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Project: LC 228(90)IC/IC

Title: Biology and management of wilt and root rots of chickpea

Objectives:

a. Screen chickpea germplasm and breeding materials against
races of fusarium wilt and root rots and ifdentify chickpeas
with multiple disease resistance.

b. Multilocation testing of disease resistant lines in the
Indian subcontinent and countries in Agia, Africa, and North
and South America, to identify stable and multiple resistant
lines.

c. Study biology of dry root rot pathogen.

d. Develop integrated management system for control of wilt and
root rots.



SUMMARY

At ICRISAT Center, Patancheru, large number of chickpea
preeding materials and several nurseries were screened in
wilt sick plots. The material was planted in 4-meter rows,
60 cm apart. Susceptible check JG 82 which was planted after
every two test rows, showed 100X mortality within a month

after sowing.

Breeding materiala: Breeding materials from F2 through F7
generations were screened in wilt sick plot. The progenies
considered superior by pathologist were advanced through
individual plant selections or bulks (Table 1). All entries
from breeding nurseries were screened in wilt sick plot. The
results were made available to chickpea breeders.

Screening of new germplasm: Of the 291 additional germplasm
lines screened, 14 lines showed less than 20% wilt incidence.
These will be retested again.

Screening of chickpea entries from Chickpea Initial
Evaluation Trial (IET) and Coordinated Varietal Trials (CVT)
1989-90: The results of screening of IET entries and
different CVT entries are presented in tables 2 to 6. Of the
60 entries from IET screened in wilt sick plot, only three
lines, BG 357, BG 358 and ICCV 88101 were promising (Table
2). A1l the lines included in CVT-kabuli were found
susceptible to wilt (Table 3). Five entries from CVT, namely
KPG 142-1, KPG 143-1, H 86-73, ICCV 10 and ICCv 88101 showed
less than 20x wilt (Table 4). In CvT-bold, seven entries
namely, GNG 469, H 86-20, H 86-39, H 86-142, ICCC 42, ICCV
88108 and ICCV 88109 were found resistant to wilt (Table 5).
In CVT-late, two entries, GL 86152 and H 86-156 were
promigsing to wilt (Table 6).

Screening of chickpea lines from Indian National Programs:
Chickpea l1ines received from Kanpur and Ludhiana were
screened In wilt sick pilot. All the lines were found
susceptible to wilt (Table 7 and 8).

Multilocation testing of chickpea lines: Forty-nine chickpea
lines identified resistant to wilt and root rots were tested
at 15 locations in India, thru ICAR-ICRISAT Uniform Chickpea
Root Rots/Wilt Nursery (IIUCRRWN) 1989-90 (Table 9). Two
lines, ICC 9032 and ICC 11223 were found resistant at 10
locations and five lines, ICC 12408, ICCL 853tt, ICCV 89234,
ICCV 89308 and ICCV 89313 were found resistant to wilt and
root rots at 9 locations. It is to be noted that these lines
were tested in wilt gick plots at all the location. The root
rot pathogens were different from location to location. Also
the 1ines were exposed to all the four races of chickpea wilt
Eusarium in multilocation testing.
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Screening for race 1 of Fusarium oxysporum f.sp.

(FOC): Forty-nine entries from International Chickpea Root
Rots/Wilt Nursery (ICRRWN) 1989-%90 were screened in ‘pots’
for their resistance to race 1. Forty chickpea lines were
resistant to race ' of chickpea wilt Fysarium and showed no
mortality in ‘pot screening' (Table 10). Entries from
International Chickpea Wilt and Stunt Disease Nursery (nos.
31) were also tested in pots in green house. Seven lines
were resistant to race 1 (Table 11).

Screening for race 4 of F. oxysporumn f.sp. ciceri at Hisar:
Seventy five chickpea lines identified resistant to wilt at
ICRISAT Center were screened 1in the wilt sick plot at HAU,
Hisar. There was scome mortality due to root rots also.
Thirty one lines showed combined resistant to wilt (race 4)
and root rots (Table 12).

Yield evaluation of wilt and root rots resistant lines: The
yield of 36 chickpea lines resistant to wilt and root rots
along with 4 checks (ICCC 32, K 850, Annigeri and Pant G 114)
was evaluated at Patancheru, Hisar and Gwalior (Table 13).
At Patancheru the tryal was conducted in wilt sick plot.
Therefore all the 1ines outyielded check lines. At Hisar
and Gwalior some of the lines outyielded one or two of the
check lines.

Effect of irrigation on chickpea wilt and root rots: Effect
of irrigation on wilt and root rots incidence in five
chickpea lines (ICCV 2, ICCC 32, K 850, Chafa and NP 59) was
studied in wilt sick plot. There was a difference among
cultivars for susceptibility to wilt and root rots. The
irrigation has increased the wilt and root rot incidence in
ICCV 2 and ICCC 32 (Table 14).

Survival of 4 races of F. oxysporum f.sp. cigceri (FOC) in
s0il: The experiment started on 2-5-1986. Soil samples and
infected host tissues buried in s0il were examined after
every 3 months. Soil samples were analysed for Fusarium
propagules on selective medium and isolations were attempted
from host tissues. Pathogenicity of F. oxysporum isolates
was proved. All the four races of FOC are surviving in the
8011 in absence of chickpea (host) since four years (Table 15
and 16). The experiment is continuing.

Agronomic management of fusarium wilt of chickpea: The
experiment was planned to study preparatory land cultivation
practices that enhance the effectiveness of natural
solarization process and compare them with soil solarization
with polythene mulches during April-May. The 60il1 samples
were collected before and after ploughing/scolarization of the
plots in wilt sick nursery. There was a general increase in
Fusarium propagules during summer months due to frequent
rains and moderately low temperatures in 3 treatments.
However solarization with polythene mulich reduced Fusarium
propagules considerably (Table 17).
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Multiple Disease Sick Plot Screening: The multiple disease
sick plot at ICRISAT Center has different root rot pathogens
in addition to chickpea wilt Fuysarium. We made periodic
isolations from dead chickpea plants. Periodic ifsolations
revealed the presence of F. oxysporum f.sp. ¢iceri as the
most dominating fungus 1in the soil from October 1989 to
February 1990. It was followed closely by Rhizoctonia
bataticola. Sclerotium rglfgyri, R. solapi and E. golani were

algo present 1n the to1i (Table 18).

Screening of chickpea lines developed at ICRISAT for Wilt and
root rots resistance: Twenty four ICRISAT's chickpea lines
were screened in multiple disease sick plot. ICCV 88101 was
found resistant to wilt and root rots (Table 19).

Screening of wilt promisinyg chickpea Yines: Sixty three
chickpea lines were screened for their resistance to wilt and
root rots. Twenty lines were found resistant with less than
10% mortality due to wilt and root rots. ICCC 40 has been
developed at ICRISAT. Others are germplasm selections (Table

20).

Screening of advanced germplasm l1ines for wilt and root rot
resistance: Seventy five advanced germplasm l1ines were
screened in multiple disease sick plot and in ‘pots’' 1in
screen house to confirm their resistance to race 1 of FOC.
In field screening 24 lines were resistant to wilt_ and 14
resistant to root rots. In pot screening 28 lines were
resistant (0 mortality) to race 1 of FOC (Table 21).

Screening of wild Cigcer species in multiple disease sick
plot: Five Cicer species were screened. cigcer Jjudaicum:
nos. 182, 183, 185 ana 0 were rasistant to wilt. C. judaicum
(nos. 183, 185) and ¢. cuniatum (SL 157) showed combined
resistant to wilt and root rots (Table 22).

Fungicidal seed treatment tc control collar rot (Sclerotium

il1) of chickpea: Seed dressing fungicide Rhizolex
[Tolclofos-methyl, chemical name: 0,0-dimethyl-0-(2,6-
dichloro-4-methy)-phenyl)-phosphorothicate] at the rate of 3
gm/kg of seed was very effective in controlling collar rot in
glass house experiment (Table 23). The germination also
improved significantly over control.

Pycnidial production in Rhizogtonia bataticola: The
sclerotial strains of Macrophomina phaseolina are grouped
into Rhizoctonia bataticola stage. Strains of R. bataticola

infecting chickpea do not form pycnidia naturally on host.
However using some special methods, pycnidial formation was
induced in the laboratory. Small root pieces (2-3 cm length)
after surface sterilization (3 min in 2.5% sodium
hypochlorite) were placed on 7-day-old cultures of R.

in petriplates. The cultures were grown on
potato-dextrose agar. Petriplates with host tissues were




then incubated at 15, 20, 25, 30 and 35°C with 12 hrs. light.
Numerous pycnidia were fornod on the surface of root pleces
incubated at 25 and 30°C for 3%0 days. At lower temperature
pycnidia uoro not formed. zcnidin formation was also very
low at 30°C and none at 35 The method was repeated
several times to confirm the oboarvations. The observation
suggest the possibility of pycnidial production during rainy
season on chickpea debris left in the field after harvest.



Table 1.

Populations and progenies screened in wilt sick plot,
ICRISAT Center, Patancheru, during 1989-90.

81. Expt. Number -------oo-—c---
No. No. Generation tested Plants Bulks
1 PA 204 F2 (C5) population 1 - 1
2 PA 028 F2 Bulks Des\ 60 - 48
3 PA 027 F2 Bulks 19 - 17
4 PA 133 F2 Bulks kabuli 31 378 30
5 PA 134 F2 Bulks kabuli 8 - 8
] PA 192 F2 Bulks 10 - 9
7 PA 196 F2 Bulks 5 - 5
8 PA 0256 F2 Bulks 2 - 2
9 PA 122 F2 Bulks 2 - 1
10 PA 028 F2 back crosses 28 - 19
1" Hi 024 F2 Bulks .} - 4
12 Hi 026 F2 Bulks 10 - 10
13 Hi 123 F2 Bulks 18 - 9
14 PA 194 F3 populations kabuli 2 - 2
15 PA 193 F3 populations desi 10 - 10
16 PA 206 F3 C4 population 1 - 1
17 PA 037 F3 Bulks 144 - 129
18 Hi 124 F3 Bulks 59 - 51
19 H1 127 F3 Bulks 7 - 5
20 Hi 128 F3 TWwC 6 - 3
21 Hi 129 F3 double cross 3 - 3
22 PA 038 FA Prog. Bulks 13 - 12
23 PA 139 F4 population 1 51 -
24 PA 209 F4 Interspecific crosses 2 - 2
25 PA 141 F4, F5 Prog. bulks II 8 - -

208 Hi 136 F4 Progenies Hy, WR, 26
ABR Kabuli
27 Hi 146 FS Progenies Hy, WR, ABR, 64
WR + STR
28 Hi 046 F5 prog. DL 1770
29 Hi 051 FS Prog. LXT 1130
30 Hi 058 F5 Prog. DL 147
31 Hi 085 F6 Prog. Bulks 320
32 PA 054 F6 Back cross prog. 27 39 19
33 PA 060 F6 Prog Bulks 21 - 3
34 PA 054A F7 Back cross prog. 50 34 34
35 Hi 074 F?7 Prog. Bulks BWR, 59
STR, MDSP
36 PA 029 BC1 F2 (JG-62 x ICC 12237) 3 - -
37 PA 030 BC2 F2 (JG-62 x ICC 12237) 6 1 -
38 PA 031 BC3 F2 4 2 -
39 PA 043A BCt F5 Prog 20 4 6
40 PA 033 F3 Back cross prog 100 13 48
41 PA 038 F3 BacK cross population 6 41 -]
42 PA 222 oeP8 v 2 - 2
43 PA 218 DBPBIB 1216 - 240



" Number selected

81. Expt. Number

No. No. Generation tested Plants Bulks
44 PA 221 DBP8 111 343 - 78
45 PA 219 DBPB IIA 10 - -
46 PA 059 Germplasm II ] - 1
47 PA 152 Germplasm 58 - 11
48 PA 129 Germplasm ICARDA 31 - 3
49 PA 148 PYT-5 Kabuli 20 - 11
50 PA 149 PYT~-6 Kabuli 22 - .
51 PA 150 PYT-7 Kabuli . 23 - 9
52 PA 117 PYT, AYT 311 - (1.3
53 PA 237 PYT 69 - 16
54 PA 145 PYT-2 Kabult 14 - -
55 PA 147 PYT-4 Kabuli 25 - e
56 PA 097 PYT-38 Desi 25 - 14
67 PA 099 PYT-40 Desi 25 - 14
58 PA 101 PYT-42 Desi 26 - 9
59 Hi 177 PYT 09

60 PA 188 Trial entries early planting 36 - 17
61 Hi 082 Trial entries DL 308

62 Hi 165 Trial entries kabuli 104

33 Hi 082 Trial entries 13

34 Hi 186 Advanced germplasm trial 12

entries



Table 2. Reaction of Chickpea Initial
Evaluation Trial (IET) 88-90 entries to
wilt in wilt sick plot, ICRISAT Center,

Patnacheru, during 1989-90.

Total Percent

8.NO. Particulars Plants wilt

1 BG 349 41 36.06
2 B8G 357 34 17.6
3 BG 358 22 18.0
4 8G 359 28 60.7
s BGM 413 33 90.9
e BGM 417 40 25.0

7 BGM 465 34 76.5
8 BGM 4606 43 72. 1
9 GG 828 30 93.3
10 GL 860686 30 93.3
11 GL 87249 24 76.0
12 GL 87307 35 80.0
13 GQCP 22 25 100.0
14 QCP 28 33 24 .2
156 QCP Ab 34 100.0
16 GQCP 50 32 100.0
17 GCP 562 32 90.0
18 GNG 380 25 100.0
19 GNG 529 29 100.0
20 GNG 577 31 100.0
21 GNG 581 31 100.0
22 GNG 585 28 100.0
23 GNG 600 25 100.0
24 H 86-—-18 21 85.7
2% H 86-—-84 29 100.0
206 H 86—-91 30 50.0
27 H 86—-96 25 24 .0
28 H 86—143 38 84 .2
29 H 87-98 37 100.0
30 H 88-123 22 37.3
31 ICCv 10 10 80.0
32 ICcCcvy 18 12 91.7
33 ICCV 19 19 100.0
34 ICCv 88101 16 12.56
35 ICCV 88102 156 100.0
36 ICCVv 88103 18 100.0
37 ICCVv 88104 23 82.2
38 ICCV 89242 22 54 .5
39 ICCVY 89244 34 100.0
40 ICCV 89444 36 77.8
41 ICCV 89307 17 52.9
42 KPG 53 20 95 .0
43 KPG 63 22 59.1
4.4 NDG 8605 19 94 .7
45 PDG 85-7 32 78.2
40 PDG 85-10 21 Q0.5

10



Total Percent
S.No. Particulars Plants wilt
47 PG 8061 13 100.0
48 PG B87-1 22 100.0
49 PG 87—-21 30 100.0
30 PG 87-24 19 100.0
51 RSG 2 22 100.0
52 RSG 3-1 8 100.0
53 RSG 242 32 100.0
54 RSG 2586 23 100.0
55 RSG 2858 29 100.0
36 RSG 503 29 89.7
57 RSG 506 24 100.0
58 RSG 509 31 100.0
59 cOoG 4 18 100.0
30 COG 6 17 100.0
31 ICC 4951 (Control) 40 100.0

11



Table 3. Reaction of Chickpea
Coordinated varietal Trial (CVvT) -
XKabul1-89-90 entries to wilt in wilt
sick plot, ICRISAT center, Patnacheru,

during 1989-90.

Total Percent
§.NO. Particulars Plants wilt
1 GNG 149 23 100.0
2 GNG 422 21 100.0
3 GNG 500 24 100.0
4 GNG 504 24 100.0
5 HK 85-703 21 76.2
] HK 86-122 30 63.3
7 HK 88-176 25 84 .0
8 HK 88-232 25 35.0
9 ICCC 32 28 39.3
10 ICCC 49 27 92.6
11 ICCv 13 26 100.0
12 ICCV 14 22 100.0
13 ICC 4851 (control) 40 100.0

12



rable

4.

Reaction
Coordinated varietal Trial

of

ghtickpea

(CVYT) 8990
entries to wilt in wilt sfok plot,

ICRISAT Center, Patancheru, during 1989~
90.
Total Percent
S.No. Particulars Plants wilt
1 8G 348 30 100.0
2 8G 351 22 . 100.0
3 8GM 413 29 100.0
4 8GM 417 36 100.0
5 BGM 438 29 100.0
6 QG 829 27 81.8
7 GL 1002 39 94 .9
8 GL 83007 33 100.0
9 GL 83119 31 100.0
10 GL 860686 30 100.0
11 GCP 29 28 100.0
12 QNG 148 24 100.0
13 QNG 420 206 48 .2
14 GNG 568 37 100.0
15 H-86-72 35 31.4
16 H—-86—158 29 89.7
17 IG 218 38 100.0
18 KPG 142-1 36 5.5
19 KPG 143-1 37 16.2
20 NDG 8606 41 890.2
21 PDG 845 36 100.0
22 RSG 143-1 28 100.0
23 GNG 158 36 100.0
24 H 86-73 41 12.0
25 ICCC 38 31 51.0
26 IJCCv 10 33 18.0
27 ICCV 19 37 94 .6
28 ICCVY 88101 37 5.4
29 ICCV 88102 38 92.1
30 JCCV 88103 43 88.4
31 ICC 4951 (control) 40 100.0

13



Table 5. Reaction of Chickpea
Coordinated varietal Trial (CvT) -Bold
89-90 entries to wilt in wilt sick plot,
ICRISAT Center, Patancheru, during 1989~

90.

TJotal Percent
8.No. Particulars Plants wilt
1 8G 353 36 80.6
2 8G 362 40 95.0
3 BG 363 32 100.0
4 GF t1¢6 29 86.2
5 GF 91 34 44 1
] GQF 92 31 96.8
7 GNG 398 16 93.8
8 GNG 469 22 4.5
9 H 86-20 25 8.0
10 H 86-39 31 3.2
11 H 86—-142 22 4.5
12 KPG 33 30 860.0
13 PDG 83-33 30 20.0
14 PDG 84-14 22 13.6
16 POG 85-9 25 76 .0
16 PDG 85-11 38 97.4
17 PDG 85-17 28 75.0
18 ICCC 42 25 0.0
19 ICCV 88108 27 3.7
20 ICCvV 88109 35 0.0
21 ICCvV 88112 25 36.6
22 ICC 4951 (control) 40 100.0

14



Table 0. Reaction of Chickpea
Coordinated Varietal Trial (CVT) - late
sown 89-90 entries to wilt in wilt sick
plot, ICRISAT Center, Patancheru, during
1989-90.

Total Percent
S.No. Particulars Plants wilt
1 BG 372 35 . 7T1.4
2 8G 373 34 28.85
3 8GM 431 34 44 . 1
4 B8GM 467 30 76 .7
5 8GM 408 18 94 . 4
6 GL 861562 34 20.06
7 GL 87227 28 100.0
8 GL 87308 29 79.3
9 GNG 531 18 100.0
10 H 85-124 30 30.0
11 H 86—-158 30 13.8
12 ICCC 14 27 74 .1
13 ICCC 41 32 96.9
14 ICCV 15 28 60.7
15 ICCV 88108 27 51.6
16 ICCV 88107 32 84 . 4
17 ICCVY 88108 25 32.0
18 ICCV 89701 20 85.0
19 ICCV 89702 29 96.8
20 KPG 202 25 76.0
21 Phule G 12 30 93.3
22 RSG 265¢ 23 100.0
23 ICC 4951 (control) 40 100.0

15



Table 7. Reaction of the chickpea
promising l1ines from AICPIP Kanpur to
wilt in wilt sick plot, ICRISAT Center,

Patancheru, during 1989—-90.

Total Percent
S.No. Particulars Plants wilt
1 8acpP 2 24 83.3
2 8BCP 3 24 37.5
3 BCP S 20 30.0
4 BCP 111 16 31.3
5 BCP 12 28 100.0
6 BCP 49 22 86 .4
7 8BCP 53 18 22.3
8 8CP 54 20 50.0
9 BCP 68 22 77.3
10 BCP 95 31 93.5
11 BCP 98 32 90.6
12 ICC 4951 (control) 40 100.0

18K



Table 8. Reaction of chickpea 1ines from
Ludhiana to wilt in wilt sick plot at
ICRISAT center, Patancheru, during 1989
890.

