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Highlights

Chickpea

Yialds of over 3 t ha' were obtained in nonimgated areas at ICRISAT Canter.

Ascochyta blight disease ratings of test genotypes at Hisar in the field disease nursery and in
controlled environment disease screening at 1C were found to agree closely (correlation coefficient of
0.9).

In a collaborative study with the International Atomic Energy Agency (IAEA), Austria, and tha National
Agricuiture Research Center (NARC), Japan, "A-vaiue” and natural "N abundance methods were
compared in quantification of nitrogen fixed by chickpea grown at Gwalior. By A-value assessment,
25-38% of the plants’ nitrogen was derived from the atmosphere, which compared with 17-28% by
natural abundance assessment.

Presence of more than one luteovirus which can cause "stunt-like” symptoms in chickpea has been
confirmed.

Tissues from chickpea plants infected with chickpea stunt virus were cultured, and calius assayed for
presence of virus. As virus was present in the callus, this holds promise as a source of virus
independent of cropping seasons.

A few F, and F, progenies from the interspecific hybridization program ware resistan to cold at Tel
Hadya (the principal ICARDA flocation}, Breda (a dry location in Syria), and Terbol (a high aftitude
focation in Lebanon). interestingly some of them are already flowering, whereas none of the cultivars
are flowering. It confirms our observation of last year that Cicer echinospermum and Cicer reticulatum
can offer genes for both cold tolerance and early flowering.

Pigeonpea

In a short-guration indeterminate tria! conducted at Modipuram, Ingia, two newly developed lines ICPL
91039 and ICPL 91050 recorded 15 to 20% more yield than the control variety Manak.

In a short-duration determinate trial conducted at Modipuram, ICPL 91013 outyielded the control ICPL
151 by a significant margin.

In an extra-short-duration varietal trial conducted at Modipuram, ICPL 81011 and ICPL 82032 among
detarminate and ICPL 92047 among indeterminate lines outyleided the controls.

in the Medium-duration Coordinated Hybrid Pigeonpea Trial sown at ICRISAT, hybrid AKPH 2080
produced significantly higher yield (2.34 t ha”) than the control BDN 2 (1,14 t ha™),

A medium-duration wilt- and sterility mosaic-resistant line, ICPL 92060 producad signiticantly higher
grain yield (2.07 t ha") than the control variety C 11 (1.61 t ha’). This line wilt be included for testing
in the Medium-Guration Pigeonpea Intamational Trial (MPIT) during the 1993/94 crop season.

Four long-duration wilt- and sterility mosaic-resistant lines produced significantly higher grain yleld
{1.66 - 2.19 1 ha™") than the best control NP(WR)15 (1.12 t ha™) at IC. These lines will be included
in the Long-duration Pigeonpea International Trial (LPIT) for testing in the 1893/94 crop season.



» Observations on powdery midew saverity in the germplasm and breeding materials at IC, in Kenya,
and in Malawi indicate that the African germplasm 1§ resistant to powdery mildew.

+ Observations on pigeonpaa wilt incidence and seasonal rainfail data at IC during the 1989-92 rainy
seasons indicated that the onset of wilt incidence concides with decline of rainfall and increased
moisture stress.

= The new insecticide resistance moniloring protocols developed at IC during the 1992/93 season
proved to be highly successtul for rapid monitoring of resistance problems in farmers’ fields.

= Serious lavels of pyrethroid, cyclodiene, and organophosphate resistance have been documented in
Helicoverpa armigera populations in Andhra Pradesh.

= Bicassays on Hslicoverpa peftigera from IC has shown that this species is fully susceptible to
insecticiges.

» Among the six short-dluration pigeonpea genotypes avaluated for Helicoverpa ovipositional preference,
ICPL 87 was preferred under both choice and nonchoice tests. Interestingly, owipositional preference
seemed 10 be related to flower color,

» Locally fabricated, manually operated rainout shelters were used to confirm earlier findings on the
sensitivity of the tiowering stage of extra-shor-guration pigeonpea to grain yield reduction by drought
siress. Thesa shelters were aiso used to establish that this growth stage was also most sensitive to
shading.

» lrrigation responses in the order of 20-30% were measured for grain yield of a range of medium-
duration pigecnpea genotypes grown on a Vertisol in 1992/93. Further genotypic differences in
re3ponse were noted.

= A oot mode! was modified from one reported in the literature. The mode! simulales processes that
determine root distribution in the soil, such as (1) increasing depth of the rodting front; (i) the
length/weight ratio of new roots; (iii) proliferation within soil layers; and (iv) 8enescence. The
aigorithms in the model performance provide sensitivity to soil, crop and environmental factors. The
model is sufficiently flexible to aliow simulation of root growth lor a variety of soils, climates and
species.

Groundnut

® In the Fourth international Foliar Disease Resistance Groundnut Varietal Trial ((FORGVT) conducted
at the Central Agricultural Research Institute (CARI), Yezin, Myanmar, 10 varisties significantly
outyielded the focal control Simpadetha 2.

® in the elite trial the range of seed infection by Aspergilius flavus in 18 test varieties was from 0.3 to
3.7 + 0.40%. Ten test varieties had up to 1.1% of their seeds infected by A. flavus compared 10 1.3%
in the resistant control J 11 and 11% in the susceptible control JL 24.

= (Gsnomic DNA was isolated from putative transformants which were eartier found to be positive for the
histochemical expression of the GUS gene. Blotted DNA was probed with the GUS fragment labslled
with digoxigenin. All the putative transformants which were earlier found fo be GUS positive
histochemically showed hybridization with the probe.

