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Preface

Ihe vear 1997-98 too has been a year of change, especially for research. One of t
' of the research programme under

he

significant changes has been a thorough overhauling
the expert guidance of the Research Advisory Committee of the Centre and r('nrl.(-m.ntlnn
to make it the instrument of executing the Perspective Plan of the Centre, NRCG Vision-
2020. The project activities do fulfil the primary charge of the National Research Centres
i.c. to provide the basic and strategic rescarch backstopping to technology dvvvlnpmcrﬂ.
Eleven rescarch projects have been identified keeping in view the priorities, and expertise
and resources available for the IX Five Year plan. Some of the new fields which get
emphasis through these projects are biotechnological approaches to groundnut
improvement, a systems approach for groundnut cropping, weather-based prediction
systems, biopesticides, biofertilizers and value added groundnut and its products.

The efforts have continued for the development of human resource to meet the
current demands at all levels: scientific, technical and administrative.

Under the TAR-IVLP project, the farmers of the adopted villages have been
convinced of the practical utility of the wheat straw mulch technology developed by this
Centre, for hastening germination, conservation of moisture and maintaining favouable
temperature regime in the summer crop. The Centre has also joined hands with the Central
Marine Salt and Chemicals Research Institute, Bhavnagar in implementing the Biovillage.
This programme has been sponsored by the Department of Biotechnology for an integrated
development of villages for self-sustainability and clean environment.

The Centre has now taken the recourse to exploring the possibilities of obtaining
competitive grants from the external funding agencies as one of the means of augmenting
the financial resources for research at the Centre.

Whatever little we could achieve has been due mainly to the guidance and
encouragement from the Indian Council of Agricultural Research and the enthusiasm and
dedication of all my colleagues. I look forward to the same in the years to come to make
to Centre reach its peak.

I welcome the constructive criticism, if any, from one and all for further
improvement of the progress of the Centre.

A. Bandyopadhyay
Director
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STHE god GIUT, 98 d dAcheiaht

aﬁwg&ww%gmﬁﬁrﬁmmﬁﬁmasmmmﬂu@%ﬁwmmﬁmwmm:
A | T T 7 FAE B 15 A A 6 Ui @ O @ foe Featea fEwar

A T F FATT B T 56 TAEA FAF F TEAN IS IJeqEhA 4 72 g AN & e A
T A U A A S aa et s @ ufy s e e @ e o EEer

FHE (NRCG 5199, 7720, (44B), 1463, 698 (HYR), 9573 (WL), R 1339, 4659 (FST)
F oI va gEtud O @ WY gedE & T

TRE W A AW ST 73 FHE @ 3T vd IEe § o2 O @ Aedwd F a2 fE
NRCG 879 vah BFER e # 991 T8% 39 9 WO @gd &3 50.4% =41 21.9% & 494 100
S T TS 61 WK q@T 40

A I D outreach FF ¥aARR Fww A 1425 FATH FHH A HUA SHfEaet HA
FAHS FARU GHET FASAT Tl T T

PStV e a@w@ ¥ Ha T 2o F1 A TR, WER FU WR (875 THAAGEA HATRI) T
WEITER @g (1500 T FA FAIH! ) TAAifaAa e v wdia e @ agioe e

fion =g ¥ HA F HAS INA & ¢ 23 I (valencia) A 32 FAW (spanish)
TER FT 6 AT IO g A A T I TR FAGT N GEAA A T A TE IER
NRCGs 615, 1176, 1727, 3491, 3812, 3978, 3546, 3902, 5202, 6828, 7198.

WA I B W AN A AR S e vee a3 SeeEA wEe d o e
T AR QT TN T 1996 TF YR [FA T 676 FAAEA FAGT 1 Aferd o Ao A q@T
Eameil

WA FF D @ outreach F W v W IRA& (maintained) FFeA FAE F T T
T AR A I

faftv= Ieval @ 919 @HaR W SidE T4 FaE fafEme 29 a8 ssaE (de ysitadt) &

o T T T 44 F2 79 70 KA A F2 F F6 7%, M GG & g v foran wan 9ét & 38
BHER Feal o =g far

2 gl TAG 20 @ J 11 & #@1 & 9 & @4 A. duranensis, A. Cardlnassii,
A. pusilla, A. paraguariensis, A. stenosperma, ICG 8192, A. chacoense, A. correntina

T A. prostrata ! TR FHE & ¥ A ITM T 18 FAMAA TFAGIAH] & AL 94D T
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wift wih e W W () w wAE T

o weE W g A gy W w2 w ufAfE 2-2 ew TR ZTE=H 7Y s
yoaw wawn wyiew & fau o zn A fam w0 wEA

QI W A AN A A AT AraaTd A AEA & AV AEE Av A
.

foram - | Form 3 fo 200 val o o1 F9 %% 9 A 71 % 7 It # v
T F W e W Ui 717 A 74.8% 9fAA an

GA:$.200ppmitzz3omwmmmﬁm%m=@z; D33
10% 9fAwA WA 3= %1 o /%0 T 2aaataa (faFifha) M2 @2 #F S (e
aogA 71 WfAvA so 7= gAfaa fE

aw ggf= 29 3 AAfm A AfuFas HIeneE auAE A A T AFT 900 1w e
WA WA AEAFNEL FAFA A A0 T amA ) A & o 3w # amae mwa 7 oo o
91 z2 98 A Ho7AA faveaam A F 13 &7 900 3 fav faawim heterosis 9 T @53 o 7 -
#v A7 gfafEm gl wwdEr W Ard gafe e w@ M 13 x Chico & 909 759 7 2 = —
ufafEm warn w1 Fefeaa am

924 whuen % ufa afadfuma A iF F A E A T # A FE o F oo
w wa fF % % afadfam e w0 F vEe oftafas 72 At 78 sEn o ameEEe e 5
ufanfia % fag A @ ) 99+ @A, PBS 105, PBS 228 741 IR 14 (NRC(, =
ICGV 86020 (ICISAT #1) @41 ICG 781, NCAc 343 3t NCAc 927 5-=z= Fw13 +-
e % % fawg afand o w fafeesr i aaastdn fAfema & faeg afea & o o
THAANA % 154 wead A 23 wEAd w1 WG O W T w1 39 Wi A R A g g
7 v

A % 2 A1 feafa 7 fod @m0 e, PBS 11050, 190037491 21065 @1 wrar i -
A 7 B 7 i faf @ ufe wfgorn & v K o) T TR A s, a0
a e vfoan i 4wt W i iy

P PBS 11015, 11040, 11050, 14017, 20027 441 21018 e wfeaitn (250 -
A 15 ) @ afa stverga afeegn o iy

NRCG 1308 agr 7mammmammmmmw.

wﬁmﬁ%%ﬁ%ﬁﬁﬁﬂw%mmmnﬁw 74 Ua
% CS 19, Code 7. Code 30a491 PBS Nos 20026, 2106374 21063 334 qoitrn & foe CS1¢
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Code 79 Code 30, PIIS 200206, 22028, 12028, 120209, 12032, 12008, 12065, 20142
0147w 22030 wa® wivien o Ay 1S 20000, 200005m, 20017, 11019, 12017
12029, 12032, 12088, 120063, 20142, 22080, 8% CS510 he o for s 24000, 2400 ]
Code 11 % Code 7 foa

AL 1907 N 20 A A 2 WM we CYO 3l DRV 1213 (NRCG o wovmn ) g advwen # faa
S¥9 Peanut bud necrosis discase (PBND) @ @@am @ sas wa a0 av. =i el Y5
PBRDR 32, ICGV-866G52 aw 1CG 239 % PUND a1 @wwam 2 ufqoe a4 aw e o)

NCAc 927 aw ICGV BGHOA &1 @A o) A 4 o i 741 [ 14, CY 7 2=
PBDR 48, CY 14, DRV 1, PBS 1-1, 27(7), PBS 145, PBS 2297 a4 |CGV B6250 4 4
23 o) o ween 2 ufawa A @ aE ) aega gonfam A A CSMG B4 - A GG 20 A
Sclerotlum rolfsil & wfa yowdts uffdfim anidl wenfer Noraea & umaonan 4 f6a a2 g0z &
o F weE @ ufq Wi @A 1996 - 97 T W@ A 1997 @ srafi A Aar e @ geAd gfam gefaa
FHT =) A e A s Sham A A A ICGV 86020 A1 WA 41 wEAr d4a W 811 1A
9@ TATEE T 9 R @ NCAe 3418799 35% a9 GG2 W 22, 14% ufvafas fam w39
1997 &1 |AG T4 WA G & TOAA GAA AN Ferd 4 9l wwavn & forg seaiaa faw @ 20 sanm
AR J11 A AA FEA A DA EAAEATA AR g wn NRCG 5850 & w1997 # J41 NRCG
734 F1 @A 1997 A AT FHA A EFG TG0 TN

