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PREFACE

. The National Research Centre for Groundnut was established i 1979 to conduct basic and strate-
gic research for enhancing groundnut production in India, Since inception, the Centre has grown in expected line
and l.\as acquired high degree of scientific competence and established excellent rescarch facilitics, Although
cons?dcrablc progress has been made in the past to increase groundnut productivity and production lhrou;,_;,h
special thrust given under Technology Mission on Oilseeds and Pulses (TMOP), there is an urgent need to break
the yield barrier. There is also an emerging need to diversify the usc of groundnut and its byproducts to make the
groundnut farming profitable and competitive under WTO regime. This annual report summarizes the major

activitics of th_c Centre during 2003-04 and aimed to highlight the Centre's rescarch thrust and technologics
developed in different fronts,

\ During the period a number of fresh crosses were effected and sclections were made from
segregating populations. Many Spanish and Virginia entrics were found promising and one of the entrics tested
under AICRP-G'nut, PBS 24030, has been proposed for identification. Besides, a number of advanced breeding
lines h.nve showed resistance to soil-borne and foliar diseases. On germplasm management, a total of 1255
accessions have been assembled, 584 accessions characterized and 449 accessions have been deposited to
National Genebank at NBPGR, New Delhi. A new isolate of Trichoderma harzianum (T-170) showed promising
antagonistic cffect against soil-borne fungal pathogens. Forewarning models have been developed for Spodoptera
litura by collecting and analyzing the historical data on weather. and incidence/intensity of target insect pests for
the last ten years in five lead centres. Evaluation of economics in IPM trial indicated castor as mixed crop as the
best. In in sifu moisture conservation trial, optimization of plant density and fertility levels revealed that when ET
exceeded rainfall, increase in plant density had adverse effect on available soil moisture. A laboratory based
method to measure the leaf cell membrane thermostability (LCMT) has been developed which would be useful
for screening a large number of germplasm accessions and breeding lines for high temperature tolerance. A
number of genotypes have been identified for Ca- and P-efficiency. Protocols for transformation have been
standardized for developing transgenics in respect of B, coat proteins, and osmotins. Technologies have been
developed for producing cellulase and amylase enzymes from groundnut shell and de-oiled groundnut cake.
respectively through microbial processes. Besides. attempts have been made to utilize groundnut shell and haulm
for producing oyster and milky mushrooms. Under TVLP, the technologies developed at NRCG have been validated
in adopted villages of Junagadh district. Interventions have improved the profitability of the groundnut farm
enterprises. Training for farm women on "Preparation of groundnut based bakery items" was organized under
IVLP programme. Y

Human resource development has been quite satisfying in the sense that a number of scientists
visited abroad, a number of DPCs held for promotion and a number of young scientists joined in different disciplines
A number of externally funded projects, both national and international, have also been made operational and

significant advancement has been made with new recruitments.

I sincerely thank all the concerned for helping in the publication of this annual report.

I

(M S Basu)

Director
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10.

S (12) IR 3 (59) aorra wasreferan / wfataasar & 7mden & farv ofi 151 &1 ordr (3) 9318t & fae o
HH S W e aTe | 0 orferfes, a1 & fore Stager & fare 2 i svatar f @9t 2q oF Srovefl #a1, J 11 R
OF Siarell worferal & nfere ata gu wart fase are |

fafiver Rt forer a1t o warert @t spnfa Reen aran o Aroe af fase ard weret TR oraret warefa aerf § garafia
f¥e are | @06 2003 § et 230 AR aftwy 2004 ¥ 258 T Wataral ergall B HTat Grapg N satar & fee
AT fabaT S |

RIS et § offer wff¥ar, amia: PBS 12160, PBS 30044, oM PBS 30073 fafefor 7@ warferal (Check
varieties) ¥ O Befl 3R el & Terea! & fere dofiepa 1 arg (2t avf 1) | aoffeftar el 4, PBS 24004 F1
1% 2003 1} FRTESA T IeqTeat & |

T2 275! 3Tl ST WoeTe argell 1., PBS 21063 3 29058 Feft 3 2Tal & 3cTaal & foE GG 20 & AFded 7% ard
IR PBS 29058 & I 100- 9151 ZeTTet 31 fasam ara | PBS 29062 F farwat &t wfaeradl (42.7%) iR Iwray widia
F AT ( 25.5%) T H1 a8 |

BE I WoToT clT3al (PBS Nos. 21031, 11066, 30076, 11029, 28008 3113 11019) 1% 2004 H 2y gbat aref!
qrgarg | PBS 21031 3194 2004 F *ft ofty gaat aref 91 ard |

et TR JUN 7, JUN 9 3R JUN 37 7t Beiaia (simulated) HR8 aR1d (STed, 7 OfR @3-56q H 394 ferfer
HTP YA (check variety), ICGS 76 & Tgcayel 3@ JcUTeat &at aret U2 814 | JUN 8, JUN 37, JUN 38 3
JUN 39 3rcel 3R &3-35q 1@ & faTe promising ITE3TE |

9i¥ o/@ SR JUN 21, JUN 27, PBS 12160, PBS 30073 &I {areel &1 oiRad YR FHfsaa Jaiwdre
SReISTeT SR1eT § S & fore afiferafor fosan aran srafs oitar | § ves it wiaf¥, PBS 24030 & 5119 & JifaH
IR b 9l fem 3 | &t Hareeh Bt SiRac YR [Hfoda SaRidTeT IRataren doal &t F3 A F6 931 # faataia
Aan AN et S 6 S / 33 facs 2ara & e wfesias /FEasfiad |

Wioara fey & f3TeT 548 TRIRIGH BT BacaTaaeIa faba arar 3a A NRCG 685,4802, 13094, 13108 B4 13137
Pl 3951 &q fafega foar arr | f5er 352 vaALrel &1 dd &g fazeiyor far arar 3o A NRCG 12713 8 12975 |
53% dct B /1T 9Tl a7l | €. CH. dTaR $I AUl § 167 TRIRTE & U HAIE B AWC & e fazayor
foparT o |

ICAR - NBPGR ©d ICRISAT & v& S BId%H & doddd 1457 TSALE! BT Iga[orel foa aren | e s
yUgRY 29 NBPGR ¥ faeafl § 449 TaraRiail &1 qafy A1 o1 &1 aref) | Bies el 4o H Siareft worfaat & 89
TERISTS BT IRE0T T arat | il Sietel &l A U0 T3] 31 Bla 37 B HH BT SUATIT BIb Jatabl HHA AR
fesam I |

e Sfter 9159 PBS 11067, JAL 05, JUN 33 & Watariten RRAufd § efSfert & ufd a1 fis afestassar
20fefY | 39S AR Sel 159 JUN 33 3R JAL 05 & 3reTd! 9uf gedr & wfer Agarefictar et | waiy orawer
PBS 30104 3R 30158 7 & Wia wfaRtas It 3t 3R JUN 13 oratel 9of gear & ufer wfeRtass ofik Re & wfa
ST 9 ] RIS 9 areft, 579 5 JUN 15 3rata 9of geat & i 3itzid 39 A wfastaes qreft aret |
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ot e s{areelt onare e worferal § 1w i offtasar el Serest arpelt + A+ oo e yoreht 1 yu faar
I |

s HaTcfl Bt grort 3 saraseft « e « o s ot sy o Garen avereq arrdetarel (41,26 pmm ) 2 |

qoreel + ORER ofasfar worre f Y ew. en. (PSM) @ fasar Farer ot 5 13 g3 wEMaTS ( Fluroscent
pseudomonas ) &R et Saroy 1 e farseft + atd ol farwet « a2 + far amf axftraseny eft |