= Of 19 insect pests-resistant groundnut varieties tested during the 1993 rainy season at the Agricultural
Research Station, Darsi, Andhra Pradesh, ICGVs 86398, 86393, and 87445 recorded 44-01% greater
pod yield than the local contral TPT 2 (ICG 1706).

* Three follar diseases-resistant selections ICGVs 87165, 86635, and 86977 showed promise for
drought tolarance in indonesia.

s The role of birds viz.,, egrets, drongoes, and Some other unidentified passerines in suppression of
Helicoverpa and Spodoplera in groundnut fields.

= Polythene muich in groundnut fields suppressed thrips activity for up to 50 days after crop emergence.



In a collaborative study with the Sukarami Research Institute for Food Crops (SARIF), Sitiung,
Indonesia, on genotype x soil acidity x drought interactions in groundnut, the drought resistant
genotypes ICGV 86635 and ICGV 86644 produced more aerial biomass than other genotypes under
moderate soil acidity.

Monoclonal antibodies for peanut mottle potyvirus, peanut green mosaic potyvirus, and peanut bud
necrosis tospovirus have been produced and are highly specific.

In collaboration with the scientists in the Virology Department of the Scottish Crop Resasarch (nstitute
(SCRI), UK, over 90% of the RNA 2 of Indian peanut clump furovirus (Hydarabad isolate) has been
sequenced. Using this information clones which can detect ali the currently known isolates from India
have been identified.

In joint surveys with the Indian Council of Agricultural Research (ICAR) scientists, peanut strips virus
was detected in experimental stations in Assam.

Technology Exchange

Adoption of ICRISAT's chickpea varieties by a tarmer in a field adjacent to ICRISAT Center rasulted
inayedof 1.5tha’,

People’s Republic of China has released two chickpea cultivars, namely “FLIP 81-40W" and "FLIP 81-
71C", from the materials supplied by ICRISAT/ICARDA Chickpea Project. With these two releases,
the number of cultivars released by the natlonal programs have reached 50 in 17 countries.

ICPL 151 and ICPL 83009 are being promoted by Siamati Ltd. of Thailand, a private emarprise for
commercial cultivation. in 1883 about 200 ha are expected to be cultivated under these cultivars in
Chiang Mai Province.

Two derivatives of ICPL 295 have been identified for seed muitiplication and distribution to farmers
in the Philippines. The derivatives have been named “Brooks and Safudar”.

Farmers in two study villages were favorably impressed by several of our Helicoverpa-resistant
pigeonpea genotypes, but farmers in one village thought that the crop duration of the ‘best’ genotype
was too iong.

On-farm trials organized in coastal Andhra Pradesh to demanstrate the correct use of insecticides on
groundnut created high awareness amongst farmers about the necessity of restricting insecticide
applications to conserve natural enemies.

The medium-Guration virginia bunch variety, ICGV 86325, has done well in 4 years of festing since
1988 in the rainy season trials of the All India Coordinated Research Project on Oilseeds (AICORPO)
in Zone V. The Project Coordinator has recommended its prerelease identlfication for consideration
of the AICORPO Special Committae on Prerelease identification of Groundnut Varieties.

The performance of ICRISAT groundnut varieties in the front line demonstrations organizad by the
Zonal Coordination Unit for Transter of Technology Projects (Zone V) for Andhra Pradesh, and
Maharashtra (rainy and postrainy seasons) has been very encouraging. The general reaction of
farmers in Maharashtra towards ICRISAT varieties has been very favorable. in Andhra Pradesh, the
performance of ICGS 44 in Coastal sandy soils of Guntur and East Godavari Districts was excellent
and farmers are enthusiastically adopting ICGS 44 in this area.

The Hung Loc Agricultural Research Center of the Institute of Agricultural Sciences, Ho Chi Minh City,
identified ICGS(E) 56 as one of the most suitable groundnut varieties for intercropping with cassava
and maize in the southeast coastal and southeastern regions of Vietnam after evaluation in 33 field
experiments and 6 trials involving 344 farming families. A bilingual (Vietnamese/English) pamphiet
states:

Two high-ylelding groundnut varieties: Hung Loc 25 (HL 25), Hung Loc 28 (HL 28) and intensive
cultivation technologies. The HL 25 (Pedigree: ICGS(E) 56) and the HL 28 (Pedigree; LOMPONG)
are two high-yieiding groundnut varieties, infroduced from IFPRI under the Asian Farming Systems



Network Program in 1988. They were selected and recommendad by Hung Loc Agricuttural Research
Center for cultivation.

The Center recommends two intercropping technologies.
Groundnut with cassava (1 cassava row and 2 groundnut rows).
Groundnut with maize (2 maize rows and 4 10 6 groundnut rows)