93 R (in vitro) 96 WHVT TAT A FIAAENIA @1 G FH 10 A 100 GATE 741 13.33 F 100
SfF9ra 78 gonfa et 94 J 11 (afefed) A1 @ fawg ICHNG 88448, BAU 13, JSP (HPS) 24,
JSSP (HPS) 8, JSP (HSP) 19 @ AUCROG ™ HPS Tatifel - #eaver=1 war qatfers faan s w1 21
goA SB X1 & warmmen ¥ a9 I 9l @ vereie (explants) & stageli@ (protoplast) &1
T qan e Afga fmar an SR (hypocotyl) @ @9/ 1 vaaaee (explants) J
2 9fAsE At @4 1 gfawa dfaedst (pectinase) & @ sifod wEn A Wfaw (viable) Staza @
sfgao faram AATauR varea @ sagenal @& gfawn wffem (layering) fafr & 20 sfaws
FFHA (sucrose) B4 1.65 x 10° 9 fa. for, wrn wam 3 Siazadl e wad &t @ foa MS e,
9 9fasE #4121 (mannitol) & @™ aur V47 WfEm a gf¢ @A (growth hormones) ® =
HATSA F1 AT { A @ MS A v V47 @ (V47 medium) ¥ @du @l m o stazse
A Fad FAE (budding) # 9 T FafE aw A A walw @ v fde @ gda w@em 3
SAazara # urfeE st @ sraen ar T Sl SO A @ e biolistic @ - A
Agrobacterium mediated %@ &1 yam f@m wn @fw ol w At (bombard) ® faw
plasmid DNA & @4 GUS @41 &0 fluorescencee protein (GFP) & 3w fadm e GUS
H A 97A I9d AGERA A transient expression @i WafE GEP A @i transient expression
A1zl ganfa J 11 & ZEr yu E osmotin 9 @41 NPT 11 §aad Jaa Agrobacterium @
Ara Ar dadE T fan s e o @) qelene aar sl @ sm eftao @ fae s
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Aty mdada a8 422 agaAafin, day ) afa wy sey qon s gl # fa e o
M EAAT 180 76188 A W Sclerolium rolfsi A Aspergillus niger % ufs wei sy
afafafirn wafila @ ez A 362, 397, 359 A9 C 185 A IAA A derevn sean gt £) AZNAZ
FC 220, C 63 @M C 103 (Wi Argangs e ) A ae ,]'m Y SETH AT AEAs A C 185
(wgemeas ) A anal @) W Dloassay A ey e afa e

AR A A (30 A gt A gt A g0) B A GO AN A qG A A A A AT
A werd A5 e wed Rafern wwsn s am wn wn @i yaEen & A v v S, w7 A
A A A VA WRERE A W wen qw e i A wefa @ el e ww e fazarim

@A PG A @ard @ A @ln @ e afen wwd ® A9 Organic FEF 1 A0 Y A
fats=ar aelt

wmﬁ?ﬁmwm%mﬁmﬂaﬁ@aﬂﬁmaﬁﬁﬁﬁmﬂﬁf 10,049
ufd 2. o sifaRes e fan 58 owe afesail SR oo, affan, S AR S Ao wIEAE HAEA F1 77 FAA

F WY U WY B =T AIGH Feoll il TS F TG W WHT T 22,042 F 28,413 AU T 34,669 FA 2
=1 sifaftas @y fTan

FEE # A A ufafrm S @ weedl F e w vE yaE e En e
i fom M 13 (BoF arell) & 19 3Re &t U 218 yoitd ICPL 87 & w3 & s 78 &l 37124
959 foan /2. uoifas foran T srafer Frwedt & A vafes el (afStfan o, afsifa =3 = =)
1 E F AR fEE B wa ww e v v awtua semme ¥ s e & 99 gate gEe
(afStar o, afsifan 5= 9 |fw) & @ g 6 39 Fe @ ™ @, e 1 == =
DCS 59 & |4 €74 ¥ HThell &l Do arell e Fied - 3 F Aforea™ vl See YaRad & m

TR & WAl & U AW ger F U sl ) e @ fGeiE " e -t aw
el + A getes aren B Isan T A uRomw wmen w6 wen qu w6 iy qen 99 € 399
FAforwaa (150 fwan /2.) a@ @

HEA L

HeR w1 9f 5 uferd St @ frw st 9e wem %A 2 nos/sweep T4 1.5 nos. /
sweep & 919 HEE & W Ifaw™ ¥ I o i & w@m ETL'S ¥ &0 1l T |

SteArd fsor (0.02 uftea wERfEE + 2 gfhwe AW 9w) @ @ feea ¥ SR @ 3w s
= fora safs = e s@ (2.2 nos/m sweepnet) Jiftre aER W@

A qW & Wehelld Sl 3 Fahd e & T, viride (Monitor-S 62.5 s TR W) 7=
# FATAN HTA T N AA W AFTH (480%) T U w2 = A W waww e
T. viride (Monitor w.p.4 U./f%. W ) & a9 Fo ® 901 T 29 IR & w8 2w Eaw
AT RIS AT @ 1000 I /2. R AW g K A sferchem w A e (1060 e /) R
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AN T viride® W favrar w1 oiride w1 X sepera a At Sads oo,

™

At A W wefAe arwR & Al (ELS) @ uB A (LLS) v w A (rust) o,

¥ fafivsr war andtort X anlol Fysrar aulbity g o @) s A Ay g gy,
ELS, 39 wfdwa aw, LLS 54 ufdere 7 aw o 49 ufdere o) e 3 gphgh ey, 1

TR @ Y snren g wae watsrer sae + stem o fored ELS 50 99 2, LLS 44 45
w21 WRng aw @) avesan w9

Hq

It gl wErd oA & fow o o B I, wrEeEd By, w9, g4t w5 4, A
IR g wErd A A e o A 2 s WA ) gesE @

ST AR TRWE T WS fehal 1 3K 23 A 24 FYFA 1997 T4 30 & 31 4 1,
A7 1 S R mmn

vdfadifeha dw1 Perspective plan fei@ (vision 2020) &t f&ar wmm 2 o

SFEH A AR FET @ SR Fe bruchid beetle (Caryedon serratus) # faz .
Stamt et @ veae iRk g w ICAR 3R CSIR/TMOP 2w &1

T 6 AW ® FA (PStV & UfeEsl & wRW) & AE USHE areieaed Friwy o
farar mam

FEH - AW 94 JEE (Institute Village Linkage Programme) &8@&% &7 5714
611 ST TF AT & e 9T & WS A et siaete 9 @ @ NRCG 37

g3 farar m@m
W6 & a4 9edl & fog @ W A va wvaed firew uftew sefes wefem e

TSl & HeAH Al T a08E W@ @ fog, NBPGR 7% et @ g0 s s vis
(cold storage module) #t yefaa féar a2 da= W (500 g&r) Fewawr famar

9EA FY ¥ Foe U A YEA 1 T T FAPKIE 7 25 AR saA i g e
3% sftga farar
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Summary

Germplasm conservation, enhancement and biotechnology

Seventy released cultivars were characterized for 45 agrocmarphologica
further confirmation

Two hundred and eightyv-five accessions were evaluated for 15 qualitative and ?
Jquantitative traits

Fifty six accessions identified to be resistant to or tolerant of one or maore Bio
abiotic stresses were evaluated for vield attributes for two years, The promising acce
with desirable vield and related traits were identified, which were NRCG 5190, 7720007
1463, 6G987(HYR), 9573(WL) and 1339, 4659(FST)

Eleven bold seeded accessions evaluated for yield and quality traits indicated NECE
879 as promising with HSM of 61 g with oil and protein contents of 50.4 ind
21.9% respectively.

1425 accessions were supplied from NRCG Outreach Centre (NOC), Bhubaneshwar &
AICRP(G) centres.

The rejuvenation of PStV-free germplasm was undertaken at two locations. At Sardar
Krushi Nagar, 875 accessions and at the NOC, about 1500 PStV-free working collection
were multiplied.

Twenty three valencia, and 32 spanish types were evaluated for six agronomic traits
in the summer season. The promising accessions identified were NRCGs 615, 1176, 1727,
3491, 3812 and 3978 (FST) and NRCGs 3546, 3902, 5202, 6828 and 7198 (VUL).

A compendium on germplasm accessions identified by different sections at NRCG
since the inception was prepared. The passport information on 676 accessions identified
till 1996 is provided in the document. An inventory of accessions maintained at the NOC,
Bhubaneswar was prepared.

Eighty-eight interspecific (cultivated sp.) crosses were made with various objectives,
especially to counter biotic and abiotic stresses. A total of 44 Fs and 70 crosses in F, to
F, generations were advanced to the next generation. Thirty-eight promising cultures
were selected from the advanced generations.

Eighteen interspecific hybridizations were made using two cultivars viz. TAG 24
and ] 11 as female, and A. duranensis, A. cardenasii, A. pusilla, A. paraguariensis, A.
stenosperma, ICG 8192, A. chacoense, A. correntina and A. prostrata as male parents. In order
o produce monosomics and locating genes, a nullisomic line was crossed with parents
with marker traits with a view to testing the association (linkage) among marker genes,
all possible corsses (fifteen) have been made.
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SUMMARY

nitiation produced two to three more flower,

The cutting of main axis at flower i gramme.

P ' ] 9 | r()
day and it may be effectively in hybridization p

o related with relative 1,
The pollen germination was found to be pObllin")' correle e hup

‘ A
and negatively correlated with temperature.

i w she
Seven mutants of Girnar 1, a Cultiv;l’) with lo
promising for shelling outturn (71.7 to 74.8%).

GA, @ 200 ppm induced pollen sterility upto 30
induce only 10 % pollen sterility. :

In M, generation of gamma irradiated genotypes, upto 50 per cent pollen steriljy, ,
recorded.

Among the four habit groups of groundnut, Valencia genOtYP;-‘Sﬂw‘JfC kaL’nlr.nl to be ¢
most reproductively efficient but produced the legst m;ml})ler (8 dOVYtL‘r'b; ‘fhuj\" can }
used as parents in hybridization programme to échleve fesaicproduc g € ficiency
generation mean analysis with two crosses considerable heterosnfs }:vas tound for
flowers in F,. For total flowers, these crosses had shown presence of the .lntt‘%a(‘t}nn eff
pre-dominantly of duplicate nature. For days to flower initiation, the interaction
were absent in the cross M 13 X Chico.