1 - I oY ey & orafa W detea ot Sdwar ver & oralgrentar & saaat 3 vefifa gan £ 5ra arqteasfa
(ET) axf 3 Sarer gtan  ; qoch g€ fa qereaan, Suetd yjar o) & I3 Hfergel wira arefefl 2 |

IR IR IR Ny gerea & e Japef & Befl Seqres i fifigarar greft arefl, 514 o ferfia $1 arft i doreaan &
75 % T O fobar qa1fenss (quadratic) Iref aref) |

Herwell SATRT S Jonferat #, ASRT of 9.92 kg/ha/mm  SE-SYIAT FeiAdT & AN AT FATS AT
(2198kg/ha) AR IS a1E HITel! (2082 kg/ha Befl 3R 8.08 kg/ha/mm) 3 &af FTZ |

. 9T IRRAT § STeT I9etar Herdar 221.4mm (ITSRT) 7 353 mm (3RE) T oY | i | o 39ataT AeHal aiftded

IR 3HS q1€ Harseft + O off |

el e Bt Siet S $1 70% ot [bal R, J& &3 arsiciotoral & A1el Atebed Siet SYatel HermaT 3ReR
ool +OR&R SIaRfR AUl & HATSRAR 5.45 37k 3.33 kg/ha/mm #ft | Taha ORE AR Heraf! + oRE 1 4.71
3R 3.11kg/ha/mm STl 3YGTeT el & e 376 AT off |

Tl BT BRI fEreett 1 a19 RRRAT (LCMT) 3719t & fofe ve yataIsen faft ferfye & oreft, 5t 3 98 Fear &
STHATSH SERiRAe1 IR FoTo1s AIsall § oo a1y Aearsfiaial 3 e Beeh & yatar 8§ oft 5 Hed1 2 |

wdIofer (RAU) 3R STt 3atat AemaT (WUE), Be fdTeT S9e1 W Hacaqef 59 A fonfk axar & | &1 omifers ot
&3 (SLA) & Sfiel H14T § 3| i S9dter 3&mar (WUE) SR webivfat (RAU) qrt areft |
mmmﬁmmﬂmﬁmmmmmmwammawmmﬂ
Haearefiar B qeton A SaTer 78 578 JiE esrdt |

HoTocf) Bl YY1 A Befl F39at, ALY B9 3 HTSR ST Hecd(Vf AT IEdl & | JUGeh Befl- 3RO & fef BRBIRA iR
BT eyl 9iv® & SR Ifd 4151 3 Fell TSR & 7w Iova! Halar i1 2 |

AT FAIRTES T BfcHaH alieec & WIS R HUSAR Bofl TTEE HTH BT 9ra | fsaH, Ta1 9 23t (Ties) &T
T ft IS AT 3R 3574 A 1501 4 i, SIAA S ITAIA Y |

ERERA AR Pead ASHAT S fe B a1d 103 316 W0 §3, GG 5, GG 20, NRCG 3498, ICGV 86590 3R
SP 250 A, BIFERAF&GH &, 54 f& GG 5, GG 7, GG 20, ICGV 886448 I3 B 95 dfeqan e & |

TRieT 3R FAT S 7R Bl 76161 R Karwal! B il (GG 2, JL 24, ICGS 76, GG 20 ) § IqTEH § 71T 759 231
It 1 JL 24 FRICGS 76 & 0.6 ppm f5F a6 IR GG 20T GG 25 0.8 ppm a3 Wfafesan fEzaret | 3t

Fed1aH o aik1eT S 1 ppm dB NiafehaT feRard |
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SUMMARY
€ Fresh crosses were attempted to incorporate toleranee/resistance to biotic (12) and abiotic (59) stresses,
and to enhance seed size (3). In addition, six wild crosses involving J 11 and six wild species were also
attempted to utihze the heterosis for biomass for fodder purposes.

@ Sclections were effected i different segregating generations and the selections made during previous year
were advanced to the next respective filial generations. A total of 230 advanced breeding lines in kharif
2003 and 258 m summer 2004 were multiplied for further maintenance and use

€ Three entries, namely PBS 12160, PBS 30044 and PBS 30073 among the Spanish cultures registered
higher pod and kernel yields over the check varicties (for (two years), Among the Virginia cultures, PBS
24004, registered appreciable yield i kharif 2003,

€ Among the large-sceded advanced breeding lines, PBS 21063 and 29058 were at par with GG 20 for pod
and kemel yields, and PBS 29058 recorded high 100-sced mass. PBS 29062 recorded lowest oil content
(42.7%) and highest protein content (25.5%

¢ Six a(!vanced breeding lines (PBS Nos. 21031, 11066, 30076, 11029, 28008 and 11019) were found to be
carly in maturity during kharif 2003. PBS 21031 was found carly in summer 2004 also.

¢ The genotypes JUN 7, JUN 9 and JUN 37 were found to yield significantly higher over the best check
variety, ICGS 76, under all the simulated drought patterns (carly-, mid- and late-season). JUN 8, JUN 37.
JUN 38 and JUN 39 were found promising for early as well as for late scason droughts.

¢ Five new cultures viz., JUN 21, JUN 27, PBS 12160, PBS 30044 and PBS 30073 have been identified for
testing under AICRP-G trials, while one test entry, PBS 24030, has been promoted to final stage of testing
in Zone I. Segregating material in F_ to F_ generations bred for resistance/tolerance of different biotic and
abiotic stresses were supplied to nine AICRP-G centres.

€ Among the 548 accessions characterized, promising accessions identified for yicld are NRCG's 683, 4802,
13094, 13108 and 13137. A core collection representing 167 accessions were analysed for A “C in
collaboration with U A.S.. Bangalore. An oil content of 53.0% was recorded in NRCG 12713 and
12975 out of 352 accessions analyzed.

4 Eighty nine accessions of wild Arachis are mianitained in ficld gene bank. Sufficient quantity of seeds
of 449 accessions was deposited in NGB, New Delhi for long term storage. 1457 accessions were
multiplied under joint repatriation programme of [CAR-NBPGR and ICRISAT. The data generated on
all germplasm are documented using the fox base programme.