Thesa cultivation technologies wers fourkd to be economical and to improve soil fertility.
Zambian authorities have recently approved prerelease muttiplication of ICGMS 5. The pedigree of
ICGMS 5 is (Robut 33-1 x NC Ac 2698) F2-82-P1-B1-B1-B1-B1-B1-B1-B1. This breeding ling,
developed at IC, was introduced into the SADC/ICRISAT Groundnut Project in 1982. It was included
in the cooperative regional yieid trials of the SADC region in the 1983/84 season as ICGMS 5. This
is the second ICRISAT variety in line for release for cultivation in Zambia. The first ICRISAT variety,
ICGMS 42, was reloased there as MGS 4 in 1990.
ICGV 86564 [ICG(CG)S 49], a dual purpose groundnut breeding line, which was identified as an elite
garmplasm by the Plant Material idantification Committee of ICRISAT in 1992 is becoming increasingly
popular with groundnut farmers in Maharashira. This elite germplasm has an average oit content of
52% and a 100-seed mass of 30 9. In yield trials at ICRISAT Center during 1987/88 - 1989/90, ICGV
86564 produced, on average, 3 t pod ha', 7% more than Chandra, a recommanded confectionery
varigty in india. It has performed equally well in Burundi, Nepa!, Pakistan, and Zambia whers it
showed 16-76% pod yteld supertority over local cultivars. Because of its large sead mass, farmers in
Maharashtra have renamaed it as AP KAJU 49. We receive many seed requests with this new name.
The Globel Grain Legumes Drought Research Network (GGLDRN) was formally laynched with the first
issue of the Network newsletter "News and Views of GGLDRN".
The First Cereals and Legumes Asia Network (CLAN) Review and Work Plan Mestings were haid in
Indonesia {18-18 Jan) and Thailand (21-22 Jan). The participants reviewed the past research on
groundnut, sorghum, and pigeonpea, and prepared work plans containing detalls of collaborative
research for thair respective countries.
A study tour of on-tarm research trials in Nepal {8-12 Fab) and Vietnam (15-17 Feb) was organized
by ICRISAT in collaboration with FAQ-RAS/89/40 project. Represantatives from 12 project countries
and other organizations visited the on-farm research triais, and discussed with the sgientists, extension
staft, and farmers regarding planning and conduct of trials.
A Regional Workshop on On-farm Adaptive Research, co-sponsored by FAO-RAS/89/40 project,
CGPRT Centre, and ICRISAT was organized during 18-20 Feb 1993 in Ho Chi Minh City, Vietnam.
Thirty-two participants from Bangladesh, China, indonesia, South Korea, Laos, Myanmar, Nepal,
Pakistan, Philippines, Sri Lanka, Thailand, and Vietnam; FAO, CGPRT Centre, Asian Deveiopment
Bank, and ICRISAT participated. The workshop participants appreciated the achievements of the
Asian Grain Legumes On-farm Research (AGLOR) project in Indonesia, Nepal, Sri Lanka, and
Vietnam and expressed desire to undertake similar activities in their countries.
The second maeeting of the Working Group on Botrytis Gray Mold (BGM) of chickpea was hetd during
14-17 Mar at Rampur, Nepal. Fitteen scientists from Bangladesh (2), India (3}, Nepal (5), Pakistan
(2), and ICRISAT (3) reviewed the research on BGM since the first meeting held in Dhaka in Mar
1991, and prepared pians for future research to manage BGM on chickpea.



Research Activities

Chickpea Breeding

LC-002(80)ICAC: Breeding desi chickpea for adaptation to different agroclimatic regions in the worid
— Extre-short- and short-durstion chickpea

LC-003{90)iC/1IC: Breeding desi chickpea for adaptation to ditfersnt agrociimatic regions in the world
— Medium-duration des| chickpes

LC-004(90)ICAC: Breading desi chickpea for adaptation to different agrociimatic regions in the worid
— Long-duration desi chickpea

Scientists: 08, JK, 8CS, HAVR

The prolonged cool period of January and February at ICRISAT Center (IC) was favorable for growth, pod
formation, and seed-set of chickpea. The information received from Gwalior, Hisar, and Pantnagar on
cooperalive lrials was positive and we expect useful results from the current season. However, some
patches of salinity were noted in the fiekfs at Hisar, while the kabuli iriais had poor germination at Gwalior.
As reported In the Quartarly Technical Report of Oct-Dec 1892, pod borar damage was severe in the non-
sprayed fields at IC, especially in BUS 8B. Test genotypes differed greatly in their ability to recover from
the pest damage; the rasistant ones showed good regrowth but and the susceptible control had poor reco-
very. Pod and seed damage counts were taken and are being analyzed.

At IC data were obtained on wilt and root rot resistance of trial entries, and screening of early segrega-
ting cross populations was completed. This will rasult in establishment of resistant bulks or resistant single
plant progenies. Data from some trialg in nonirrigated fields have been analyzed with the results shown
in Table 1. Growing conditions were very favorable as evidenced by a maximum yield of 3.33 tha' based
on average piot yields. It is interesting to compare these yigids on our experiments with the mean yleid
of 1.36 t ha ' of a chickpea varieties grown by a local farmer on a field adjacent to ICRISAT research farm
(Table 2, Fig. 1).

LC-006(90)IC/C: Breeding kabull chickpea for adaptation to different agroclimatic reglons In the
world — Extra-short- and short-durstion kabuli chickpea

LC-007(90)ICAC: Breeding kabull chickpea for adaptation to different agroclimatic reglons In the
world — Medium-duration kabuli chickpea

LC-008{90)ICAC: Breeding kabull chickpea for adaptation to different agroclimatic roglonl in the
world — Long-duration kabuli chickpee

Sclentista: JK, SCS, HAVR, 08

The activities under the kabuli chickpea projects were similar to those described for Project LC-002-004.
At Gwalior seedling emergence was very poor, and no meaningful data were obtained. At IC seedling
emergence in both irrigated and non-irrigated fields was satisfactory, except in Field BIL 20 where the plant
stand was variable. in the nonsprayed fieids, a number of kabuli trial entries, specially ICCV 6 mutants,
were severely damaged by Helicoverpa armigera and pod borer failed 10 recover, but other entries
recovered and yielded well.



Tabie 1. Performance of chickpea entries in the ICSN-DS (PA 26892R) at ICRISAT Center, 1992/93.