In a study of Fls of crosses between parents with combinations of resistance
leaf spot (LLS) and rust, it was found that resistance to rust appeared apparently
dominant but such generalisation could not be made for resistance to LLS. The by
lines PBS 105, PBS 228 and IR 14 (of NRCG) and ICGV 86020 (of ICRISAT) an
accessions ICG 781, NCAc 343 and NCAc 927 were found to be resistant to LLS 4,
diseases.

lling percent, were |

9%, whereas Ethrel and 2 4.1,

Out of 154 advanced generation cultures bred for resistance to various biot
abiotic stresses 23 cultures were selected for further use in breeding programmes

The three cultures PBS 11050, 19003 and 21065 were identified as soil-moj
deficit stress tolerant as their reproductive efficiency in term of mature pods
number of flowers was higher than other cultivars tested under similar condition-

The cultures PBS 11015, 11040,11050, 14017, 20027,and 21018 were found
tolerant of iron chlorosis (visual chlorotic rating <1.50).

NRCG 1308 and 7599 were found to be relatively tolerant of Al toxicity.

SRS v
The breeding lines which were found to be resistant/moderately resistant to v.
diseases and insect-pests were CS 19, Code 7 Code 30 & PBS No's 20026 21063 &
for early leaf spot; CS 19, Code 7 and Code 30, PBS 20026, 22028, 12029, 12032,
12063, 20142, 20147 & 22030 for late leaf spot; PBS 29033, 29035m, 29017, 11019,

12029, 12032, 12038, 12063, 20142, 22030 and CS 19 for rust; and 24003, 24001, C«
and Code 7 for thrips.
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SUMMARY

In summer 1997, out of 70 genotypes tested two, CY 9 and DRV 12 B(NRC(? brecdmg
lines), were found to be free from peanut bud necrosis disease infection 11 vivo. Four
other genotypes viz., CY 5 and PBDR 32, ICGV 86652 and ICG 239 had below two per cent
incidence of PBND.

NCAc 927 and ICGV 86594 were free from stem rot and IR 14, CY 7 and PBDR 48.
CY 14, DRV 1, PPS 1, PPS 1-1, 27(7), PBS 145, PBS 22017 and ICGV 86280 had less than
two per cent incidence of stem rot. Out of 27 cultivars, CSMG 84-1 and GG 20 showed dr.y
seed resistance to S.rolfsii. However, all were susceptible to stem rot at seedling stage in
vitro. Out of the 15 genotypes tested during kharif 1996-97 and rabi-summer 1997 against
stem rot in artificially infested concrete blocks, ICGV 86020 recorded the lowest
incidence (8.11 per cent) of stem rot as against 35 per cent in NCAc 341879 and 22.14 per
cent in GG 2.

Out of 20 genotypes evaluted for pre-harvest A. flavus infection, no seed infection
and seed colonization were recorded in J 11 during kharif and summer 1997. NRCG 5850
was free from seed infection in summer 1997 and NRCG 734 during kharif 1997. Seed
infection and seed colonization in vitro ranged from 10 to 100 per cent and 13.33 to 100
per cent, respectively, in ICHNG 88448, BAU 13, JSP (HPS) 24, ]SSP (HPS)8, JSP (HPS) 19,
being tested in the HPS varietal trial of the AICRPG, against Cv. M 13 (susceptible) and
] 11 (resistant) checks.

Different explants from in vitro raised seedlings of cv.SB XI were tried for the isolation
and purification of protoplasts. The combination of 2% cellulase and 17 pectinase yielded
more number of viable protoplasts and the hypocotyl explants responded better. The
yield of protoplasts after purification by layering over 20% sucrose was 1.65 x 10° /ml
from hypocotyl explants. Both MS with 9% mannitol and V47 media, with three
combinations of growth hormones were used for culturing the protoplasts. The protoplasts
showed only budding in the MS based culture medium in all combinations and in the V47
medium, the initial protoplast division was observed in second and third combination
after 7 days in culture.

For the standardisation of transformation protocols, the biolistic as well as the
Agrobacterium mediated methods were attempted. Plasmid DNA with GUS and Green
Fluorescence Protein (GFP) were used to bombard the somatic embryos. The GUS gene
showed transient expression in a very high frequency and the GFP did not show any
transient expression. Mature somatic embryos derived from the cv. | 11 were co-cultured
with Agrobacterium containing the Osmotin gene and NPT II marker.

To understand the interspecific relations, pairing behaviour of F1 hybrids and its
allo-hexaploid of J 11 x A. cardenasii (ICG 1158) were analysed. The ring trivalent indicated
the presence of at least one isochromosome in the genomes involved in the hybrid. The
presence of the isochromosomes suggests selective duplication of chromosome arm
followed by their inadequate differentiation in course of evolution in the genus Arachis.
The -o- forms of quadrivalent as observed in the PMCs are clear indication of the
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SUMMARY

. \ v C18°
220, C63 and C103 (potent cvanide producers) reduced root growth and isolate C185
(non producer) significantly enhanced the root growth of groundnut in a seedling

bioassay.

Groundnut dibbled as a early crop in-between rows of wheat (spaced at 30 cm row
to row) either at grain filling stage or at 15 days before harvest of wheat was found to be
profitable.

Gram, wheat and mustard as sequential crop responded upto the recommended dose
and sunflower upto half of the recommended dose of N & PP when grown after kharif
groundnut. Variation in organic carbon content (%) of soil between kharif groundnut and
Khanif fallow after harvest of kharif groundnut was less.

Two cuts of pearlmillet on bunds of border strips in association with summer
groundnut was found to give an additional return of Rs.10,049 ha”. Similarly vegetables
like fenugreek, coriander and radish as intercrops with summer groundnut and harvested
within a months as fresh vegetables gave an additional return of Rs.22,042, Rs. 28,413 and
Rs.34,669, respectively.

In an attempt to study the inter relationship of inter genotypic interactions among
intercrops, when three habit types (virginia runner, virginia bunch and spanish) of
groundnut were associated with four pigeon pea cultivars, the highest pod yield of 959 kg
ha™ was recorded in the combination of cv. M 13, a spreading groundnut in association
with a short cv. ICPL 87 of pigeonpea. In a related study when three habit types (virginia
runner, virginia bunch and spanish) of groundnut was associated with three castor
cultivars, the highest pod yield was recorded in semi - spreading groundnut cv. kadiri 3
in association with tall cv. of castor, DCS 59.

The number of pods and pod weight/plant were the maximum when one_lcu]tivator
+ MB plough was done which resulted in the maximum pod yield of 1195 kg ha , contrary
to the general practice and recommendations of shallow tillage for groundnut cultivation.

Crop protection

The population of thrips and jassids were below the economic threshold level
through out the crop growth with the highest population of 2nos/sweep/5m and 1.5 nos/
sweep/5m row of groundnut of jassids and thrips, respectively.

The spray with pesticides mixture ( 0.02 % Phosphamidon + 2 % Neem oil) gave good
control over the jassid (0.72 no./m/sweepnet), while the thrips population increased (2.2
no./m/sweepnet).

Pooled data over three years indicated that soil application of T. viride (monitor S @
62.5 kg/ha) as a bio~ontrol agent gave maximum control (48 per cent) of stem rot followed
by seed treatment with T. viride (monitor w.p. 4g/kg seed) and combination of these two
treatments. Soil application of castor cake @ 1000 kg/ha gave maximum pod yield
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About the Institute

The National Research Centre for Groundnut (NRCG) was established in the year
1979 by the Indian Council of Agricultural Research (ICAR).

With the drafting of the perspective plan ‘NRCG Vision-2000’, the mandate of the
Centre was reoriented to provide basic and strategic research support backstopping to the
National Agricultural Research Systems on groundnut. Accordingly, the revised mandate
is as follows.

e Conduct basic and strategic research to enhance production, productivity and quality
of groundnut.

e Act as the national repository of working collection of groundnut germplasm and
information on groundnut research.

o Establish relevant institutional linkages, offer consultancy and training, and

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

The research activities of the Centre are carried out by nine scientific sections:
Genetics Resources, Plant Breeding, Genetics and Cytogenetics, Agronomy, Biochemistry,
Plant Pathology, Entomology, Plant Physiology and Microbiology. Eleven research projects
have been formulated to achieve the Centre’s mandate during IX plan period and
appropriate strategies have been followed for the successful implementation of these
projects. In addition, projects funded by external funding agencies are also being
implemented at the Centre. The supporting sections of the Centre are: Library, Farm,
Establishment and Audit & Accounts.

The NRCG is located 4 km away from Junagadh main town on the Junagadh-Ivnagar
road. Junagadh is connected by road and meter- gauge railway line to Ahmedabad which
is 376 km away. The nearby airports are Keshod which is 35 km away and Rajkot which
is 110 km away.

The Centre lies on 70.36° E longitude and 21.31° N latitude at an altitude of 60 m
above mean sea level. The landscape of the are 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 erratic 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 meagre 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.

Annual Report 1997-98
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Research Accomplishments

Genetic Resources

Project: Collection, Mintenance, Evaluation, Documentation §nd
Distribution of Cultivated Groundnuts and Related Arachis Species.

N.R. Bhagat, K. Rajgopal, K. Chandran (on study leave), P Para, M.FP. Ghewande, V
Nandagopal, J.B. Mista and A.L. Singh

A. DISTRIBUTION OF GERMPLASM

To support the ongoing research programmes, 164 accessions were supplied to three
. . : A

Sections within the Centre. The supply of germplasm was also undertaken from the ! VRCG
Out-reach Centre, Bhubaneswar to six indenters and 1425 accessions were supplied

B. MULTIPLICATION AND EVALUATION OF CULTIVATED GROUNDNUT
GERMPLASM

1.  Multiplication

As a continuing cleaning up operation of germplasm collection from PStV
contamination, the rejuvenation of PStV free germplasm was undertaken at (a) Gujarat

Agricultural University, Sardar Krushi Nagar; and (b) NRCG Out-reach Centre,
Bhubaneswar.