& Three genotypes viz., PBS 11067, JAL 05, JUN 33 showed dry seed resistance against Aspergillus niger
under lab conditions. In addition. the genotypes JUN 33 and JAL 05 exhibited tolerance to ELS. Under
field conditions, PBS 30104 and 30158 were found to be resistant against rust, and JUN 13 was found to be
resistant to ELS and moderately resistant to rust, whereas JUN 15 was found to be moderately resistant to
ELS.

@ Lowest incidence of stem rot was recorded in CS 19 followed by ICGV 86590 during rainy seasons of
2002 and 2003, and three genotypes viz., ICGV 86590. CODE 1-1 and CS 19 showed lowest incidence
during summer 2003 in artificially inoculated condition.

@ The minimum incidence of PBND was recorded in TG 45 followed by UF 70-103 and Code 7 under field
conditions during summer 2003. PBS 11058 was found tolerant.

@ Ten genotypes viz., Code 1, CS 115, CS 117, CS 132, PBS 11067. JAL 05, JUN 33, CS 53, CS 65 and CS
81, showed resistant reaction against 4. niger under laboratory condition and PBS 18062 showed
moderate level of resistance to stem rot at 30 days after emergence.

Annual Report 2003-04 5
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Soil application of elemental sulphur at the time of sowing or fresh leaves of wild sorghyy,, ., ff
of neem reduced the incidence of stem rot considerably,
An isolate of Trichoderma harzianum (T<170) showed promising antagonistic poteni,,| A Aires
stem rot and collar rot pathogens under i vitro conditions
Under IDM, three foliar sprays of fungicide mixture (Carbendazim + Mancozeb) at 44 i
reduced the intensity of ELS by 43,9%, LLS by 41.7% and rust by 69 8%, Maxinum reduction ¢

Aneidence was realized in seed treatment with 7¥choderma viride + soil application of ¢4y,

groundnut intercropped with pearl millet at 1:3 ratio.

Experiments to study the effect of soil and water salinity on development and scverity of 1.,
revealed that increase in salinity led to decrease in the severity of major foliar fungal discs

Out of 16 stabilized lines screened against thrips and jassids, PBS 12137, 21046, 21014 and 30,
found to be resistant attracting minimum jassid population. In the case of thrips. PBS 210 Was fo,
be resistant, i1

In IPM trials the defoliation on groundnut was very low in all the treatments, but at 60 DAS ther . .
spectacular damage on mixed crops like cowpea and black gram, which acted as trap crops

Yield economics of IPM experiments in groundnut based mixed cropping system has shoywn that cacr
mixed crop gave the highest income (Rs. 21.335/ha) followed by green gram (Rs. 20.208/ha) com;
the control (Rs. 11.547/ha). The CBR was highest (1:2.00) in green gram mixed Cropping svsten,

Forewarning models were developed for Spodoptera litura by collecting and analyzing the histor;c,
on weather, and incidence/intensity of target insect-pests for the last ten years n five centers viz._ Ja ),
(& =-706 + 0.23X3 - 0.243X7 where X3 = Tmax; X7 = RHe), Dharwad (Y = -208 1 + |9 4o
10.06X5 where X3= Tmax X35= Tavg). Kadiri (Y = 240,75 - 6.42X2 where X2 = Tmax). Vriddhach:

= 140.8 - 3.4 X3 where X3 = Tmax) and Junagadh (Y =87.68 +4.3 X3 -6 88 X4 - 035 X14
X3 =Tmax ; X4 = Tmin: X14 = Rhe).
In IPM trials damage due to S. litura was positively correlated with soil temperature and neea,
correlated with vapour pressure. The incidence of LLS was positively correlated with soil tcm;;;.-;;[ I
and bright sunshine hours (BSS) and negatively correlated with temperature (min) and Vapour presstre
Rust incidence was positively correlated with wind velocity. rainfall, BSS and vapor pressure and nceatiy ¢l
correlated with temperature (min) and RH (eve). v
Among the five major groundnut based cropping systems [mono cropping, two Intercropping svsten
(with pearl millet and pigeon pea) and two sequential cropping systems (groundnut-wheat and groundnu
wheat-green gram)] maximum pod vield of kharif groundnut was obtained in groundnut-wheat-gr
gram cropping system. ‘
Groundnut-wheat-green gram sequence maintained higher available nitrogen in the soil (41 26 ppm) a
compared to sole groundnut (38.22 kg/ha)
The activitics of PSM were higher in groundnut+ pigeon pea tercropping whereas the activities
fluroscent pseudomonads and total microbes were the maximum in groundnut-wheat and groundnut-v hea:
green gram sequences.
Studies on optimization of plant density and fertility levels under in siru moisture conservation reveale
that when ET exceeded the rainfall, increasing plant density had adverse effect on a3 atlable soil moistur.
Fertility levels had favourable cffect on available soil moisture and increasing fertility levels consen
more soil moisture. y -
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* Rcspmgc of groundnut to fertility level on pod vield differed with plant density. While response was
qua‘dra‘hc up to 75% of recommended plant density, at increased density, response was almost linear
indicating that under sufficient soil moisture increased plant density and fertility levels would vield better

¢ In groundnut based cropping systems, pearl millet recorded the highest grain yield (2198 kg/ha) with 9 92
kg/ha/mm of water-use efficiency (WUE) followed by groundnut (2082 kg/ha pod and % 0% kg/ha/mm)

€ Water use ranged from 221 4 mm (pearl millet) to 353 mim (castor) under rainfed condition. WUE was the
maximum i sesame (517 kg/ha/mm) followed by groundnut + pigeon pea (4 37 kg/ha/mm)

¢ Maximum WUE with added ET were 5 45 and 3.33 kg/ha/mm in pigeon pea and groundnut + pigeon pea
mtercrop, respectively at 70% replemshment of water deficit of field capacity. Castor sole and groundnut
+ castor ntercroppmg closely followed it with WUE of 4. 71 and 3.11 kg/ha/mm

¢ A laboratory based method to measure the leaf cell membrane thermostability (LCMT) was developed,
which could be utilized to screen large number of germplasm accessions and breeding lines for high
temperature tolerance.

* Crop canopy architecture has an important bearing on both the radiation (RAU) and water (WUE) use
cfficiency. The genotypes with low SLA scem to possess high WUE as well as RAU

€ Under water limited conditions root growth varied significantly and drought tolerant genotype showed
more efficient root growth in the lower soil depths compared to the susceptible one.

¢ Pod morphology. particularly size played important role in the pod nutrition in groundnut. Phosphorus and
Ca are important nutrients for proper pod-filling and their application is essential for maintaining the proper
seed and pod size.

€ Maximum pod yield was obtained with application of Calcium chloride and Calcium ammonium nitrate

The responses of gypsum, lime and ties were at par, and of these ties and lime were the cheaper sources
of Ca.

