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Multi-location evaluation of pigeonpea (Cajanus cajan) for
broad-based resistance to sterility-mosaic discase in India
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ABSTRACT

A mlii-location trial was conducted from 1983-84 10 1989-90 10 cvaluatc 141 germplasm accessions
and 725 breeding lines of pigconpea [Cajanus cajan (L.) Millsp.), for resistance to sterility mosaic at 13
locations. *ICP 7035°, a linc from Madhya Pradcsh, was resistant at 12 locations and suscepuble only at
Ranchi. Othet gennplasm lines (C(ICP 6997°, ICP 7197°, *1CP 7234°, *1CP 7867°, *1CP 8094°, 'ICP 8862°,
ICP10976°, 1ICP 109797, *ICP 10996°, *ICP 11049, *ICP 11204°,'ICP 11206') and breeding lines ('ICPL
335, 'ICPL 342, 'ICPL 366°, 'ICPL 8324", 'BSMR 235") were resistant at 10 locations. "DPPA 85-2°,
‘DPPA 85-13°, 'DPPA 85-14" and 'DPPA 85-15" were resistant ormoderately resistant at all the 6 locations
tested (Dholi, Kanpur, Patancheru, Kumarganj, Panthagar and Ranchi). *Bahar’, a long-duration varicty,
was resistant or moderatcly resistant at all the 11 test locations (Badnapur, Bangalore, Coimbatore, Dholi,
Kanpur, Kumarganj, Pantnagar, Patancheru, Rahuri, Vamban, Varanasi) it was evaluated. ‘DA 32°, 'PDA
2','Pusa 15, ‘Pusa 17" and ‘Pusa 18" of long duration tested in Pigconpea Co-ordinated Trial weice resistant
or modcerately resistant at all the 5 or more locations in which they were tested.

Surveys carricd out during 1975-80 show
an annual loss of Rs 1 000 million duc to the
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have been reports of increased incidence of
sterility mosaic recently, especially in Gujarat
and Maharashtra, causing a loss of Rs 7 050
million annually. A large number of
germplasm lines resistant to sterility mosaic
have been identficd and breeding lines with
sterility-mosaic resistance and high yiceld
potental have been developed (Reddy er al.
1990). A fcw germplasm lincs with broad-
bascd resistance to sterility mosaic were also
identified (Nene ¢ al. 1989). The purpose of
the present investigation was Lo cvaluate the
newly identificd germplasm and breeding
lines for broad-bascd and stable resistance 10
sterility mosaic. The results of sterility-mosaic
cvaluation carricd out at 13 locations in India
during 7 ycars arc prescnted in this paper.

MATERIALS AND METHODS

During 1983-84 to 1989-90, 141 gcrm-
plasm accessipns and 725 breeding lines were
cvaluated for resistance Lo sterility mosaic.
These accessions were identificd as resistant
to sterility mosaic at dilferent locations. The
breeding lines included in cvaluation were the
newly-bred, high-yiclding lincs entered into
the Pigconpca Co-ordinatcd Trials by the
breeders of the All-India Co-ordinated Pulscs
Improvement Project (AICPIP) and the Inter-
national Crops Rescarch Institute for the
Scmi-Arid Tropics (ICRISAT). The gern-
plasm accessions and breeding lines were
cvaluated in 3 trials. In the first trial 124 lincs
including mostly germplasm accessions and a
fcw breeding lines were cvaluated during
1983-84 to 1989-90. The majority of thesc
accessions were from the ICRISAT. In the
sccond trial 17 germplasm lines  were
cvaluated between 1988-89 and 1989-90.
All these accessions were from the Dircc-
torate of Pulscs Rescarch (DPR), Kanpur. In
the third trial 725 lincs comprising all the 5
malurity groups were cvaluated between
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1983-84 and 1989-90. Since oulcrossing
occurs in pigconpea, sclfcd secds were used
for cvaluation.

The locations for cvaluation were selccted
joindy by the pulse pathologists of AICPIP
and ICRISAT at the workshops held on the
rainy-scason (kharif) pulses, depending on the
importance of sterility mosaic in the arca,
availability of traincd pathologists and
facilitics for sterility-mosaic cvaluation. The
locations were Badnapur (Maharashtra), Ban-
galorc (Kamataka), Dholi (Bihar), Gulbarga
(Karnataka), Kanpur (Utiar Pradesh), Kumar-
ganj (Utlar Pradesh), Ludhiana (Punjab),
Pantnagar (Uttar Pradesh), Patancheru
(Andhra Pradcsh), Rahuri (Maharashtra),
Ranchi (Bihar), Vamban (Tamil Nadu) and
Varanasi (Uttar Pradesh). The germplasm ac-
cessions in the first and sccond trials werc
cvaluated at 13 and 6 locations respectively.
The lincs in the Pigconpea Co-ordinated Tri-
als in the third trial were cvaluated at 11
locations.