Total Percent
S.No. Particulars plants wilt
b ) GL 87069 36 100.0
2 GL 87070 40 100.0
3 QL 87071 35 . 100.0
4 QL 87072 33 100.0
5 GL 87073 306 100.0
S GL 87074 38 100.0
7 GL 87075 356 100.0
8 GL 87076 33 100.0
9 GL 87077 37 83.8
10 GL 87078 16 87.8
11 GL 87079 25 84.0
12 GL 87080 29 96.6
13 GL 87081 13 100.0
14 GL 87082 35 100.0
15 GL 87083 34 100.0
16 GL 87084 37 89.2
17 GL 87085 40 100.0
18 GL 870886 30 100.0
19 GL 87087 . 27 100.0
20 GL 87088 38 100.0
21 GL 87089 38 100.0
22 GL 87090 38 100.0
23 GL 87091 33 100.0
24 GL 7869 37 100.0
25 C 235 38 100.0
26 G 543 38 100.0
27 . ICC 4951
(Control) 40 100.0

17
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28. 1CCY 9212 233 10 N 4 B 4 &Y 100 20 16 20 0 02 0 ¢

0. 1CCY 09213 10 1 6 2 1 2 00 68 02 83 w0 13 8 0 &

7. 1CCv 89219 0 1 21 19 N 4 9 N & N » & ¥ M0 11

28.  1CCV 09220 4 1t 0 3 10 13 18 8T 1 33 10 42 3 80 3 @

29. 1CCV 89223 113 8 T 18 § 13 &9 00 B4 23 o0 21 N1 1M &

30, 1CCV 89224 4 6 18 6 9 4 18 81 A M 5 33 28 ot 0

", 1CCY 89228 0 6 ¥ u 6 0 82 %6 485 30 3 0 ¥ 6 |

3. 1CCY 09234 10 10 29 1 1 9 49 44 12 16 20 B0 26 42 0 9

1. ICCv 89308 4 13 4 10 (] 8 & 83 W W »N 1 N N 1 8

4, 1CCV 89308 9 10 0 Y4 13 T N 1Y AR B4 17 2v 10 18 0 O

5. 1CCY 89309 12 ¢« N 2B (| 0 92 64 3 B N B 12 M I

3. ICCY 89310 ) § 4 26 8 14 B8 48 18 14 30 08 42 02 0o ?

n. ICCY 89313 16 0 42 10 13 12 M M & w1 4 NN 4@

3. ICCY 89310 1 8 48 2 P 13 0 87 2 20 80 84 26 03 13 @8

3. ICCY 89318 Y 3 10 12 10 13 & 71 689 26 26 20 37 48 0 ¢

40, ICCY 89319 © 10 0 o8 2¢ 1§ 2 4 87 100 33 29 &89 20 00 3 ¢4

4, 1CCY 8937 0 0 88 12 F N 4 0 28 6 43 22 40 § ¢

42, 1CCv 09339 5 18 3¢ 24 10 2 W 40 3 83 10 16 40 82 18

43,  1CCV 88342 2 05 12 8 24 Y 40 41 78 10 24 2 100 4 N )

i, ICCy 2 44 15 N 19 8 1! M 84 100 66 I8 4T A8 18 s ¢

48, ICCY 3 30 7 8 1 0 M 718 100 63 60 &1 290 ) 0 ¢

40, ICCV 4 64 39 1 41T 10 18 TY 70 100 B8 43 44 NG NG 10 4

1. 10Cy & 5 19 1 12 16 13 o660 18 100 4v 18 A0 4 N 0 ¢
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Percent wilt/root rots‘

T S S O o " - f——— " . ]~ — _—————— " ]—" —_ . o —— -~ " A o A o . 4 T O S A T > W AT A ST

8.NO. Entry 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 186
48. ICCV @6 1 8 58 13 3 13 53 39 68 24 4 43 36 12 186 8
49. ICCV 11 0 4 5 29 4 15 37 22 094 32 5 26 71 14 0 (]
60. ICC 4951=x 100 91~ 98- 97—~ 94- 84- 100 100 100 100 93 68- 100 68- 60- O
(Range) 100 100 100 100 100 ’ 100 95 100

No. of lines

found

resistant 37 43 16 33 43 46 0 0 11 9 18 4 312 13 40

O e e e G o W SV T A T ——— —— Y GO —. W ST - S ——— . - ———t——_————— - ——t— — . — . — —— — P — " W W e S G Gwu S . e A W G W NNe ey tmp Wb O G A W e G G S

x Average of 2 replications; *x Wilt susceptible check

1=Akola, 2=Badnapur, 3=Berhampore, 4=Dholi, 5=Faridkot, 6=Gulbarga, 7=Gurdaspur, 8=Hisar,
9=Patancheru, 10=Ludhiana, 11=New Delhi, 12=Pantnagar, 13=Rahuri, 14=Ranchi, 15=Sehore,
16=No. of locations found resistant. NG=No germination.

G O T ——————— — " —————- " — T T W " TN A" Gt . G W > . . W A T . i, ks WS A e e . M W W, Dt s Sl T — —— i —— — ——— ——— — — - ———— . ———— A —— i Y P P WD e e VM aE W P YA A W .
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Table 10. Reaction of ICRRWN 1989-90
entries to wilt in *"Pot’' screening in
gresnhocuse, ICRISAT Center, Patancheru,
during 1989-90.

S.No. Particulars Percent wilt'
1 ICC 4918 60.0
2 JICC 4928 80.0
3 ICC 4934 70.0
4 ICC 4973 100.0
5 ICC 5003 100.0
. ICC 9032 0.0
7 ICC 11223 . 0.0
8 ICC 11320 0.0
9 ICC 11322 0.0

10 ICC 11323 0.0

11 ICC 11324 22.2

12 JICC 11329 22 .2

13 ICC 12206 0.0

14 JCC 122063 o,

15 ICC 12268 0.0

16 ICC 12408 0,0

17 ICC 12884 0,0

18 ’ ICCL 83149 0,0

19 ICCL 8420a 0.0

20 ICCL 84303 0.0

21 ICCL 88225 0.0

22 ICCL 8858311 0.0

23 ICCL 88001 0.0

24 ICCV 2 0.0

28 ICCv 3 0.0

206 ICCV 4 0.0

27 ICCVY § 0.0

28 ICCV 6 0.0

29 ICCV 11 0.0

30 ICCVY 89208 0.0

31 - ICCVv 89212 0.0

32 ICCV 89213 0.0

33 ICCV 89219 0.0

34 ICCV 89220 0.0

35 ICCV 89223 0.0

36 ICCV 89224 12.6

37 ICCV 89228 0.0

38 ICCV 89234 0.0

39 ICCV 89308 11.1

40 ICCV 893086 0.0

41 ICCV 89309 0.0

42 ICCV 89310 0.0

43 ICCV 89313 0.0

44 ICCV 893106 0.0

485 ICCV 89318 0.0
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S.NO. Particulars Percent wilt'

40 ICCV 89319 0.0
47 ICCV 89337 0.0
48 ICCY 89339 0.0
49 ICCVYV 89342 0.0
50 ICC 4951 (control) 100.0

= Average of 2 replications

22



able 11. Reaction of International Chickpea
Wilt and Stunt Disease Nursery (ICWSDN)
entries (1988-89) to wilt in ‘pot screening’
in greenhouse, ICRISAT Center, Patancheru,
during 1989-90.

S.No. Particulars Percent wilt
1 ICC 838 77.7
2 ICC 10086 66.6
3 ICC 1883 286.65
4 ICC 1891 0.0
3 ICC 2210 20.0
] ICC 2223 . 40.0
7 ICC 2232 80.0
8 ICC 2430 860.0
9 ICC 2542 11.19

10 ICC 2604 . 10.0

11 ICC 3034 33.3

12 ICC 3274 70.0

13 ICC 3935 55.5

14 JCC 4935 60.0

186 ICC 4948 60.0

16 ’ ICC 4989 NG

17 ICC 8§332 22.2

18 ICC 7254 0.0

19 ICC 17717 40.0

20 ICC 8241 22.2

21 ICC 8383 50.0

22 ICC 9032 0.0

23 ICC 10137 668.7

24 ICC 10503 83.3

25 ICC 10592 37.5

26 ICC 10805 0.0

27 ICC 11502 30.0

28 ICC 115561 10.0

29 ICC 124860 60.0

30 - ICC 730020-11—1—-1H-BH 0.0

31 ICC 11322 0.0

32 ICC 4951 (Control) 100.0

NG=NOo germination.
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Table 12. Chickpea lines which showed resistance
to wilt and root rots in wilt/root rot disease
sick plot, HAU, Hisar, during 1986-90.

- — . o Whate Wma ety MY W N e TR A N S ST —— G S Y " N S S-S R Ty S P G S S W — - L —

8.NO. Chickpea 1lines
1. ICC 129869

2. ICC 14303

3. ICC 14528

4. ICC 14631

5. ICC 14680

6. ICC 14681

7. ICC 147064 .
8. ICC 14765

9. ICC 15068

10. ICC 150756

11. ICC 15105

12. ICC 15127

13. ICC 15178

14. ICC 156236

156. ICC 15242

16. ICCL 87401

17. ICCL 87411

18. ICCL 87419

19. ICCL 87424
20. ICCL 87428
21. ICCL 87438
22. ICCX B0555-20-BH-25-BWR-BH
23. ICCV 15
24. ICCVv 88103
25. P.No. 3002¢

(ICCX 800743-2PLB-1PWR-1HL-BHLB-1HWR-BH)

26. P.No. 30085
(ICCX 800550-32BH-31H-BWR~-BH)

27. P.No. 30093

(ICCX 800550-32BH-4TH—-BWR~-BH)
28. P.No. 30126

(ICCX 800550-40BH-27H-BWR=13H)
29. P.No. 30186

(ICCX 800550-43BH-32H-BWR~-|3H)
30. P.No. 30418

(ICCX 830697—-4H-1H-BH)
31. P.No. 30094

T S et O W S S L G S D SN S . SO TV oot S T G W N— N — — " ———- Wt Wy W G G U e e — . —— —— —— — — — S . N A ——
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Table 13. Yield evalua
‘walior during 1989-90 ",

- O D W R A G D S W

f,ion of chickpea wilt reststant 1ines at Patancheru, Hisar an

L L Lt 1 1 1 J 0 0 S 4D G U - - -l GRS WA

Paumhoru' Mw' MHor'
Percent’
1. Root 100 Seed Yield_ 100 Seed Yield  Yield, yield_
. Particulars Wilt rots Wt (g) kgha"' Wt (g) kg ha' kg ha”' ko ha!
i 10C 928 47.0 8.7 11.8 248 5.2 2188 3070 1038
(42.8) (18.8)

2 ICC 1438 8.7 19.8 12.9 539 15.6 2503 2037 1893
(15.6) (26.0) .

3 1CC 1437 7.2 14.6  14.6 628 14.6 3080 3032 2238
(14.0) (21.2)

4 1CC 2598 1.0 6.6 12.8 7180 18.0 1713 2407 1639

(5.8) (13.8)

5 1cC 2082  69.2 1.8 11.4 147 4.5 2040 27127 1840
(88.3) (7.1) '

6 ICC 9001 7.0 24.2 13,8 817 18.1 2702 2000 1960
(15.9) (29.3)

1 1¢C 9023 4.8 6.9 127 M 13.4 2072 3321 2323
(11.8) (14.0)

8 1CC 9032 7.8 8.5 12.7 008 13.9 2214 243 1M
(15.9) (18.8)

9 1CC 10803 36.8 11.8  11.7 200 13.6 2136 3317 1884
(34.8) (19.0)

0 ICC 11223  24.7 17.9  13.6 473 14.8 2824 2462 1818
(28.0) (24.7)

) OICC 11224 23.8 1.7 12,6 417 4.7 1983 3010 1793
(27.7) (16.0)

2 IcC 11313 30.6 20.1  12.7 388 14.3 1932 2047 1748
(31.2) (25.5)

3 ICC 11322 26.3 12.0 13.86 849 6.7 2302 2991 1947
(30.7) (20.0)

4 ICC 11329 6.1 9.4 12.8 620 15.7 2221 3387 2078

(16.9) (17.4)
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ﬁntanchoru' Hisar! avalfor!

- A A W AT SO - o O O N O Gl D e S W S -

Poraout'
mereenmemen Averag
81, Root 100 Seed Yield 100 Seed Yield . Yield yield_
No. Particulars Wilt rots Wt (g) kg ha w (9) kg ha kg ha kg ha -
15 1CC 11850 5.5 8.4 12.6 5712 14.2 2202 3406 2060
(13.0) (10.4)
16 ICC 11689 3.2 1.4 10.8 g1 14.7 2969 3260 22082
(9.5) (14.9)
17 1CC 12208 21.2 12.7 13.7 350 15.9 2123 3154 2076
(26.6) (20.5)
18 I1CC 12241 24.) 13.5 12.7 404 15.5 2185 +2917 2038
(28.2) (21.4)
19 ICC 12258 29.3 17.0 12.9 340 17.1 2306 2512 1719

(31.9) (23.9)

20 ICC 12268 140 9.2 11.b 504 15.6 2541 2973 2026
(21.4) (17.8)

21 ICC 12208 4.9 16.4 16.4 440 20.3 1843 2000 1428
(12.0) (22.9)

22 1CC 12209 5.7 23.4 10.5 494 20.2 2054 2649 1732
(11.9) (21.0)

23 1CC 12274 6.1 22.5  14.5 668 17.0 2763 3167 2196

24 JICC 12450 4.2 2.5  11.3 164 14.6 1559 1939 1221

26 ICC 12454  18.4 11.0  10.6 553 12.6 1650 2618 1607

20 1CC 12460 6.9 19.2  12.6 609 15.1 2458 2512 1860

21 1CC 12909 8.8 21.6  14.5 423 16.9 2666 2990 2026

28 ICC 12989 6.6 10.5 12.7 123 15.5 2140 2651 1838

29 ICC 12885 36.6 23.4 12,9 281 171 21 3197 1870
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Patanchery’ Hisar! owalior!

Pnrcont'
————e——— Average
8. Root 100 Seed Yield 100 Ssed Yield . Vield , yield
No. Particulars Wilt rots Wt ing kgha' Weing kohe' kg ha"' kg ha”!
30 ICC 13024 11.8  11.2  11.7 803 12,6 2684 2787 1988
(19.1) (18.1)
31 ICC 13028 7.4 13.0  11.4 882 13.6 2204 2020 1032
(18.2) (20.9)
32 ICC 13083 14.7 13.8 14.9 B4 9.0 1372 2079 1842
(22.4) (21.1)
33 ICC 13114  21.6 10.8  16.1 480 1.1 1002 2708 1000
(27.8) (16.7)
34 ICC 13213  15.4 10.5  14.8 471 18.6 2673 2408 1837
(22.4) (18.4)
3 ICC 14196 1.9 19.4 43.8 I 80.7 2448 2238 1088
(6.5) (24.7)
30 1CCX-730020- 19.8 8.0  10.7 248 12.8 2108 1T 1043
11=1H-BM (26.1) (16.1)
37 1CCC 32 84.9 16.9 17.0 109 20.6 2373 2077 1788
(47.8) (23.6)
38 K 050 9.3 0.7 - - 29.3 3309 3208 2171
(67.5) (2.4)
39 Annigeri  52.4 29.5  10.4 20 21.6 2870 2029 1739
(46.4) (31.9)
40 Pant G 114 94.0 2.8  10.2 a2 17.4 2831 4050 2308
(62.7) (4.9)
SE+ (4.844)(3.831) 0.1274 69.0 0.768 264.4  288.6
cvs (35.4) (39.1) 1.8  30.8 2.0 2.6  18.0

s Average of 4 replication.

1 At Patancheru the trial was in wilt sick plot, and at Hisar and Gwalior in normal
fields.

The figures in the parentheses are after angular transformation
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Table 14. Effect of irrigation on chickpea wilt and root
rots in wilt sick plot, ICRISAT Center, Patancheru, during
1989-90.
Irrigated Not irrigated
8.No. Cultivar wilt Root rots wWilt Root rote
) ICCvV 2 18.4 31.8 9.5 15.6
(25.0) (32.7) (17.8) (22.3)
2 ICCC 32 30.9 15.6 28.0 11.9
(37.3) (23.1) (31.5) (19.8)
3 K 850 76.3 23.7 80.7 14.8
(61.6) (28.4) (66.4) (20.9)
4 Chafa 87.5 10.4 89.8 6.3
(69.8) (17.7) (71.8) (14.5)
b NP 59 93.1 5.2 87.17 1.9
(75.4) (10.8) (70.8) (15.7)
Cultivar Method Method® CV
SE+ (3.31) (1.32) (4.39)
For wilt
cvx - (4.4) (15.4)
SE+ (3.36) (1.57) (4.563)
For Root rot
Cvx - (13.2) (40.0)

* Average of 3 replications (%)

The figures in the parentheses are after angular

transformation

2R
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Table 16. Survival' of four races of Fusarium oxysporum f.sp. cicert Iin soil and tn the infected tissuves,.
ICRISAT Center, Patancheru, during 1989-90.

Race 1§ Race 2 Race ¥ Races 4
8.%o. YTreatment 1 2 3 4 1 2 3 - | 2 3 4 ] 2 3 4

1 Fungus multipliied A $00 883 2850 50 750 333 567 400 733 767 950 787 45%0 883 483 400
on broth and 8 50 833 133 483 265 267 400 317 200 217 233 450 80 283 %00 $00
mixed in the soil

2 Fungus multiplifed A 850 700 1117 1065 415 333 450 467 [.1. %4 817 1000 450 580 4193 4813 650
on Sand-chickpea -] 83 83 1017 150 150 431 8323 483 380 350 365 800 80 217 250 233
flour medium and
mixed in the soi)

3 Fungus multiplied A 444C 244T 244C o€ 444C 444C 3404C 492 +24C 244 +44C 43T 224 244C 244C ses€
on healthy host B +44C 444C 244C +44€ 443C 4-4C 434 244C  249C 404C 40T 444 +44C 204C 204C 4eeC
pieces and mixed
in the soil

A Fungus sultipliied A +44C 444C 444G 244€ 223C 334 434T 482T  24eC 233C 444C +4404C 242C 284C 444C 4eeC
on sterilised 8 +44C 444C +04C 28aC 4404 344C 444C 2204T  244C 2494C 432 424C 22eC 2204C 20T ses
host pieces and
mixed in sotl

s Wilited plants A 424C 444C 444C 42
from wilt sick B8 +445 244C +24C ses
plot

e Field soil (wilt sick)

8IL 2C 1417 1167 1367 1318
BUS 98 1217 1167 1700 t4117

* Exper iment started on 2-5-88

Treatments 1, 2 and 6 « NOo of Fusar fum propagules/g- ' soil

Treatments 3.4 and 8 = tissue disintigrated but pathogenic on susceptible host
+ Fusarfium present/pathogenic; - Fusar {um absent

A. Field s0f); B. Sterflised soil: C. Host tissues disintigrated.

iz 1.8.89; 2= 1.11.69; 3 1.2.90; 4=1.8.90 (Dates of samples collected).

>
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Table 17. Effect of agronomic nﬁnuoon.nt and soil solarization
on Fusarium propagules in chickpea wilt sick plot, ICRISAT
Center, Patancheru during 198%8-90,

A U T TR TS R W A U G AT G WA S G W G G SIS W AT Y WD W A S A AR YD GRS G G AN e AR AN A W AN SN GN GU SN SO AI S A SS S G G S S WD A SR GNP S 900

NO, of Fusarium propagules

g ' soi)
Before After
Treatment solarization solarization
F.D.O. Prlct.ioo. ploughing in 1034 1421
April-May
Four times irrigation followed 1038 1408
by four time ploughing
Ploughing in October before 1179 1428
planting
solarization during April-May 1049 308
SE + 139.2 34.2
CV (%) 28.9 6.0

- . e G G S A S D G D G I WS S SV TP GUD S G NS WS N G SV G N SOY M Gl W S WA A AR W GED G YIS G AR SRS e SR GH SR ARG N GU GNP SN I SR GG M SNV SIB SN SN SRS S S
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Yable 18. Por‘lod;c isolations from wilted/dried plants collected from multipl.
disease sick plot”.