# Out of 103 genotypes screened for P and Ca efficiency, GG 5, GG 20, NRCG 3498, ICGV 86390 and SP
250A were P-efficient, while GG 5, GG 7. GG 20, ICGV 88648 and B 95 were Ca-efficient.

& With increase in the level of B and Zn a linear increase in yield of groundnut varieties (GG 2. JL 24, ICGS
76, GG 20) was observed. JL 24 and ICGS 76 responded upto 0.6 ppm of Zn, and GG 20 and GG 2 upto 0.8
ppm. All the cultivars responded upto 1 ppm of B.

@ Screening of genotypes under low pH identified NRCG 5513, 6820, 4659 and 3498 as tolerant to Al toxicity
and acid soils. Under sand culture, the genotypes ICG 11882, NRCG 7599, 1038, 3498 and 6919 were

found tolerant of Al-toxicity. while GG 4. GG 5, Tirupati 4 and Punjabl were sensitive.

& An excellent response of Bradyrhizobium and PSM was obtained with P and Ca, when cffects of
organic and inorganic nutrients and biofertilizers were compared n acid soils.

& In the NEH region application of rabbit slurry, caster cake, neem cake and farmer practice of Bun
method farming were at par and arc promising organic farming approaches.

# Ten technology interventions were evaluated in four villages. namely Vadhavi, Umatwada, Nandarkhi and
Zanjarda of Junagadh District.

# Application of recommended NPK along with the plant growth promoting rhizobacteria (PGPR) increased
the pod yield by 18% and gross monetary return by 18.5% with CBR of 1:4.7 as against farmers' practice
(1:4.08).

& The use of recommended seed rate and need based foliar application of neem o1l @ 2% at 35, 50 and 63
DAS + pheromone traps (@ 10/ha reduced the incidence of major discases and insects, and increased the
pod yield by 27% over the farmers' practice.

Annual-Report 2003-04 7
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About the Institute

The National Research Centre for Groundiut
Indian Council of Agricultural Rese

2000" the mandate of the Centre w

(NRCG) was established in the year 1979 by the
arch (ICAR). With the drafting of the perspective plan ‘NRCG Vision-

as reoriented to provide basic and strategic research support backstopping to
the National Agricultural Rescarch Systems on groundnut Accordingly, the revised mandate is as follows.
< Conduct basic and stratepic research to enhance production, productivity and quality of groundnut

*  Act as the national repository of working collection of groundnut germplasm and mformation on groundnut
research

< Establishment of relevant institutional linkages, offer consultancy and training

L

Provide logistic support and coordination mechanism for generation of location specific technology through
the All India Coordinated Rescarch Project on Groundnut,

The rescarch activitics of the Centre are carried out by four units viz. Crop limprovement, Crop
Protection, Crop Production and Basic Scicnces. The Crop Improvement unit comprises of Genetic Resources,
Plant Breeding, Genetic and Cytogenetics, the Crop Protection unit includes Plant Pathology and Entomology,
the Crop Production unit with Agronomy and Soil sciences; and the Basic Science unit compriscs of Biochem-
istry. Plant Physiology and Microbiology. Eleven research projects have been formulated to achieve the Centre's
mandate during IX plan period and appropriate strategics have been followed for the successful implementation
of these projects. In addition, projects funded by external funding agencics are also being implemented at the

Centre. the supporting sections of the Centre are: Library, ARIS Cell, Farm, Establishment and Audit &
Accounts.

The NRCG is located 4 km away from J unagadh main town on the Junagadh-Ivnagar road. Junagadh
i1s connected by road and railway line to Ahmedabad which is 376 km away. The nearby airports are Rajkot and
Jamnagar which are 110 and 160 km away respectively. The Centre lies on 70.36°E longitude and 21.31°N
latitude at an altitude of 60 m above mean sca level. The land scale of the area is generally flat. The soils
are medium-black and shallow, with depths ranging from 6" to 18" The climate of this area is semi-arid with a
rainfall ranging from 800 to 1000 mm. The rainfall is highly crratic and more than 90 per cent of the rain is
received during June to September with several intermittent long dry spells. The monsoon rains generally
commence by the third week of June but sometimes delayed till the first week of August. The winter showers

are meager and rare. The drought is a rule rather than an exception not only for Junagadh but for the entire
Saurashtra region. The occurrence of frost is rare in this region.
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PROJECT 01 : BREEDING AND GENETIC STUDIES ON BIOTIC AND ABIOTIC

Sub project 01: Breeding

—

STRESSES IN GROUNDNUT

(Chuni Lal, A L. Rathnakumar, K. Hariprasanna, M.P Ghewande, V. Nandagopal,
P.C. Nautiyal and A L, Singh)

and genetic studies on biotic stresses in groundnut
Hybnridization

Twelve new crosses mvolving cultivated parents and resistant donors of various biotic stresses
were effected. One back cross between the F.s of the cross, JL. 24 x J 11 and F1 § of the cross J 1] x
A.cardinasii was also effected. The probable hybrid pods were harvested cross-wise scparately and
preserved for further sowing during kharif 2004

In addition, six wild crosses mvolving J 11 and six wild species viz, A rigoni (2 accessions 11795,
12032) and 4.kretschmeri (12029) of section Procumbentes, A.magna (12039), and A.cardinasii of
section Arachis and A.glabrata (11818) were also attempted to utilize the heterosis for biomass for
fodder purposes. The hybrids will be raised during Kharif 2004,

Generation advancement

Generation advancement of cight crosses to F,: 18 crosses to F; four crosses to F,; nine
crosses to F_ and one cross to F, were made and the sclected progenies were harvested cross-wise and
bulked separately for further advancement to their respective filial generations/yield evaluation.

Screening of genotypes
In Disease Nursery under field conditions

Seventeen advanced breeding lines of the Spanish botanical group and 25 of the Virginia group
were tested for their disease reaction under ficld conditions in the Discase Nursery. In addition three

Virginia genotypes, PBS 29017, 29031 and 24030 were also screened for their reaction to soil borne
diseases.

The screening results indicated that the genotypes PBS 11058, 29058, 21063, 29020 and 29060
were found to be resistant to LLS (disease score <3.0) as against a discasc score of 85 in the
susceptible genotypes. The genotypes PBS 29058, 21063 and 29060 had also cxhibited moderate levels of
resistance to rust.

Interestingly, the genotype PBS 24030 which recorded a discase score of 3.33 for LLS also
found to be resistant to rust and LLS at Aliyarnagar. a hotspot for rust and LLS during kharif 2002.
Similarly, at Jalgaon, the same genotype recorded 3.43% of thrips damage as against 21% in JL 220
during kharif2002.

At Kadiri, this genotype recorded lowest hrips damage (12%) as against 43% in JL 24. In
addition, this genotype was also found to be promising against thrips at Dharwad.