Days to Seed yield
50% Days 1o 100-se0d e e e

Entry flowering maturity mass (g) kgha Rank
1CC 4818(c) 55 10 19.3 3052 7
ICCV 90003 56 107 19.6 3076 5
ICCV 80008 56 1 20.2 3081 4
ICCV 80008 59 112 17.8 3146 2
ICCV 80011 59 116 1.7 2308 37
ICCV 90025 58 110 17.3 2926 14
1CCV 90027 58 114 278 2841 20
1CCV 90034 56 108 18.9 2650 Kk
ICCV 80035 54 106 28.8 2810 23
1ICCV 90037 58 108 26.2 2957 12
ICCV 82001 58 13 202 3026 8
ICCV 82002 59 10 262 3326 1
1CCV 92003 62 115 176 2838 21
ICCV 82004 58 107 254 2491 35
ICCV 82005 59 " 250 2681 31
ICCV 92008 58 107 235 2845 19
ICCV 82007 60 m 256 2368 38
ICCV 92008 59 111 22.4 2914 15
ICCV 92008 60 113 17.4 3026 8
ICCV 92010 58 108 245 2850 18
ICCV 92011 63 114 239 3018 ]
ICCV 92012 57 108 194 ant 27
ICCV 92013 56 108 26.6 2793 24
ICCV 92014 80 110 251 2905 16
ICCV 92015 57 109 17.4 2779 25
ICCV 82016 57 107 16.2 3053 6
ICCV 92017 58 107 209 2655 32
ICCV 92018 55 106 21.0 2514 34
ICCV 92019 680 112 198 2819 22
ICCV 92020 60 15 18.6 2736 26
ICCV 92021 59 12 18.4 2681 31
ICCV 82022 59 1 235 2691 28
ICCV 82023 61 114 19.3 2860 17
ICCV 92024 58 114 18.4 2686 29
ICCV 92025 55 107 321 2633 13
ICCV 82026 56 112 219 2405 36
ICCV 82027 58 13 20.6 2686 30
ICCV §2028 58 112 20.7 3138 3
ICCV 92029 58 111 18.9 2062 1
ICCC 37 58 11 24.8 3000 10

SE $12 1.6 1.02 +160.6

Mean 578 103 21.94 2833.1

CV (%) 30 20 6.55 8.0




Table 2. Yields of on-farm chickpea grown without irrigation adjacent 1o ICRISAT Campus,
Patancheru, postrainy season 1992/93.

Yield'
Vanety (tha')
ICCC 37 1.24
ICCCV 2 1.18
ICCV 10 1.50
ICCV 88202 1.49
Anmigeri 1.41
Mean 1.36
SE +0.128
CV{%) 18.8

1. Plot size = 25 m'.

Figure 1. View of local farmers chickpea crop taken from within ICRISAT Centar Farm, poslrainy season
1992/93.



The cultivas ICCV 2, released under the name Swetha, impressed farmers by its short duration and
comparatively large seed size, but for a kabuli type, the seed size can be further improved. A number ot
shon duration, wik and root rot resistant, large-seeded (>40 g 100 seeds '), high yielding varieties are ready
for turther testing in internationa nurseries. Some of these have already performed weit in Maharashtra
State. India. Several single plant selections in F, populations, from crosses involving a tall, Russian
introduction; they combined good growth habit with large seed size.

LC-010{90NC/IC: Breeding desi and kabull chickpeas for specific situations In the world —
Adaptation to sarly sowing (including sowing during the rains)

LC-011(00)ICAC: Breeding desi and kabull chickpeas for specific situations in the world —
Adaptation to late sowing

LC-012(00)IC/IC: Breeding des! and kabuli chickpeas for specific situations in the world —
Adaptation to high fertllity and itrigation

LC-013{90)ICC: Breeding desl and kabuli chickpeas for specific situations in the world —
Adaptation 10 rice-based cropping systems

Sclentists: 8C8, 08, JK, HAVR.

The July-sown experiments, that had sutfered from rain, drought, and severe H. armigera attack produced
vary low yiekds. Some of the entries were later sown at the normal time and have shown better growth and
less H. armigera damage, and higher yieids are expected.

The experiments conducted under project LC-012 (Adaptation to high fertility and imrigation) were sown
only at Gwalior and Hisar.

LC-015(90)ICNC: Germplasm enhancement for biotic stresses — Resistance to gscochyta blight

LC-018(90)IC/IC: Germplasm enhancement for blotic stresses — Resiatance to Helicoverpa pod
borer

Scientiste: JK, 08, MPH, TGS,

The ascochyta blight resistance screening continued in the "chickpea growthroom”. To iliustrate the
relavance of screening under growthroom conditions, we present disease scores from the growth room and
from field screening along with their correlations (Table 3). The coefficient of correlation was 0.9, showing
that the facifity enables satisfactory testing for ascochyta blight resistance.

The F, populations of double crosses, and F, and F, progenies, derived from promising single plants,
selected lor Helicoverpa resistance, were further screened under nonsprayed conditions by counting and
recording the numbers of damaged and undamaged pods. The early-season damage was severe, and
clear differences between piants were noted, but late-season damage was less severe and differences
between plants were much less than expected.
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Tabie 3. Mean ascochyu blight disease scores for 21 chickpea varieties tested in fleld conditions
at Hisar, and in growthroom conditions at ICRISAT Center after inoculation with the Hisar isciate
of Ascochyta rabiel.