Filty sceds of cach test entry were sown in
a 5 m row at a spacing of 75 cm x 10 cm, in
randomized block design with 2 replications.
Evcry 2 test entrics werce altemated by 1 row
of a line susceptible to sterility mosaic, ‘BDN
1" (‘'ICP 7182"). At most of the locations the
trials were artificially inoculated cither by
lcaf-stapling or infcctor-hedge technique
(Reddy and Nene 1981). In leaf-stapling tech-
nique the scedlings of 10-15 days were
stapled with discased lcaves harbouring mites.
In theinfector-hedge technique, 4 rows of ‘NP
(WR) 15°, a sterility mosaic-susceptible
varicty modcratcly resistant to wilt, were
sown 4-6 months in advance of the normal
sowing time on the western border of the
nurscry. These rows were inoculated with
sterility mosaic by lcaf-stapling for multi-
plication of the pathogen and mite vector,

The incidence of sterility mosaic in the test
lincs was recorded at maturity. The lincs
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showing 0-10% sterility mosaic incidence
were categorized resistant; 11-20%, moder-
ately resistant; 21-30%, modcrately suscept-
ible; and 31-100%, susceptible. Since the
lincs showed variation in sterility-mosaic in-
cidence between the seasons at the same loca-
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tion, mean incidence of sterility mosaic in
diffcrent scasons was calculated.

RESULTS AND DISCUSSION

Evaluation for discasc resistance was very
effective at all the 13 locations, as indicated

Table 1 Incidence (%) of sterilily mosaic in pigconpea germplasm and breeding lines with broad-based resistance
during 1983-84 10 1989-90
Pigconpca Pedigrec or [ocation Avcr-
line origin 1 2 3 4 35 6 T 8 9 10 1 12 13  age
‘BSMR 235" ‘BDN 1" x O NI' 44 NT 5 10 3t 9 0 9 NO 0 2 11
‘ICP 7035 Scl*
'1CP 999’ ICRISAT 0 NT 18 NT NT NT NT 0 NI NT NT NT S
‘ICP 6997° 'DSLR 17’ O NT 10 0 13 7 88 3 0 s$5 25 0 17
'ICP7035° ‘DSLR SS° 3 2 6 2 O 13 13 1 0 46 0 7
ce 1197t ‘Bahar’ 3 54 NI' 25 19 9 1 0 O NT 0o 11
ICP 7234 ‘uQ 16’ 4 26 21 4 4 8 2.7 19 3 0 30 8 12
‘ICP7867° ‘ANM 252* 1 8§ 26 12 0 10 75 20 O O 34 0 14
*ICP 8094° ‘ANM 449° 8 35 59 s 8 22 28 14 S5 2 0 88 18 22
‘ICP 8109° ICRISAT 3 NT 13 NT NT NT NT 0 NT NT NT NT 4
‘ICP 8129° ICRISAT 0 NT 9 NT NT NT NT 0 NT NT NT 2
‘ICP 8862" ‘Hy 3C* 7 13 25 15 3 58 25 4 0 19 2 18 15
‘ICP 10976°  ‘ICSMR Scl70° 4 42 8 2 0 3 33 13 1 32 37 0 8 14
‘ICP 10979"  ‘ICSMR Scld4s7* 0 NT NT NT 0 10 NT S 1 3 NT 18 0 5
‘ICP 10996’ ‘ICSMRScl2812° 4 NT 43 4 4 20 NT 4 2 O NT NT § 10
‘ICP 11040°  ICRISAT 0O NT 8 NT NT NT NT 0 O NT NT NT NT
‘ICP 11049"  ‘ICSMR Scl 5124 1 ONF ONI' 5 0 3 NT 5 1
‘ICP11204" °ICSMRScl8102" O NT NT 19 NT 4 NT 3 0 12 NT o0 1
‘ICP11206' ‘ICSMRScl8104' 1 NT 2 NT I NT 5 0 3 NT 0 O 2
‘ICPL 342°  ICP 4601 Scl’ 7 17 16 3 7 11 40 30 1 0 36 0 13
‘ICPL335" ‘Cll'x 5 NT 58 2 2 5 31 30 1 0 8 43 6 16
‘ICP 6997°
‘ICPL 366"  ICRISAT 10 13 62 0 S 7 NT 30 7 2 24 10 14
ICPL8324°  CICP' x'74146' 1 NT 97 NT 6 0 0 0 NT 0 0 11
‘ICPL85012* *90C’ 7 5 43 14 32 11100 38 3 0 1 10 21
‘ICP7182° ‘BDN 1" 100 100 100 100 45 99 100 58 100 82 100 100 66 88

1, Badnapur; 2, Bangalore; 3, Dholi; 4, Gulbarga; 5, Kanpur (DPR); 6, Kumarganj; 7, Ludhiana; 8, Pantnagar; 9,
Patancheru (ICRISAT Ceatre); 10, Rahuri; 11, Ranchi; 12, Vamban; 13, Varanasi

NT, Not tested; 'susccpdblc control
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by high discase incidence (45-100%) in the
suscceptible control.