For stem rot. two genotypes, PBS 12032 and 30016, were found to be promising as they recorded
very low levels of incidence (~10%) as against 85% incidence in the susceptible genotypes. These two
genotypes were also found to exhibit moderate levels of resistance to LLS. In addition three genotypes, PBS
30158, 11038 and 11024 were found to be tolerant of stem rot which exhibited ~15% incidence.

ree genotypes, PBS 11067, JAL 05 and JUN 33, showed dry sced resistance against Aspergillus
niger under lab conditions. In addition, the genotypes JUN 33 and JAL 05 exhibited tolerance of ELS
(recorded a disease score of <5.0 as against 8.5 in susceptible cutivars).
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3.2 Screening of genotypes ander different yield evaluntion trinls (natural incidence)

In different evaluation trials, under field condition there was an epidemic for ryer 4,
y alie
discase score recorded in the susceptible genotypes was 9.0 for rust and #.67 for oy : |
' v
incidence of LLS was negligible

In the trial meant for carly maturity, three genotypes, PBS 12038, 28008 and 30071, .,

be resistant to rust (disease score © 1.0) and six genotypes were moderately resistant to o

In the large sceded varietal trial, the genotype, PBS 22008 was found to be resistany |

seven genotypes were found (o be moderately resistant to ELS

Under preliminary yield evaluation trial, five genotypes, PBS 29080, 30053 10,
30081 were found to be resistant to rust, In addition, three genotypes exhibited .,
resistance for ELS and to genotypes to rust.

Under Spanish bunch trial, PBS 30104 and 30158 were found to be resistant against ryer .
Virginia trial none were found to be resistant, However, nine genotypes registered moderar. !,,“
resistance. 2.

In the evaluation of WUE genotypes, JUN 13 was found to resistant to ELS ang 14
resistant to rust, whereas the genotype, JUN 15 was found to be moderately resistant to ELS i

Sub project 02: Breeding and genetic studies on abiotic stresses in groundnut
1 Hybridization

A total of 59 fresh crosses were attempted for different breeding objectives during 4/
During the season 10096 buds were pollinated and 3065 probable hybrid pods were obtained

success rate of 30.12 % (Table 1).

Table 1: Details of fresh crosses attempted in kharif 2003

Purpose of cross No. of F, pods Success of
crosses harvested pod setting (%)
Diallel for drought tolerance 30 1942 2953
High shelling percent 2 86 2337
1 34 25.00

High harvest index
Early maturity to deal with

end- season drought 4 298 3437
Cold tolerance to advance the 4 262 35.60
summer sowing

Genetics of seed coat colour 6 252 43 83
Linkage studies on stem, flower 2 31 4189
and testa colour

Inheritance of white flower colour 2 26 29 .89
Mapping population for A”C 4 96 23.02
Mapping population for A’0 4 38

Total 59 3065 30.12
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Table 2. Detanls of selections effected in the segrepating generations in - kaart/ 2003

Gen.  Purpose Crosses Selections
sOwWn munde

. Pod characteristics 5 4
Shelling percent 2 2
Cold tolerance 2 4
Geneties of Fresh Sced Dormancy 4 4

Py Drought tolerance # 41
Genetics of pod smoothness | |
Drought and Fe resistance 7 9
Resistance to Lime induced iron deficiency chlorosis 9 9

A Usc of SLA for increasing water use cfficiency 5 3
Genetic improvement for fresh sced dormancy 3 26
Resistance to Lime induced iron deficiency chlorosis 6 4

F, Yielding ability 2 3
Short duration in Virginia 9 1
HMT I 5

B High reproductive efficiency I 9*
Biological N Fixation I 3*
High yield and earliness in Virginia groundnut 2 2%
Fresh seed dormancy 7 35%

*Selected as non-segregating advance lines

2 Selections and generation advancements

Two three-way crosses attempted during kharif 2002 using the pollen of Fls between J11x A
kretchmeri and J 11 x A. cardenasii and GG 2 as female parent were raised in kharif 2003 and
advanced further. Thirty crosses attempted for drought tolerance/high water use efficiency were raised in
summer 2004 and true hybrids were identified to advance them to next generation. Similarly, eight crosses
attempted in kharif 2003, four cach between the extremes of AC and A0 were raised to advance
them further. The selections made during kharif 2003 in segregating generation and generation
advancements are tabulated generation wisz (Table 2).

3 Multiplication and maintenance of advance-breeding lines

Two hundred thirty advance breeding lines in kharif 2003 and 258 in summer 2004 were multiplied for
their further maintenance and use cither in hybridization programmes for evaluation in yield evaluation
trials to identify the potential genotypes for entering into all India testing.

4 In-station trials for yield evaluation

Three different yield evaluation trials under the nomenclature of Preliminary Yield Evaluation
Trial (PYET), Spanish Bunch Yield Evaluation Trial (SBYET) and Virginia Yield Evaluation Trial (VYET)
were conducted in kharif 2003. The advanced breeding lines developed with different breeding objectives
were evaluated in these trials. In all the trials observations on days to flower initiation (FI) and 50%
flowering (F50), plant height (PH) in cm, number of primary (PBN) and secondary branches (SBN), plant
height (PH in cm) hundred kernel weight (HKW), sound mature kernels (SMK), shelling percent
(SP), specific leaf area (SLA), SPAD chlorophyll meter reading (SCMR), pod yicld (PY) and kemel yield
(KY) in kg/ha were recorded and analyzed statistically. The results of station trials for yield evaluation are
given trial wise hereunder:
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4.1 Preliminary Yield Evaluation Trial (PYET)
Twenty-4wo test entrics comprising 13 Spanish and nine Virginia types v
two checks, one cach of Spanigh and Virginia type, in a preliminary yield evalustion 1,
entries were compared irrespective of the habit group, none could surpass the best ok
of the cases GG 20) for almost all the traits studied

4.2 Spanish Bunch Yield Evaluation Trinl (SBYET)

In this trial a total of 33 genotypes including four checks were evaluated b, jiy, )
replications. Of the 29 test entries evaluated under this trial, 16 were developed by 0
Section through hybridization and 12 through mutation breeding (mutants of Girnar 1) (), g
00414) was selected from the International Trials supplied by the ICRISAT in the past

The lines included 17 advance breeding lines which completed two years of tesp, |,
vears results three entrics, namely PBS 12160, PBS 30044 and PBS 30073 registered sipn i, .
pod and kemel yiclds over the check varieties. PBS 12160 also had significantly lower plant |
higher number of sccondary branches and oil content. Besides, this genotype posscssed <oy, ¢
SLA and high SCMR, and hence, likely to possess high transpiration cfficiency. Therefor.
holds immense promise for rain-fed kharif groundnut production system

Table 3: Top performing Spanish advance breeding lines over two seasons (kharif 2002 4 -
Genotype PY KY SP SLA SCMR FI FSO PH PBN SBN ().

