 20.8

.5-
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Table 31:¢ Contd.

1 2 3 4 5
40. G-549 100.0 8.7 L]
d1. GG~570 86.4 4.5 . 4
42. QG~-575 100.0 0.0 -
43. Go-578 100.0 9.5 4
4. oG~580 100.0 9.1 4
45, GG~588 90.9 0.0 4
46, Ge~-589 86.4 0.0 4
‘7. 08-'5‘2 B';o ‘.8 ‘
48. GG-677 87.0 0.0 4
49. GG-679 87.5 0.0 4
50. GG-684 85.7 0.0 4
31, GG~685 100.0 0.0 4
52, aG-686 91.7 0.0 4
53, H=75-35 95.0 0.0 4
54, ICCC-11 95.5 4.5 4

‘ Pb-7 100.0 0.0 6

y

'Aﬂpuqa of two replications; about 10 seedlings per replicajion.

'raﬂo 32: Reaction of chickpea lines found resistant at I to IARI
isolate of A. rabiei in Isolation Plant Propagatofi.
m. ICC ¥o. V Infection § Killed A%enge recovery"
rgting (9-point
. sdale)
‘i 2 . 3 4 : S
|8 1CC-76 100.0 0.0 4
2" -94 100.0 0.0 6
3 -280 100.0 0.0 6
' -292 100.0 38.1 7
6. -607 100.0 28.6 7
?' "“' 100.0 25‘0 6
8. -758 90.5 42.9 7
‘:. ‘. —m 100.0 57.1 B
. . . - 90.0 ‘50 . "
1. =801 100.0 ‘ g,g :
12. ‘ -1052 90.9 o 0.0 5 B
13. . L "1‘31 " $00.0 0.0 5 i
1\‘0 ‘ ""“ . *Mto so‘o ’
o w . _ - oy,

|
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Yable 32: Contd.

15, 10C-1168 95.0
16. -1416 100.0 Y .
18, ~1468 100.0 22.7 ?
19. -152% 100.0 333 s
20. -1591 100.0 $0.0 7
21. -‘75‘ 100-0 0.0 5
22. -1762 100.0 0.0 s
23. -1809 100.0 6.5 )
24. -1854 100.0 14.3 s
25. -1881 73.9 0.0 3
26. -1963 100.0 0.0 )
27. -1973 100.0 0.0 6
28, -1983 100.0 4.5 8
29. . ~2160 100.0 36.4 ]
30. -71717 100.0 100.0 9
at. -9214 28.6 0.0 s
"Pb" 95.8 ‘02 7

* Average of two replications; about 10 seedlings per replication.

Table 33: Reaction of ICRWWN (1980-81) entries to IARYI isolate oOf
A. rabiei in Isalation Plant Propagator.

S.MNo. Particular $ Infection $ Killed Recovery rating
| (9-point scale)
', 2 T3 4 s
'. ICC-")Z 10000 0.0 7
2. -267 " 100.0 11.8 7
4. -438 100.0 14.3 7
s. i "'519 "03 o.o J
‘o -058 95.2 ‘o‘ 7
7- "’9 !00.0 0.0 7
'o ‘1910 100.0 ‘201 7
9. ~1913 100.0° 0.0 s
10. -1918 100.0 0.0 8
3 X8 «2003 100.0 40.9 8 4
13. ~2450 - 100.0 25.0 7
‘4. ~2461 100.0 9.5 | ;

. 2366 - 100.0 1.2




Table 33: Contd.

Pb=-7

; 100.0

6.0
"
e

1 2 3 4
16. ICC-2660 100.0 4.8 7
17. ~2858 100.0 20.0 7
18. -2862 100.0 10.0 7.
20. -3181 90.0 0.0 5
21, -3439 100.0 14.3 ?
22. -4847 100.0 5.0 8
23. -4850 100.0 0.0 7
24. ~-6366 100.0 14.3 ?
25, -6381 100.0 0.0 7
Pb~7 100.0 0.0 8
26, -6411 100.0 0.0 7
a7. ~-6455 100.0 76.2 9
28, -6474 100.0 33.3 8
29. -6489 100.0 0.0 7
30. -6494 100.0 13.0 7
3a. -6608 100.0 .0 6
33. -6703 100.0 9.1 7
. ~6743 100.0 0.0 77
a5, -6816 100.0 0.0 6
36. «~6926 100.0 0.0 ?
37, -7481 100.0 47.6 6
3a. ~B858% 100.0 18.2 7
9. -8§622 100.0 0.0 S
40. -8933 100.0 59.1 8
41. -8971 100.0 50.0 7
42. -8979 100.0 10.5 6
43. -8980 100.0 26.3 7
4. -8982 100.0 0.0 7
45. -8985 90.9 36.4 7
46, -8988 100.0Q 0.0 5
47, -9006 100.0 13.0 7
48, ~-9023 100.0 0.0 7
49, ~9032 100.0 0.0 7
s0. -9033 100.0 0.0 7
51. ~90%5% 60.0 0.0 5
52. -10803 100.0 0.0 7
3. -10823 100.0 9.1 7
54. -11088 100.0 22.2 7
ss. ~11537 100:0 0.0 7
. s’i ."‘55‘ 100-0 090 1
58, 1CCL~80001 100.0 0.0 s
. 59, ~80003 100.0 £86.0 7
6
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Table 34: Summary of results of screening of P