The 124 germplasm accessions and breed-
ing lincs evaluated in the first trial showed
diffcrent reactions at different locations. The
lines, in general, showed higher susceptibility
at Dholi than at the other locations. However,
at cach location a fcw to scveral lines were
resistant or modcrately resistant. Twenty-
three lincs were resistant or modcrately resis-
tant at more than 50% locations (Table 1).
‘ICP 7035’ showed 0-13% sterility mosaic
incidence at 12 locations, and higher suscep-
tibility (46% incidcnce) only at Ranchi. This
linc and a few others ('ICP 10979, ‘ICP
11049, ‘ICP 11204°, ‘ICP 11206") showing

lower incidence (20% or less) at most of the-

locations may be considcred to have broad-
bascd resistance. Among the breeding lines,
‘ICPL 335°, 'ICPL 342, ‘ICPL 366, ‘ICPL
8324’ and ‘ICPL 85012 were rcsistant to
sterility mosaic at scvcral locations. These
lincs are of short, mcdium and long duration
and arc high-yiclding.

Of the 17 medium- and long-duration lincs
cvaluated in the sccond trial, ‘DPPA 85-13°,
‘DPPA 85-14' and '‘DPPA 85-15" showed

PIGEONPEA RESISTANCE TO STERILITY MOSAIC

20% or less incidence at all the 6 locations
(Dholi, Kanpur, Patancheru, Kumarganj,
Pantnagar, Ranchi) evaluated.

Out of the 725 ncwly-bred high-yiclding
lincs cvaluated in the third trial, only 6 lincs
(‘Bahar’, ‘PDA 2°, 'DA 32', ‘Pusa 15°, ‘Pusa
17°, ‘Pusa 18") showed 20% or less incidence
in differcnt locations (Table 2). ‘Bahar’
rcleased for northern India (DPR, Kanpur
1988), was rcsistant at all the 11 Jocations
cvaluated. As the line showed broad-bascd
resistance o sterility mosaic in the present
multi-location trials, it may prove to be morc
stable. The other germplasm and breeding
lines that showed broad-bascd resistance in
the present study arc suggested as donors
for resistance-breeding programmces or as
varictics for arcas cndemic 1o sterility
mosaic.

Different responses shown by dilferent
germplasm lincs could be attributed to varia-
tion in the population of the mitc vector at
diffcrent locations, and to the biotype of the
mitesas well as the strains of the sterility-
mosaic pathogen. Reddy et al. (1991) reported
that sterility-mosaic pathogen has distinct
strains.

Table2  Incidence (%) of sterility mosaic in pigconpea lines tested in Pigeonpea Co-ordinated Trials with broad-
bascd resistance during 1983-84 10 1989-90

Pigeonpca Pedigree or Location Aver-
line origin 1 2 3 4 s 6 7 8 9 10 1 age
‘Bahar’ ‘Scl Mothan' 10 2 0o 21 2 5 6 4 2 0 10 6
‘DA 32° RAU, Dholi NT NT 19 0 3 0 NT 0 8 0 NT 4
‘PDA2* DPR NT 3 NT 17 9 NT NT s @ NT NT 7
‘Pusa 15 ‘DT' x‘Bahar’ NT NT 0 NT 4 9 NT [ 0 NT NT 3
‘Pusa 17" IARI, Pusa NT NT 0 NI 4 0 NT 0 3 NT NT 1
‘Pusa 18' IARI, Pusa NT NT 0 NT 0 0 NT 0 0 NT NT 0
‘ICP7182' *BDN 1* 100 100 53 100 100 100 99 S8 82 100 66 87

1, Badnapur; 2, Bangalore; 3, Dholi; 4, Gulbarga; 5, Kanpur (DPR); 6, Kumarganj; 7, Ludhiana; 8, Pantnagar; 9,
Patancheru (ICRISAT Centre); 10, Rahuri; 11, Ranchi; 12, Vamban; 13, Varanasi

NT, Not 1ested; 'mnecpl.ible control
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