PBS12160 2770* 2021* 73  19281* 4137F¥ 2567 2800 2947* 487 g7
PBS30073 2694 1960 73 21877 @ 3297 2233 2567 4300 427 o7 :
PBS30044 2623 1870 71 23007 3370 2333 2633 3660 420 160 1 e-
JL24(NC) 2333 1784 71 21843 3637 2300 2600 4673 473  ox7 s
SBXI(ZC) 1580 1212 76 23927 3227 2233 2567 6327 460 060 4s<
GG2(LC) 192 W77 71 22708 3780 2267 2633 4660 487 380 4,
SE+ 15382 1161578 22700 732 089" 074 064 311 018 0] €0
CDat5% 4332 3270 63 209 255 21203889 054 17 -

4.3 Virginia Yield Evaluation Trial (VYET)
In this trial a total of 24 genotypes including four checks (GG 20, Kaushal, M 333 and S.1.,
were evaluated in 2 RBD with three replications during kharif 2003,

Of the 20 test entries evaluated under this trial 18 were developed by the Plant Breedine S..-
through hybridization and two entrics (JCGV 00394 and ICGV 98103) were selected fron
International Trials supplied by the ICRISAT in the past.

Among the four check varicties, Kaushal registered the highest pod and kernel vields. Cony,
to this check one test entry, . PBS 24004 recorded significantly higher pod as well as kern -
(Table 4). Among the check varietics, GG 20 was adjudged to be the best check for shelling percent
to flower initiation and 50% flowering, number of primary branches and nodes: Kaushal for pod yic
kemel yield, shorter plant height and number of secondary branches; M 335 for SLA. and Somnu:
SCMR and number of primary branches.

Two test entries, PBS 21020 and ICGV 00394, were significantly early in flower initiat
canpared to the best check. In addition, ICGV 00394 was early in days to 50% flowering. Three
entries, namely PBS 13020, PBS 22039 and PBS 24084, were significantly shorter in plant heigl
c:mrfcrared‘!o thcbbcst check.  Similarly, one test entry, PBS 13020, was found to possess significa
shorter primary branches, No test entry was found statistically superior to it cctive best checks
SP. SLA and SCMR. Y sup: O IIS respective best ch

T ————
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Table 4: Top performmg Vigginia bunch advance breeding hine PBS 24004 10 kharif 2003

Genotype PY/ha KY/ha 5P SLA  SCMR Oil%
PBS 24004 2192% 1413 0 230 V7 Aty
GG 20 1079 T80 12 232 41 49
Kaushal 1689 1156 (8 206 41 A6
M 335 1500 059 Ol 240 % A%
Somnath 22 178 03 217 41 49
CD (0.05) 80 354 5 29 3 0.36

§  Evaluation for early maturity
5.1 Evaluation of advanced breeding lines for early maturity in kharif 2003 season

Eighteen advanced breeding lines (15 Spanish and 3 Virginia types) were evaluated in a
randomized block design along with one Spanish (JL 24) and one Virginia (HNG 10) check varicty during
kharif 2003. Single row was harvested at 85, 95 and 105 days after sowing (DAS), and observations
were recorded on pod and kernel yields, shelling percent and proportion of mature pods and kernels
Relative yield reduction at 85 and 95 DAS harvest was taken as index of maturity

Variance due to genotypes and dates of harvest were significant for all the traits studied. Shelling
percent showed significant differences due to interactions between genotypes and the dates of harvest

The percent reduction at 85 and 95 DAS harvest compared to 105 DAS is depicted in Fig. 1. The
genotypes, PBS Nos. 21031, 11066, 30076, 11029, 28008 and 11019 have shown lcast reduction in pod
vield when harvested at 95 DAS as compared to their yields at 105 DAS, and hence, were early 1n
maturity. These entries need to be further tested for early maturity.

Figure 1: Per cent pod yield reduction at 85 and 95 DAS compared to 105 DAS

Percentyield reduction

< Vv
L & o P A
Genotype (PBS Nos.)
[2 D 85DAS 95 DAS |

5.2 Evaluation of advanced breeding lines for early maturity in summer 2004 season

The ecarly maturity evaluation trial of kharif 2003 was also repeated in summer 2004. Same
materials and methods were adopted. Reduction in pod yicld ranged from 39 to 70% on 85 DAS and -1
to 60% on 95 DAS over the yield obtained on 105 DAS. Similarly, for kernel yield it ranged from 60 to
92% on 85 DAS and 8 to 73% on 95 DAS. The Spanish genotype PBS 21031 was found to mature in 95

days.
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PROJECT 02: INTEGRATED PEST MANAGEMENT (IPM) IN GROUNDNUT BASED
PRODUCTION SYSTEM

(V. NANDAGOPAL, M.P. GHEWANDE, S. DESAI, T.V. PRASAD AND
VINOD KUMAR)

Sub project 01: Integrated insects and non-insect pest management in Complex, Diverse and
Risk-prone (CDR) groundnut based production system

(V. Nandagopal and T V Prasad)
1 Screening of various genotypes against jassids and thrips

Sixteen stabilized cultures from Plant Breeding section were screened against the sucking insects
such as thrips and jassids for the sccond year. The population of the jassids through sweep net over five
time during the crop growth period for the last two seasons indicated that during 2002 summer it was only
0 to 2 per 5 sweep and during 2003 summer it was 2 to 10 jassids. Based on the population oriented
towards the lines, the lines PBS 12137, 21046 21018 and 30006 was found to be resistant attracting
lowest jassids population (Table 1).In the case of thrips, the line PBS 21018 recorded lowest
population in both the scasons and found to be resistant .

Tablel: Screening of various genotypes against jassids and thrips

Jassids / 5 sweeps Thrips / 5 sweeps
Genotype 2002 2003 Mean 2002 2003 Mean
PBS 12137 0.70 1.67 1:19 10.00 7.00 8.50
PBS 30018 2.30 2.83 2.57 9.70 33 8.52
NRCG 1840 0.70 5.67 3.19 12.70 6.83 9.77
PBS 21046 0.70 333 2.02 5.00 11.67 8.34
TG 26 0.70 417 244 6.70 7.83 7.27
PBS 29026 1.70 5.50 3.60 23.70 2.67 13.19
PBS 30052 0.70 7.17 3.94 14.70 6.67 10.69
PBS 21011 1.30 6.83 4.07 9.00 5.83 7.42
PBS 21018 0.00 233 1.17 2.70 3.67 3.19
NRCG 9573 1.00 10.17 5.59 13.00 12.17 12.59
PBS 30022 0.70 533 3.02 7.00 4.00 5.50
PBS 30006 0.70 3.00 1.85 6.30 233 432
PBS 30057 1.30 11.17 6.24 15.00 1033 12.67
PBS 14030 0.30 12.67 6.49 11.00 1533 13.17
PBS 11003 1.30 6.83 4.07 11.00 18.67 14 84
PBS 20094 0.30 9.17 474 8.70 19.67 14.19
PBS 18031 0.70 7.17 3.94 5.70 2.00 3.85

2 Integrated pest management in groundnut based mixed cropping system

An IPM experiment in groundnut based mixed cropping system was taken up during kharif 2003
with groundnut variety GG-20 and mixed crops viz., Bajra (Mh 179), Sorghum (local), Maize (local),
Castor (GAUCH-1), Pigeon pea (BDN-2). Cowpea (local), Green gram (local), Black gram (local) and
Sesamum (local) were used in the ratio of 9:1 with three replications. The plot size was 10 rows of 10
meter length with 45 cm spacing between rows.