Disease Scores'? Disease Scores'*

Growth- Growth-
Vanety/cross Hisar room Vanety/cross Hisar room
ICC 607 9.0 9.0 ICC 1085 9.0 8.0
ICC 1400 5.0 6.0 ICC 1472 9.0 9.0
ICC 12967 9.0 9.0 ICC 13416 9.0 9.0
ICC 13816 5.5 55 ICC 14811 6.0 7.0
ICCL 86446 5.5 6.0 ICCL B6447 5.0 5.0
ICCV 89445 5.0 7.0 ICCX 790151 4.5 5.0
ICCX 800839 1.0 70 ICCX B00859 4.0 6.0
ICCX 810457 6.0 7.0 ICCX 810737 7.0 9.0
ICCX 810737 55 70 {CCX 810800 4.5 8.0
ICCX 810974 4.0 6.0 ICCX B30677 5.5 5.0
7 8.0 9.0

1. Disease score : | = no symploms, 9 = kilied be disease.
2 R 08067 R’= 0.822: variation explained by lingar regression = 82%

~C-01T{90)IC/IC: Upstream and backstop research
Scientists: HAVR, 08, SCS/JK

ideotype breeding continued by backcrossing selected F, plants to the recurrent parents. Seed from F,
plants and backcrosses were obtained for studies on resistance to dry root rof, and on seed size and
protein content.

A root study conducted by the Crop Physiology, Genetic Resources, and Chickpea Breeding Units using
the parents ICC 4958 and Annigen: and their F,, F, and backcrosses, yielded the following preliminary
resuits:

Contributing Percentage of
effects contribution
Additive [d] 74
Dominance [h] [
Additive x additive [i) 13
additive x dominance {jl 6
Dominanca x dominance {1] 1

The observations on F, plants of the interspecific cross Cicer arietinum and C. echinospermum continued.
Isozyme analyses were completed. Harvesting had started, but many plants were still green at the end of
March,

1



Pigeonpea Breeding

LP-301(90)ICAC: Development of short-duration pigeonpea cultivars for high yieid, dwarfness,
sisbility, wide adaptation and acceptability

Scientists: NBS, RPA

Yield data of trials harvested during the last part of the rainy season at IC and at Modipuram were
analyzed. Final selection of lines derved from differant crosses/generations were made. The results of
some trials are summarized below.

(i} Pertormance of extra-short-duration determinste and indeterminate lines at Modipuram

Twenty-eight newly developed extra-short-duration lines were evaluated at Modipuram during the 1992
rainy season. Determinate extra-short-guration lines flowered in about 72 days and matured in about 117
days at this location. Promiging determinate lines which yieided more than the controt (ICPL 4) were ICPLs
91011, 92032, 90002, 92029, 91002, and 92030 (Table 4).

Indeterminate axtra-short-duration lines fiowered 1n about 79 days and matured In about 127 days. The
promising indeterminate lines were ICPLs 92047, 91024, 92044, and 91031 (Table 5), The performance
of these lines at iC was described in iast quarier's repont.

Tabie 4. Performance of some newly-developed extra-short-duration pigeonpea lines grown at
Modipuram, India, rainy ssason 1992,

Days to Plant 100-seed Grain
50% Days to height mass yield
{CPL No. flowering maturity (cm) Q) {tha')
91011 73 118 120 8.2 1.55
92032 69 12 110 9.1 1.37
80002 72 114 109 8.2 127
82029 69 1§ 17 9.3 1.26
81002 69 114 103 9.9 1.23
92030 66 109 106 8.7 1.21
Control
ICPL 4 81 122 111 54 0.72
SE t+1.74 +233 +6.62 +0.30 +0.16
Mean 720 116.6 109.9 9.1 11
(n=14)
CV (%) 4.1 3.5 10.4 58 25.5
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Tabie 5. Performance of some newly-developed extra-short-duration indeterminate (NDT) pigeonpea
lines grown at Modipursm, india, rainy season 1992,

Days to Piant 100-ge6d Grain
T - heght mass yield
ICPL No. fiowering maturity cm) o) (tha')
92047 B3 134 172 78 1.63
81024 82 126 177 75 1.56
92044 82 130 192 88 1.41
91031 80 132 190 9.4 1.41
Control
UPAS 120 83 132 167 7.3 1.28
SE +1.96 +1.75 1 9.06 +0.27 1 0.157
Mean 794 126.6 168.0 8.00 1.25
(n=14)
CV (%) 42 2.3 9.3 59 21.8

{li) Performance of short-duration determinate and indeterminate lines at Modipuram

Eighteen newly-developed determinate shorl-duration lines were evaluated at Modipuram during the 1992
rainy season. Average duration of these lines was 121 days and plant height about 120 cm. Promising
lings among these were ICPLs 91013, 83029, 92038, and 92040 (Table 8). The best entry ICPL 81031
(2.0 1 ha') significantly outyieided the control ICPL 151 (1.5t ha').

Twenty indeterminate short-duration lines were evaluated at Modipuram during the 1992 rainy season.
Thesa lines matured in about 135 days but were tall (186 cm); those showing acceptable performance were
ICPLs 91039, 91050, and 91049 (Table 7).

{lil) Performance of extra-short-duration lines in Andhra Pradesh (ICRISAT-APAU trials)

A set of ten extra-short-duration lines along with a hybrid were evaluated at 14 locations in Andhra Pradesh
during the rainy season of 1992 for the third successive year under the ICRISAT-APAU collaborative
program. The resulis from nine locations were received and analyzed. Among the extra-short-duration
entries tested, ICPL 84031 (Table 8) recorded the highest average yield (1.05 t ha''). The grain yield of
this line ranged from 0.47 to 1.78 t ha”* at different locations. Two other lines which recorded an average
yield of about 1 t ha" were ICPL 84052 and ICPL 88034. The hybrid ICPH 8 recorded an average of 1.22
tha'. However, it matured 10 to 15 days later than the exira-short-duration lines.