A 0 . -~

F. oxysporum R, S. F. R. Sterile

Date f.ep. ciceri bataticola rolifsii solani solani fungus Others
20-11-09 8.0 2.0 80 - - - -
16-12-89 66.0 31.0 - 3.0 - - -
8-1-80 45.0 42.0 2.0 - 3.0 2.0 -
29-1-80 §6.0 3%9.0 1.0 - 1.0 1.0 -
19-2-90 48.0 62.0 - - - - -

s Flgures are percentage of fsolations. T

Date of planting 26-10-1989,
Date of irrigation 7-11-1889, 12-12-1989

p)



Table 19. Reaction of chickpesa lines developed at ICRISBAT to
wilt and root rots in multiple diucao- sick plot, ICRISAT Center,
Patancheru, during 1989-%0.

O S S G A oI G S A S G I N S S O G M A W G R D IR At N P W T N G R A U S S - - ATD a -

Percent®

S.No. Particular wile Root rots
1 ICCY 10 80.3 19.7
(64.0) (26.0)

2 ICCY 18 90.1 9.9
(72.2) (17.7)

3 ICCV 18 0.0 10.0
(76.7) (13.3)

4 ICCV 19 78.6 24.4
(62.8) (27.8)

6 ICCV 88101 4.4 9.4
(8.8) (16.6)

6 ICCvV 88102 100.0 0.0
(90.0) (0.0)

7 ICCY 88103 76.3 23.7
- (68.2) (21.8)

8 ICCVY 88104 50.1 49.9
(458.1) (44.9)

9 ICCY 881056 73.7 206.3
(59.3) (30.7)

10 ICCV 88106 79.7 20.3
(70.2) (19.8)

11 ICCV 88107 89.2 10.8
) (76.1) (13.9)

12 ICCY 88108 94.7 6.3
(80.8) (9.5)

13 ICCY 88109 86.1 13.9
(68.8) (21.2)

14 ICCV 88110 90.4 9.6
(72.0) (18.0)

15 ICCvY 88112 91.3 8.7
(717.68) (12.4)
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8.No. Particular
16 ICCV 89244
17 ICCV 89344
18 ICCVY 88444
19 ICCV 89445
20 ICCC 14
21 ICCC 37
22 IccC 38
23 ICCC 41
24 ICCC 42
25 ICC 49851 (Control)

SE+

The figures in the parentheses are

- A G il i A Sl S

Average of 2 replications

4

Percent

Wilt Root rots
73.2 26.8
(59.6) (30.4)
57.0 37.7
(49.9) (36.8)
88.7 11.3
(75.8) (14.2)
100.0 0.0
(90.0) (0.0)
100.0 0.0
(90.0) (0.0)
35.4 42.8
(36.4) (40.8)
92.9 3.5
(78.9) (7.7)
100.0 0.0
(90.0) (0.0)
67.5 32.5
(66.1) (33.9)
100.0 0.0
(90.0) (0.0)
(10.24) (9.89)
(21.2) (76.5)

after angular transformation



Table 20. Reaction of wilt promising chickpea
1ines to wilt and root rots in multiple
disease sick plot, ICRISAT Center, Patancheru,
during 1989-90.

Percent”®
8. wilt Root
No. Entry rots
1 ICCV 2 38.7 31.2
(38.2) (33.4)
2 ICCvV 3 83.7 36.4
(60.8) (29.3)
3 ICCV & 49.7 9.9
(44.8) (29.7)
4 ICCV B 23.0 7.0
(75.3) (14.7)
8 ICCC 32 24.7 32.0
(26.85) (30.8)
6 ICcC 33 27.2 19.6
(28.65) (28.7)
7 ICCC 38 46.8 10.4
(37.6) (13.6)
8 ICCC 40 4.2 2.9
(8.5) (9.9)
8 ICCC 42 43.6 26.0
(41.3) (29.7)
10 ICCC 43 65.1 356.0
(54.1) (35.9)
11 xccb 44 19.2 34.8
(26.0) (38.1)
12 ICCC 4§ 40.6 47 .7
(39.4) (43.7)
13 ICC 11313 17.0 12.85
(17.8) (19.9)
14 ICC 11318 55.8 40.0
(48.4) (39.1)
15 ICC 11316 9.1 15.6
(12.6) (23.0)
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81.
No.

17

18

19

20

21

22

23

24

256

26

27

28

29

30

31

32

Entry

ICC

1CC

ICC

ICC

I1CC

ICC

ICC

ICC

ICC

ICC

ICC

ICC

ICC

ICC

ICC

ICC

11320

11324

122386

12237

12239

12241

12242

12245

12249

122556

12258

12287

12258

12259

12268

12269

36

Percent’

wilt

31.8
(26.4)

87.0
(69.1)

2.4
(6.3)

98.1
(84.4)

0.0
(0.0)

0.0
(0.0)

43.3
(39.5)

14.4
(22.4)

15.4
(16.9)

63.6
(63.0)

33.3
(27.4)

14.3
(8.6)

2.6
(9.0)

1656.6
(19.9)

39.1
(31.1)

25.0
(22.5)

Root
rots

17.8
(22.8)

12.9
(20.9)

6.2
(13.9)

1.9
(5.6)

6.4
(14.1)

8.6
(186.1)

17.8
(24.8)

32.2
(34.6)

33.2
(33.2)

34.4
(33.86)

19.7
(24.8)

21.9
(26.4)

4.6
(12.4)

7.9
(15.3)

9.9
(17.2)

30.8
(32.4)



i;: Entry

33 ICC 12270
34 1ICC 12271
35 ICC 12273
38 1ICC 12274
37 1ICC 122786
38 ICC 12428
39 ICC 12430
40 ICC 12435
41 ICC 12437
42 ICC 12440
43 ICC 12444
44 ICC 12480
45 ICC 12452
46 ICC 12454
47 ICC 124860
48 ICC 124867

16.4
(17.86)

44 .86
(22.4)

16.0
(10.9)

5.2
(25.3)

34.7
(28.2)

67.3
(63.0)

2.0
(78.2)

39.4
(37.85)

36.4
(33.9)

1.6
(5.0)

13.2
(1656.4)

2.0
(56.8)

63.1
(46.7)

0.6
(3.3)

0.0
(0.0)

0.7
(3.4)

37

24 .4
(27.1)

‘30‘
(21.86)

24.2
(28.8)

17.1
(21.7)

18.56
(24.8)

23.1
(27.4)

‘.o
(8.2)

20.4
(30.8)

15.4
(22.3)

2.1
(6.9)

22.8
(28.2)

4.8
(9.0)

40.606
(39.6)

8.2
(12.7)

7.1
(13.8)

4.8
(12.0)



81.
No.

49

50

51

82

63

54

56

57

58

59

60

61

62

63

Entry

ICC

ICC

ICC

ICC

ICC

ICC

ICC

1CC

ICC

ICC

ICC

ICC

ICC

ICC

ICC

12470

12471

12472

14303

14374

14398

14411

14426

14420

14440

14442

14444

14447

14449

14450

Percent’

wilc

40.2
(31.8)

o.o
(0.0)

0.8
(3.650)

1.5
(6.0)

0.0
(0.0)

5.7
(9.8)

0.6
(3.3)

0.7
(3.4)

0.0
(0.0)

4.0
(8.2)

0.0
(0.0)

1.8
(56.5)

26.3
(30.7)

0.8
(3.3)

63.1
(52.9)

3R

Root
rots

14.3
(21.8:

6.9
(14.5°

10.2
(18.6:

8.2
(16.8)

3.0
(9.8)

41.0
(38.9)

6.4
(14.4)

3.9
(11.3)

5.6
(9.9)

16.0
(22.8)

5.0
(12.8)

7.8
(16.0)

42.5
(40.5)

3.4
(10.8)

23.5
(28.4)



Percent”®

s1. wile Root
No. Entry rota
64 ICC 4981 (Control) 100.0 0.0
(90.0) (0.0)

SE+ (12.61) (8.22)
CVvx (69.2) (83.3)

* Average of 2 replications

The figures in the parantheses are.after
angular transformation.
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Table 21. Reaction of advanced germplasm lines to wilt and root

rots in multiplie disease sick plot,

during 1989-90.

ICRISAT Center,

Patancheru,

Percent =

Field screening

T ——— A S0 S W I

Pot screening

wilt

8.No. Entry Wilt Root rots
1 ICC 12989 2.7 14.8 0.0
(9.3) (22.2)
2 1CC 13099 29.4 24.2 . 36.0
(28.3) (28.8)
3 I1ICC 14196 4.6 18.0 NG
(8.8) (24.9)
4 ICC 14218 0.0 11.6 10.0
(0.0) (14.4)
5 ICC 14303 1.3 1.1 0.0
(4.7) (4.3)
6 ICC 14309 1.3 8.9 0.0
(4.7) (15.4)
7 ICC 14516 0.0 10.8 45.0
(0.0) (19.1)
8 ICC 14528 1.9 8.1 6.3
(5.5) (15.8)
9 ICC 14532 2.5 11.4 6.3
(8.5) (19.7)
10 ICC 14619 9.4 32.3 0.0
(16.4) (31.7)
1" ICC 14631 2.8 12.9 0.0
(6.8) (20.2)
12 ICC 14671 67.0 32.4 25.0
(66.1) (33.8)
13 ICC 14680 29.3 24.7 0.0
(25.0) (28.2)
14 ICC 14681 28.3 22.6 0.0

(24.4) (24.3)
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—

Percent

Field screening Pot acreening
S.No. Entry Wilt Root rots Wilt
18 ICC 14891 48.9 42.9 0.0
(44.3) (40.8)
10 ICC 14710 86.8 13.2 0.0
(68.7) (21.3)
17 ICC 14730 5.9 8.5 10.0
(13.68) (17.1)
18 ICC 14734 1.7 14.3 0.0
(86.2) (21.9)
19 ICC 14735 2.2 1.4 37.7
(6.0) (6.6)
20 ICC 14751 20.1 36.7 0.0
(24.0) (34.0)
21 ICC 14762 460.1 49.1 0.0
(42.7) (44.5)
22 ICC 147064 31.1 19.1 0.0
(26.0) (23.6)
23 ICC 14765 468.7 61.3 0.0
(44.2) (46.8)
24 ICC 14796 16.2 28.7 0.0
(20.2) (31.2)
26 ICC 14853 0.0 5.2 0.0
(0.0) (13.1)
26 ICC 14904 27.0 25.9 16.5
(24.0) (28.6)
27 ICC 15026 37.0 39.7 6.5
(37.8) (39.0)
28 ICC 15068 33.2 20.6 15.0
(30.3) (26.3)
29 ICC 18075 68.8 31.2 0.0
(88.5) (31.5)
30 ICC 15081 80.0 0.0 13.8
(45.0) (0.0)
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Percent =

Field screening

Pot screening

8.No. Entry Wilt Root rots wilt

31 ICC 15080 71.6 28.4 0.0
(61.1) (28.9)

32 ICC 18094 79.8 20.1 20.0
(63.3) (206.8)

33 ICC 16108 42.8 10.0 ° 0.0
(33.8) (18.7)

34 ICC 15108 48.9 4.9 0.0
(40.6) (12.4)

.4 ICC 18125 0.8 7.2 38.86
(3.5) (15.3)

36 ICC 16127 0.7 4.3 28.3
(3.4) (8.5)

37 ICC 15133 0.0 12.4 10.0
(0.0) (20.1)

38 ICC 151358 20.9 30.8 13.6
(23.8) (31.5)

39 ICC 15140 68.0 27.5 0.0
(56.6) (30.2)

40 ICC 15148 22.4 30.5 11.1
(21.0) (31.0)

41 ICC 15166 1.6 8.7 0.0
(7.3) (16.7)

42 ICC 15187 0.0 9.1 0.0
(0.0) (17.5)

43 ICC 15188 47.7 50.5 0.0
(43.5) (45.3)

44 ICC 15178 0.8 3.8 0.0
(3.6) (11.1)

45 ICC 18228 3.9 18.8 25.0
(8.2) (25.1)
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Percent @

Field screening Pot screening
8.No. Entry Wilt Root rots wile
48 ICC 15229 14.9 35.4 19.2
(22.1) (36.0)

47 ICC 15230 1.9 16.1 7.1
(8.8) (23.0)

48 ICC 15233 0.0 8.3 65.0
(0.0) (16.7)

49 ICC 15238 1.9 6.4 365.0
(6.0) (13.3)

50 ICC 18242 62.8 6.2 0.0
{61.8) (10.3)

51 ICCL 87401 76.0 21.6 66.8
(67.8) (20.0)

52 ICCL 87408 38.7 13.6 57.2
(31.8) (20.8)

53 ICCL 87409 70.6 29.4 100.0
(568.9) (31.1)

54 ICCL 87411 49.9 11.8 65.1
(44.9) (20.1)

55 ICCL 87419 78.8 20.6 771.2
(69.7) (20.0)

56 ICCL 87421 28.0 65.0 63.3
(31.7) (47.9)

57 ICCL 87428 77.8 18.5 100.0
(69.1) (18.7)

58 ICCL 87438 49.0 25.1 58.5
(44.2) (29.68)

59 ICCX 80055-208H 81.4 16.2 34.9
25H-BWR-BH (64.4) (23.7)

60 ICCv 10 34.4 23.17 27.2
(31.4) (28.68)

o1 ICCVY 18 70.2 22.0 64.0

(67.5) (27.8)
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Percent %

Field screoning

Pot screening

8.No. Entry Wilt Root rots wWilt

62 ICCV 88103 95.5 4.4 65.0
(81.3) (8.7)

63 ICCX-800743-2PLB~ 45.3 8.4 100.0
IPWR-IWLB-BHLB- (40.3) (12.1)

HWR-BH

64 ICCX-800550~-28BH~- 100.0 0.0 *41.8
24H-BWR-BH (90.0) (0.0)

68 ICCX-8005650-29BH- 66.3 22.6 38.9
4H~-BWR-BH (55.4) (21.1)

(1) I1CCX-800650-29BH- 90.0 6.0 26.6
TH~-BWR-BH (76.7) (10.1)

67 ICCX~-800550-32BH~ 100.0 0.0 47.8
31H-BWR-BH (90.0) (0.0)

68 ICCX-800550-32BH- 86.2 1.5 44.4
47H-BWR~-BH (74.1) (5.1)

(T ICCX~-800650-33BH- 80.9 13.6 39.4
3 1H-BWR-BH (70.9) (16.7)

10 ICCX-800650-40BH- 85.0 7.8 38.2
2 TH-BWR-BH (73.4) (11.7)

71 1CCX~800550-438H- 100.0 0.0 52.6
32H-BWR~BH (90.0) (0.0)

12 ICCX-800550-44BH~- 91.1 3.7 76.7
2 1H~-BWR-BH (77.5) (7.9)

73 ICCX-800550-44BH~ 100.0 0.0 67.5
29H-BWR-BH (90.0) (0.0)

14 ICCX-810970-BH-BW 100.0 - 0.0 95.0
70H~ 1H- 1H~- 1H-BH (90.0) (0.0)

18 ICCX-830897-4H~ 54.3 15.7 90.0
1H-BH (49.7) (21.4)

76 ICC 4951 100.0 0.0 100.0
(Control) (90.0) (0.0)
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Percent =

Field screening Pot screening
8.M0.  Entry Wilt Root rots Wit
8E ¢+ (15.084) (9.76)
Cv x (69.0) (68.9)

s Average of 2 replicatione
Figures in parentheees are after angular traneformation
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Table 22.

Reaction of promising wild Cicer species

to wilt ant root rots in multiple disease sick

plot, ICRISAT center, Patancheru, during 19889-90.
Percent x=
8.NoO. Entry wilt Root rots
1 C. bijugum No. 200 29.8 18.3
(32.5) (25.2)
2 C. bijugum No. 201 21.3 50.5 °
(20.4) (46.4)
3 C. bijugum JUM. 2113 18.8 18.8
(25.4) (25.4)
4 C. reticulatum 205 100.0 0.0
(90.0) (0.0)
5 C. jJudaicum 182 6.4 43.2
(14.0) (40.7)
e C. Judaicum 183 4.9 8.6
(9.1) (16.7)
7 C. Jjudaicum 185 2.4 10.0
(8.9) (19.1)
8 C. Jjudaicum O 1.3 22.2
(4.5) (28.0)
9 C. pinnatifidum 188 17.1 17.0
(24.2) (24.3)
10 C. cuniatum SL. 157 1.7 1.7
(5.3) (56.3)
" ICC 4951 (Control) 100.0 0.0
(90.0) (0.0)
SE + (7.9) (7.79)
CvV % (37.9) (562.7)
x Average of 2 replications

The figures in parentheses are after angular

transormation.
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table 23. Effect of fungicides on collar rot (Rglarotiue rolfaii) incidence of chickpea
in glass house uurimu. ICRISAT Centar, mm.ru. 198980,

............................ e

-

ThirumeRizolex
Coptan 78 W Rizolex 8O WP Thirm I8 WP 1:1 w/w Control
percents percents percents perosnts peroants
Cultivar ! 2 1 1 1 4 1 2 ! 2

;Miuri 80.0 100.0 92.5 32.4 86,3 100.0 9.7 484 30.3 100.0
(08.3) (90.0) (77.4) (34.8) (40.9) (90.0) (73.8) (42.4) (38.0) (90.0)

1ecc 32 9.8 98,8 93.3 33.2 68.8 100.0 B4.2 401 40.3 100.0
(02.8) (82.9) (70.3) (38.1) (84.4) (90.0) (07.0) (39.2) (44.3) (90.0)

[}

Cult Fungicides  Cult x Fungicides

1 4 1 2 1 ]

8.E. ¢ (0.8) (1.408) (3.82) (1.912) (4.82) (2.029)
c.v. (3) (2.2) (3.7) - - (13.7)  (e.7)

s Average of 3 replications, 1zGermination, 2=Collar rot
The figures 1n the parentheses are after angular transformation,
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Project: LC 229(9%0)IC/IC

Title: Biology and Management of foliar diseases of chickpea

Objectives:

b.

Testing of chickpea germplasm and breeding materials for
ascochyta blight and gray mold resistance in cooperation with
NARs.

Germplasm enhancement for ascochyta blight resistance.

Study epidemiology, ecology and variability in Ascochyta

Develop integrated management system for control of ‘chickpea
ascochyta blight and botrytis gray mold.

Cooperate with NARs and scientists in developed countries to
understand the variability and mechanism of resistance in
ascochyta blight of chickpea.

SUMMARY

1.

Screening for ascochyta blight resistance: The experiments
at HAU-ICRISAT cooperative ascochyta blight nursery were
carried out in cooperation with Dr. B.L. Jalali, Professor,
and Dr. Harichand, Department of Plant Pathology, HAU, Hisar.
A total of 391 breeding lines in 1295 rows (Table 24) were
screened in ascochyta blight nursery. Susceptible check pb 7
planted all around and within the nursery was killed. In
this nursery, 1 breeding line had a disease rating of 3 and
48 breeding lines had a rating of 5 on 1-9 disease rating
scale (Table 25).

Confirmation of ascochyta blight resistance of 11 breeding
and germplasm lines screened in earlier years: Ten resistant
breeding lines and 1 germpiasm accession were screened in
large size plot to confirm their resistance to ascochyta
blight and yield potential. Three lines, namely, ICCX
810800, (C44 x ICG 1772), and E 100Y (m) showed disease
rating of 3, others had a rating of 5 (Table 26).

Integrated control of ascochyta blight: In collaboration
with HAU, a field trial on integrated control of ascochyta
blight with host plant tolerance and foliar sprays (2-5
sprays) of Daconil (Bravo W.P. 75) was conducted at Hisar.
The trial was artificially inoculated. The varieties used
were moderately susceptible, Gaurav (H75-35) and susceptible
H 208. The fungicide, daconil was sprayed 2 to 5 times. The
data on H 208 was not collected because plant stand was
extremely poor. The disease score for Gaurav was 5 in both
sprayed and unsprayed plots. There was not much increase in
yield irrespective of the number of sprays (2 to 5 sprays) of
daconil (Table 27).
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8.