The mixed crop green gram found to be good in reducing the jassid population as throughout the
period of crop growth the population was less (Table 2). The mixed crops like sesamum and maize also
shown promise in reducing the population of jassid. The castor and pigeon pea as mixed crop increased
the thrips population while green gram. sesamum and maize reduced the thrips population (Table 3).
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Table 2 Jassid populations in IPM (kharif 2003)
Treatment 40 DAS 50 DAS 60 DAS 75 DAS o9 DAS
Groundnut + Bajra 0.33 2.33 21.00 34.67 P
Groundnut + Sorghum 0.67 0.33 18.00 13.67
Groundnut + Maize 033 1.33 15.67 75 13
Groundnut Sesamum 0.00 3.33 ()'f)“ 1433 (5
Groundnut + Castor 0.33 2.67 13.33 44 .67 7 00

v Groundnut + Pigeon pea 0.67 2.00 17.00 30.00 ‘
" Groundnut + Cowpea 0,00 2,67 2700 2133 4
Groundnut + Green gram 0.0 100 12.67 10.67 s
Groundnut + Black gram 0.0 1.67 18.33 22.00 Sn
Groundnut alone 0.33 333 18.33 2233 513
CD NS NS NS NS NS

of groundnut in [PM (kharif 2003)

Table 3 : Thrips per 5 sweeps/5m length row
60 DAS 75 DAS 90 DAS

Treatment 40 DAS 50 DAS

Groundnut + Bajra 0.33 2.00 8.33 433 40
Groundnut + Sorghum 0.67 2.00 5.00 6.00 2.00
Groundnut + Maize 0.00 4.00 4.67 333 133
Groundnut + Sesamum  0.00 233 3.67 5.00 167
Groundnut + Castor 0.67 1.00 7.00 9.00 6.67
Groundnut + Pigeon pea  0.33 4.67 6.67 4.00 833
Groundnut + Cowpea 0.00 4.00 7.67 5.67 333
Groundnut + Green gram 1.0 3.67 1.67 2.00 167
Groundnut + Black gram 1.00 5.67 6.33 2.00 133
Groundnut alone 0.00 333 5.33 6.33 4.00
CD NS NS NS NS NS

Table 4 : Per cent defoliator damage on groundnut in IPM (kharif 2003)
40 DAS 50 DAS 60 DAS 75 DAS 90 DAS

Treatment
Groundnut + Bajra 0.92 2.57 2.85 6.92 3.85
Groundnut + Sorghum 0.70 3.92 348 3.98 5.37
Groundnut + Maize 077 427 2.72 5.88 3.87
Groundnut + Sesamum 0.87 248 4.20 7.55 6.12
Groundnut + Castor 0.87. 2.48 1.82 3.73 522
. Groundnut + Pigeon pea  1.08 3.60 1.67 4.22 7.13
Groundnut + Cowpea 1.18 248 228 423 4.17
Groundnut + Green gram  0.90 4.45 3.17 458 5.00
Groundnut + Black gram ~ 0.95 2.83 4.02 5.58 6.47
Groundnut alone 0.92 225 3.40 5.23 4.87
CD NS NS NS NS NS

I : Tl'lc defoliat_ion in gen'cral was very low and there was no significant difference in the ¢
;:em&'erem mlxled cropping system on groundnut (Table 4). In the case of damage to mived
¢ was very low in mixed crops like pigeon pea and \ HMERRGOIE
black gram (Table 5). PEBEON. P cowpea. It was very spectacular da
Ta »
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Table 5 : Per cent detoliator damage on nised crop m 1IPM (kharif 2003)

Treatment 50 DAS 60 DAS 75 DAS 90 DAS

Groundnut + Bajra CEE

- - -

Groundnut + Sorphum

Groundnut + Maize

Groundnut + Sesame -

Groundnut + Castor ———

Groundnut + Pigeon pea 38 6.67 4.07 2.50
Groundnut + Cowpea 118 10.40 4.00 3.25
Groundnut + Green gram 3.15 4.48 9.72 8.72
Groundnut + Black gram 340 37.93 6.90 7.67

Based on the cost of cultivation and the yields of groundnut and the mixed crop, the CBR was
worked out. In green gram mixed cropping system CBR was 1:2.00. The yield economics worked out has
shown that mixed crop with castor gave the highest income of about Rs.21.335 followed by green gram
(Rs:20.208) compared to the control which gave Rs. 11.547/ha (Table 6).

Table 6 : Groundnut yicld (kg/ha) in IPM (kharif 2003)

Treatment Podyieldof Yieldofmixed  Costof  Gross Monitory Net
Groundnut/ha copha  cultivationha  return/ha retu/CBR

Groundnut + Bajra 1288.76 * 9310 18119.8 1:1.95
Groundnut + Sorghum 1229.51 % 9310 17213.2 1:1.85
Groundnut + Maize 1236.91 6 9310 17217.6 1:1.85
Groundnut + Sesame 1244 32 % 10100 17072.0 1:1.69
Groundnut + Castor 1325.79 189 98 11200 213358 1:1.90
Groundnut + Pigeon pea 120729 187.50 11200 17956.2 1:1.60
Groundnut + Cowpea 112581 141.47 10100 17986.5 1:1.78
Groundnut + Green gram 1392 45 26.89 10100 20208.7 1:2.00
Groundnut + Black gram 76289 5348 10100 11001.6 1:1.09
Groundnut alone 82955 - 8200 11547 4 1:1.41
CD NS

Basic cost of cultivation Rs. 8200/ha
* No yield could be recorded due to damage by birds

3  Monitoring of the major insects pests of groundnut

The population of major insect pests of groundnut under monitoring programme was under taken
in monthly sown crops using cylindrical trap for aphids. sweep nets for jassids and thrips and pheromone
lures for leaf miner. Spodoptera litura and Helicoverpa armigera. The aphid population was highest
(151) during February. Jassids and thrips population started building up in August and continued to be
raising up to November. The leaf miners continue to present in low numbers, probably in the alternate host
plants. Helicoverpa moth catches were nil, whereas maximum Spodoptera litura population (51.5) was
observed during September (Fig. 1).
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Fig 1 : Monitoring of insect pests of
groundnut
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Integrated management of major diseases (ELS, LLS, rust, collar rot, ster, |
01

Sub project 02:
PBND) of groundnut

20

(M. P. Ghewande, S. Desai and Vinod Kumar)