Reaction of newly developed pigeonpea lines to sterliity mosaic and wilt diseases

New lines were evaluated in a sterility mosaic and wilt sick nursery during the rainy season 1882. Among
the lines tested ICPLs 92044, 82050, 82051, 82030, 92028, and 92040 showed Jess than 20% incidence
of sterility mosaic. The lines ICPL 82044 and ICPL 90013 showed combined resistance 10 sterility mosaic
and wilt (Table 9).
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Table 8. Performance of some newly-developed short-duration DT pigeonpea lines grown at
Modipuram, india, rainy sesson 1092,

Days to Plant 100-ssed Grain
height mass yield
CPLNo.  fowenng  mawety o em @ fha)
91013 72 18 120 105 197
80029 72 120 126 8.9 168
92038 87 113 129 10.4 1.67
92040 68 114 112 9.1 1.63
Control
ICPL 151 75 119 119 15 1.49
SE 1274 +2.83 +4.04 +0.30 +0.194
Mean 75.1 121.0 120.2 105 147
(n=18)
CV (%) 6.3 4.0 58 50 228

Table 7. Performance of soms newly-developed short-duration NDT pigeonpea lines grown at
Modipuram, indla, rainy sesson 1992.

Days to Plant 100-seed Grain
- R - height mass yield
ICPLNo.  fowering ~ maturity ~ (cm) @ (tha')
91039 86 134 209 8.2 2.13
81050 84 130 189 8.2 2.05
81049 90 137 187 8.5 1.88
Control
Manak 85 133 164 6.4 1.80
SE + 153 1216 t7.9 +0.21 +0.186
Meaan 884 1354 186.5 8.3 1.67
(n=20)
CV (%) 3.0 27 73 4.38 19.3




‘Table 8. Performance of extre-short-duration pigeonpea lines grown at nine locations under the
APAU-ICRISAT Collaborative Varietal Trial in Andhra Pradesh, Indis, rainy season 1992.

Yrokd (kg ha '}
ICPL  Growth Yeila- Patan-
No habt  Jaghal Lam  Ragol  manchih  Madhra Warangsl  cheru  Twrupah Darsi  Mean
84031 DT 1738(3)' 1276(4) B99(S)  4683) 79111} B89(1} 1781(9)  569(6) 1242(1) 1050

85010 OT  1446(5) 995(8) 652(6) 139(9) 630(3)  485(8) 1187(11)  S78(5) 578(11) 741
86005 DT 632(1) 860011 893(7)  374(5) 254(12)  621(4) 2639(2)  476(10)  BB3(10) 792
87105 DT B29(10) 910(9) 370(1) 372(E) 342(11)  K51(8) w747 B0 7838) 7680
88001 DT 2237(1) 1045(7) 457(9)  383(a) 621(4)  465(9) 126410) 47411} 926(7) 876
88026 DT 1206(8) 903(10) 1002(1)  550(1) 437(9)  346(12)  19688) 4BI(B.E) 1195(2) 909

ICPHB NDT  1928(2) 1262(5) 938(2) 543[2) 562(7)  708(3) 211 79N 1081(4) 1227
84052 NDT  845(9) 1581(1) 718(3) 13%11)  696(2)  813(5) 2200{5) 885(2)  1099(3) 963
88034 NDT  1450(11) 1397(3) 709(4)  204(7) 583(6)  745(2) 2384(3) 4818 5) 1022(6) 997
88039  NDT  1099(B) 1134(6) 382(0) 135(10)  554(8)  39V(11)  10BF{12) S20(7) 740(9) 668
89016 NDT 1215(7) 1508(2) 585(8)  93(12) 800(5)  518(7) 2111(6)  580(4) 987(8) an

Control - 794(12) - 154(8) 408(10)  411(10)  2251(4)

SE 1702 +993 $184 t100 + 206 $ 835 11624 +27.0 +179.0
Mean 13467 11388 6458 2965 530.8 562 0 20004 5878 9405
CV (%) 219 151 52 58 86 57 131 82 R0

1. Figures n parenthesas inckcate ranking of snines

Table 9. Reaction of newiy-developed ICPL lines to sterility mosaic and wiit diseases in a sick plot,
ICRISAT Center, rainy season 1992,

Percant incidence of

ICPL No. Wilt Sterility mosaic

92040 619 17.5
92044 10.0 14.3
92050 84.7 15.4
92051 277 8.3
92052 20.2 20.2
92028 54.2 16.5
92030 43.8 9.5
80013 140 143
91002 85.0 73
81017 85.7 8.5
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LP-302{90)C/1C: Development of medium- and long-duration pigeonpea for high yisid and stability
Scientists: KCJ, RPA

Medium durstion. Wa completed crosses for the development of materiais for resistance to phytophtfx_:ra
blight, sterility mosaic and Melicoverpa pod borer. All the yield triais and breeding materials and promising
selactions from disease nursenes have been harvested and data from yeld trials statistically analyzed.

Performance of wilt and sterility mosaic resistant lines. Ninetean wilt and sterility mosaic resistant lines
and the standard controf cultivar C 11 were tested for yield under rainfed conditions and for their reaction
to wilt and sterility mosaic in the disease screening nursery. ICPL 92060 was the highest-yielding line
producing 2.07 t ha”' compared to 1.61 t ha™" for the best control C 11. Seven other lines having similar
yieid as C 11 and ICPL 87119 controts showed combinad resistance to wilt and sterility mosaic (Table 10).
The wilt and stenility mosaxc incidence in these progenies ranged from 1 to 10%. We pian 1o include them
in the Medium-duration Pigeonpea imternational Trial during the 1993/94 season.