(a) Gujarat Agricultural University, Sardar Krushi Nagar

The working collection comprising germplasm accessions (692), disease
resistant lines (119) identified at Bhubaneswar, released varieties (61) and 12
bold seeded accessions were multiplied during kharif 97. Nine accessions
failed to germinate, and the pod yield (g) in 300 accessions was above 250.0.

(b) NRCG Out-reach Centre, Bhubaneswar, Orissa

About 1500 PStV-free working collection was sown in July 1997
and harvested in November 1997 for maintenance and seed multiplication.

2. Preliminary evaluation
a. Yield evaluation of specific accessions during summer 1997

Fifty-five accessions comprising 23 valencia, and 32 spanish types were evaluated
for six agronomic traits during the summer season. The collection was scored for six
agronomic traits (Table 1). The promising accessions identified for yield were NRCGs 615,
1176, 1727, 3491, 3812 and 3978 among valencias with more than 350 g pod yield/m, and
NRCGs 3546, 3902, 5202, 6828 and 7198 in spanish types with more than 450 g pod
yield m2.
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traits
Table 1. Mean (M) and Range (R) for six agronomic

e M R
Tl‘.\“ I &

- _ 3.3 Gl
| Days to 50 % flowering 32 0 68.7-1
’ l:nd lu.‘.\r.mg_twl.\nts (%) 336:4 140.0-55
3 Pod yield m? 56.1 46.2-64 -
i t\jhol!ing outturn 83:4 71.6-92 1
d. SMK per cent 37.0 25.0-61
6. 100-Seed mass -

b.  Characterization of germplasm ; 3
Two hundred and eighty-five accessions acquired from the NRCG Out-reach (...

Bhubaneswar were scored for 15 qualitative and 6 quantitative traits. The infor,_,
generated is being catalogued.

C. CHARACTERIZATION AND EVALUATION OF RELEASED

GROUNDNUT CULTIVARS iy .

Seventy released cultivars comprising 16 Virginia b.unch, 17 _Vlrgm;a runner.
Valencia and 35 Spanish types were characterized. The tr'lal was laid out for. the
time for confirmation of previous observations. '.I‘he cultivars were.scored for 45 .
morphological traits. The extent of variation for yield and related traits _ha\’e been
in Table 2. Wide variation in oil and protein contents was present. Oil content r.
from 45.1 % to 54.9 % and the range was between 18.5 to 28.2 % for. protein content
highest oil content (54.9%) was recorded in GG 20 cultivar and the highest protein (.,
(28.2) was in CSMG 84-1.

It was observed that the pod and seed characters will be the most stable and
in identifying a few cultivars. However, the overlapping of traits persxst in these coll;
for many morphological traits. A compiled reference manual will be brough:
containing information on all qualitative and quantitative traits to facilitate th.
certification agencies and the groundnut breeders for identification of released cul:

Table 2. Mean (M)and Range (R)for 12 agronomic traitsin 70 released culti.

Trait M R

1 Days to maturity 115.3 103.0-130.0
2. Pod bearing plants (%) 97.6 86.8-100.0
3. Pod yield/m (g) 123.5 52.0-211.9
4 Shelling outturn (%) 69.9 65.1-73.2
53 Sound mature seed (%) 89.9 84.6-95.3
6. 100-Seed mass (g) 43.1 35.0-54.0
7 Pod length (mm) 24.6 20.3-29.3
8. Pod width (mm) 11.5 10.0-14.0
9, Seed length (mm) 12.3 10.0-15.7
10.  Seed width (mm) 7.3 6.8-8.4
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D.  EVALUATION OF SPECIAL-FEATURE GROUNDNUT ACCESSIONS

!
Fifty ©1x accessions identified to be resistant to or tolerant of one or more brierfie

NG

abiotic stresses were evaluated for vield attributes for two years, Table 3 Jist the prormising
accessions dentified and their vield attributes

Table 3. Promising accessions identified and their yield traits.

NRCG PYM SHP SMK HoM  HPM
Virginia runner

OSS 157 .9 731 932 18.0 104
1463 147.3 67.6 79.8 51.0 g
1840 149.0 (9.9 92.7 51.0 101
1978 144.7 68.6 88.2 49.0 103
3012 1444 68.8 90.5 44.0 91
Control (Mean) 137.2 71.3 92.4 46.0 92
Spanish

2397 106.1 72.2 91.0 36.0 72
9573 105.2 73.8 94.3 33.0 72
Control (Mean) 100.8 74.6 89.2 36.5 73

PYM= pod yield/m-2, SHP=shelling percent, SMK= Sound mature seeds %, HSM= hundred seed
mass, HPM= hundred pod mass

E. EVALUATION OF LARGE-SEEDED VIRGINIA ACCESSIONS

The evaluation of large-seeded Virginia accessions (>45 g/100 seeds as per Indian
Bureau of Standards specification) for desirable confectionery traits was repeated for
confirmation of previous results. Eleven accessions (HYB-9, HYR-2) were scored for seven
plant traits and nine agronomic traits and the mean values of selected agronomic traits
and biochemical traits are as under.

Cultivar NRCG PYM SHP SMK HSM HPM Seed* Oil  Protein FAA
No. L/W Ratio (%) (%)

1. Ah 7329 3014 1574 70.4 70.7 44.1 86 1.7 50.7 283 0.235
2.BP1 4829 1221 66.0 81.5 53.0 118 1.8 54.5 173 0.150
3. Basse 3026  124.0 64.3 82.1 48.2 93 1.7 52.5 179 0.257
4. Bold 2 671  167.9 73.5 90.1 459 99 1.9 51.3 252  0.288
5.15-10-NC-4 X 5363 118.9 68.6 84.5 44.8 103 1.8 533 226 0.206
6. JL 56 7277  130.5 68.5 82.2 45.2 92 19 53.6 218 0.269
7. NCAc 1092 481 1479 68.0 87.5 51.7 99 1.9 54.2 236 0.184
8 NCAc 17286 1039  158.6 73.6 80.6 48.5 106 1.7 50.6 226 0.208
9. NCAc 1861 879  163.0 72.2 91.0 60.9 113 1.9 50.4 219 0.264
10.NCAc 2309 1463  161.2 70.1 78.4 43.2 100 1.9 55.0 273 0271
11.Spantex 2750  166.8 66.2 87.0 45.6 111 1.8 54.1 269 0223
Controls

1. BAU 13 — 1428 70.0 80.2 59.4 122 1.8 53.4 209 0453
2.GG 11 — 1037 72.8 83.6 45.0 113 1.8 50.8 21.0  0.140
3.M13 —  164.0 70.8 82.5 48.9 105 1.8 52.5 258 '0.253
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The NRCG 879 appeared promising for yield with lower oil content andd:lgh(.ri e

¢ 16 C 1t1cyr
mass keeping in view that hundred seed mass in general is poor in Junagadh conditi,
due to the nature of soil.

= DOCUMENTATION OF EVALUATION DATA

An inventory of 1507 accessions maintained at the NRCG Out—rfeac)hA(,«;\n‘tr‘.,
Bhubaneswar was prepared using the accession register ICRISAT as a reference. Nip,.
passport informations have been appended.

A compendium on germplasm accessions identified by different secfions .at N ff»(_()
since the inception was prepared. The passport information on 676 accessions identific

till 1996 has been incorporated to select the accessions by the groundnut crop improvemen;
workers.

18
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Plant Breeding

Project: Breeding and Genetic Studies for Improving Yield and
Quality in Groundnut

R K.Mathur, P Manivel and M.Y. Samdur

The primary objective of this project is to develop breeding lines possessing higr
vield, desirable duration and quality attributes. The major thruxt has been given or
carliness, especially in virginia types; fresh seed dormancy in spanish types; high
content, high kernel weight and resistance to aflatoxigenic fungi and low aflatoxin load
Basic genetic studies of applied breeding value have also been carried out. Work has been
initiated for breeding for quality traits in groundnut but lack of practical methods to select
these traits in segregating generation is a major obstacle.

A. HYBRIDIZATION, MULTIPLICATION, GENERATION ADVANCEMENT
AND SELECTION

A total 57 crosses were made for the purposes viz., fresh seed dormancy (7 crosses),
HPS and earliness in Virginia (1 cross), for genetics of mutants derived from Girnar 1 (8
crosses), high reproductive efficiency (3 crosses), high biological nitrogen fixation (3
crosses), high yield with early maturity (7 crosses) and for genetics of seed size (28 crosses).
The average crossing success was 22.7%.

In kharif, five PStV free important advanced breeding lines viz., 5 S, RB 46, NFP 101,
NFP 140, and PBS 8 were multiplied at S.K. Nagar (GAU). The seeds of these lines were
also given to the OUAT for testing the suitability for Orissa. At NRCG, a total of 44 F,
crosses were studied and advanced to F, generation. Seventy crosses from F2 to Fé

generations were further advanced. A total of 38 selections were made from adv anced
generation.

B. EVALUATION OF PROMISING ADVANCED BREEDING LINES

Two yield evaluation trials, one with spanish (Arachis hypogaea ssp. fastigiata
var. vulgaris) and another with virginia (Arachis hypogaea ssp. hypogaea var. In/poqam) lines
were conducted during rabi-summer and the salient results are given in tables

4 and 5

Table 4. Evaluation of Spanish lines.
Name of the line Kernel % increase Shelling 100 Oil

yield over (%) seed (%)

(Kg/ha) check mge(g)

PBS 11049 (X 17-20) 2586 54 69.9 47.9 48.1
PBS 12089 (TMV2 x PI 259747) 2579 5.2 67.6 35.0 52.4
Code 9 (interspecific) 2494 17 71.7 339 51.1
PBS 21052 (C,IV) 2485 13 69.8 51.7 52.8
Girnar 1 (Check) 2452 - 68.9 36.5 529
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Table 5. Evaluation of Virginia lines.