® ies
Ascochyta blight in Isolation Plant ‘P ogenies against

opagator. .

No. of progenies
::;::nicn showing rating Reaction ( No. of progenies
Cross Tt 3 58 7 8 9 Resis-~ re~ Inter- P

screened « tant gating mediate cep-
tible
b (o o 80 03 33,15 180 N 10 43 17 10
1903 x
Pant G-114
I1CC 69 0 3 11 8 402 5 12 1% N 9
1903 x
BG-203
E. P2 bulks:

The F; bulks of the above two crosses wers also screened against
IARI isolate. For each bulk about 100 seeds were sown in 10 pots. The
segregation of the plants for blight susceptibility is presented in table
35. The results were provided to the breeders for further analyses.

Table 35: Ascochyta blight on F, bulks.

Cross " No. of plants with a tating of

1 3 s ] )
1CC~-1903 x Pant G-114 o 3 39 58 1
1cC-1903 x BG-203 1 0 36 T 9

P. Parents and Fis

The psrents and Fys of the above two Crosses wers screened agsinst
the IARI-isalate. Por each of the parents and Fis 10-20 seeds were sown in
1-2 pots. The reactions are presented in table 36.
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Table 361 Ascochyta blight resction of parents and Fys.

Particular No. of plants with a rating of *
1 3 5 1 9
ICC~1903 [ 5 3 2 0
Pant G-114 0 0 0 4 ;98
BG~2013 0 0 ] 5 5
10C=-1903 x Pant G-114 0 0 0 7 3
1CC~1903 x BG-~203 0 0 2 7 0
e

" G. Race studies

( The reaction of 12 lines which consisted of linea tderant at
T and resistant at ICARDA, resistant at ICARDA but sus
AT, tolerant at ICRISBAT but susceptible at ICARDA and s
t ICARDA and ICRISAT was studied against IARI and Lahau
fesults are presented in table 37. The dimease developmer®
pt severs and hence no firm conclusions could be drawn. |
were found tolerant to IARI isolate also showed tolerant feaction

get Lahaul isolate. As indicated previously the lines that were found
ant at YCARDA showed susceptibility to both the isolates,

i
!.blq 37: Reaction of some chickpea lines to IARI and Lahaul isolates
‘ of the fungua in the Isolation Plant Propagator.

+

Yoy
!

Partioular v Reaction on 9-point acale
IARI isolate Lahaul isolate

)

Tol t_at ICRISAT and
ruin& at m

16C~1903 6 5

- =2180 ] 6

‘ -4935 P § ‘ 5 .
: arant ICRISAT and
g 1ble at_ICARDA

T0C-2153 5 s
RS {1 ] §

b . !
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rable 37: Contd.

*

Particular Reaction on $=point scale

TARI isclate Lahaul isolate

Resigstant at ICARDA .
and susceptible at ICRISAT

ICC-6286 y 6
-6288 7 s
-6291 7.8 g

Susceptible both at

ICRISAT and ICARDA

ICC-36 ‘ 7 ?
-75 . 8 "o
-100 6.0 6.0

IV, SUMMARY OF WORK DONE AT JCARDA

1. A large scale screening of germplasm and breading materisls was
carried out in the field (8.0 ha) under severe artificial epi~
phytotic conditions and several new sources of resistance mate~
rials were identified,

2. Three hundred and fifty five new kabuli germplasm 1ines were
screened and ¢4 of them were found resiatant. With this the
entire kabuli germplasm collection of over 3500 lines availa~
ble at ICARDA has besn screened and 22 resistant lines iden-
tified, .