Performanos of wilt resistant lines. The yield performance and will resistance of 18 lines were tested
under rainfed conditions at IC dunng the 1992/93 crop season. One line (ICPX 870111-W10-WB-WB) was
significantly higher yielding (2.06 1 ha ') than the control C 11 (1.61 tha ). Two cream-geeded mutant lines
developed from ICP 8863 had yields similar to that of the control ICP 8863 (Table 11). These lines will
be useful in areas where wilt is senous and a cream seed color is preferred over thi normal type. The
percantage incidence of wilt in these lines ranged betwesen 4 and 11% compared 19 26% in the control
[eRRN

Table 10. Performance ot medium-duration wilt and sterility mosaic (SM) resistant lines at ICRISAT
Center, crop sesson 1992/93.

Entry Grain Days to Plant  100-seed Seeds Plant  Percent incidence
- e yiold height mass per stand Cm e e
Mo MName Qha)  Flowsr Maue (om (@ _ pod win M
§ ICPL 92080 207 1m 157 194 8.9 38 L) 4 6
2 ICPL 92057  1.82 110 157 186 9.3 35 42 5 7
14 ICPL 82089 1.82 113 158 187 9.9 35 49 ] 3
4 ICPL 92059 181 105 153 176 96 39 39 10 -]
7 ICPL 82062 1.74 110 166 186 9.6 37 a4 7 5
11 ICPL 82086 1.7% 110 156 182 101 36 42 2 2
10 ICPL 82065 1.69 110 157 186 96 36 39 3 1
15 ICPL 92070 1.62 110 158 178 9.7 33 38 1 2
Controls
19 C1t 1.61 12 158 17 10.2 37 35 21 95
20 ICPL 87119 1.60 13 157 176 10.3 35 36 4
SE +0109 05 404 438 019 015 s21
Mean (n20} 1.61 11 157 183 96 36 38
CV (%) 12 ! 1 4 3 7 10
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Table 11. Performance of medium-duration wilt-resistant lines at ICRISAT Center, crop season
1992/93.

Entry Gran Days to Plant 100 sond  Seeds  Plant Percarnge
- - heignt  mass pet stand ncidence
No. Name {tha') Fiower  Mature  (cm) ()] pod of wilt
14 ICPX 870111-W1G-WB WB-8 206 "2 156 169 85 38 42 "
1 ICP 88B3-5kR-1-WB-WB-B 1.88 107 154 167 90 40 43 7
2 ICP 8863-5kR-2-WB-WB-8 1.85 1314 154 167 9.6 a9 35 4
13 ICPX 870108-WB WB-WB-B 1.83 107 153 118 90 s 44 9
15 ICPX 87011-W11-WB-WB-B 176 114 157 178 89 39 a 6
16 ICPX 860109-WESO- WHA-
WHB-W8-8 174 109 153 169 98 43 a2 -]
Controis
20 ICP 9863 1.74 106 154 174 94 kY] 39 9
9 cn 181 114 161 173 97 a7 k) 26
SE #0131 07 408 29 005 015 429
Mean (n=20) 157 13 164 127 92 39 39
CV (%) 14 1 1 3 3 ? 13

Long duration. The long-duration trials and breeding materials have been harvested, and data from yield
trials have been statistically analyzed. Due to high wilt incidence in many entries i the Long-duration
Pigeonpea International Trial (LPIT), Sterility Mosaic Resistant Advanced Lines Trial (SMALT), and Short-
statured Progenies Trial (SPT) yield data and other ancillary observations have not been recorded.

Performance of wilt and sterility rmosaic resistant lines. Fifteen wilt and sterility mosaic resistant lines
and the two control cultivars NP(WR}5 and T 7 were tested for yield and wilt and sterllity mosaic
resistance at IC during the 1992/93 crop season. Four lings were significantly higher yielding than the
highest-yielding control NP(WR) 15 (Table 12). The wilt and sterility mosaic incidence in these lines ranged
from 4 to 13% and 1 to 10% respectively, compared 10 21% wilt and 16% sterility mosaic incidence in the

best control cultivar NFIWR)15. Wa plan to test their performance in the Long-duration Pigeonpea
international Trial in the 1993/94 crop season.

LP-303{80)IC/IC: Development of hybrids and their seed production technology
Scientista: KBS, RPA

Performance of experimental hybrids in AICPIP coordinated trials. Three coordinated hybrid pigeonpea
trials were supplied by AICPIP for testing at IC. Each test entry was evaluated in two-row plots, replicated
twice. In the short-duration determinate and short-duration indeterminate triais a wide range was cbserved
for days to fiowering, duration, and plant type. The coefficients of variation in these trials was high (>40%).
The hybrids GPH 344 (2.53 t ha') in the determinate group and PPH 3 (2.89 t ha') in the indeterminate
group were the highest yielders.

In the Medium-duration Coordinated Hybrid Pigeonpea Trial, 20 hybrids were evaluated along with C
11 and BDN 1 as controls. AKPH 2080, a hybrid from Akola, produced significantly higher yield (2.34 t
ha™) than the control variety BDN 2 (1.14 t ha™). This hybrid has seed of similar size to that of the control
(Table 13).



Tabie 12. Performence of long-duration wilt and sterility mosaic (SM) resistant lines, ICRISAT

gomu, Crop 808800 1992/93.