Kernel % Increase  Shelling ~ 100-seed Oil

% mass(g) (%
Name of the line yield over ing 5 !
(Kg/ha) check — s
PBS 24004 (Latur 33 x 2679 84.3 69.9 . ]
Titrun A-3) r
3 52
PBS 23007 (X 17-20) 2137 47.7 70.0 286 ?z' —.
PBS 21062 (GG 11xNCAc 2230) 2099 44,5 62.3 . g
Kadiri 3 (Check) 1453 S 61.1 . 2

C. BASIC STUDIES TO INCREASE RECOMBINATION FREQUENCY |N
GROUNDNUT

One of the greatest handicaps in studying groundnut genetics and'breedmg‘ IS thy
small size of segregating population that is generally available. The following experimen;.
were conducted to get some basic information which may enhance the recombinati;,
frequency.

(1). Arresting of apical bud dominance to induce clustered flowering

To get initial clustered flowering for effective utilization in crossing programme, th,
experiment on arresting of apical bud dominance was conducted for the second time i,
rabi-summer and kharif. The pooled analysis showed that the cutting of main axis leaving
two nodes from the base at flower initiation produced two to three more flowers/day than
in control.

(2). Pollen germinability and crossability

In an experiment on the effect of temperature and relative humidity on pollen
germinability and efficiency of hybridization, the associations between per cent pollen
viability with relative humidity was positive (though the magnitude was lower in case of
virginias), while with temperature the association was negative except in Kadiri 3. The
mean of per cent pollen germination was lower in the two spanish cultivars (GG 2 - 85.17,
JL 24 - 84.7%) than the two virginia cultivars (Kadiri 3- 92.5%; M 13- 90.7%). When the
spanish genotype (GG 2) was used as female parent the success of harvesting hybrid pods
was 29% while it was 16.3% with virginia genotype (Kadiri 3).

(3). Induction of functional male sterility
a.  Spray of male gametocides

With a view to inducing functional male sterility in groundnut, sprays were giver
with three male gametocides viz., ethrel, 2,4-D and GA, at flower initiation, 10 and 20 da:-
after flower initiation. GA, @ 200 ppm induced a maximum of 30% pollen sterility, whil
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Fthre] and 2,440 could induce 10% pollen sterility. Ethrel had inhit
production, produced more branches and more vegetative growth with

D caused more biological damage
b Irradiation

Ihe seeds of Gimar 1, GG 2, Kadiri 3 and Somnath were irradiated with 2
0 kR gamma rays. In M, generation, the range of pollen sterility varied betweer
In M, maximum pollen sterility recorded was 50%

G Chemical mutagenesis: M, generation

T'o increase the shelling outturn of Girnar 1, a multiple resistant cultivar, the chem;
mutagens like diethyl sulphonate (DES) and ethyl methane sulphonate (EMS) were used

orbicular shape leaflets were observed (Plate 1& 2). Surprisingly, even a single pod/peg
was not found from any one of these miniature plants. In M, generation also such miniature
plants were noticed. When examining the anthers and pollens of these plants under
microscope by carmine test and pollen germination test, it was found that they all are male
sterile plants. When these plants were pollinated with pollen of parent Girnar 1 it produced
pegs and pods (Plate 3). Hence, it may be due to genetic male sterility. Fortytwo bred true
mutants selected in M, generation were evaluated in kharif season and seven were found
promising for shelling out turn (Table 6). PBSM 18 had higher yield per plant and harvest
index than Girnar 1.

Table 6. Promising mutants of Girnar 1

Culture shelling Pod yield Harvest Pods/pegs
percent per plant (g) index ratio
PBSM 5 72.63 5.94 38.0 74.15
PBSM 9 74.35 6.13 38.4 47.9
PBSM 18 74.82 9.37 48.8 50.04
PBSM 22 71.72 4.98 28.3 59.32
PBSM 24 72.03 4.91 30.3 49.75
PBSM 29 72.88 5:59 30.9 59.84
PBSM 41 73.74 4.47 27.1 39.01
Girnar 1 67.23 7.62 36.1 49.50
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MS MUTANT

Plate 1. Chemically induced male sterile mutants of Girnar 1
A. Plant height B. Intérnodal length

22
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MS MUTANT

MS MUTANT

Plate 2. Chemically induced male sterile mutants of Girnar 1
A. Leaf size B. Flower structure showing transluscent anthers

23
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d. Reproductive efficiency

With a view to bridging th
between number of flowers prod,
and the number of pods develop:
experiment on flower load was 12l
up in four seasons (two kharif and
rabi-summer). The genotypes sty
were Gangapuri and MH 2 (valer
JL 24 and GG 2 (spanish), Kadiri =
BG 1 (virginia bunch), and Som;
and GAUG 10 (virginia runner). |
pooled analysis over four seas
showed that genotype BG 1 .
Somnath produced flowers on the main axis also which is otherwise a peculiarity of span
and valencia types. The valencia genotypes recorded highest proportion of mature po
total flowers ( 30.4% in kharif and 18.1% in rabi-summer); and total pods/ total pe
(50.4% in kharif and 63.0% in rabi-summer). Hence, Valencia types were consider:
reproductively most efficient. But, the total number of the flowers as such were the .
in these genotypes.

Plate 3. Formation of hybrid pods on
MS Mutant after pollination with Girnar 1

D. GENETICS OF FLOWERING THROUGH GENERATION MEAN
ANALYSIS

Two sets of materials, each consisting of six generations (P, B E,, BC » BC, and |
were developed for the crosses M 13 X R 33-1 and M 13 X Chico and evaluated in rab
summer season. In both the crosses considerable heterosis was found for total flowers in |
Fis were 4-5 days earlier in flower initiation than the maternal parent, M 13. For tot
flowers these crosses had shown presence of the interaction effects pre-dominantly
duplicate nature. For days to flower initiation the interaction effects were absent in !

cross M 13 X Chico. In F, the mean number of flowers over the plants had shown depressi
in total flowers produced.

Project: Breeding for Resistance to Biotic and Abiotic Stresses in
Groundnut

M.Y. Samdur, P. Manivel, R.K. Mathur, M.P. Ghewande, V. Nandagopal, A.L. Singh an
PC. Nautiyal

A.  HYBRIDIZATION, MULTIPLICATION AND GENERATION
ADVANCEMENT

A total of 21 crosses were made to study the inheritance of major foliar diseases |

crosses), multiple disease resistance (6 crosses), salinity tolerance (2 crosses) and watt
24
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use efficiency (4 crosses). One hundred and fifty four breeding cultures bred for vano
biotic and abiotic stresses were raised during kharif season, Out of these 23 cultures wers
selected tor use in the breeding programme

B. SCREENING OF ADVANCED BREEDING CULTURES FOR
RESISTANCE TO BIOTIC AND ABIOTIC STRESSES

1.  Abiotic stresses
a. Drought tolerance

In the rabi-summer season an experiment was taken up with 18 cultures (11 spanish
and 7 virginia) along with four checks entries (GG 2, JL 24, Girnar 1 and Kadiri 3) for
screening for drought tolerance. Water stress was induced by withholding the irrigation
from the 40th to the 65th days after sowing. The reproductive efficiency of spanish (3.92
to 20.90%) was higher than virginia (3.61 to 10.77%) cultures under both irrigated and
drought conditions. The cultures PBS 11050, 19003 and 21065 were found promising as
their reproductive efficiency in terms of mature pods to total number of flowers was
higher under drought conditions.

b. Iron chlorosis tolerance

Twenty four advanced breeding cultures along with two checks (PBS 20100 and
20101) were screened for tolerance to iron chlorosis in rabi summer 1997. The cultures
PBS11015, 11040,11050, 14017, 20027,and 21018 were found tolerant to iron chlorosis
(visual chlorotic rating below 1.50). The cultures PBS 14017 has produced more number
of pods per plant (18.62 g) and thus it was found to be promising for yield also.

2. Biotic stresses
a) Diseases

The advanced breeding cultures were screened for diseases like early and late
leafspot and rust. The following entries were found to be resistant. Disease pressure upto
9 for LLS and 7 for rust was observed on 0-9 scale.

Resistant to ELS and LLS SR @519

(score 0-3)

Moderately resistant to ELS - Code 7 code 30 & PBS No's20026

(score 3-5) 21063, 24006, 29033 and 29017

Moderately resistant to LLS - PBS No's 12029, 12032, 12038,

(score 3-5) 12063, 20142, 20147, 22030,
20026, 22028 Code 7 & 30.

Moderately resistant to rust - PBS No's 11019, 12017, 12029,

(score 3-5) 12032, 12038, 12063, 20142,

20147, 22030, 29035 and CS 19.
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b. Insect Pests

The cultures PBS 24003, 24001, Code 11 and Code 7 found to be moderat
to and thrips infestation. The genotype CS 19 recorded recorded the highe
thrips eggs (36.50) per leaf. ==

c.  Genetic studies on Late leaf spot and rust resistance

Nine F,’s with their parents were evaluated to study the genetics of Late [
and rust resistance under field condition. The performance of F, with their pare
given in the Table 7.