3. A total of 3954 additional desi germplasm lines obtained from
ICRISAT was screened and 34 lines with both vegstative and ’
-pod resistance were identified.

4. Some of the wilt and stunt resistant lines were also found to
be resistant to blight. .

S. A largs amount of breeding material in Fy to Fy generation
generated for the development of blight resistance and high
yielding conventional cultivars for winter and spring sowing
tall blight resistant and high yielding cultivars for msecha-
nical harvesting and large sesded blight resistant and high
yielding cultivars for southern Burope wers scresnsd. Seve-
ral blight resistant and superior yielding matecials were
fdentified for all the above characters.
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m:g.otthnpuntmmwhawmoftactonmrm-
tion of chickpea to blight.

The eradicsting effect of Calixin-M of the seedborne inoculum
of Asoochyta rabiei from chickpea was confirmed. .

Deop sowing of the chickpea seed was found to rodu« seed
transmission of Ascochyta blight. ‘

The PH of the axudates of the pods was found to be- lower
than the PH of the vegetative parts. The pods of sany
vegetatively resistant chickpea lines were found tQ det badly

infected with blight.

8tem lesion type was found to be highly correlatedgwith the
disease rating of the plant.

An isolate of Ascochyta rabiei capable of kilnng £ resistant
IL~-402 was £ n a badly infected patch. !
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CP-PATH~5(78) : INTERNATIONAL CHICKPEA DISBASE NURSERIRS

I. SUMMARY

1. The International Chickpea Root Rots/Wilt Nursery (ICRIOM)
1980-81 was sent to 35 locations in 17 countries. The aue-

sery had 60 entries. A separate report on the performance
of these entries will be prepared.

2. Beveral nursery locations were visited in India, Nepal and
Bangladesh,

3. A large number of scientists from several countries visited
chickpea pathology program to see the work and exchange in-
formation.

4. Lines from ICRRWN are being used in local breeding program
at several locations,

II. INTRODUCTION

The first cooperative chickpea disease nursery with 30 entries
was sent to cooperators during 1976~77. In January 1978 we formally
initiated a project on nurseries with the following objectives:

1. Share promising material with cooperators in different
countries.

2. Ider;tify stable %'mrcu of resistance for use in breeding
program at ICRISAY, and

3. Get a feed-back cn reaction of the entries to other locally
serious diseases.’

1977-78 two sepsrate nurseries were organized. These are

(i) Intus'tj;:z:ml Chickpea Root Rots/Wilt Nursery (ICRRMM), and (ii)
International Chickpea Ascochyta Blight Nursery (ICABN). The reports for
1977-78, 1978-79 and 1979-80 nurseries werc oompiled and circulated
(ICRISAT Pulse Pathology Progress Reports 4, 7. & 11), . Ve have now in-:
tegrated our ICABN with the one operated f:om ICARDA. It is called Chick:
pea International Ascochyta Blight Mursery (CIABN). Results of ICRRWM
1980-81 have come from most of the locatiors. A separste report will

be prepared and circulated.
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ICKIN 1980-81

Ao List of countries and cooperators

Country
Pery

Ethiopis

Kenya

Egypt

Nexico

Bangladesh

leq

rator (s

The Director .
Centro Regional Investigacion
Agraria de Norte .

APTDO 116, Chicl%

Mr. Alemu Mengis
Plant Pathologis
Agricultural
Addis Ababa Uni
P.O. BOI. 32' D‘

The Director
ARD=-KARY

P.0. Box. 30148
Nairobi

Dr. Ali Abdel Azig
a.“. Food Lng
rield Crops Instit
Agricultural Rese
Giza, Orman, Csirg

Ing, Santiago s:ndhel. INIA
Auxiliar de Lequli.ma Comegtiblen
Apartado Postal No. 6-882 Y 6-883
Maxico 6§ D.F.

Dr. A.K. Kaul
Pulse Breeder & Joint Coordinator
Pulsas Improvement Project
Bangladesh Mricultural qurch
Institute
P.0. Chandana

Joypdebpur , m

Mr. Issam Majjar

Food Legunes Progranme ; ‘
Diregtorate General of Fidld Crops
Muib



Country
Nepal

Pakistan

Sudan

Italy

Republica Argentina

Chile

Syria

6

gmntor s.l

Mr.R.P, Sah

Asst. Agronomist (Pulses)
Parwanipur Agril. Station
Birganj, Parwanipur

Karayani Zcne

.