Multiplication testing for ascochyta blight resistance:
Thirty chickpea entries from ascochyta blight nursery (ABN)
were screened in the fields at Hisar, Ludhiana, Sriganganagar
and Delhi. At Hisar, 9 entries were rated 3 on 1-9 point
scale. At Ludhiana 5 entries were rated 3 to 3.5 and at
Sriganganagar 14 entries were rated 3 to 3.5. At Delhi 7
entries were rated 2.5 and 5 entries were rated 3 to 3.8
(Table 28). Several entries showed resistance at 2 or 3
locations. However in plant growth room screening at ICRISAT
center all were found susceptible to ascochyta blight.

Reaction of entries from botrytic gray mold nursery to
ascochyta blight: Of the 32 entries tested, only ICC 1089
was found moderately resistant (rating 6) in the field
screening. However in plant growth room screening all were
found susceptible to ascochyta blight (Table 29).

Ascochyta blight studies in plant growth room: Several
experiments were conducted to study the reactions of chickpea
1ines collected from different sources to Ascachyta rabiel
isolates in plant growth room. The objects of these
experiments were to identify high level of resistance,
differentiate chickpea lines on the basis of their reactions
to different isolates and study pathogenic variation in A.
rabjiei. In these experiments, 10-day-old chickpea seedlings
raieed in plastic trfys/pota were inoculated with a spore
auapension (200 x 107/ml) prepared from 15-day-old cultures
dA* In tho plant growth room, the temperature, 20~
and relative humidity 80-90 %X was maintained. The
dioeaao rating (on 1-9 poing scale) was done 15 days after
inoculation.

Reaction of chickpea breeding materials to ascochyta blight:
Chickpea breeding materials which included ICCC 32 and ICCV 2
mutants, F2 population and F3 to F7 progenies were acreened
in plant growth room. Plants showing resistant reactions to
ascochyta blight were transplanted in the field to obtain
seeds (Table 30).

Screening of chickpea lines for resistance to two isolates of
A. rabiei: One hundred and forty six chickpea lines reported
resistant to ascochyta blight at various locations, were
found susceptible to two isolates of A. rabiei 1in growth
room screening (Table 31). One hundred and thirty one
chickpea lines were also found susceptible to ‘Hisar’ isolate
(Table 32). Twenty two chickpea entries from CVT-AB 1989-90
were found susceptible to ascochyta blight (Table 33) in
plant growth room screening.

Pathogenic variability in Ascochyts rabjei: 8ixteen chickpea
lines used as differentials to identify races in A. rabiei
were studied for their reaction to 4 isolates in controlled
environment. Observations were recorded 4,6,8 and 10 days
after inoculation. Differences in blight reaction to
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10'

11.

12.

13.

isolates were observed at 4 and 6 days after inoculation.
However 10 days incubation period resulted in susceptible
reaction of all the lines to 4 isolates (Table 34). Another
set of experiment in the glass house, however resulted in
slow disease reaction due to the fluctuation in temperature
in glass house and low RH during incubation period (Table
35). Such results should be used with caution, since
ascochyta blight 1s influenced by environment. Disease
reactions of the cultivars were considerably influenced by
the environment. Reaction of seventy six chickpea lines
reported resistant from India and Syria were studied against
5 isolates of A. rabijei in control conditions. Several of
these lines were used to differentiate races in A. rabiei.
In the present experiment the degree of differences in
disease reactions were not sufficient to classify these
isolates into races. There was no differential reaction.
The degree of pathogenicity has varied without significant
reversals in the ranking orders of the cultivars (Table 36).

Reaction of Cicer species to ascochyta blight: Twenty seven
T1ines were screened for their reaction to 'IARI' isclate of
A. rabjei in growth room. A1l the lines were found
susceptible (Table 37).

The field experiments on botrytie gray mold of g¢hickpea were
carried out in cooperation with Drs. Y.P.S. Rathi and H.S.
Tripathi of Department of Plant Pathology, College of
Agriculture, GBPUAT, Pantnagar.

A total of 332 breeding lines (Table 38) in 682 rows (2m)
were screened in GBPUAT-ICRISAT Cooperative Botrytis Gray
MOo1d Nursery at Pantnagar. In this nursery, the susceptible
check, H 208 was planted all around and within the rursery.
The season was very favourable for botrytis disease
development, and the susceptible check showed 9 rating in the
nursery. In the nursery, 6§ breeding lines scored a rating of
3 and 2 breeding lines a rating of 4 (Table 39) on a 1-9
point rating scale.

Integrated control of botrytis gray mold: A field trial was
conducted for second successive year on the combined effect
of host plant tolerance, wider row spacing and Ronilan spray
on botrytis gray mold. The trial was artificially
inoculated. Ronilan sprays reduced the disease severity.
Wider row spacing decreased disease severity and increased
yield (Table 40).

Mulitilocation testing for botrytis gray molid resistance:
Thirty two entries from botrytis gray mold nursery 1989-380
were screened at Pantnagar (India) and Rampur (Nepal) in the
field and at ICRISAT Center in plant growth room. Only one
entry ICC 1069 was scored 5 at Pantnagar and 5.5 at Rampur.
However in plant growth room screening, all entries were
found susceptible to BGM (Table 41).
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14.

‘5.

Screening of entries from chickpea ascochyta blight nursery
(CABN) 1989-90 to botrytis gray mold of Pantnagar: Of the 30
entries from CABN 1989-80 tested in BGM nursery, 5 entries
namely, ILC 3274, ICC 1069, ICCX 800859-BPN, ICCX 81737-BPN
and ICCX 830677-10H-BH-BH were found promising (Table 42).

Screening for botrytis gray mold resistance in plant growth
room: Over 400 lines reported resistant/tolerant in field
screening were screened in seedling stage (15-day-old) in
plant growth room. Seedlings were inoculated with spore
sugpvnaion (20x107/ml1). They were incubated for 15 days at
25%C with relative humidity ranging from 70 to 90%. A1l the
Tines were found susceptible (Table 43).

51



Table 24. Chickpsa breeding lines evaluated in HAU-ICRISAT Cooperative Ascochyta
blight nursery at Hisar during 1989-30 (Row length 2.5 m at 0.30 @ row to row
spacing, plot size vartable).

rrrrrrrrrrrrrrryray ey r s Yy ey oy o r ¥ L L L R L R R L S L A Ll gl a2 L Rl D B L S g

No. of
breeding

Type of material 1inee Remarke
HI 028 F3 TWC~HYWR, ABR, STR, HR (Dee{) 3 20 rows
NI 030 F3 TWC~HY with WR, 8T, ABR, HR (Desi) 2 20 rows
HI 033 F3 TWC, HY, WR, 8T, MR, ABR (Dest) 5 20 rows
Ml 038 F3 populations (Desi) 3 Variable ¢ of rows
HI 043 F4 progenies (Desi) 58 1 row
HI 062 FB prog. intermediate (Desi) 22 ! row
HI 130 F3 populations {Kabuli) 2 variable ¢ of rows
NI 071 F6 progenies HR 111 (Desi) 59 1 row
Ml 080 F7? bulk prog. MR 111 (Dest) 83 1 row
HI 162 Germplasm I (Kabuli) 7 1 row
HI 101  PYT 13 (Dest) 36 x 2 reps 1 row
HI 1086  PYT 18 (Dest) 14 x 2 reps 1 row
41 166  PYT & (Kabuli) T x 2 reps 1 row
41 120 F3, HY, WR, 88, ABR (Xabuli) 10 20 rows
{1 200 Diversified bulks ! 2 28 rows
A1 086 Germplasm selections I (Desi) N 1 row
41 0278 F3 bulke (Dest) 57 Variable ¢ of rows

Total 39 1298 rows

-----------------------------------------------------------------------------------

.Y



Table 28. Chickpea breeding 1ines with a rating of 3 and 8 in
sscochyta blight nursery (HAU-ICRISAY), Hisar, during 1989-90,

Discase

Plot rating

Experiment No. No. Pedigree (1-9 scale)

Hl 043 3549 ICCX 880010-0P-2M 3

(F4 progenies)
3501 ICCX 880047-8P-1H 8
3603 -2 8
3508 -5 ]
3500 -8H 5
3507 « =TH 8
3608 -8M 8
3514 -14H 8
36517 -17TH 8
3518 -18H [
3520 -20H ]
3828 ICCX 860039—-8P-3H ]
3831 870019-0P-1H 8
3632 -2 6
3833 -34 8
3634 -4 8
3638 -6 8
3536 ICCX 880008-BP-1H .
3837 -2H 8
3840 ) [
38458 ICCX 86001 1-BP-4H 8
3640 -8H 8
3868 ICCX 860029-BP-4H 6
38606 -8H 8
36867 ICCX 860027-Bf~1H 8
3688 -2H ]

{1 101

(PYT 13 material) 122, 203 ICCX 8600006-BP-2P-BP-BH ]

(a replicated (Ent 2)

trial, 2 reps)

118, 224 860009-8P-3P-BP-BH 8
(Ent 7)
124, 210 860010-8P~-2P~-BP-BH 8
(Ent 10)
103, 2086 860027-BP-BP-BP-3P~-BH &
(Ent 18)
120, 214 860027~BP-BP-4P~BH 8
(Ent 17)
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Experiment No.

Disease

. e I S S G B BN U T A G G e

HI 101
(PYT 13 material)
(a replicated
trial, 2 reps)

HI 106
(PYT 18 material)
(a replicated
trial, 2 reps)

HI 086

Plot rating
No. Pedigree (1-9 scale)
114, 210 86004 7-8P-2H~-BP 5
(Ent 17)

106, 220 860047-BP-6H~-BP 5
(Ent 27)

102, 205 86004 7-8BP~-94~-BP 5
(Ent 29)

108, 201 86004 7-8P-18H-BP 5
(Ent 33)

17, 212 H 86-98

(Ent 30)

107, 201 790151 ~-2P~1H~-2H~1H~ 5
(Ent 2) 1HWR-BH-BP

104, 204 810974-BH-BW-56H- 1H~ 5
(Ent 3) 1HWR-BH~BP

106, 211 8680047 -BP~-5H-BP 5
(Ent 4)

102, 214 86004 7-8P-10H-BP 5
(Ent §)

103, 205 860047-BP-14H-BP 5
(Ent 7)

108, 206 86004 7-8P-20H-8BP 5
(Ent 8)

110, 213 80084 2-BPN-BPN-BPN- 5
(Ent 12) BPN-BPN-1H-BH

113, 202 Gaurav (or) H 75-35 5
(Ent 14)

31621 FLIP 856-37 5
316829 PK 51883 x NEC 138-2 5
318630 PK 51825 x CH 72 5
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lelo 20.
blight planted in '‘demonstration block'
Hisar, during 1989-90 season.

HOHh A i 0 T S A 0 05 0 S U W A A DA VR B R

Pbdlgroo and parentage of chickpea brocdtng linci rtuintlnz to ltcochytn
in HAU-ICRISAT Ascochyta blight nursery,

T 2 A XL X X 2 L 2 2 L X 2 2 L. X L 4 L R R B XA L A 2 R K 2 X2 2 R 32 X 2 A 0 R v N A N A R e AR W S B R LA E A g A J 2 2 2.2 2 1 2 & & 1 L L L. 2 1 ]

Disease Year of
sr. rating on earliier
No. Pedigree Parents 1-9 scale screening

1. 1CCX 800839-8BPN-BPN-BPN-BPN~BPN-1H 8G 209 x JM 593 s 1987/688
2. 1CCX 800842-BPN-BPN-DPN-BPN-BPN=1H K 850 x NEC 123 ] 1907/88
3. ICCX 810800-3M-BW-BH~- 1K~ 1H-BH GL 0629 x ILC 202 3 1960/067,
1987/88
4. JCCX 790151-2P-1H-1H-2H~1H~1H~1HWR-BH Pant G 114 x JM 884 b 1988/89
5. ICCX 810974-BH~BW-58M-1H-1H~1HWR~BH G 130 x H 78-38 ] 1988/89
6. ICCX 860023-8P-BP-BP-3P ICCX 880021 x
ICCX 800022 ] 1988/8%
7. (C 44 x ICC 1772)-B8-11P-1H-1H-BM (C 44 x ICC 1772) 3 1987/88,
1968/89
8. ICCX 810737-BPN-BPN-BPN-IPN-BH (GL 760 x P 819) 8 1987/88,
1968/89
9. ICCX 830987~10H-BP-BH (1ICC 10 x M 78-38) 5 1981/88,
1988/89
10. ICCX 810976~BN~BH~BW-14H~-1H-BH~-BH (C 238 X K 78~28) [ 1987/88,
1968/89
11. E100Y (m) 3 Past
6 years
12. Pb 1 (Control) 9 -
13. WR 315 (Control) 9 --
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Table 27. Efficacy of Deconil for the control of ‘chickma ascochyt
blight, ICRIBAT subcenter, HAU, Hisar, during 1989-30

D G U s B AN R G QR A I N A SIS G D G W B GBI G B AE D W W S L N B S G A O A DO B G A G e N G S S B Gy A W A G G W A -

Ascochyta 2
blight scors Pod yield (gms)
-------------- ——— - Yield

Treatment R! R2 R3 R4 Mean R! R2 R3 R4 Mean kg ha”!

D B -G G D . D B U G D B G G N G W e oy W By T U O W Sy S b AU O O W BN A S B T

No spray 5 71 &8 b6 5.5 80 85 65 712 8.8 167
2 sprays 5§ 5 5 6 8.0 245 250 238 230 240.0 833
6

] - - - -

3 sprays 240 270 285 245 280.0 877

E )
o
>R o
-3
o

4 sprays 5§ 4 5 4.75 240 270 285 245 260.0 877

5 sprays 5 4 3 8§ 4,26 2060 280 290 270 275.0 610

SE # 0.374 14.3
Cy (x) 15.4 6.7

A G D S D G U G W AT A SN G TS T AR G G VU R UV S AU B b G S AN G RGPS W S N A e D G G SV A e A S S G T G T B S R G S S A S S AOS T SN GRS S e e e S

Plot size: 2.5 m row length x & rows at 0.30 m spacing.

Jate of inoculation: 11.2.90
Jate of fet spray : 13.2.90
dJate of 2nd spray : 23.2.90
Jate of 3rd spray : 5.3.90
‘ate of 4th spray : 15.3.980
Jate of 6th spray : 25.3.90

D A s o e AR TR U A S P G T SO B SRS AN G U S G S RS - — A S G G G A VD SR B SO U S S e SR

1=Cultivar Gaurav; 2=Plot size=2.5 x 1.8 m

G S G R Y G G R G S G A R S G s G S S N A G S GE S G M S AR G D A M S G GRS AR D G IS GRS B TR MM AR MRS G A e W e G W I A R M O R S G R TR S S
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Table 28. Reaction of entries from chickpesa Ascochyta blight nursery
1989-90 at different locations during 1989-90.

L2 X 2 2 L 3 2 X 2 L 2 2 X 2 F W F X K N L 2 2 F X X X L B N L B X X I T 2 3 2 X ¥ X 2 R K 2 R B & 1 2 X L B2 X 2 2 L Z 2 F L 3 X 2 X 1 1 J

Disease rating on 1-9 scale

A S Ay WA WS AR N W GRS R R NS D S AU U AT VIS S MU D AN U R S0 VS N IO A D AN W

sriganga
8$.No. Entry Hisar Ludhiana New Dalhi nagar
1. ICC 1009 3.0 4.5 6.0 3.0
2. ILC 72 4,0 4.5 2.5 3.0
3. ILC 182 5.0 4.0 3.0 4.0
4. ILC 187 4.0 5.0 3.5 3.8
6. ILC 194 5.0 5.0 4.0 4.0
6. ILC 196 6.0 4.5 - 5.0 3.0
7. ILC 196 - 4.5 4.0 3.0
8. ILC 200 5.0 4.0 3.0 3.0
9. ILC 202 3.0 4.5 5.0 4.0
10. ILC 249 - 5.0 7.0 7.0
11. ILC 482 - 5.0 3.0 6.6
12. ILC 2380 4,0 4.5 2.5 3.5
13. ILC 2956 3.0 4.5 7.0 3.8
14, ILC 3274 3.0 3.6 - 4.5
15. ILC 3880 4.0 3.6 4.0 4.0
16. ILC 3804 3.0 5.0 2.8 3.5
17. ILC 38868 5.0 4.0 2.8 4.0
18. ILC 3870 3.0 4.0 2.5 4.0
19. ILC 4421 4.0 4.0 3.0 4.5
20. MCK 54 3.0 4.5 §.0 4.0
21, Flip 82-1C 4.0 4.5 2.5 5.0
22, Flip 83-47 3.0 6.0 4.5 3.0
23. ICCL 806440 8.0 1.8 1.0 9.0
24. ICCL 86447 5.0 3.5 2.5 3.8
25. ICCX-7901561-2P-1H-1H- 4.0 3.0 4.5 3.0
ZH~- 1H- 1HWR-BH
26. ICCX-800859~-BPN-BPN~ 4.0 4.0 8.8 3.0
BPN-BPN-~38PN- 1 HWR-BH
27. ICCX-810457-3H=-1H~-1H~ 5.0 3.6 5.6 4.6
1HWR~BH
28, ICCX-81737-BPN-BPN-BPN- 3.0 4.5 9.0 4.0
IPN-BH :
29. ICCX~810974-BH-BN~-50H~ 5.0 4.0 8.0 4.5
1H~-1H- 1HWR-BH
30. ICCX~-830677~10H~BH-8H 8.0 6.5 7.0 3.8
31. Pb 7 (Control) 9.0 9.0 8.0 8.0-
9.0

O S O G GF B AP OO SR e R T G G A G D R G D D G G S S N GE A R S G W O S G T N A D G S G WD AN AN A A A A AL S A AR I SN W SR BN N Y S D D G SN S

K7



Table 29. Screening of chickpea
entries from Botrytis Gray Molda
Nursery (BGMN) ({ 1989-90) to

Plight at Hisar during

1989-90.

Disease
rating on

S.No. Particulare 1-9 scale

ICC 10069
ICC 1894
ICC 1918
1CC 1931
ICC 2580
ICC 2595
ICC 208684
ICC 3075
ICC 3099
ICC 3208
ICC 4106
ICC 68827
ICC 88630
ICC 9033
ICC 11223
ICC 11324
ICCC 4
ICcCcv S
ICCvV 11
ICCL 83149
ICCL 83128
ICCL 85405
ICCL 88215
ICCL 8622a
ICCL 86226
ICCL 88237
ICCL 86242
ICCL 86328
ICCL 86332
Dhanush
Pant G—-114
Pusa — 2566
Pb 7 (Control)
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Table 230. Chickpea breeding materials screened for ascochyta
blight resistance in plant growth room, ICRISAT Center,
Patancheru, during 1989-90.