Table 7. Disease index on F, and their parents for LLS and rust

Name of crosses/ LLS Rust Disease index
parents LLS Rust
DRV 25 S MR 534

DRV 1 S MR 46.5 30.2
PBDR 6 MR MR 35.2 28
JL 24S S 61.1 42.2

GG 2S S 59.1 48.7

NCAc 343 R R 24.0 204
DRV 25 X PBDR 6 S MR 50.0 38
DRV 25 X DRV 1 MR MR 34.7 334
DRV 25 X JL 24 S MR 42.7 30.2
PBDR 6 X GG 2 S MR 444

DRV 1 X GG 2 S MR 452 3
GG2X]JL 24 S S 62.5 50.¢
NCAc 343 X PBDR 6 MR MR 30.9 26.8
NCAc 343 X DRV 1 MR MR 298 25
NCAc 343 X JL 24 S MR 47.8 40.(

R- Resistant with disease index (DI) below 25.00; MR-Moderate resistant with DI above 25.00 to 40.00
S- Susceptible with DI above 40.00

National Seed Project (Crops)
A. Bandyopadhyay,R.K. Mathur, P. Manivel and M.Y. Samdur

Breeder seed production was initiated

in collaboration with ICRISAT duringiloo7.08 T o wiety Bty o
after a long gap. Non availability of nucleus TG 26 1‘“":"_’
seed was a big handicap and later heavy — TAG 24 7.7
incidence of foliar diseases in ICRISAT  Somnath 0.2
towards the end of the crop season affected TG 3 0.72
the yield. The details of breeder seeds  TKG 19A 0.76

produced is given here:

26
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Genetics & Cytogenetics

Project: Embryorescue, Micropropagation and Haploid Production
in Groundnut,.

Radhaknishnan, P. Paria, S. K. Bera

l. ISOLATION AND PURIFICATION AND CULTURING OF
PROTOPLASTS

Different explants from in vitro raised seedlings of cv.SB XI were incubated
overnight in 12 combination of cellulase and pectinase (0.25% to 2% cellulase and, 1 and
2 " pectinase) in an osmoticum containing CPW salts and 9% mannitol. The enzyme
combinations comprising 1% and 2% cellulase with 1 and 2% pectinase resulted in good
release of protoplasts. However, the combination of 2% cellulase and 1% pectinase yielded
more number of viable protoplasts and the hypocotyl explants responded better. The
released protoplasts were purified by layering over 20% sucrose at 300 RPM for 5 minutes
and their viability was tested using FDA staining.

As the viability of the protoplasts was lost during trnsfering the purified protoplast
suspended in osmoticum to the culture medium, alternate osmoticum (MS medium +
CaCl, 1440mgL + 9% mannitol, V47 medium) were tried for isolation and suspension ot
protoplasts Both hypocotyl and leaf explants were incubated in enzyme mixture
containing cellulase (1%), hemicellulase (1%) and pectinase (1%) in osmoticum. The yield
of protoplasts after purification by layering over 20% sucrose was 1.65 x 10 /ML from
hypocotyl explants. Newly and fully opened leaf explants did not release protoplasts in
the digestion mixture. In V47 medium without hormones was tried as an osmoticum with
an_increased concentration of hemicellulase (1.5%) in the enzyme mixture yielded 1.98 x
10" /ML protoplasts after purification by layering at higher concentration of sucrose (30%).

Both MS with 9% mannitol and V47 media, with three combination of growth
hormones viz. NAA 1.5 mg." + BA 0.5 mg.', NAA 1.5 mg.' + 24-D 1 mg.' + BA 04
mg.’, and NAA 3 mg." +24-D 1 mg." + BA 04 mg.' were used for culturing of the
protoplasts. The Protoplasts tend to show only budding in the MS based culture medium
in all combinations and in V47 medium the initial protoplast division was observed in
second and third combination after 7 days in culture. However, the progressive divisions

were found to be arrested. Attempt are on to prolong the division leading to microcolony
formation,

.  STANDARDISATION OF TRANSFORMATION PROTOCOLS

For the standardization of the transformation protocols, somatic embryos were
induced in large numbers from the mature zygotic embryos of the cultivar J11 and the
mature zygotic embryos of the cultivar Girnar 1. The somatic embryos were separated
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t subcultured on MS basal medium. For the pury

fr ) a1 ¢ rere firs ) ,
from the mother explants and wet obacleriiim mediated methods .,

» 5 y 2] \J
of transformations, the biolistic as well as the Ag

.Hh‘m}‘h‘d

Biolistics

The gene gun facility available with the NRC on Plant Béqtechxgioﬁl);t\]:’(df U_L-'-‘? f
this purpose. The somatic embryos subcultured on the basal BT el arrang
n acked in cooling gel. The mate,;,

in 3-4 cm diametre in the center of the petriplates, p

> Prote
were taken to the NRCPB. Plasmid DNA with GUS and Green Fluorescence Protein .,
articles. These particles were used to bombarq ¢},

orepared and coated on tungsten _
RISE : & P s control. The SOMmat;

somatic embryos. Tobacco leaves from axenic cultures were used aUS d GFP. T
embryos were brought back and assayed for the expression of the GUS and GFP. The ;| ¢

gene showed transient expression in a very high frequency a'nd the .GFT" dl; not show ap,
transient expression (Plate 4). The somatic embryos are being mamfamg In culture f,
assay at a later stage to see the stable integration and expression in the plant|e.

regenerated. ; ;
_— Agrobacterium mediated

Mature somatic  embry,,.
derived from the cultivar | 11 wer,
used for testing the transformatioy,
protocol. The embryos were treated
with 1 and 3 min abrasion wit
Carborundum and the control w:.
treated with distilled water withoy,
the abrasive. They were co-culture
with Agrobacterium containing th
embryos bombarded with Osmotin gene and NPT II marker. Tt

co-culture was extended for 24 hou

Plate 4. Somatic
tungsten particles coated with DNA containing
and then the embryos were cleare

GUS gene, expressing the reporter gene in GUS

assay

using cephataxime. Now the embry
are put for regeneration and for further confirmation of the presence of the gene in t!

regenerants.
Project: Utilisation of Wild Species in the Genetic Improvement o
Cultivated Groundnut

S.K. Bera, P. Paria and Radhakrishnan T.

With a view to understanding the interspecific relations, pairing behaviour of |
hybrids and its allo-hexaploid of ] 11 x A. cardenasii (ICG 1158) were analysed. The me:

Annual Report 1997-98



‘ : o IeTe YIVe the
chromosomal association and the forms of multivalents observed were given in F
l'ables 8 and 9.

Table 8. Mean chromosomal association in diakinesis and Ml of J 11 x
A. cardenasii and its allo-hexaploid.

Genotype Number of Mean chromosomal association
PMC’s observed | I 111 v \4

F, J11 X A. cardenasii 125 345 10.42 1.14 0.26 0.04

(ICG 11558)

Hexaploid 24 2629 1449  0.02  0.16 -

The frequencies of univalents,
bivalents and multivalents observed
were in conformity with earlier

Table 9. Forms of multivalents observed
in F1 of J 11 x A. cardenasii

workers. The analysis of the Trivalent Frequency of Frequency
observed forms of trivalents and configurations quadrivalent
quadrivalents depicts interesting observed configurations
information on the synthesis of A. observed
hypogaea. The ring trivalent indicated — _ _ 61 \ / 12
the presence of at least one \l/ 30 1 6
isochromosome in the genomes 7 g 4
involved in the hybrid. The presence Unidentified P 1 11

of the isochromosomes suggests
selective duplication of chromosome
arm followed by their inadequate

differentiation in course of evolution in the Table 10. Chromosome separation at

Total 143 33

genus Arachis. Alin J 11 x A. cardenasii.
The\./and -O- forms of quadrivalent Chromosome PMC’s Separation

as observed in the PMCs are clear observed number (%)

indication of the autosyndetic pairing and Bipolar

provides a scope to doubt that the basic };;};’ 4218 ﬁig

number of the genus Arachis is less 15/15 7 777

than 10. 12/18 7 7.77

; 11/19 3 3.33

Chromosome separations at the Al 145 3 3.3;

of the said cross were studied in 90 PMCs Multipolar 10 1111

and the results are presented in Table 10. Total 90

The mean chromosome associations as observed in the PMCs at diakinesis and MI
suggests irregular separation as observed in Al The separation of 10/20 may in extreme
rare cases are likely to produce balanced gametes. It is interesting to note that laggards
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d are equally respor..
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he results are Presente .