Dr. Bashir Ahmed Malik
Coordinator (Pulses)

Pakistan Agril. Research Council
National Agril. Research Center
P.0, National Health Labs,
National Park Road

Islamabad

Dr. Farouk Ahmed Balih
Agricultural Research Corparation
Hudeiba Ressarch Station

P.O0. Box. 31

Ed~Damer

Mr. K.M., Ahmed

Pest Control Assiatant (FAD)

Central Agricultural Research
and Training Center

UNDP/TAQ Project

Post Box. 4788, Taisx

Ing. Agr. Susana Garcia Medina

Mejoramiento da Legumbres

Institute Nacional de Tetnologis
Agropecuaria

Estacion Experimental

Regional Agropecusris Salta

Cerrillos (Salta)

Dr. Gabriel Bascur B. .

Programa de Laguminosas de Grano

Estacion Experimental 1a Platina

Instituto de Investigaciones
Agropecuacias

casilla "114-D, Santiago

pr. K.B. Bingh

ICRISAT Chickpea Breeder

The Internstional Center for
Mricultical Research in
the Dry Aceas (ICARDA)

‘1’.9. m' ”‘“g m
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Country
uBA

Australia

Australia

India

mﬁlt@t ’l!

pr. John C. Philips

Asst. Professor

Crop Science Department

Ccalifornia Polytechnigue State
University 1

san Luis, Obispo

California 934‘391 it

Dr. Walter J. ,O aiser
Research Plant Pathologist
USDA 3

Regional Planti Introduction Station

59 Johnson

Pullman, Wash

Dr. Ken Foater

Asst, Professo
Department of Agronomy
University of @rlifornia
Davis, Califorria 95616

Dr. Joseph L. outman

Plant Pathologiht

Yuma Experimentf Station
6425, W. 8th Stifeet .8
Yuma, Arizona B3364 )

Dr. R.B. Bxinn&nd‘ st
Hermitage Research Station
Via Warwick 4370

Queensland

br. G.J. BQZ'I.’Y 1
Grain Legume Breeder

Victoria Wheat Ressarch Ingtitute
Private Bag No. 260

Borsham, UIC 3400

bDr. R.V. ai.nnth
Guilbarga -

br. B.R. Kotasthane
Jabalpur

Mz, M.D.
Dol ior




country

India

$9

Cooperator {s)

Dr. P. Shukla
Kanpur

Dr. R.M. Singh
Faizabad

Dr. M. Mahmood
Muzaffarpur

Dx. XK. Sen Gupta
Berhampore

Dr. B.L. Jalali
Hissar

Dr. Gurdip Singh
Ludhiana

Dr. R.N.S. Tyagi
Durgapura

Dr. B.G, Desai
Banaskantha

Dr. R.8. Annappan
Coimbatore

Dr. M.P. Haware/
pr. ¥Y.L. Nene
Patancharu
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8. Entries
' pollowing were the entriess
8. %0, 1CC Mo, Pedigree Origin
1, 102 P=79 India
2. 267 p-212~1 India
3. 434 p-319 Indta
4. 438 P-324/12-069-00324 India
s, s19 pP-394 India
6. 8ss p-678 India
7. 999 P-812 - Mexico
s. 1910 P-1542 . India
9. 1913 P-1546 ¢ India
10, 1918 P-1549-1 ¢ India
1. 2083 P-1679-2 i Mexico
12. 2354 P-2069-1 £ 1ran
13, 2450 P-2230/12-071-02230 § Iran
14. 2461 P-2249 £ Iran
15, 2566 P~2559 f Iran
16, 2660 P-2686-2 § 1ran
L 17, 2838 P=3166-1 § Iran
118, 2862 P-3181/12-071-03181 § Iran
- 19, 3102 P-3617 2 Iran
20 3181 P-3730-1 § 1ran -
i at. 3439 P-4116-1 § Iran
¢ 22, 4847 P-6832/12-071-06832 % Iran
L 4850 P-8050 ¥ Unknown
- 24, 6366 NEC-312 1 1ran
§ 25, 6301 NEC-340 1 Iran
. 26, 641 NBC-384 ! Iran
Lar, 6435 NEC-460 ¥ 1ren
§ 28, 6474 NEC~488 : Izan
.29, 6489 REC-518 - Iran
30, 6494 NEC-529 Iran
} 31, €570 NEC-646 Iran
(32 -6608 NEC-691 Iran
4 33. 6730 NEC-87% Iran
I 6743 NBC-9060 Iran
3%, 6816 NEC-986 Iran
36, 6926 NEC-1166 Iran
37. 7481 GC-3 (Berbampore) Inaia
P=-50~C~1
38, 8585 SL-9158 Ethiopia
39. 8622 WP~2984-B . Bthiogia
40, 8933 WR-315 India
4. 2971 NEC-319 Izan
42, 8979 NEC-33% Iran
43, 8980 WBC-342 Ivan