WL W e o W G G o e AN GRS T S W SO AT GV R TS G G M R W G R AU DU TRR WS I W ST NS SR SRR RN TR U G e W G G R S R S T G G N G N T R SR O TRl S S

. No. of
plants

Particulars selected
Mutation Material

1. M3 ICCC-32 15 KR

2. M3 ICCC-32 30 KR

3. M3 ICCC-32 30 KR S.°P. 1
4. M3 ICCC-32 45 KR S.P.

§. M4 ICCC-32 15 KR S8.P. 10
6. M4 ICCC-32 30 KR S.P. ) 4
7. M4 ICCC-32 30 B 8
8. M4 ICCC-32 45 KR ]
9. M4 ICCC-32 30 KR S.P. 8
10. M4 ICCVv-2 0 KRLL

11. M4 ICCY-2 15 KRLL 4
12. M4 ICCv-2 30 KRLL

13. M4 1CCVv-2 45 KRLL 4
F2 Populations

1. C~-235 X NEC 138-2 2

2. C-235 X ICC 1903

3. C-235 X ILC 3279

4. C-141 X PDG-82-1

5. E 100Y(M) X PDG-82-1

6. ICC~1069 X ILC~-202

7. ICC-1903 X ICC 3996

8. (C-235 X NEC-138-2) X C-235

9. (C-235 X ICC~-1903) X C~-235

10. (C-235 X 1ILC-3279) X C~235 1
11. (ICC-1069 X ILC 202) X (ICC-1803 X 1CC-3998) 1

12. (C-235 X ICC 1903) X (C-235 X ILC 3279)
13. (C-235 X NEC-138-2) X (C-235 X ILC-3279)
14. (C-235 X NEC-138-2) X (C-235 X ICC~1903) 2
156. (E 100Y(M) X PK line) X (ICC-1089 X ILC 202)

16. (C-141 X Pant 82-1) X (ICC-1089 X ILC-202)

17. (C-141 X Pant 82-1) x (E100Y(M) X PK 51825 X CM-72)
18. (C-141 X Pant 82-1) X (ICC-1903 X ICC~3996)

19. (E-100Y(M) X PK 1ine) x (ICC-1903 X ICC-3998)

-

F3 Progenies

1. ICCX-870032 [(CP-324 X K-860) X ICC-10466] 5
X (E-CM-1164-21-83 X ICC-~-42)

2. ICCX-870033 [D—~1934-85 X (ICCX-750073 X BG~-254)] 5
X [(ICC-12237 X ICC 1069) X E 100Y]

ak:)



Particulars

P P S A I G S T S A Al S Gn S SE T A AP D G SO GO SRR SIS WS T Gl G . ke G G G G M G S W U A . G S W S —— a —

3.

ICCX~-870034 [GNG-148 X (ICC-12237 X ICC-1069))

X [GL-83-119 X (L-132 X ICCL-85218)])

C-235 X NEC 138-2

4.
F4 Bulks

1. I1ICCX-860010
2. ICCxX-860029

F5 Progenies

‘.
2'
3.

‘-

6.

T.

8,

9.

ICCX-86001
ICCX-88005
ICCX-86007
ICCX-860010
ICCX-860023

ICCX-8680028

ICCX-880029

ICCX-860086

I1CCX-860086

F6 Progenies

1.

ICCX 860027

Hisar Material

1.
2.
3.

Hi1 04889 R
Hi 05389 R
Hi 06089 R

ICC-1069 X K-860

(K-850 X Avarodhi) x
(ICCC 42 X 1ICC 1069)

ICCC 42 X ICC 1237
CoOG 2 X ICCv 2
CcoG 2 X ICC 506
ICC-1069 X K 850

(ICCC-32 X Suritato 77)BC-7
x (ICC-6246 X Flip 83-30C)

(PRR 1 X K 850) X
(ICCC 32 X ICC 1069)

(K 850 X ILC 151) X
(ICC 12237 X ICC 5086)

(ICCC 32 X ILC 151) X
(ICC 12237 X ICC 508)

(ICCC 32 X Suritato 77) x
(ICC-8248 X Flip 83-30C)

ICCC 42 X ICC 1069

F5 progenies (1767 entries)

F5 progenies (1130 entries)

F5 progenies (147 entries)

én

No. of
plants
selected

26
14

24

12



Particulars
4. Hi 06789 R
5. Hi{ 07689 R
6. Hi 08489 R
7. Hi 13789 R
8. HiI 14889 R
9. Hi 16789 R

F6 progenies (320 entries)
F?7 bulk progenies (59 entries)
AYT/PYT entries (308 entries)

F4 progenies Hy, BWR,
ABR (26 entries)

F5 progenies Hy, BWR,
ABR WR + ST (64 entries)

AYT/PYT entries (104 entries)

Single plant selections (from growth room) 106

A1
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Table 31. Reaction of chickpea lines (reported

resistant to ascochyta blight) to two isolates of

Aschochyta rabieyr in plant growth room, ICRISAT
Center, Patancheru, during 1989-90.

Disease rgting on
1-9 scale

B G WD B A G A —— A — N T A S WA W —

8.No. Particulars IARI Hisar
1 ICC 12 9.0 7.0
2 ICC 43 9.0 9.0
3 ICC 76 9.0 8.0
4 ICC 187 9.0 9.0
5 ICC 607 9.0 8.0
6 ICC o688 8.0 9.0
7 ICC 933 9.0 9.0
- ICC 1087 9.0 8.0
9 ICC 1121 9.0 8.0
10 ICC 1136 9.0 8.6
11 ICC 1411 9.0 9.0
12 ICC 1415 9.0 8.3
13 I1CC 1416 9.0 8.0
14 ICC 1466 9.0 8.6
15 ICC 1467 9.0 7.6
16 ICC 1468 9.0 8.0
17 ICC 1472 8.6 7.3
18 ICC 1532 9.0 8.0
19 ICC 1754 9.0 9.0
20 ICC 1782 9.0 8.3
21 ICC 1903 9.0 7.3
22 ICC 1915 8.3 7.3
23 ICC 2160 9.0 9.0
24 ICC 2162 9.0 8.3
25 ICC 2185 9.0 8.3
26 ICC 2191 9.0 8.0
27 ICC 2213 9.0 9.0
28 ICC 2237 9.0 8.6
29 ICC 2270 8.6 8.3
30 ICC 2278 9.0 8.3
31 ICC 2342 9.0 7.6
32 ICC 2360 9.0 9.0
33 ICC 2364 9.0 8.3
34 ICC 2372 9.0 8.6
35 ICC 2374 9.0 8.3
36 ICC 2390 9.0 9.0
37 ICC 2398 9.0 9.0
38 ICC 2411 NG 9.0
39 ICC 2499 9.0 8.3
40 ICC 2500 9.0 8.0
41 ICC 2552 9.0 9.0
42 ICC 2632 9.0 8.3
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visease r'tino or

1-9 scale
S.No. Particulars IARI Hisar
43 ICC 2681 9.0 8.3
44 JICC 2737 9.0 8.3
45 ICC 2747 9.0 8.0
40 ICC 2778 9.0 7.0
47 ICC 2839 9.0 9.0
48 ICC 2891 8.0 8.0
49 ICC 2924 8.0 8.3
50 ICC 3114 8.0 8.0
51 ICC 3141 8.6 8.0
52 ICC 3221 8.0 7.3
53 ICC 3338 9.0 8.3
54 ICC 3340 9.0 9.0
55 ICC 3477 8.3 8.3
56 ICC 3481 9.0 8.6
57 ICC 3534 9.0 9.0
58 ICC 3592 9.0 9.0
59 ICC 3598 8.0 8.0
30 ICC 3597 9.0 9.0
31 ICC 3598 9.0 9.0
32 ICC 3599 9.0 8.3
33 ICC 3800 9.0 8.3
34 ICC 3605 9.0 8.6
35 ICC 3608 9.0 8.6
36 ICC 3610 9.0 7.6
37 ICC 3611 9.0 8.0
38 ICC 3614 8.3 7.6
39 ICC 36156 9.0 9.0
70 I1CC 3610 9.0 8.0
71 ICC 3619 9.0 8.0
72 ICC 3624 7.3 7.6
73 ICC 3639 9.0 7.6
74 ICC 3640 9.0 7.6
75 ICC 3642 7.6 7.0
76 ICC 3687 8.0 8.3
77 ICC 3694 9.0 7.0
78 ICC 3832 9.0 8.0
79 ICC 3841 9.0 7.6
30 ICC 3842 9.0 8.0
31 ICC 3844 9.0 8.0
32 ICC 3846 9.0 8.3
33 ICC 3912 9.0 6.6
34 ICC 39186 9.0 6.3
35 ICC 3918 8.3 7.0
36 ICC 3919 8.6 7.3
37 ICC 3921 8.6 7.0
38 ICC 3932 8.0 6.6
39 ICC 3940 9.0 7.0
90 ICC 39986 8.3 6.6
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visease r.t1ng or

1-9 scale

——— A —— " VW W e~

A A S SER -

8.No. Particulars IARI Hisar
91 ICC 4033 8.0 8.3
92 ICC 40558 9.0 8.6
93 ICC 4001 9.0 8.0
94 JCC 4074 9.0 9.0
956 ICC 4075 9.0 9.0
96 ICC 4087 9.0 8.6
97 ICC 4092 9.0 9.0
98 ICC 4107 9.0 8.6
99 ICC 4192 9.0 8.0
100 ICC 4200 9.0 9.0
101 ICC 4208 9.0 8.6
102 ICC 4248 9.0 8.0
103 ICC 4294 9.0 8.0
104 ICC 4362 9.0 8.6
1056 ICC 4368 9.0 8.6
1086 ICC 4472 9.0 8.6
107 ICC 4475 7.0 7.0
108 ICC 4800 8.6 7.3
109 ICC 4819 8.0 7.6
110 ICC 4960 8.3 8.3
111 ICC 4977 8.6 9.0
112 ICC 5022 9.0 9.0
113 ICC 5033 8.6 7.0
114 ICC 5093 7.3 7.3
116 ICC 5099 7.3 7.0
116 ICC 51186 8.3 9.0
117 ICC 5568 9.0 9.0
118 ICC 6250 7.6 6.6
119 ICC 6269 9.0 7.6
120 ICC 6270 7.3 7.3
121 ICC 6330 9.0 9.0
122 ICC 6373 9.0 7.0
123 ICC 6981 9.0 8.3
124 ICC 7000 9.0 8.0
125 ICC 7002 9.0 7.6
126 ICC 7389 9.0 9.0
127 ICC 7520 9.0 8.0
128 ICC 77713 8.6 8.6
129 ICC 8160 9.0 9.0
130 ICC 8161 9.0 8.6
131 ICC 8189 8.3 7.3
- 32 ICC 8536 9.0 7.3
.38 ICC 88638 7.6 7.3
134 ICC 8639 9.0 7.0
. 35 ICC 9214 8.6 7.6
- 38 ICC 11514 8.6 7.6
.37 ICC 12229 9.0 9.0
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visease r.ting or

1-9 scale

S.No. Particulars IARI Hisar
138 ICC 12509 9.0 8.0
139 ICC 12510 9.0 8.6
140 ICC 12511 9.0 8.6
141 ICC 13108 9.0 8.0
142 ICC 13819 9.0 9.0
143 ICC 14912 7.3 6.0
144 ICCwW 33 NG NG
145 ICCwW 37 9.0 3.0
140 PK 4 9.0 8.6
147 B8 98 (Control) 9.0 9.0
148 Pb 7 (Control) ‘9.0 9.0

SE+ 0.247 0.378

Cv % 4.9 8.0

T Average of 3 replications
Observation taken 15 days after inoculation
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Table 32. Reaction of chickpes Vines (reported resistant from different locations) to 'Misar
fsolate of Apcochyld rabiei n plant growth room, ICRISAT Center, Patancheru, during 1989-90.

Disease Disease Disease
rating on rating on reting on
§.N0. Particulars 1-9 scalet G.Mo. Particulars 1-9 scales S.Mo. Perticulars 1-9 scalee
\ 16C 13 9.0 4 1¢C 1200 1.0 9 (- T3] ] 'Y
2 IcC 154 9.0 7] ICC 1209 9.0 L Y 10C 8840 .0
) 1¢C 108 2.0 1] 1cC 1290 .0 ”° 1CC 0888 .0
4 ICC 180 9.0 80 1CC 1304 9.0 " 1CC 888t 1.8
] 1¢C 239 .0 84 16C 1212 9.0 " ICC 0864 0.0
6 1CC 32¢ $.0 82 1CC 1313 9.0 ] | 1CC 8584 8.0
! ICC 601 $.0 5 1CC 1314 5.0 1 ] 10C 8630 .0
(] 1¢C 822 9.0 B4 1cC 1322 $.0 100 1CC 983 .0
] 16 187 9.0 ] ICC 1908 8.0 101 1CC 9214 9.0
10 1CC 180 9.0 56 1CC 3262 9.0 102 10C u;m 9.0
1" 1CC 809 9.0 87 1CC 3540 5.0 103 10C 11807 9.0
12 1¢C 828 9.0 88 1CC 3601 8.0 104 16C 11614 8.3
13 1¢C 033 9.0 Y] ICC 3834 3.0 108 16¢ 11820 5.0
14 1CC 838 8.8 60 1CC 4000 2.0 108 100 12229 3.0
18 ICC 888 8.6 61 1CC 4014 9.0 10?7 1CC 12808 9.0
10 1CC 893 9.0 82 1CC 4018 8.0 108 10C 12988 8.0
17 1CC 404 8.0 8 1CC 4088 5.0 109 ICC 13019 9.0
18 1cC 802 5.0 84 1CC 4000 9.0 110 ILC 187 6.3
19 ICC M 5.0 1] 1CC 4324 5.0 1 ILC 198 1.8
20 {v'vi 1 }] 9.0 1) 1CC 4980 $.0 112 ILC 218 1.3
b3 {~ o | }4 9.0 87 1CC 4968 9.0 113 ILC 249 8.8
2 1CC 994 9.0 (1] 1CC M 9.0 114 ILC 298 1.3
3] Icc 1001 8.0 " 1CC 6022 9.0 118 ILC 203 .0
24 IcC 1087 5.0 10 1CC 8124 5.0 118 ILC 2300 6.8
2 1cC 1080 2.0 n 1CC 6588 5.0 1)) ILC 2088 1.0
H{ ] ICC 1008 3.0 11 4 1CC 1022 8.8 118 ILC 08¢ 6.
n 1CC 1148 5.0 13 JCC 1029 $.0 119 ILC 3884 5.0
28 1CC 1208 5.0 14 1CC 1007 9.0 120 ILC 3004 8.0
Fq ] 16C 1287 9.0 18 1ICC 1040 9.0 121 ILC 3808 6.0
30 1CC 1289 8.0 4] 1CC 1007 5.0 122 ILC 3870 6.0
i 16C 1270 9.0 1 1CC 1080 9.0 123 ILC 5928 3.0
32 ICC 12N $.0 18 1CC 1084 5.0 124 Flip 81-10 8.6
N 10C 1212 9.0 4] ICC 1192 8.8 128 Flip 02-144 4.8
M I6C 1213 9.0 ] 1CC 1193 0.3 128 flip 82=150 8.0
38 16C 1274 9.0 ] ICC 1321 3.0 N flip 82-288 9.0
30 16C 1278 9.0 L ¥ ICC 7323 9.0 128 Flip 83-7 5.0
3 1CC 1270 5.0 83 1CC 1369 9.0 129 Flip 83-18 8.3
38 J{- I 9.0 84 1CC 1814 5.0 130 Flip 83-22 6.0
» I6C 1278 9.0 (1] 1CC 1810 9.0 3 Flip 83-28 5.0
40 1¢C 1219 5.0 (1] 1CC 17140 8.0 132 M 7 (Control) 9.0
41 10C 1280 9.0 » 1CC 8202 5.0 -
A2 100 1282 9.0 88 10C 8476 9.0 * Average of 3 replications
4 16C 1283 5.0 (1] JCC 8408 1.0 Observation taken 15 days
4 100 1204 9.0 90 1CC 8495 1.0 after fnoculation
48 10C 1205 1.0 L 1 ICC 8497 1.8
48 106 1287 2.0 92 1CC 0498 1.0



Table 33. Reaction of Chickpea Coordinated Varistal
Trial (CVT) (ascochyta blight) 1889-90 entries to
‘'Hisar' isolate of Agschgchyta rabiei in plant
growth room, ICRISAT Center, Patancheru, during
1989-90.

Disease r’tino on

S. No. Particulars 1-9 scale
1 BG 366 9.0
2 8G 367 8.0
3 BG 368 9.0
4 C 235 9.0
5 Gaurav 9.0
. GG 5756 ) 9.0
7 GG 718 8.0
8 GG 829 9.0
9 GL 83119 9.0

10 GL 84125 8.0

11 GL 86051 9.0

12 GL 86123 8.0

13 GL 86138 9.0

14 GL 861562 9.0

15 GNG 295 9.0

16 GNG 483 9.0

17 H 83-18 9.0

18 H 83-60 8.6

19 H 86-7 8.6

20 H 86-21 7.6

21 H 86-100 9.0

22 ICCV 89445 9.0

23 Pb 7 (Control) 9.0

* Average of 3 replications
Observation taken 15 days after inoculation
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Table 34. Reaction of Chickpsa lines to four fsolatas of Ascochyta rabiei in plant growth rocom at ICRISAT center,
Patancheru, during 1989-90.

Disease rating on t1-9 scalesx

o ———— — i —— —— - £ o " — i M o o . T o . S B

Gurudaspur E 100 Y™ Hisar IARI

8.No. Particulars Ob1  oOb2 Ob3 Ob4e Obt Obz Ob3 Oba  Ob1 Obz Ob3 Ob4e  Obl  Ob2 Ob3  ObA
1 C 235(4938) 2.0 5.8 9.0 8.0 1.0 2.9 8.2 9.0 1.8 4.2 a.s 9.0 1.8 5.0 a.a 8.0
2 G C Bijapur(5032) 1.2. 5.4 8.5 9.0 1.2 4.0 8.4 9.0 1.4 4.0 7.% 9.0 2.8 5.0 9.0 2.0
3 EC 2162%(5098) 1.0 3.0 7.8 9.0 1.0 3.0 7.3 9.0 1.0 3.1 6.8 8.2 1.0 4.0 8.0 2.0
4 EC 26414(5099) 1.0 5.0 s.4 8.5 1.0 4.0 6.9 9.0 1.0 3.0 $.7 7.9 1.0 4.0 8.5 8.0
- EC 26435(5116) 1.0 7.0 9.0 9.0 1.0 4.8 9.0 2.0 1.0 8.0 9.0 9.0 3.2 g.4 9.0 8.0
- EC 264406(3124) 1.0 8.0 8.5 9.0 1.0 3.3 7.4 9.0 2.0 $.0 7.2 8.5 1.0 4.8 8.5 8.7
4 F8(s5127) 1.0 5.5 8.1% 9.0 1.0 4.4 7.8 8.0 1.0 3.0 7.3 8.0 1.0 4.2 e.0 2.0
8 vV 138(563568) 2.4 7.0 9.0 9.0 1.6 4.8 9.0 9.0 2.8 $.2 9.0 9.0 2.8 6.8 9.0 9.0
9 8 98(8302) 2.8 8.0 9.0 9.0 3.0 7.4 9.0 9.0 3.0 7.0 9.0 9.0 3.0 7.0 9.0 8.0
10 C 727(11218) 3.0 7.0 9.0 9.0 2.2 6.6 9.0 8.0 2.0 8.0 8.7 9.0 3.0 6.2 2.0 9.0
11 ICC 1089 1.0 3.0 6.7 8.4 1.0 2.0 6.3 7.7 1.0 2.1% 4.3 8.4 1.5 3.0 8.3 7.8
12 ICC 1891 1.0 5.6 9.0 9.0 1.0 4.1 7.8 9.0 1.0 4.4 8.3 9.0 1.2 3.6 7.8 8.0
13 ICC 23932 1.0 4.2 s.8 8.0 1.0 1.6 8.2 8.0 1.0 1.8 4.4 8.7 1.0 4.0 e.8 8.0
14 1CC 82869 1.0 8.0 9.0 9.0 1.0 3.0 7.4 8.8 1.0 3.8 6.7 9.0 1.0 4.0 8.3 8.0
18 1CC 8373 1.0 2.0 6.0 7.3 1.0 1.2 5.4 7.7 1.0 4.0 5.8 6.0 1.0 2.4 4.2 T.t
16 Pb 7 1.6 6.0 8.9 9.0 1.2 4.8 8.4 9.0 2.2 s.0 8.8 9.0 2.0 5.4 9.0 8.0

SE+ 0.252 0.412 0.423 0.303 O0.178 0.634 0.520 0.485 0.140 0.989 0.917 0.507 0.272 0.767 0.418 0.29

Ccvx 24.9 10.9 7.3 4.9 20.0 9.3 9.5 7.8 38.9 33.3 7.8 &.3 21.6 2.7 11.0 4.8
»

Average of 2 replications
Obl1: 4 days after inoculation
Ob2: 6 days after {inoculation
Ob3: 8 days after inoculstion
Ob4: 10 days after inoculation
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during

Patancheru,

Reaction of chickpea l1ines to 5 isolates of Ascochyt’
ICRISAT Center,

rabiei in plant growth room,

Table 386.
1989-90.
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Disease Rating on 1-9 scales
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Disease Rating on 1-9 scalex

............................... -
C 2358 E 100 YM Gurdaspur MHisar IAR]
S.No. Particulars Obt Ob2 Obl Ob2 Ob? Ob2 O©Obt 0Ob2 Obt Ob2
SE+ (isolatex cultivar 0.45)
cvx (isolatex cultivar 10.8) for observation 1
SE+ (isolatex* cultivar 0.31)
Cvx (isolates® cultivar 6.7) for observation 2

¥ Average of 3 replications

Ob 1 Observation taken 10 days after inoculation

Ob 2 Observation taken 156 days after

inoculation

72



Table 37. Reaction of Cicer species to
(IARI isolate) under controlled environment at ICRISAT
Center, Patancheru, 1989-%80.
Rating on 1-9 scale
(Average of 3 replications)

8.No. Entry Oob? ob2
1 ICC 202 7.7 9.0

2 ICC 807 6.4 8.9

3 ICC 1903 8.2 8.9

4 1CC 3996 2.0 9.0

5 I1CC 5127 7.8 9.0

6 I 13 5.7 8.8

7 EC 26435 8.0 8.0

8 C 235 7.3 9.0

9 Y 138 7.1 9.0

10 NEC 138-2 4.7 7.4
11 CM 72 6.9 9.0
12 E 100YM 5.1 9.0
13 BG 261 6.6 9.0
14 GG 575 6.5 8.9
15 E 100Y 5.7 8.5
16 PK 51826 x 72 5.0 9.0
17 PK 51832 x 72 4.3 6.9
18 ILC 72 2.0 6.1
19 ILC 191 7.0 9.0
20 ILC 195 2.7 5.1
21 ILC 249 6.7 9.0
22 ILC 482 5.6 7.9
23 ILC 2380 2.0 5.3
24 ILC 3279 2.0 5.8
25 C. Jjudaium 185 4.2 6.8
26 C. reticulatum (No. 205) 1.2 8.4
27 B 98 9.0 8.0
28 Pb 7 8.5 9.0

SE + 0.327 0.214
CcV (%) 22.7 10.1

- S S B TS T S S T T —— S W S _— S W A - W W W A . Y A W G G OIS S S G SO b SN T W VO T S S S S W A W W -~

Obt 10 days after inoculation.
Ob2 15 days after inoculation.
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Table 38. Chickpea breeding lines evaluated in GBPUART-ICRISAT
cooperative botrytis gray mold nursery, Pantnagar, 1988-90 (Row
length 2.0 m at 0.30 m row to row spacing).