Disease resistance
A total of 172 genotypes along with susceptible checks (GG 2 & GG 20) were evaluated ap4;,
ELS. LLS, rust and stem rot diseases under field condition during the rainy season of 2003. In \~
stem rot, each genotype was artificially inoculated with Sclerotium rolfsii pathogen at 30 day<
e recorded by adopting 1-9 modified scale. whl.

ions on foliar fungal diseases wer

emergence. Observat
the percentage of incidence was recorded before and after harvest. Observations

the case of stem rot,
pod yield (g/3m row length) were also recorded.
are listed in Table la. The results showed that ELS intensity ranged fr,

LS ranged from 2.00 to 6.83 grade. The disease pressure of rust was o
even in susceptible checks. Therefore, meaningful conclusion could not be drawn in this regard. Ti
incidence of stem rot ranged from 4.17 to 76.67%. The results revealed that out of 172 gcnol\'}c\ ';1 ‘
genotypes viz. CS 86, PBS 29058 and CS 19 showed resistance to ELS. Thirteen genotypes viz; CS
PBS 29017, ICGV 98103, PBS 12169, ICGV 00414, PBS 29058, CS 19, CS 86, CS 160, CS 77, CS

2

PBS 29020 and CS 168 recorded below 3.0 grade of LLS as against 7.0 grade in GG 2 and GC

indicating their promise against LLS. The lowest incidence of stem rot (4.17%) was recorded in CS
), CS 19 (8.12%) and CS 157 (9.09%) as against 76.67'

followed by CS 151 (6.94%), CS 25 (7.69%
PBS 24030, 58.33% in GG 2 and 29% in GG 20. This indicated that genotypes CS 168, CS 151, CS
ion against stem rot. As regards yield, highest pod yield of

CS 19 and CS 157 showed resistant react
g/3m row was recorded in CS 19 as against 98 g/ 3m row in GG 2 and 83 g/3m row in GG 20. R

Promising genotypes
3.83 to 8.5 grade while that of L

need confirmation during the rainy season of 2004.

: Eleven 'g.roundn}lt genotypes were also tested against S. rolfsii in concrete block in artific
inoculated condmor_l during the rainy seasons of 2002 and 2003. Observations on plant mortality

recorded at weekly intervals up to the maturity of crop and after harvest as well. The results are giv

Table 1b.
The f_ia.ta of two years revealed out of 11 genotypes tested, none was found to be completel
from S. r;)lﬁm infection. Thp pooled data of two years showed that the lowest disease incidence o
rot (7.85%) was recorded in CS 19 followed by ICGV 86590 (14.75%), a resistant check as

55.59% incidence in GG 20, a susceptible check.
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A total of 29 genotypes including released varieties (12), advanced breeding lines (9) and
germplasm lines (8) were evaluated against stem rot pathogen (S rolfeif) under artificeally incculated
concrete block condition during suimmer, 2003 The incidence of stem rot ranged from 8 27 to 100% The
minimum incidence of stem rot (8 27%) was recorded in 1CGY 86500 a released variety of ICRISAT and
resistant cheek followed by CODE 1-1 (16 39%) and €S 19 (17 44%) both advanced breeding Ines of
NRCG as against 100% n Kadiri 3, 97 79% in GG 2 and 73% in GG 20 the susceptible checks(Table I¢)
Thus. based on three seasons data it 18 concluded that €8 19 (IMV 2 x A dhiacoence). an advanced
breeding line of NRCG can be used n stem rot resistance breeding programme for crop impravement

A total of 33 penotypes meluding 10 released varicties, 21 advanced breeding lines and two
germplasm lines were evaluated against peanut bud necrosis discase vis-a- vis yield of groundnut during
summer 2003 under ficld condition. The results are presented in Table 2

The results in Table 2 indicated that the incidence of PBND ranged from |11 to 16,27 The
minimum incidence of PBND (1.11%) with 440 g/5m pod yicld of Sm row length was recorded i 16 45
followed by UF-70-103 (1.98%) with pod yicld of 365 g/ 5m row and Codc 7 (2.23%) with pod ywld of
475 g/5m row length (next highest). Other genotypes viz, PBS 12032, PBS 11006 and ALR 2 recorded
below 3% incidence of PBND with pod yicld of 300-365 g/5Sm row as against 16.20% incidence in TG 49
with pod vield of 210 g/5m row. It was interesting to note that an advanced breeding line PBS 11058,
although recorded 13.57% incidence of PBND (next highest) gave maximum pod yield of 530 g/5m row
indicating its tolerance to PBND under ficld condition

Also. a total of 150 genotypes including susceptible (GG 2) and resistant check (3 11) were
evaluated against collar rot pathogen (Aspergillus niger) under laboratory condition by adopting dry seed
resistance technique. Out of 150 genotypes, 10 genotypes namely Code 1, CS 115, CS 117, CS 132, PBS
11067, JAL 05, JUN 33, CS 53, CS 65 and CS 81 showed resistant reaction against A. niger (Table 3)

Similarly, 19 genotypes including GG 20 as susceptible check were evaluated against stem rot
pathogen (S. rolfsii) at seedling stage under laboratory condition. One genotype, PBS 18062, showed
moderate level of resistance at 30 days after emergence (Table 4).

2 Management of stem rot (Sclerotium rolfsii) through organic soil amendment

A ficld trial in as RBD with three replications and a susceptible variety GG 20, was conducted
during the rainy season of 2003 to study the effect of soil application of fresh leaves of karanj (Pongamia
pinnata), neem (Azadirachta indica) and wild Sorghum (Sorghum halopens) @ 100. 250 and
500 kg/ha each in furrow at the time of sowing for the management of stem rot. Also, the effect of
application of elemental sulphur @ 20 kg/ha was studied for the management of stem rot. Results are
given in Table 5.

Results in Table 5 indicated that the incidence of stem rot and pod yield varied significantly
among treatments. The incidence of stem rot ranged from 10.27 to 30.75%. he lowest incidence of stem
rot (10.27%) was recorded in the trcatment of soil application of fresh leaves of wild Sorghum @
500 kg/ha followed by fresh neem leaves @, 100 kg/ha (11.54%) and soil application of clemental sulphur
@, 20 kg/ha (12.74%) as against 26% incidence in control. The highest pod yield of 2090 kg/ha was realized
in the treatment of soil application of elemental sulphur @ 20 kg/ha followed by fresh leaves of
karanj @, 100 kg/ha (2030 kg/ha), fresh leaves of neem @ 100 kg/ha (1976kg/ha) and fresh leaves of wild
Sorghum @ 500 kg/ha (1945 kg/ha) as against 1670 kg/ha in control treatment. Based on the results it can
be concluded that soil application of elemental sulphur @ 20 kg/ ha n furrow at the time of sowing or
fresh leaves of wild Sorghum @ 500 kg/ha or fresh neem leaves @ 100 kg/ha should be applied for the
management of stem rot.
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