“. 8982 MEC-346 Iren



8.No. ICC No. Pedigree igin
::. 8985 MBC-352 Tran
7- 8988 NEC-190 iran
4. 9006 HEC-438 Iren
48, 9023 NEC-497 Izan
49, 9032 REC~51% lran
50. 9033 NEC-516 iran
51. 9055 NBC-569 1ran
52, 10803 H-552-1 ° India
53. 10823 Bada Chata India
54. 11088 BG-212 Indis
55, 11531 1c0C-10 ICRISAT
56. 11550 DA-1 Indis
57. 11581 PPK-1 India
58. 1CCL-80001 (P=99 x NEC-108) x India
Radhey
59. 1CCL~-80003 K-4 x WR-31% India
0. . ICCL-§0004 L-550 x USA-613 India
é1. 4951 JG-62 India

* Wilt susceptible check

IV. TOURS

Dr. M.P. Haware toured éhc chickpea growing areas in Himachal
Pradesh and Punjab States during February 1981. The most common dis~
eases in Himachal Pradesh were, Ascochyta blight, Sclerotinia stem rot

and wilt. The places visited \#to Dsula Khuan, Solan, Bilaspur, Palampur,
and Dharamshala. .

] In Gurdaspur and Pathankot districts of Punjab,wilt, root rots and
Ascochyta blight were observed 4in Farmers' fields. Many of the chickpes
fields observed were close tc Pakistan border. The occurrence of blight
was probably favored by the winter rains.

Pulse and Oilseed researh station, Berhampore in West Bengal was
vigsited inearly March 1981, Mast of the entries from ICRRWN were rasistant
in the wilt sick plot. Early mprtality in chickpea was duse to collar rot
(8clerotium rolfsii).

fid ‘
visited Parwanipur Agricultural Research Station, Birganj in Mepal
on March 2 and 3. Parwanipur Agricultursl Research Station is located in
the Tarai region of Nepal. The center is niinly engaged in Rice Improve~-
ment. Rice is the main crop in kharif and .s followed by whest, lentil ‘
and chickpea in rabi.

International chickpea root rots/wilt nursery was sown in a normal
field. All the fields were sown in last week of Novembeg, ICRIMN consist-
od of 60 resistant lines with JG-62 as susceptible check; planted sfter
every two rows in 2 replications. Wilt was present in m the mm
fields in susceptible lines. JG-63 was sbowing neasly 204508 wiiting.

ALl the test lines were free from wilt.
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in ui.u-cmn plot initial evaluation trial with ¢ replications was
sown, It has 10 entires, four from ICRISAT, ICCL~-78122, 78138, ICC-4948,
and 6098, ICC-6090 was selected from ICKEMNM (1979-80) and was free from
wilt in sl) the four replicstions. The locally developed lines G-0332
was highly susceptible to wilt.

The coordinated varietial trial which is composed at Kathmandu ix
being planted at Nepalgani, Parwanipur and Janakpur. This year it has
10 entriess ICC-6098, ICC-4948, IC~7332-7-3-13-BH, IC-73167-5-3-1P-BH,
BG~-203, Pant 113, IC-7310~3-2-BN, G-0332, G-0332-10, and G-0226. The
locally developed lines G-0332 and G~0226 were looking lwrmtu,,ahnq
with 1CC-6090.

Two chickpea cultivars developed, G-0332 and G-0216 are be A aul-
tiplied for seed. This seed will be handed over to Agriculturas t
Corporation (AIC) for distribution to farmers. '

In general wilt is a major problem at Parwanipur. The earlff morta-
lity in chickpea is due to collar rot (8., rolfsii).

At present they do not have the breeding program in chickpefj. All
the unq are developed through selection process.

St,... vas present, but sporadic. HNo leaf disease was obserfed.

Onilrd March visited Farmers' fields in Bara district. In of
the fiel§s (village Parsoni) we saw a farmer's field (nearly 0.5 Ja)look~
ing verylimpressive. It was sown with small white seeded chic wilt

vas pr t in 3 out of S fields cbserved (2 to 5%). Stunt was
in one f§sld. Chickpea is sown mostly in Janakpur area. Perenniyl pigeon-
pea was n on the bunds. Popular crops (rabi) were wheat, lentil and

chickpeas
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