VD A e g e G GMa g . A S S W W M G G G e G D S e WD N S R SRS D G N G S A G Gl G o G Sms Gl G s G G S M G T G A G A T

Experiment Details of Expt. ::;o::no 1ines Remarks

PNOO1  Fa populations 1 25 rows

PNOO2 F4 progenies 53 1 row

PNOO3 F4 progenies 45 1 row

PNOO4 F6 progenies 104 1 row

PNOOS F6 progenies 34 1 row

PNOOS PYT-1 20x2 reps 1 row

PNOO7 PYT-2 14x3 reps 1 row

AN008 PYT-3 36x2 reps 1 row

411027 F3 TWC~-HY, WR, BMR 6 10 rows

41029 F3 TWC, HRWR, ABR, 6 10 rows (last
BMR entry only

2 rows)

41082 F3 8C HY with 13 10 rows (for

WR, ABR, BMR second entry

only 5 rows)

. ST D S N SR R W GED W G W e G AR SEN SN W MR ML SR GNP SN GRS DN W R SIS GA G G Gy VR GRS GRS GEt S WD NS I G YT G TRS MID WIN YRS GEP BAD QD GANC G AW TS GNP GEL MR I G GRS SIS MRS G S
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Table 33. Chickpea bresding lines with a disesse rating of 3 and 4 in
botrytis gray mold nursery, GBPUALT Pantnagar, 1909-80.

- T S D S o W W U T WD e T W O W P Y T T T YT T Y Y YN T Y Y Y YT Y L Y Y N )

Plot Dissase rating
Experiment No. Pedigres (1-9 point scale)
PNOO2 102 ICCX 860443-8P-2PN 3

106 -0PN 3

11 -11PN 3
PNOO3 202 ICCX 8604561-8P-2PN 3

203 -3PN 3

204 -4PN 3
PNOOS 206, 119

(entry ¢ 2) ICCX 880006-BP-2P-BP-BH 4

208, 130

(entry & 20) ICCX 860023-BP-BP-BP-5P-BH 4

----------------------------------------------- LI Y Yo 2 T L L L LA L L 2 L 1 2 L]

1%



Table 40. Influence of growth habit of chickpea genotypes
and row spacing on botrytis gray mold severity and grain

y101d1, Pantnagar 1989-90.

G GO v v S A G R S Vo W Y S O A W O G S B A N NI G S S D W S A SR S W WD GUD CEn G W G G W B D N G . G G G NS WS W

Treatment

Sprayed with Ron11an2

ICCL 87322 (30 X 10 cm)
ICCL 87322 (60 X 5 cm)
H 208 (30 X 10 cm)
H 208 (60 X 5 cm)

Not sprayed

ICCL 87322 (30 X 10 cm)
ICCL 87322 (60 X &5 cm)
H 208 (30 X 10 cm)
H 208 (60 X 5 cm)

Disease rating
1-9 scale

A G A NS LD SIS AL R N S Gy Wi W M RS N NS Y G S WD N B WSS GV BED G G W BV S R GO G G S S G S G S CEY. SR W

Grain_yield
kg ha

T S W W AR U QU S G ED DS G S G R e R SN G W G W S S S GER SE S N S U G D WS D D WS G G S G G T S S G G ST S A AN A WS St D GUR G A

Cultivar

Spacing

Spray

Cultivar x Spacing

Zultivar x spray

Spacing x Spray

Zultivar x Spacing x
Spray

$6.2

56.2

39.2

I U G G PV TR R G Y G . G S S G SN IS S A . G Y G G T G R G SN GED SU WL G D W S G P G G . T S S D . S U W — A S A — —

t; Plot size 3 x 1.8 m

2. Fungicide Ronilan was sprayed two times at 15 days
intervals: 15 Feb and 2 Mar 1990 and concentration

used was 0.2X.
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Table 41. Reaction of chickpea entries from Botrytis Gray Mold
Nursery (1989-90) to botrytis gray mold at different locations
during 1989-90.

W G O MDA B TS W N S A L - VY VOSSN SR A . TS G S M WD TN GUR TR WO SN W WA W UG UED IR WU WS AN W SN GNE SIS S WM S N GO O U N W W S

Dinoan. rntina on 1-9 ncn\o‘

Rlnpur ICRIBSATY

S.No. Entry Pantnagar (Nopll) (Patancheru)
1. ICC 1069 . 5. 8.6

2. ICC 1894 . 8.

3. ICC 1918 . 7.

4. ICC 1931 . 8.

5. ICC 2550 . 8.

6. ICC 2595 . 6.

7. ICC 2084 . 7. .

. »

30. Dhanush
31. Pant G 114
32. Pusa 256

H 208% (range) (control)

5.0 5
8.5 0 7.0
9.0 0 8.3
8.5 5 8.0
8.0 0 8.0
9.0 5 8.3
8.0 5 N.Q
8. ICC 3075 9.0 1.0 8.3
9. ICC 3099 8.6 8.0 8.0
10. ICC 3208 8.5 7.0 8.0
11. ICC 4105 8.5 8.5 9.0
12. ICC 6827 8.0 9.0 8.8
13. ICC 8830 8.5 8.0 9.0
14. ICC 9033 9.0 8.8 8.0
15. ICC 11223 8.5 8.0 8.3
16. ICC 11324 8.0 1.8 9.0
17. ICCC 4 8.5 6.5 8.3
18. ICCC 5 8.6 1.6 6.3
19. ICCv 11 7.6 6.5 9.0
20. ICCL 83148 8.0 9.0 7.6
21, ICCL 83128 8.0 8.5 8.3
22. ICCL 85405 9.0 5.5 8.6
23. ICCL 86215 9.0 8.0 8.3
24. ICCL 86224 9.0 6.6 8.0
25. ICCL 862206 7.5 6.0 7.8
26. ICCL 88237 9.0 6.0 8.6
217. ICCL 86242 8.5 6.0 8.0
28. ICCL 86326 8.5 8.0 8.6
29. ICCL 86332 8.0 .5 8.0
8.5 0 8.0
7.0 0 7.6
8.5 6 6.0
9.0 0 9.0

0

-* -

t=Average of 2 replications; N.G.=No germination.
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Table 42. Rection of chickpea lines (reported resistant/tolerant
from different locations) to 'Pantnagar’ isolate of Botrytis
in plant growth room at 1ICRISAT Center, Patancheru,

during 1988-90.

OO W S N A U N S TEE A W W G GO SN CE M G A ARG AN SN SN G S S G G WA S e W T — - G T S O AT W0 (o " U A W TN RS U B W R SR G S

Disese Disese

rating on rating on

8.No. Particulars 1-9 scales S.No. Particulars 1-9 scales
1 ICC 28 8.3 46 ICC 1351 8.6
2 ICC 30 9.0 47 ICC 1400 8.3
3 ICC 35 9.0 48 ICC 1403 8.0
4 ICC 3¢ 8.6 49 ICC 1407 8.0
5 ICC 38 8.0 50 ICC 1414 « 8.3
6 ICC 39 8.3 51 ICC 1436 7.6
7 ICC 121 9.0 52 ICC 1451 9.0
8 ICC 280 8.3 53 ICC 14867 8.6
9 ICC 292 8.0 54 ICC 1519 8.3
10 JCC 435 8.0 55 ICC 15625 9.0
11 ICC 466 9.0 56 ICC 1548 8.3
12 ICC 478 9.0 57 ICC 1565 8.0
13 ICC 687 9.0 58 ICC 1577 7.0
14 ICC 600 9.0 59 ICC 1591 9.0
16 ICC 662 9.0 60 ICC 1606 7.3
16 ICC 708 9.0 61 ICC 1710 9.0
17 ICC 739 8.6 62 ICC 1762 8.3
18 ICC 740 8.0 63 ICC 1764 9.0
19 ICC 755 9.0 64 ICC 1809 8.6
20 ICC 1756 9.0 65 ICC 1926 8.0
21 ICC 1779 9.0 66 ICC 1943 9.0
22 ICC 797 8.6 67 ICC 1947 9.0
23 ICC 798 9.0 68 ICC 1963 8.6
24 ICC 799 8.6 69 ICC 2042 9.0
25 ICC 807 9.0 70 ICC 2052 8.6
26 ICC 880 7.6 T ICC 2082 8.0
27 ICC 898 8.6 712 ICC 2083 7.6
28 ICC 898 9.0 73 ICC 2084 9.0
29 ICC 822 9.0 74 1CC 20886 8.3
30 ICC 923 8.3 15 ICC 2107 8.6
31 ICC 961 8.3 76 ICC 2165 9.0
32 ICC 10861 8.6 77 ICC 2232 8.6
33 ICC 1062 8.6 78 ICC 2341 8.6
34 ICC 1069 8.6 79 ICC 2342 8.6
35 ICC 1084 9.0 80 ICC 2364 8.6
36 ICC 1085 8.0 81 ICC 2374 9.0
37 ICC 1091 9.0 82 ICC 2506 9.0
38 ICC 1093 9.0 83 ICC 2538 9.0
39 ICC 1102 9.0 84 ICC 2539 7.3
40 ICC 1117 9.0 85 ICC 2540 9.0
41 ICC 1147 9.0 86 ICC 2541 9.0
42 ICC 1180 7.6 87 ICC 2542 9.0
43 ICC 1234 8.3 88 ICC 2547 8.3
44 ICC 1299 8.6 89 ICC 2548 8.0
45 ICC 130t 8.6 90 ICC 2556 9.0
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Disese Disese
rating on rating on
S.No. Particulars 1-9 scale® S.NOo. Particulars 1-9 scales

- G I A, e G S AR AT R W N TR G TEE NNy AR A W G N R vam el i e G S ST . W - . il W T WO I AU Gt S S U D SD G S S U D Wl N AR IS TR R

9 ICC 2565 8.3 141 ICC 3610 9.0
92 ICC 2873 7.3 142 ICC a3en 9.0
93 ICC 2890 9.0 143 ICC 3612 9.0
94 ICC 2773 .0 144 ICC 3613 8.0
95 ICC 2789 . 145 ICC 3614 9.0
9¢ ICC 2903 . 148 ICC 3616 8.0
97 ICC 3121 . 147 ICC 3818 9.0
98 I1CC 3123 . 148 ICC 3817 9.0
99 ICC 3128 . 149 ICC 3618 9.0
100 ICC 3162 . 150 ICC 3619 8.0
101 ICC 3165 . 1561 ICC 3620 .0
102 ICC 3204 . 162 JICC 3621 .0
103 ICC 33N . 153 IcCC 3622 .0
104 ICC 3372 . 154 ICC 3623 .0
1056 ICC 3373 . 1565 ICC 3824 .0
106 ICC 3376 . 166 ICC 3628 .0
107 ICC 3381 . 157 ICC 3628 .0
108 ICC 3385 . 158 ICC 23829 .0

159 ICC 3830
160 ICC 3639
161 ICC 3640
162 ICC 3641
163 ICC 3648
164 ICC 3659
165 ICC 3662
166 ICC 38068
167 ICC 3668
168 ICC 3867
169 ICC 3688
170 IcC 3870
171 ICC 3871
172 ICC 3872
173 IcC 3720
174 1cc 3721
175 ICC 3793
176 ICC 3794
177 ICC 3798
178 IcC 3802
179 ICC 3807
180 ICC 3813
181 ICC 3817
182 ICC 3819
183 ICC 3820
184 ICC 3822
185 ICC 3823
186 I1CC 3826
187 ICC 3827
188 ICC 23828
189 ICC 3842
190 ICC 3859

109 ICC 3388
110 ICC 3389
1 ICC 3390
112 ICC 3394
113 ICC 3422
114 ICC 3484
115 ICC 3538
118 ICC 3540
117 ICC 3557
118 ICC 3558
119 ICC 3574
120 ICC 3576
121 ICC 3577
122 ICC 3584
123 ICC 3585
124 ICC 3587
125 ICC 3588
126 ICC 3589
127 ICC 3590
128 ICC 3591
129 ICC 3592
130 ICC 3593
131 ICC 3595
132 ICC 3596
133 ICC 3600
134 ICC 3602
135 IcC 3603
138 ICC 3604
137 ICC 3605
138 ICC 3607
139 1ICC 3608
140 ICC 3609
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1CC
I1CC
1CC
ICC
ICC
ICC
1CC
1CC
ICC
1cC
ICC
ICC
ICC
I1CC
I1CC
1CC
I1CC
1CC
ICC
I1CC
IcC
I1CC
1CC
1CC
ICC
1CC
ICC
ICC
ICC
ICC
1CC
I1CC
ICC
ICC
ICC
I1CC
1CC
ICC
ICC
ICC
I1CC
I1CC
ICC
I1CC
1CC
ICC
I1CC
ICC
I1CC
ICC

Particulars

Dissse
rating on
1-9 scales

10245
10240
10247
10281
10282
10263
102865
10287
10288
10269
10201
10262
10263
10204
10268
102068
102087
102089
10270
10271
10273
10276
10279
10282
10283
10264
10288
10286
10287
10289
10290
10291
10292
10283
10294
10296
10298
10297
10296
10300
10302
10307
10308
10310
10311
10312
10313
10317
10318
10319

Disese
rating on
Particulars 1-9 scales §.No.
ICC 17634 6.6 341
ICC 7638 7.3 342
ICC 7640 7.6 343
ICC 7689 8.3 344
ICC 7670 8.3 345
ICC 7673 9.0 3408
ICC 8210 8.3 347
ICC 8234 8.¢ 348
ICC 8383 8.6 349
ICC 8476 8.6 350
ICC 8542 8.0 k1.3
ICC 85865 9.0 352
ICC 8583 9.0 as3
ICC 8620 9.0 354
ICC 8637 9.0 358
ICC 8638 7.3 356
ICC 8919 8.0 357
ICC 8920 8.3 358
ICC 8921 8.3 359
ICC 8924 8.3 360
ICC 8927 7.3 301
ICC 8930 8.3 362
ICC 9006 8.0 363
ICC 9968 8.3 364
ICC 9976 8.6 365
ICC 9991 8.3 366
ICC 10189 8.8 367
ICC 10191 8.8 368
ICC 10192 8.0 KI.}:]
ICC 10193 9.0 370
ICC 10194 9.0 371
ICC 10210 9.0 372
ICC 10211 9.0 373
ICC 10212 8.6 374
ICC 10213 8.3 375
ICC 10214 8.8 376
ICC 10215 9.0 377
ICC 10216 9.0 378
ICC 10217 9.0 379
ICC 10218 9.0 380
ICC 10219 8.8 381
ICC 10221 6.6 382
ICC 10234 8.3 383
ICC 10235 8.0 384
ICC 10236 9.0 385
ICC 10238 9.0 386
ICC 10239 8.6 387
ICC 10242 9.0 388
ICC 10243 9.0 389
ICC 10244 8.0 390
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D9oooee
rating on

S8.NO. Particulars 1—9® scale=m
391 XCC 103286 8.0
392 ICC 10327 7.6
393 ICC 108706 7.3
394 ICC 10881 7.8
396 ICcC 11321 .6
3906 IccC 11494 ®.0
397 ICC 11802 8.6
398 ICC 1186507 8.0
399 IXCC 11859 8.0
400 ICcC 11870 8.0
401 ICC 19871 8.0
402 ICC 12474 9.0
403 ICC 128680806 8.0
404 ICC 126086 9.0
4085 b § o o 12509 .0
406 ICC 12810 9.0
407 ICC 12812 8.3
408 ICC 12961 8.6
409 ICC 13817 ®.0
410 ) o o 13819 9.0
411 ICC 14344 8.6
412 E—100Y 2.0
413 H 208 9.0
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Table 43. Screening of chickpea entries from Ascochyta Blight
:;rury 1989-90 to botrytis gray mold at Pantnagar during 188%-

. Rating on
_.No. Entry -9 scales

o . T A S S - O S U S G i W T S Wk G S T A U S T A SR S G N S Y -

L]

10. ILC 249

11. ILC 482

12. ILC 2380

13. ILC 2958

14. ILC 3274

1§. ILC 3858

16. ILC 3864

17. ILC 3860

18. ILC 3870

19. ILC 4421

20. MCK 54

21. Flip 82-1C

22. Flip 83-47

23. ICCL 86440

24. ICCL 86447

25. ICCX-790151~2P-1H~1H-2H- 1H~- THWR-BH
26. ICCX-800859-BPN-BPN-BPN-BPN~-3BPN- 1HWR-BH
27. ICCX-810457-3H-1H- 1H~ 1HWR-BH

28. ICCX-81737~-BPN-BPN~-BPN-3PN-BH

29. ICCX-810974-BH-BW-56H~1H- 1H- {HWR~-BH
30. ICCX-8300677-10H-BH-BH

31. H 208 (Control)
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Project: LC 230(90)IC/IC

Title: Management of stunt and other economically important

virus diseases of chickpea

Objectives:

b.

Develop field screening procedures for economically important
chickpea viruses.

Study epidemiology of disease(s) and ecology of insect
vectors.

S8creen chickpea germplasm and breeding materials in stunt
nursery. .

SUMMARY

Screening for stunt resistance: A total of 2613 breeding
lines (Table 44) were screened in stunt disease nurseries in
Government Livestock Farm (GLF) and in Haryana Agricultura)l
University (HAU) at Hisar. The susceptible check cv. WR 315
showed average stunt incidence of 49.70 percent (range 32.0 -
68.81) {n GLF location and 48.4%1 percent (range 29.92 -
64.11) in HAU location (Table 45 and 46).