56 62+fragmen;

1 3
(.8) (2.5)

of 60 chromosome
and 62. However
known certainly ab,

y cultivars viz. TAG
ensis, A. cardenasii, A. pu
correntina and A. prostrata
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Agronomy

Project: Development of Suitable Agronomic Practices in
Groundnut

PK. Ghosh and Devi Dayal

CROPPING SYSTEMS
1. Relay cropping

Saurashtra farmers plant wheat with a wider row-to-row spacing of 30 or 45 cm
than the recommended 23 cm, mainly for ease in interculturing. An experiment was taken
up to see whether this extra space could be used by rabi-summer groundnut as a relay
crop. Wheat was sown at 30 and 45 cm row spacing. Groundnut was sown in between the
rows of wheat at three stages of wheat: heading stage (19th January), grain filling stage
(31st January), and 15 days before wheat harvest (10th February). In 30 cm spacing,
groundnut was dibbled but in 45 cm it was sown in furrows. Pod yield as a relay crop was
lesser than the sole groundnut.This was perhaps due to the fact that the standing wheat
crop had the shading as well as cooling effect on the groundnut crop. Soil temperature
recorded at 8.30 am and 2.30 pm during January-February showed higher temperature in
sole groundnut than.in the plot of standing wheat crop (Plate 5). Data analyses over two
years showed that the highest pod yield (13.99 q/ha), wheat yield (33.4 q/ha), groundnut
equivalent yield (34.02 q/ha), net return (Rs.48,558/ha) and B:C ratio (3.53) were recorded
when groundnut was sown at grain filling stage of wheat (Table 1). The lowest pod yield
obtained when sown at heading stage of wheat may be due to low soil temperature
during germination and initial stage of growth (Plate 5). Interaction effects of date of

35 1

B8 Sole
;. -./"“ H___/ groundnut
25 -

(2.30 pm)

(e) AA Standing
g wheat crop

55 {2.30 pm)

g. I x—X Sole

x groundnut

§ 158 _f/ (8.30 am)

L] o e Standing
10 + wheat crop

(8.30 am)

54
0 $ % §
Jan. IIT Week Jan. IV Week Feb. 1 Week Feb. 11 Week
Month & Week

Plate 5. Effect of temperature on relay cropping system.
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MUSTARD

WHEAT 100

F2

Fo Fi

- [ Kl groundnd  @Kant taikow

LA M

- Khan! groundat WNhant Ialow l

== ain yield (kg/ha) of winy,,
Plate 6a. Seed/grain yield (kg/ha) of winter !’rl::’es 6511-03(:‘61%1;, kl)ularif groundnut/kharis
'cr:wlps grown after kharif groundnut/kharif fallow:
allow,

sowing and method of sowing on poda yield and ground(;\utt ;%LICI::JS;:;E};K;]td""""
significant. Groundnut dibbled in between wheat cropspaceda S ood '.(‘1 ;r
filling stage or 15 days before harvest of wheat gave significantly higher pod yield anq

groundnut equivalent yield as compared to 45 cm.

2. Crop sequences
Fertilizer response and nutrient dynamics

The fertilizer requirement of four rabi crops: wheat, gram, sunflower, and mustard
were evaluated in two crop sequences either after kharif groundnut or after a kharjs
fallow in fixed plots. Four levels of fertilizer i.e, nil, half of recommended (HF) doses of
N & P, the recommended doses (FL) and one-and-a-half times of the recommended
doses(OH) were applied to each rabi crops. Kharif groundnut was grown with

1200 SUNFLOWER

1000
800
600+
400+
200
0.

a.

1500 GRAM

1000

500

0
FO F1 F2 F3

L mKharif groundnut  mIKnharit fallow ]

F1 F2 F3

FO
L WKharif groundnut  EKharif fallow

Plate 6d. Seed/grain yield (kg/ha) of winter
crops grown after kharif groundnut/kharif

fallow.

Plate 6c. Seed/grain yield (kg/ha) of winter
crops grown after kharif groundnut/kharif

fallow.
recommended dose of fertilizers. The result of fourth year of experimentation showed that
average pod yield of kharif groundnut recorded was 1032 kg/ha. Wheat, gram and
mustard responded up to the recommendation dose (FL) and sunflower up to half of the
recommended (AF) doses of N & P when grown after kharif groundnut (Plate 6). About
19.17 per cent lower yield of gram was obtained when they were grown after kharit
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rpanic carbon content(%) of soil |

") was less
3. Intercropping
a With cereal fodders

Rabi-summer groundnut is
generally arrigated through border
strip method with three to four lines
of groundnut in each strip. With a
view to utilizing the bunds/borders
and produce fodder for the dry
season, an experiment was conducted
during rabi/summer 1996 and 1997
with different cereal fodders like

etween khant groundnut

Plate 7. Maize fodder
groundnut.

did not differed much but the

JJ".’

TSRSV ey

intercropping with

maize, pearl millet and sorghum Plate 7. Three lines of groundnut were maintained in
between two rows of fodder. One and two cuttings of fodder (60 and 106 days afte
sowing) were tried. The system gave the highest net return and B:C ratio when pearl
millet was allowed for two cuttings though yield of groundnut was lower than the sole
crop. The lowest Net return and B: C ratio were recorded in sole groundnut. The
superiority of this system was evident in both the years. The av erage net returns over two
years was Rs.34,766 and the B:C ratio was 2.43.

b. With short duration
vegetables

As a novel attempt to inter crop
vegetables  with  rabi-summer
groundnut, a pilot study was
conducted with fenugreek, coriander
and radish as inter crops with
groundnut and also on the bunds to
test the feasiability of the system
(Plate 8). The vegetables were grown
without any external inputs and were
harvested at 35-40 days after sowing,

(=]

Plate 8. Vegetable
intercropping,

(fenugreek)-groundnut
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groundnut was the highest in associatior

and B:.C ratio (4.65) were recorded whe
in the

RKeduction in |~m| vield ol

maximum net returns (Rs.61,070/ha) ‘ e
grown only in the inter space followed by coriander gro

B et s gave fairly highe
Table 2). In association with groundnut all the vege '-‘bl‘f pave fa d' ’
The exXDe » eeds to be
and B:C ratio as compared to sole groundnut. The expe riment n
detail

¢.  Interactions between genotypes of the base and the inter crop

T'wo sets of trials were conducted during kharif, 97 in associatior
breeders to study the compatibility of different habit groups as well as genot:
the base and the intercrops.

i Groundnut x pigeonpea:

Two cultivars of each of two habit groups of pigeon pea viz; short -1C!
ICPL 88039; and tall- ICPL 87119 and BDN 2 having different maturing time- .
growth habit groups of groundnut viz; spanish bunch (GG 2), virginia bunch
and virginia runner (M 13) were evaluated.

Variation in pod yield (462-959 kg/ha) due to the combinations of groundr -
pigeon pea intercropping was evident. The highest pod yield was recorded i
virginia runner in association with short cultivar, ICPL 87 of pigeonpea. But th.
groundnut equivalent yield was recorded when virginia runner was associated
group of pigeonpea. The highest NO," content (164.24 kg/ha) was recorded m th.
where GG 2 (VUL) were associated with cv. BDN 2 of pigeon pea (tall) but P conter
the highest when ¢cv.GG 2 of groundnut (VUL) was associated with I1CPL 87 («h
pigeon pea. Available soil moisture (% volume) recorded before harvest ot grou:
from 0-15 cm soil depth varied from 22.7 to 26.2 ; highest being in the plot where oo 1
88039 and cv. BDN 2 of pigeon pea were sown. The soil moisture in 15-30 cm depth:
comparatively high and not much varied due to different genotypes.

i, Groundnut x castor;

Two growth habit groups of castor viz;short (Sowbhaghya & HCS-4) and tall
23 & DCS 59) and three habit groups of groundnut viz; spanish bunch (GG 2) e
bunch(Kadiri-3) and virginia runner (M 13) were evaluated.

Variation in pod yield (480-1038 kg/ha) due to the combinations of groundnut
castor intercropping was evident. The highest pod yield was recorded in cv. Kadn
(HYB) in association with tall habit growth of castor (cv.DCS 59). The highest NO | cont
was recorded in the plots where cv. Kadiri 3 (HYB) were combined with cv. HCS 4 ( sh
of castor but P’ content was the highest in the combination of cv. M 13 of groundnut (11
and DCS 59 (tall) of castor. Organic carbon (%) in the soil ranged from 0.446 (when cv.(
2 combined with cv. HCS 4) to 0.555 (when cv.Kadiri 3 combined with cv. DCS 23). -
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1 |
15 e 40 epth ranged
norsture (% volume) recorded before harvest of groundnut from 0-15 em soil ey .
<ar ’ (ahort : OwWn
from 23.2 to 280; highest being in the plot whete cv Sowbhagaya (short) wa

Project: Factors Affecting Yield of Groundnut Through Variation in
Plant Population

PK.Ghosh and Devi Dayal

1. TILLAGE

Effect of different tillage systems viz, T1: harrowing (once), T2: harrowing (twice
I'3: harrowing (once) + MB plough; T4: MB plough + harrowing (twice) and I's. rotav r‘..r
on plant growth, yield and soil properties were evaluated during khanf97. The number
of pods(9.92) and pod weight(8.42 g/plant) were maximum in T3 which resulted in the
maximum pod yield of 1195 kg/ha. The maximum seedling emergence (772 ) W
tfound in T4 possibly due to low bulk density (1.32 to 1.34 g/cc) of soil. T1 gave the lowest
number of pods (7.48), pod weight (6.68 g), pod yield (990 kg/ha) and seedling emergence
(71.3 %) and comparatively had high bulk density (1.39 g/cc). The field prepared by
rotavator (T5) had, in general, high available moisture at 0-15 cm soil depth but in deeper
layer (15-30 c¢m), available soil moisture was not varied much among the treatments
Organic carbon (%) did not differ much among the treatments (0.449 to 0.455
The study, thus, indicated that deep ploughing could improve yield, yield attributes
seedling emergence and alter bulk density and soil moisture. The experiment needs to be
repeated.

Project: Studies on Integrated Weed Management in Groundnut
P.K.Ghosh and Devi Dayal

A collaborative experiment, comprising fungicide mixture, neem, insecticide
mixture, herbicide (fluchlorolin @ 1.5 kg a.i./ha + one hand weeding + one interculturing)
and trap crops (pearl millet, soybean, pigeon pea, castor etc.) was tested in a large plot
during rabi-summer and kharif 1997.

During rabi -summer ;maximum dry matter of weed at 30 DAS(636.4 kg/ha), 60
DAS (1328.8 kg/ha) and at harvest (1760 kg/ha) was recorded in the control (T4) plot

where no weeding and spraying were done but the weed dry matter was the lowest in the
farmers practice.

In kharif 1997, total dry matter of weed at 30 and 60 DAS was also the lowest in the

farmers practice but at harvest it was lowest in T2, The highest dry matter was recorded
in control plot (Table 12).