Entry Gran
yialkd

No. Name _ Ctha ‘2 .
8 ICPL 87131.G)-GB-SWB-8 219
15 ICP 9174-273-G8-G8-GB-B 185

3 ICPX 85370-8-G39-GB-5WB-8 )1 67
1 ICPX 85383-01-08-Ga0-G3-

GB-SWB-8 166
Controls
17 NPWR) 15 112
8 17 .85
SE 2182
Mean (nai?) 141
CV (%) 24

Osys o

Flowsr  Mature

148
146
146

145

Plant
heght

(em)
238
213
23

232

218
23

a7

228
5

Seeds
per

33
a5

$020 4016

36
8

Plant
stand

16
a7

Table 13. Performance of some promising medium-duration experimental hybrids In the AICPIP

coordinated trisl, ICRISAT Center, rainy season 1992,

Days to Plant 100-seed Yietd % Superiority
e height mass (tha') over the

Enty _ _Flower Matwe (e @ control
AKPH 2080 94 136 183 17 234 106
IPH 962 94 135 165 10.1 1.77 55
IPH 1330 105 148 185 94 1.69 48
Control
BON 2 95 135 155 10.3 1.14
SE .8 1.9 58 +0.61 +0.245
Trial mean 98.6 140.0 174.4 9.34 1.335

(rm22)
CV (%) 2.7 1.9 a7 92 26.0




Diversification of male sterile sources

To transter the male stenle gene into ICPL 83024 (BC,). 87108 (BC,). 87105 (BC,), 87113 (BC,) and 87119
{BC,). the scheduted hybridization work was completed. in ALPL 33, plants of BC,F, were harvested for
raising the BC,F, generation in the 1993 crop season,

Development of hybrid combinations

A total of 26 short-duration (Table 14) and 13 medium/late duration (Table 15) hybnds ware made by hand
polinations. These include 13 short-duration promising hybnds which performed well in the previous
season. These hybrids will be evaluated in the 1993 rainy season and part of the seed will be shared with
AICPIP cooperators.

Table 14, List of short-duration pigeonpea hybrids developed by hand pottinations, ICRISAT Center,
rainy season 1992.

S.No. IPH No. Parentage Pollinations Sesds
1 73 ms Prabhat {DT) x ICPL 84032 400 396
2 575 " x ICPL 87109 500 204
3 732" ms T.21 x ICPL 87108 540 743
4 1213 QMS 2 x ICPL 90007 226 2
5 1214’ " x{CPL 90012 120 87
6 1215' " % ICPL 90013 500 569
7 1217 " x ICPL 80024 505 203
8 1220' “ % ICPL 80029 173 -
9 1223' QMS 7 x ICPL 90036 1682 87
10 1225 " xICPL 80039 174 33
1 1226’ " x ICPL 80043 565 456
12 1228 " xICPL 90046 730 224
13 1229’ ; " x ICPL 80050 558 448
14 1382 QMS 2 x ICPL 90008 200 -
15 1383 " xICPL 950018 208 -
16 1384 *  xICPL 91005 203 -
17 1385 " xICPL 91007 204 -
18 1386 * xICPL 91012 295 -
19 1387 * xICPL 91019 115 -
20 1388 QMS 7 x ICPL 91023 165 ‘-
21 1389 " xICPL 91027 210 -
22 1390 " xICPL 81045 200 -
23 131 *  xICPL 91048 120 -
24 1392 " xiCPL 81047 200 -
25 1393 " xICPL 81031 280 -
26 1394 " xICPL 92045 203 -

1. Also made in 1997,
2. Crosses being made in the offseason in the greenhouse.
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Tabie 15. List of medium-duration wilt and sterility mosaic (SM) resistant hybrids developed by hand
poilingtions, ICRIBAT Center, 1092.

S.No. IPH No. Parentage Poilinations Seeds
1 1287 ms ICP 3783 x ICPL 87118 1030 1161
2 1322’ . x ICPL 90100 1009 1245
3 1323' " x ICPL 90103 1020 1550
4 1324’ " x {ICPL 92001 1010 12585
5 1325 " x ICPL 92002 1035 1810
8 132¢' ) x ICPL 92003 1030 1327
7 1327 " x ICPL 92004 1020 1130
8 1328 " x ICPL 92005 1075 1423
9 1329' " x ICPL 92006 1050 1263
10 1330' . x ICPL 83056 1000 985
11 955 " x ICP 11298 1023 870
12 1385 " x ICPL 87051 1030 g8s
13 1396 " x ICPL 8398 1060 1204

1. Also made in 1991.

LP-304{90NCAC: Population enhancement in pigeonpea for diseases and Insects
Scientiste: KCJ, NBS, RPA

Pod borer snd podfiy resistance. In both the populations harvesting was done from each male sterile
plant. Seed from ail the male sterile plants will be bulked for the next cycle of random mating.

Groundnut Breeding

LG-801{90)IC/IC: Breeding for resistance to rust and late leaf spot of groundnut
Sclentist: LJR

We removed volunteser piants from trials, segregating populations, and seed increase plots. We also
prapared field books, recorded seedling emergence, and time to 75% flowering in trials. In the hybridization
block, we removed the selfs and off-types among the F, plants. Postharvest observations for evaluation
of rust and iate leaf spot resistant parents are in progress.

Wa conducted two experiments; one to study the components of rust resistance by detached leaf
technique using field grown plants, and the other to study inheritance pattems of various components of
rust resistance by inoculation of potted plants in a greenhouse. Observations on lesion numbers in both
the experiments were completed.

Data on oil content for 93 varigties and protein content for 32 varieties were received from the Crop
Quality Unit (CQU). The oil contents ranged from 38.7 to 51.9%. ICGVs 90087, 87860, 91244, 82095, and
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