Screening of entries from ICSDN 1989-90: Twenty entries from
international chickpea stunt disease nursery were screened in
stunt nursery. Of them, 8 entries, namely, ICC 858, -1005, -
3034, -4948, -101368, -10503, ICCX 790446-BH-BH-19H-3H-2H-BH-
SHWR-BH, ICCX 800550 19BH-18KH~-BWR-BH had less than 10.0
percent stunt incidence (Table 47).

Screening of entries from International Chickpea Root
Rots/Wilt Nursery (ICRRWN) 1989-90 in stunt nursery: Of 49
lines from ICRRWN, 6 lines, namely ICC 12208, ICCL 84303,
ICCV 89234, ICCV 89337, ICCv 89339 and ICCYV 8 showed less
than 10 percent stunt (Table 48).

Evaluation of promiging lines for resistance to stunt: A
total of 104 germplasm and breeding lines which were observed
as resistant to stunt in earlier years were screened in a
replicated trial at Hisar. Of 104 lines, 26 had less than 10

percent stunt (Table 49 and 50).
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Table 44. Chickpea breeding 1ines evaluated in stunt nursery at
ICRISAT subcenter, Hisar during 1989-90 (Row length S m at 0.78 m
row to row spncing. 1 row plotl)

Number of

Type of materia) breeding lines
Location: GLF Area, Wisar T
HIOB1 F§ progenies V 147

HIOG8 F8 progenies V 320

HIO077 F7 bulk progenies, STR, MSDP ' 89

HIO049 F5 progenies V 1362
Location: HAU area, Hisar

HIO13 ICSN-DL, ICCT-DL, ICCTK 11 69

HI085 PYT/AYT entries 1V (Desi) 381

HI168 PYT/AYT entries (Kabuli) 104

HI190 Trial entries IV, adaptation 69

to early and late planting

HI189 Advanced adaptation trial 1V 12
"""""""""""""""""""""""""" Total 2813
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Table 45. Chickpea stunt incidence in susceptible check cv. WR 31§
planted after every 2 rows in stunt nursery (field no. 12A, HAU
Iocation). Hisar during 1989-90.

Progressive o&unt incidence (%) in susceptible WR 315 (days
uﬂ;or sowing)

PN = el i e b o i ok el A
OO VONARWLN 200D~ EWN -

Average 1.33 9.61 11.08 19.62 31.14 35.12 44.21 48.41
stunt %
incidence

- G G SIS P TR WSS WD OIS AN IS P SR I S W S A G SIS @ G R e W G S I G G S I R A W G G W S T RS T G e S e S S G e W Y S G G G e R D

a Row length was 45m; there were 34 rows in the field 12A, out of
which observations were taken in 20 rows as shown in table.

b Nursery was sown on 24 Oct 1989,
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Table 48.

Chickpea stunt incidence in susceptible check cv. WR 316

planted after every 2 rows in stunt nursery (GLF location, B block),

Hisar dur

e W -

Numbere?d

- -

PO ot o ke o ol o s
COWOM-NANEWN-~OOO®~IOMELWN —-

»n
—

Average
stunt %
incidence

- am - - o

a Row

AL A W O D D it Sl A s T O S W GG s N U W WIS W GNS Y S T RS WS RV WA YU W A S

ing 1989-90.

Progressive stunt incidence (%) in susceptible NR 318 (dayl
after sowing)

N e e e S L TR G N N N e A S e N o SN G IS G WO A A O G R R S TR G A NS A R U I T N M A U T D G G e G T S

24 38 52 80 102 112 128 147

B N B D D A v S AW By GRS GG PV N B W WGP B Y TR W O i RS M G G S W G Gl W D Gh S B G N R S

1 13.32 20.90 27.85 39.30 40.80 40.91 85.01
.45 9.56 18,18 20,36 37.72 41.40 46.82 857.70
5.34 16.50 21,356 34.95 36.31 43.20 49.50

3

& Qe

. 14,34 15.85 19,13 27.82 30,92 37.81 42.22
.99 9.45 14.42 20.39 23.38 28.M 37.32 44.83
.0 11.90 22.85 29.05 42.38 42.92 49.0 57.61
A1 12,286  23.11 28,77 34.43 37.72 43.40 53.80
.48 14,02 17.25 26,17 3e.71 35.00 47.70 54.70
.97 10.68 15.04 19.90 28.18 30.83 37.42 44.2%
.10 13.086 18.75 24,43 32.38 35.89 54.82 68.81
.48 10.14 17,39  20.77 26.08 29.0% 386.60 48.83
15.84 17.33 19.80 26.73 29.72 37.12 43.1)
.52 12.70 16.93  23.81 31,74 33.93 40.70 80.30
.53 12,36 19.89 29.03 34.94 38.21 46.22 88.12
.0 18.99 20.89 29.85 42.28 44,30 51.22 88.70
.0 10.67 16.85 23.59 34,20 39.91 50.00 88.20
.0 3.06 9.21 16.23 21.49 25,00 32.8% 39.82
.92 4.85 9.67 16.13 24,88 30.00 38.92 39.61
.48 11.65% 15.0% 19.90 27.18 31.11 35.40 48.00
.0 4.24 5.45 11.52 17.57 21.81 32.11 40.00
.0 1.60 4.0 15.2 20.0 21.62 28.00 32.00

o OCO0O0O000D00CO00O0O-~00—-~0CO0000O0
Q

.47 10.61 16.24 22.42 30.83 33.80 41.0% 49.70
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length was 45m; there were 35 rows in the field, out of which

observations were taken in 21 rows as shown in table.

b Nursery was sown on 28 Oct 1889,
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Table 47. Reaction of entries from International Stunt Disease Nursery
(1989-90) at Hisar during 1989-90.

g'.  essccmccccscccecccccsccccccccsnee
No. Entry Rep. I Rep. Il Avarlgo
1. ICC 858 0.0 4.8 2.4
2. ICC 1006 13.3 0.0 6.7 ,
3, 1CC 2430 30.8 28.0 29.7
4. 1CC 2842 23.1 8.3 18.7
5. ICC 3034 13.3 0.0 6.7
6. ICC 4948 13.3 0.0 6.7
7. ICC 10138 15.4 0.0 1.7
8. ICC 10503 6.2 0.0 3.
9. ICC 10808 14.3 29.4 21.8
10. ICC 11502 12.6 25.0 18.7
11. ICC 115654 17.8 4.2 11.0
12. ICCL 83408 23.3 0.0 11.7
13. 1CCL 86401 23.3 8.0 15.7
14, 1CCL 80418 15.4 1.1 13.2
15. ICCL 88448 28.0 31.2 29.¢8
16. ICCv 88106 13.3 33.3 23.3

17. I1CCX~790496-BH~BH-
19H=3H~-2H-BH-OHWR~BH 10.7 0.0 5.4
18. ICCX-800550-19BH-11H-BWR-BH 19.2 19.0 19.1
19. ICCX-800550-19BH-18H-BWR-BH 0.0 3.7 1.8
20. ICCX-8206069-BH-34H-BH- .
JHWR-BH 10.0 12.5 11.2
21. ICC 11322= (Range) (33.3- (11.1-
52.9) 46.6)
(42.7) (30.9) 36.8

O A A G A B O e W D MW G S D G W S S O S i I G G WP R B A B A G R N A R e G R S A G e G Ge Y SR e e

Note: Repeat rows of alfalfa (u;gig;gg sakiva) were planted
after every 10.5 m in the field. It is known that alfalfa is a

host for the aphid vector, A. graccivora and the stunt pathogens.



Table 48. Reactions of entries from ICRRWN to stunt dissase at
Hisar during 1989-90.
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Percent stunt disease incidence

W e W GOT U G T S G G A G IR AR T DR S W U GRS TED W G0 S WU A T WS SR Gl W S Y

Entry Replication 1 Replication 11 Average
ICC 4918 53.3 32.1 42.7
ICC 4928 17.9 21.4 19.8
ICC 4934 37.5 25.0 31.2
ICC 4973 16.7 33.3 26.0
ICC 5003 38.0 33.3 34.7
ICC 9032 4.5 20.8 12.7
ICC 11223 14.3 208.9 20.06
ICC 11320 1.7 ) 17.9 12.8
ICC 11322 39.1 29.6 34 .4
ICC 11323 43.3 33.3 38.3
ICC 11324 37.9 82.4 45.2
ICC 11329 29.2 34.8 32.0
ICC 12205 0.0 14.3 1.1
ICC 12263 33.3 30.8 as.1
ICC 12265 27.6 11.8 19.7
ICC 12408 32.0 13.6 22.8
ICC 12884 14.8 20.7 20.7
ICCL 83149 38.5 10.3 24 .4
ICCL 84204 23.3 44 .4 33.9
ICCL 84303 0.0 9.5 4.8
ICCL 85225 27.8 12.0 19.9
ICCL 85311 29.2 3.3 16.2
ICCL 88001 32.1 32.0 32.1
ICCV 89208 3.7 40.0 21.8
ICCV 89212 37.0 50.0 43.5
ICCv 89213 15.0 34.0 24.8
ICCY 89219 13.8 8.0 10.8
ICCV 89220 k2.7 19.2 21.0
ICCV 89223 30.4 40.7 35.0
ICCV 89224 14.3 20.0 17.1
ICCV 89228 26.9 43.3 36.1
ICCv 89234 12.0 7.1 9.0
ICCV 89305 22.2 15.4 18.8
ICCv 89306 11.6 24.0 17.8
ICCv 88309 5.3 34.0 19.9
ICCvV 89310 31.0 19.2 25.1
ICCVY 89313 31.8 1.7 19.8
ICCv 89316 37.8 37.0 37.56
ICCY 89318 8.7 38.1 23.4
ICCV 89319 10.7 12.0 11.4
ICCV 89337 0.0 4,0 2.0
ICCV 89339 6.7 10.0 8.3
ICCV 89342 25.0 42.3 33.7
ICCV 2 29.6 6.9 18.3
ICCvY 3 12.0 18.5 16.3
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Percent stunt disease incidence

3.No. Entry Replication 1 Replication 11 Averag’
46. ICCY 4 30.0 20.8 25.4
47. ICCV & 0.0 50.0 26.0
48. ICCV ¢ 4.2 3.3 3.7
49. ICCY 11 9.5 20.0 14.8_
50. ICC 11322 (range) 20.8-68.8 14.2-71.4

S G G W G NS G BUP N E GI A S S D TRE W A S AN GR GEe SIY Gy WER SEh Sl Gl AN SNV SN GED SEY G G D R S G S G B G G G WS GD GRS S R GD W T T T N W A R W
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Table 49. Evaluation of chickpea
promising VYines for stunt dJdisease
in stunt nurgery at Hisar during
1989-90.

rercent”®
stunt
S.No. Particular 1nc {dence
I ICC 403 30.0
2. ICC 5186 30.1
3. ICC 591 4.0
- . ICC 613 20.8
5. icC 667 9.0
s. ICC o688 -.41.8
7. ICC 690 .7
8. ICC 693 3.8
9. ICC 98a 28.08
10. ICC 1003 36.3
11. ICC 10086 12.0
12. ICC 1012 8.7
13, ICC 1024 20. 3
14. ICC 1044 13.8
5. ICC 1202 26.0
16, JICC 1272 12.9
17. ICC 1407 23 .1
18. ICC 1583 14.1
19. ICC 1754 38 .2
20 . ICC 1891 45 .1
21. ICC 1911 8.0
22 . ICC 2204 11.2
23. ICcCC 2210 17.2
24 . ICC 2232 8.0
25 . ICC 2233 18.3
20 . ICC 2204 12.86
27 . ICC 2334 16. 4
28. ICC 23862 53.3
29. ICC 2385e 11.8
30. ICC 2367 54 .9
31. ICC 23885 2.1
32. ICC 2388 32.0
33. ICC 2427 186.8
34 . ICC 2430 20.1
35. ICC 2542 34 .8
36. ICC 2856480 5.0
37 . JCC 2604 25 .2
38. ICC 2607 23.8
39. YCC 2617 27 .4
40 . ICC 2713 16.8
41 . ICC 29286 t5.7
42 . ICC 3034 16.9
43 . ICC 3127 19.3
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Percent

Stunt
8.NO. Particular i1+ nc { dence
4.4 . ICC 3133 17.7
45 . ICC 3330 26 .0
40 . ICC 38687 28.2
AT ICC 3718 13.4
48 . ICC 3735 7.4
49 . ICC 3766 31.1
50. ICC 48069 15.4
s9. ICC 4928 20.606
52. JCC 4935 26 .8
53. ICC 49839 10.5
54 . ICC 4943 2.4
66. ICC 4948 42 . 4
56. ICC 4949 20.1
57. ICC 4964 5.6
68. ICC 4963 15.5
59. ICC 4973 21.9
0. ICC 4989 7.7
1. ICC 4992 17.2
s2. ICC 65008 9.4
63. ICC 6286 13.8
4. ICC 8371 9.1
65. ICC 6433 3.7
606 . ICC 0459 45 .6
67. ICC 8a482 16.7
a8. ICC 6634 6.7
89 . ICC 6905 19.9
T0. JCC 6934 16.3
71. ICC 7254 15.8
T2 . ICC B8149 17.6
73. ICC 8209 26 .8
T4 . ICC 8241 1.8
75. ICC 8252 19.2
76. ICC 8383 37.6
T7 . ICC 8786 19.6
78. ICC 8847 32.0
79. ICC 10104 36.7
80. ICC 10137 7.2
8%. IJCC 1040608 16.0
82. ICC 10490 30.4
33. ICC 10495 30.9
84 . ICC 108502 19.3
35. ICC 10608 7.8
38. JCC 105686 41 .4
37. ICC 10687 16.7
8. JCC 10892 10.6
9. ICC 10694 20.8
0. ICC 10590 17.0



Percent

sStTunt
S.NO. Particular +nc idence
91. ICC 1085987 2.8
92. ICC 10808 19.%
93. ICC 11324 41%.1%
94. ICC 12208 8.0
95 . ICC 639 12.7
96 . ICC a3s 6.0
97. ICC 1100 19.2
98. ICcCcC 2 6.2
99. ICCC S8 17.06
100. ICCC 10 3.4
101, ICCC 11 . 13.4
102. ICCC 12 30.9
103. G 543 27T .7
104. QG 009 9.2

T I GRS G e M. . — A QAR I SR A . G, TN UG RGN SRR . G S N SERD WENS RS G GNGP. SN, VN -GS oM WU WY

= Average of 3 replications.

Note: Incidence of stunt disease
in susceptible check cv. WR 318 was
recorded in alternate rows (range
16.9-68.5).
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Table 50. Twenty-six chickpea l1ines which
had below 10 percent stunt incidence under
the experiment “evaluation of promising
Tines for stunt resistance”™, Hisar, 1989/90.

e G AN SN G WS GG G S W SN S G OGNS NN AN WS GER S S NS G A S G G U NS A ARN WS OIS VNS NS G SEID AW AN W R W SN —

—— . QU . S ST GEE — S D SN SN GZNS AN S GUE A W GUL SR T G G WS GG ST GEGe G (NG G W SUN GEIEy ST G W G W S WG G ety S

1. ICC 591 4.76
2. ICC 667 9.85
3. ICC 690 6.067
4. ICC 693 3.79
5. ICC 1012 6.087
6. ICC 1911 8.00
7. ICC 2232 8.01
8. ICC 2385 2.08
9. ICC 2548 5.566
10. ICC 3735 7.41
1. ICC 4943 2.38
12. ICC 4954 5.56
13. ICC 4989 7.73
14. ICC 5008 9.45
156. ICC 6371 9.12
16. ICC 8433 3.70
17. ICC 6634 6.67
18. ICC 8241 1.79
19. ICC 10137 7.21
20. ICC 10508 7.78
21. ICC 10597 2.78
22. ICC 12208 5.85
23. ICC 838 6.00
24 . ICCC 2 6.25
25. ICCC 10 3.45
206. GG 669 9.20

W G A G G SN GME GRS e T VRS G G I GEE GL R G G e GH WS G MM G AR GRS SRS GIND SR U SR G S G USSR G G s GRS S

—— AN G Gl . G Sy G A SN GRS G SRR WD AN G IR G e SN GEm WD NN GEN WS G G A G S G— S Wy . G B - S G W
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Screening for multiple disease resistance

Entries fros International Chickpea Screening Nurseries (1989-90)
and International Chickpea Cooperative Trials (1889-80) were
screened for multiple disease resistance. All the entries were
ecreened in multiple disease eick plot. They were tested in
‘pot’ screening in screen house for their resistance to race 1 of
FOC, collar rot (Sclarotium rolfail), dry root rot (Rhisoctania
bataticola) and black root rot (Eusarium aclani). 8Soreening for
ascochyta blight and botrytis gray mold resistance was done in
plant growth room under control environment. Few chickpea lines

showed the resistance to more than one diesease (Tables 51 to 87).
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Table 61. Reaction of ICCT. DM. entries 89-90 to wilt, root
rots, collar rot, ascochyta blight and botrytis gray sold at
ICRISAT Center, Patancheru, during 1889-90.

W S D WS W S AR TR TS G D G A5 W WS S W S G G A G W G G WS N Y W G G S G S G T TR S WD W ST - G S G G N N S Sy A W D Yy W

Dissase

Percent mortality® rating on__
--------- - 1-9 scale
Norta11;;‘ Collar

S.No. Particulars in MDSP wilt rot AB BGM

1 ICC 5003 94.1 56.3 100.0 9.0 6.8
(80.0)

2 ICCV 89301 42 .4 42.8 100.0 9.0 . 7.0
(38.8)

3 ICCV 89302 58.8 30.0 100.0 9.0 6.6
(50.2)

4 ICCV 89303 49.7 37.8 100.0 9.0 8.0
(44.7)

6 ICCV 89304 57.1 20.0 100.0 9.0 7.0
(566.1)

6 ICCVY 893056 77.3 68.2 100.0 9.0 8.0
(64.9)

7 ICCV 89308 97.2 45.9 100.0 9.0 7.0
(83.2)

8 ICCV 89307 97.2 95.56 33.3 9.0 7.6
(83.1)

9 ICCV 89308 100.0 44 .0 87.5 9.0 7.3
(90.0)

10 ICCV 89309 34.8 556.0 100.0 8.0 8.0
(34.3)

1 ICCV 89310 88.1 36.7 100.0 8.0 8.3
(70.1)

12 ICCVY 898311 51.3 68.9 40.0 8.0 7.3
(49.8)

13 ICCV 89312 64.6 65.0 100.0 9.0 9.0
(61.3)

14 ICCV 89313 55.0 62.5 100.0 9.0 8.3
(49.1)

18 ICCV 89314 94.9 70.0 71.4 9.0 7.4
(80.6)



Disease

Percent nnrtnlity' rating on, .
—————————————— - 1-9 scale
Mortali; . Collar -
§.No. Particulars in MDSP wilt rot AB BGM
ICC 49518 100.0 100.0 - - -
(90.0)
Annigorib - 100.0 - -
Pb 7€ - - 9.0 -
H 2089 - .- 9.0
SE+ (14.48)
Ccvx (31.9)

a = wilt (w)

b = collar rot (CR)

Cc = Ascochyta blight (AB)

d = Botrytis gray mold (BGM)

% Average of 2 replications

sx Average of 3 replications

5% Multiple disease sick plot

The figures in the parentheses are after angular transformation
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Table 82. Reaction of 1CCT. DL. entries 89-90 to wilt, root
rote, collar rot, ascochyta blight and botrytis gray mold at
ICRISAT Center, Patancheru, during 1989-90.

- S A AN G AU G S U G Y G G G D U N D CUD U oy S . SO SRS S SN . S, B S WD B agy Sy S W S SN A W G

. Disease
Percent mortality rating on .
------------------------- 1-9 scale
Morta\i;x Collar ~-—ccmccacc-

S.No. Particulars in MDSP wilt rot AB BGM

1 ICC 10136 100.0 89.7 100.0 9.0 8.3
(80.0)

2 ICCV 89401 100.0 90.0 80.0 9.0 . 8.3
(90.0)

3 ICCVY 89402 91.7 62.8 100.0 9.0 7.6
(17.9)

4 ICCVY 89403 94.3 77.8 100.0 9.0 7.6
(80.1)

5 ICCV 89404 100.0 66.4 83.3 9.0 9.0
(90.0)

6 ICCV 89405 100.0 66.6 87.5 9.0 7.6
(90.0)

7 ICCV 89408 100.0 100.0 80.0 9.0 8.3
(90.0)

8 ICCV 89407 100.0 80.1 100.0 9.0 6.6
(90.0)

9 ICCV 89408 100.0 90.0 66.7 9.0 8.0
(90.0)

10 ICCV 89409 100.0 68.4 66.7 9.0 8.0
(90.0)

11 ICCV 89410 100.0 55.7 100.0 9.0 7.3
(90.0)

12 ICCv 89411 100.0 85.7 75.0 9.0 8.0
(90.0)

13 ICCV 839412 100.0 100.0 75.0 9.0 7.8
(90.0)

14 ICCV 89413 100.0 87.5 100.0 8.0 7.6
(90.0)

18 ICCV 89414 100.0 100.0 100.0 9.0 7.6
(90.0)
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Disease

Percent mortality* rating on .
————— -——— - - - - ‘-’ .Q.‘.

Mortnliix‘ Collar -
8§.No. Particulars in MD8P wilt rot AB DA

ICC 49512 100.0 100.0

(90.0)
Annigorib - 100.0 - -
Pb 7€ - - 9.0 -
H 2089 - . - - 9.0
SE+ (4.03)
cvx (6.4)

= wilt (W)
= collar rot (CR)
= Ascochyta btlight (AB)
= Botrytis gray mold (BGM)
Average of 2 replications
sz Average of 3 replications
3% Multiple disease sick plot
The figures in the parentheses are after angular transformation



Table 53. Reaction of ICCT. K. entries 89-9%0 to wilt, root
rots, collar rot, ascochyta blight and botrytis gray mold at
ICRISAT Center, Patancheru, during 19895-80.

A S G P SED SN WY S S G RS SN R e ewm e S S e A S aen e b S A s e Gt G e G S - G Sy i S . Ve G G G W GV Sy S G W W -

. Disecase
Percent mortality rating on .
------------------------- 1-9 scale
Nortali;x‘ Collar —————

S.No. Particulares in MDSP wWilt rot AB BGM

1 ICCv 6 100.0 69.5 100.0 9.0 6.3
(90.0)

2 ICCV 89501 100.0 100.0 100.0 9.0 7.6
(90.0)

3 ICCV 89502 100.0 100.0 100.0 9.0 6.0
(90.0)

4 ICCV 89503 100.0 100.0 100.0 9.0 6.6
(90.0)

3 ICCV 89504 100.0 100.0 100.0 9.0 6.8
(80.0)

6 ICCV 89505 100.0 100.0 100.0 9.0 7.0
(90.0)

7 ICCVY 89506 100.0 100.0 100.0 9.0 7.8
(90.0)

8 ICCV 89507 100.0 100.0 N.G 9.0 6.0
(90.0)

] ICCV 89508 100.0 100.0 N.G 9.0 6.6
(90.0)

10 ICCV 89509 100.0 100.0 100.0 9.0 5.6
(90.0)

11 ICCV 895610 100.0 100.0 66.7 9.0 7.0
(90.0)

12 ICCV 89511 100.0 100.0 100.0 9.0 7.0
(90.0)

13 ICCV 89512 100.0 94.5 100.0 9.0 8.0

14 ICCV 89513 100.0 100.0 100.0 9.0 6.6
(90.0)

156 ICCY 89514 100.0 100.0 100.0 9.0 6.3
(90.0)



Disease

Percent nortality rating on .
e — - 1-9 scale
Hortnli‘x' 0011ar -
8.No. Particulars in MDSP Wilt rot AB B8GM
16 ICC 4973 100.0 100.0 100.0 9.0 7.8
(90.0)
ICC 49518 100.0 100.0
(90.0)
Anniqorib 100.0 - -
pb 7€ . 9.0 -
H 2089 - 9.0
SE+ (0.0)
(37} 3 (0.0)

wilt (W) -

collar rot (CR)

Ascochyta blight (AB)

Botrytis gray mold (BGM)

Average of 2 replications

Average of 3 replications

Multiple disease sick plot

figures in the parentheses are after angular transformation
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Table 54.

rots,

collar rot,

Reaction of ICSN DL 89-90 entries to wilt,

ICRISAT Center, Patancheru, during 1989-90.

S AT GNP NS A GNP AP WD P GRS SIS IR TP IR W DU GEP GNP R WS AN W GUD W SN A GED N G G A SN G G ST S A S G N SN e G S T G W G SN RN e SN WU G AW N G -

8.No.

Particulars

Percent nortality'

U A G S GO FOU W S S SO M T S O D S S S T S G S~ -

Mortali
in HDSPix'

Wilt

root

ascochyta blight and botrytis gray mold at

S G G D G M SR GRS S SR S W G G S SN G Y S S G NS R U W S G N A . GO S G S S S S S N S G S G G G BED GI GO P G N . S W G Ay S

10

11

12

13

14

ICCV

ICCV

ICCV

ICCV

ICCV

ICCV

ICCv

ICCv

ICCY

ICCV

ICCvV

IcCv

ICCV

ICCV

89415

89416

89417

89418

89419

89420

88421

89422

89423

89424

88425

89426

89427

89428

100.0
(80.0)

100.0
(80.0)

100.0
(90.0)

100.0
(90.0)

100.0
(90.0)

100.0
(90.0)

100.0
(90.0)

100.0
(90.0)

100.0
(90.0)

100.0
(90.0)

100.0
(90.0)

100.0
(90.0)

92.5
(78.6)

92.5
(77.7)
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70.9

100.0

80.0

85.0

15.7

83.4

70.0

67.5

100.0

60.0

70.0

53.5

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

83.3

Disease
L

A8 BaM
9.0 7.6
9.0 7.3
9.0 7.6
9.0 7.0
9.0 7.6
9.0 8.0
9.0 7.6
9.0 7.6
9.0 7.0
9.0 8.3
9.0 8.6
9.0 9.0
9.0 7.3
9.0 8.0



— R o

Disease

Percent norulity‘ rating on, .
------- ————— - 1-9 scale
Mruuu. Collar - o e -
8.No. Particulars in MOSP wile rot AB BGM
15 ICCVY 89429 100.0 80.0 100.0 9.0 7.8
(90.0)
16 ICCV 89430 100.0 89.5 87.8 9.0 7.0
(90.0)
17 ICCVY 89431 83.7 70.0 100.0 9.0 7.6
(79.7) .
18 ICCVY 898432 100.0 96.0 100.0 9.0 8.0
(90.0)
19 ICCV 89433 100.0 94.5 100.0 9.0 7.8
(90.0)
20 ICCV 89434 100.0 556.0 100.0 9.0 5.6
(90.0)
21 ICCV 89438 100.0 100.0 100.0 9.0 8.3
(90.0)
22 ICCVY 89436 100.0 34.9 100.0 9.0 8.3
(90.0)
23 ICCV 89437 100.0 40.0 100.0 9.0 8.0
(90.0)
24 ICCY 89438 100.0 70.0 100.0 8.0 7.6
(90.0)
26 ICCV 89439 100.0 80.7 100.0 9.0 8.0
{90.0)
26 ICCV 89440 80.9 28.8 100.0 8.0 8.6
(65.7)
27 ICCV 89341 72.3 81.7 100.0 9.0 7.6
(568.4)
28 ICCV 89442 100.0 80.0 100.0 8.0 8.0
(90.0)
29 ICCV 89443 100.0 100.0 100.0 9.0 6.0
(90.0)
30 ICC 10136 100.0 80.4 100.0 8.0 7.0
(90.0)
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Disesase

Percent nortality' rating on, .
------------------------- 1-9 scale
Mortaligy Collar  —----oweeee-
8.No. Particulars in MDSP wilt rot AB BGM
ICC 49818 100.0 100.0 - - -
(90.0)
Annigorib - - 100.0 - -
Pb 7¢ - - - 9.0 .-
H 2089 - - - - 9.0
SE+ (3.642)
Cvx (6.9)

N D W A A AR S SIS WA S GED ENS WS W U NS e U W GTS S G W W W N SRS G S W T W G e S G NS A G B e G T B S S S e G AN SN M TED S A G SEE VI G G W

a Wilt (W)

b Collar rot (CR)

¢ Ascochyta blight (AB)

d Botrytis gray mold (BGM)

x Average of 2 replications

sx Average of 3 replications

2% Multiple disease sick plot

e s e i S G AN G WD W W B G ST R G W M S W SO QMR W S G D GBS VI i Am Tnh W S O W N0 AU WD AR G D G R WSS S e S AT N i G- S AR ST TP SIS VS SN TR M. SRS S

The figures in the parentheses are after angular transformation.
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Table 58. Reaction of ICSN OM 89-90 entries to wilt, dry root rot, collar rot, black
m rot, ascochyta blight and botrytis gray mold at ICRISAT Center, Patancheru,
ring 1989-90.

RS A Ay B O U U5 A W A S A T A W S D A D U T U S O A T O S W W

Percent nortn\ity' Dissase rating on 1-9 scale
Mortal Wit Collar i
8.No. Particulars in NosPix' rot orR'  amm® Al" IGN"
1 ICCY 89318 98.0 81.3 100.0 1.0 1.0 9.0 8.0
(84.4)
2 ICCv 89318 17.8 51.6 100.0 1.0 6.0 9.0 8.8
(24.8)
3 ICCY 09317 100.0 100.0 86.7 1.0 8&.0 9.0 8.0
(90.0) .
4 1CCY 88318 100.0 44.4 887 1.0 8.0 9.0 1.3
(90.0)
8 ICCv 89319 100.0 0.0 60.0 1.0 8.0 9.0 1.8
(80.0)
0 ICCY 89320 100.0 8.0 3.0 5.0 8.0 9.0 8.3
(90.0)
7 1CCY 89321 100.0 23.7  60.0 6.0 8.0 9.0 8.0
(90.0)
8 ICCY 89322 160.0 100.0 100.0 1.0 1.0 $.0 9.0
(80.0)
9 ICCv 88323 90.0 91,7 62.8 6.0 6.0 9.0 8.3
(76.7)
10 ICCV 89324 98.3 100.0 88.7 1.0 1.0 8.0 8.3
(84.7)
i1 ICCv 893258 52.0 83.4 40.0 6.0 1,0 9.0 9.0
(46.3)
12 ICCY 89326 71.3 41.2 §0.0 §.0 1.0 9.0 1.0
(60.1)
13 ICCV 89327 100.0 47.8 100.0 5.0 6.0 $.0 $.0
(90.0)
14 ICCY 89328 100.0 88.9 50.0 5.0 1.0 §.0 1.3
(90.0)
8 ICCY 89329 100.0 15.0 60.0 4.0 6,0 8.0 8.0
(90.0)
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Percent aorthy mum rating on 1-9 scale

L L DY Y 2 2 L 2 0 2 2 L T 2 2 X 2 T T 1 2 T YT T LT T -

Noruliu wilt Collar

8.N0. Particulars in MDSP rot  DRR" BRR'  Ag™* san™*

16 ICCV 09330  100.0 12,2 11.1 5.0 6.0 9.0 8.0
(90.0)

17 ICCV 89331  98.7 85.0 60.0 5.0 1.0 9.0 8.0
(85.4)

16 ICCV 89332  100.0 45.0 100.0 6.0 1.0 9.0 7.8
(90.0)

19 ICCV 89333  100.0 100.0  76.0 6.0 8.0 9.0 9.0
(90.0)

20 ICCV 89334  98.5 52.5 15.0 8.0 1.0 9.0° 9.0
(85.0)

21 ICCV 09338  98.4 93.8 100.0 1.0 8.0 §.0 8.3
(84.8)

22 ICCV 89338  98.4 55.0 100.0 6.0 5.0 9.0 7.8
(82.2)

23 ICCV 09337  100.0 100.0 100.0 7.0 1.0 9.0 9.0
' (80.0)

24 ICCV 89338  100.0 76.0 100.0 7.0 1.0 9.0 8.8
(80.0)

286 ICCV 69339  40.0 0.2 100.0 1.0 1.0 9.0 8.0
(38.1)

20 ICCY 89340  100.0 100.0 100.0 7.0 6.0 9.0 7.0
(90.0)

21 ICCV 89341  100.0 80.0 100.0 8.0 1.0 9.0 7.8
| (90.0)

20 ICCV 89342  100.0 52.8 100.0 7.0 6.0 9.0 7.3
(80.0)

20 ICCV 89343  98.5 83.4 100.0 6.0 5.0 9.0 8.8
(82.3)

30 ICC 5003  100.0 86.9 100.0 6.0 5.0 9.0 7.8
(90.0)
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P T Y e

Percent -ort.gmy' Dissass rating on t-9 scale
$.M0. Particulars ?:':3“ vt co!::: ot am’ a** sa**
16 4951 100.0 100.0 - - - - -
(90.0) u
Anntaori” - - 100.0 - - - -
8a 212° - - - %.0 - - .
1ec 122489 - - - - a0 - -
o 1* - - - - - 9.0 -
H 208 - - - - - - 9.0
....................... - - o o -
34 (8.11)
vy (10.8)
Suaceotible checks for

a Wilt (W)

b Collar rot (CR)

¢ Dry root rot (DRR)

d Black root rot (BRR)

e Ascochyta blight (AB)

f Botrytis gray mold (BGM)

s Average of 2 replications
s  Average of 3 replications
ssa Multiple disease sick plot

The figures in tho pnronthonoo are after angular transformation

------------------------------------------- Y Ty T Y T R Y T Y L Y T L Y]
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Table 88. Reaction of ICSN D8 09-90 entries to wilt, dry root rot, collar rot, black
root rot, sscochyta blight and botrytis gray mold at ICRISAT Center, Patanchery,

during 1909-90.

Percent mortality® Dtseass rating on 1-9 scale
Mortald ¥ilt Collar
§.N0. Particulars in .6%5. rot  ORR®  amR®  ap** aan**
{100V 9218 50.3 85.0 100.0 8.0 6.0 9.0 5.8
(45.3)
2 ICOV 09218 82.8 0.0 1.8 6.0 5.0 8.0 5.8
(81.5)
§  ICCV 89217 61.8 100.0  90.0 8.0 5.0 8.0 8.0
(89.8)
4 100V 89210 08.8 80.0 100.0 5.0 8.0 9.0 9.0
(83.9)
§ 100V 88219 02.8 0.0 $0.0 5.0 6.0 9.0 8.3
. (60.2)
§ 10OV 09220 6.8 0.0 100.0 8.0 5.0 9.0 8.8
(29.8)
T 100V 80221 62.0 5.0 100.0 8.0 8.0 9.0 9.0
(59.7)
¢ 100V 89222 98.3 100.0 100.0 1.0 8.0 9.0 8.0
(84.1)
9 100V 89223 761 65.0 100.0 1.0 1.0 9.0 1.3
(60.7)
0 100V 89224  10.0 20.0  88.9 7.0 6.0 9.0 8.0
(04.8) .
11 100V 09226 6.7 8.8 100.0 1.0 8.0 9.0 8.3
(62.4)
12 100V 89226  12.8 M. 625 7.0 1.0 9.0 1.0
(66.1)
1 100V 09227 9.8 56.0  90.0 8.0 6.0 9.0 8.3
(11.8)
4 100V 89220 68.8 91.6 17.8 1.0 1.0 8.0 1.3
(63.9)
16 00V 80220 91.1 100.0 83.3 2.0 1.0 9.0 7.3
I (17.5) :
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- OO N "'.“'Q”“l.‘.ll...‘“-twﬂvuub.‘ PONOE K MDA A S A

Purcont nortality Dilu.lo rtt1n¢ on 1-9 scale

uortnli;;. Uilt Collar

$.No. Particulars in HOSP rot o' ' san**

16 ICCv 89230 97.4 100.0 100.0 7.0 8.0 9.0 8.3
(83.3)

17 ICCY 89231 80.8 100.0 100.0 8.0 8.0 .0 8.8
(70.9)

18 ICCv 89232 68.3 100.0 87.8 1.0 1.0 .0 9.0
(84.8)

19  ICCV 89233 9.3 38.8 100.0 8.0 1.0 8.0 8.3
(81.1) .

20  ICCV 89234 20.4 30.0 NT 6.0 0.0 9.0 9.0
(268.2)

21 ICCY 89238 100.0 100.0 100.0 1.0 0.0 9.0 8.3

‘ (90.0)

22  ICCv 89238 08.0 71.4 100.0 8.0 6.0 9.0 8.3
(63.4)

23 ICCv 88237 50.0 32.7 100.0 6.0 6.0 9.0 8.3
(45.0)

24 ICCV 89238  85.4 94.4 100.0 1.0 6.0 9.0 1.0
(64.5)

25  I1CCV 89239 15.4 8.0 100.0 5.0 1.0 9.0 1.3
(22.0)

26  ICCV 89240 27.1 5.0 100.0 6.0 ¢.0 9.0 9.0
(31.4)

21  ICCY 89241 51.5 100.0 100.0 6.0 1.0 9.0 8.6
(80.0)

286 ICCY 89242 54.8 100.0 100.0 1.0 6.0 9.0 8.8
(54.1)

29  ICCYV 89243 74.9 100.0 100.0 1.0 6.0 9.0 8.0
-(67.5)

30 ICC 4918 62.9 100.0 100.0 1.0 8.0 9.0 9.0
(69.4)
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Percent mortality’ Dissase rating on 1-9 scale

8.No. Particulars 7:?0;;“ Mt w::: v " Y san**
e om0 w00 - - - -
(90.0)

Anniger(® - - 100.0 - - . -

8a 212° - - - 2.0 - - -

16¢ 122469 . - - - 00 . -

pp 7° - - - - - 0 °* -

H 208 - . - - - . 9.0
ey (o T
_ow (30.8)
Auacentibla chacks for

8 Wilt (W)

b Collar rot (CR)

¢ DOry root rot (DRR)

d Black root rot (BRR)

e Ascochyta blight (AB)

f Botrytis gray mold (BGM)

= Average of 2 replications
5 Average of 3 replications
sss Multiple disease eick plot

The figures in tha parentheses are after lnou1|r trnnoforuation
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Table §7.

A S G G S . A . T N U YD . A T S W S W . S W S Y-

Reaction of ICCT DS 88-90 entries to wilt, root
rots, collar rot, ascochyta blight and botrytis gray mold at
ICRISAT Center, Patancher, during 1909-90.

Disease
rut1nu on
1-9 scale

T S G

=y

A e o N R N L WV TS GE GNR T VS W G SN WS SN NS GED AL G S . G IR T GRS WP AR Wt GRS A AR G Gag WU SIS W SN Gy M S e GED GED GED . S W SR G GRS SO A

10

11

12

13

14

ICC

ICCY

iccv

ICCV

ICCv

ICCv

ICCV

ICCVY

ICCV

ICCV

ICCV

ICCV

ICCvV

ICCV

1ccv

4918

89201
89202
89203
89204
89205
89206
89207
89208
89209
89210
89211
89212
89213

89214

Mortaii;x

in MDSP Wil
88.2 100.0
(862.6)

100.0 45 .0
(90.0)

39.0 40.0
(37.8)

47.0 40.0
(42.9)

76.56 37.2
(62.8)

43.0 46 .1
(40.6)

65.4 60.0
(64.5)

70.0 100.0
(64.8)

55.4 65.7
(54.5)

75.0 44 .5
(67.5)

100.0 5.0
(90.0)

60.6 25‘0
(58.7)

860.7 45.0
(58.8)

55.7 87.6
(54.9)

62.2 75.0

111

100.0

60.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0
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Disease
Percent norta1ity rating oN s
- - 1-9 scale
Horta11;x‘ Collar = ----c-eeee-
8§.No. Particulars in MDSP wWilt rot AB BGM
I1CC 4951% 100.0 100.0
(90.0)
Annigeri® - - 100.0 - -
Pb 7€ - - - 9.0 -
H 2089 - - - - 9.0
SE+ (16.17)
Cvx (34.7)

wWilt (W)

Collar rot (CR)

Ascochyta blight (AB)
Botrytis gray mold (BGM)
Average of 2 replications
*x Average of 3 replications
sxx Multiple disease sick plot
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The figures in the parantheses are after angular transformation
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