35
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Table 12. Yield of groundnut and wheat and economics in relay croppir,
(pooled over two years), 1006 & 1997

S— . —
Treatments Pod yield Grain yield Groundnul Ndnm;;‘n; 2
(q/ha)  of wheat equivalent (Rs./ha
(g/ha) yield(g/ha)

Time of sowing

Heading 9.62 31.8 28.67 :2'9‘3;
Grain filling 13.99 33.4 34.02 47'327
15 days before 13.78 33.2 33.70 e
harvest

C.D. at 5% 2.47 NS 3.48 670277.3
Sole groundnut 18.28 - 18.28 22,

(average of 3
date of sowings)
Methods of sowing

Furrow (45 cm) 10.16 30.66 28.57 38,795 2
Dibbling (30 cm) 14.77 34.89 35.70 51,982
C.D.at 5% 2.03 325 2.84 5476.7 39¢

Price per q of wheat and groundnut = Rs. 900 and 1500, respectively.

Table 13. Yields and economics in groundnut and vegetables intercroppir

Treatments Fresh Pod Net return B:C rat

vegetables - yield (Rs./ha)

(t/ha) (q/ha)

Interspace 2.36 204 54,813 416
Groundnut + fenugreek
On bund 1.77 239 40,775 3
Bund + interspace 3.51 18.7 48,443 3.65
Interspace 2.37 21.0 41,767 3.16
Groundnut + radish
On bund . 1.48 (0.81+0.23) 18.2 53,245 4.0¢
Bund + interspace 1.44 (0.77+0.33) 174 52,219 3.94
interspace 2.17 (1.16) 17.2 61,070 4.65
Groundnut + coriander
On bund 117 18.9 35,914 2.74
Bund + interspace 1.49 20.3 41,681 3.16
Sole groundnut 2 24.8 26,401 2.06

Data in parenthesis are number of mature and immature radish in lakhs, respectivc

Fenugreck-Rs 9/kg, Coriander Rs.15/ kg, Radish- 40 paise per mature piece, 20 paisc
immature piece
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Table 14. Effect of different treatments in IPM on dry matter of weed during kharif

Treatments Dry matter (kg/ha)

30 DAS 60 DAS Harvest
Il 724.1 317.0 138.3
12 629.4 248.6 101.6
I3 542.4 363.2 115.5
14 670.9 230.9 127.4
TS5 601.9 239.9 110.6
16 202.7 202.8 220.2
17 894.2 560.6 1367.0

Details of the T1 to T7 are given in Entomology section report.
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Project: Studies on Ablotic Stresses in Groundnut

Y G Jowh and P C Nautlyal

A, SOIL MOISTURE-DEFICIT STRESS
1. Role of potassium on pod yleld and biomass production

Role of potassium 10 increase drought tolerance is generally knows
wan tested on two cultivars of groundnut viz. GG 2, drought tolerant, and
suncoptible, during two rabi-ssummer seasons (1996 and 1997). Two doses
viz. 20 kg/ha and 40 kg/ha were applied in the soil at the time of sowing |
irnigation pod yield in cv. GG 2 increased due to potassium application in b
(Table 1). Under soil moisture-deficit stress condition both the cultivars .
morease in yield, though not statistically significant, and which was more
1997. Due to application of potassium under soil moisture deficit stress (1
“u cpe) condition leaf relative water content, photosynthesis, and accumulat.
was higher in cv. GG 2 as compared to JL 24. Potassium application appe ..
some positive effect though again, not statistically significant, in normal -
condition (irrigation at 100% cpe) also.

2.  Enhancement and synchronization of flowering by soil moistur-
deficit stress.

It has already been shown by us that groundnut yield increased due &
of transient water-deficit stress during the initial vegetative phase of the .
rabi-summer 1997 an experiment was conducted with four cultivars viz AN 1
GG 2 and Gimnar 1 (all Spanish bunch) to study the influence of this stro--
production and flowering-behaviour. The imposition of water deficit stress o0
phenophases ie. vegetative, flowering, and pod development showed that tran
during the vegetative phase resulted in higher pod yield (28-34%). This enho .
appears to be due Lo the combined effects of synchronised flowering, and 4 -«
growth of vegetative and reproductive parts due to stress at vegetative phase 1ol
ingation five days after relief of water stress.

B. HIGH TEMPERATURE TOLERANCE

High temperatures during pod-development phase during the 1.0
summer seasons in most of the groundnut growing states cause a sizable loss i pod
as the ambient temperature during this period remains »40°C. There are reports U
part of Rajasthan due to high temperatures at pod-development phase pod formati
groundnut is severely affected. With this background following experiment
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Biomass, photosynthesis and leaf thermostablity of some selected genotypes

In NRCG (ICAR)-ICRISAT collaborative project about 100 genotypes were 5 reened
tor high temperature (minimum 25°C and maximum 45°C) tolerance at Hanumangadh
(Rajasthan) during the rabi-summer seasons of 1996 and 1997 Eleven genotypes viz, 1CG
2738, 10G 86031, 1CG 76, CSMG 84-1, Kadiri 3, TKG 19A, 1CG 4226, 1CG 44, TMV 2 NLM,
TG 26 and TAG 24 were selected on the basis of biomass production and pod yield to
study leaf thermostablity as measured by relative injury index (RI17%), leaf phutmym}wsn»,
specific leaf area, total biomass and pod yield. Genotypes differed in their leaf RI% and
it ranged from 39% to 86%. The genotypes 1CG 4226, 1CGS 44, and TAG 24 showed low
RI% and higher biomass production, whereas genotype 1CG 2738, Kadiri 3, 1CG 86031,
ICGS 76 showed higher RI% and lower biomass production at Junagadh conditions.
Photosynthetic rate observed during vegetative and pod development phases at Junagadh
did not show relationship with leaf thermostablity. Working out the relationship of leaf
thermostablity with biomass production and photosynthesis at higher temperatures during
pod development phase need detailed studies.

C. LOW TEMPERATURE TOLERANCE

In various part of the country i.e. Uttar Pradesh, Punjab, Parts of Rajasthan and
North-eastern region sub-optimal temperatures (minimum 5°C and maximum 20°C) at
the time of rabi season sowing is a constraint in the cultivation of groundnut. Due to low
temperatures field emergence and seedling growth is delayed. Following experiments
were initiated to improve field emergence and seedling growth at sub-optimal
temperature.

1. Screening for low temperature tolerance: field emergence at sub-
optimal temperature

(i) The same set of 100 genotypes mentioned above could be simultaneously tested
at Hanumangarh for tolerance to sub-optimal temperatures during germination and early
seedling growth. The genotypes viz. ICGV 86644, ICGV 86635, ICG 3217, and TKG 19 A
showed higher field emergence and seedling growth.

(ii) Four hundred germplasm lines were sown at Groundnut Research Station
(CSUAT), Mainpuri (UP) during the first week of January, 1998, to study the genotypic
variation in field emergence, flowering, plant growth and other yield contributing traits.
Minimum temperature during the sowing period remained around 6-7 °C and maximum
15-16 °C. Field emergence took about 26-36 days in different genotypes. Genotype ICG
4112 took 26 days to show more than 50% emergence whereas genotype ICG 719 took 36
days. Among the various genotype,time taken to 50 per cent flowering ranged between 79
and 102 days. Genotypic variation for number of immature pods, pegs, plant height,
primary branches and secondary branches were significant. Significant genotypic
variations were observed in the crop maturity period (136 to 170 days) and pod yield
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Table 15 Mmmm“mu!d" Mowever po-
lines for cold tolerance at Mainpurl (UP) o o -

¥ __mnmwtm. genotypes s
Genotypes Pod yield Maturity P"M 20 g plant
(g plant”’) (days))  pod yield and
106G 4071 20.0 148 period the
1CG 4091 14.0 150  genotypes werr
1ICG 4114 14.0 148 (Table 15). 1
1CG 1086 14.0 142 variation
1ICG 2067 15.0 150 temperature tol
1ICG 4710 12.0 148 evident but sinc
1ICG 2210 15.0 150 temperature for i
ICG 2036 12.0 168 _ js about 11 (

the crop

sown when sub-optimal temperature remaines around 12-13 °C. This trial hu
repeated by sowing the crop in the first week of February if the practial uti
variation has to be found.

2. Pre-sowing heat treatment to seed to increase field emergence

pod yield in rabi groundnut

Seeds of cv. GG 2 were given heat treatment al 40°C in a water bath for :
hours. After the treatment, seeds were sown in the field (soil temperature: minum.
and maximum 28°C) along with acontrol. Seeds treated at 40°C for 4 h showeo
flowering, higher flower production, and pod yield. However, the differcnc
emergence could not be noticed. Detailed studies are required to explan

flowering and higher pod yield in the heat treated seeds.
Project: Physiology and Biochemistry of Seed Viability and Dorman

in Groundnut
PC. Nautiyal and J. B. Misra

A. SEED VIABILITY

Loss of seed viability is a serious problem in groundnut cultivation, espect
the areas where groundnut is mainly cultivated in rabi and summer seasons
Experiments conducted at NRCG showed that groundnut produced in the rabi o
summer season loses its viability rapidly after 4 months of storage. The main causes
rapid loss of viability are high pod drying temperatures, and subsequently high hum
of the storage environment (Plate 9), Following experiment was initiated to invigorate

seeds after 4 months of storage in shell.

)
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Plate 9. NRCG method for drying groundnut.
A. Skeleton of the structure developed with bamboo stick and coir rope
B. Groundnut pods arranged on the structure for drying.

1. Seed invigoration: effect on seed viability and seedling vigour

Various chemicals have been reported to be able to invigorate the seeds of several
crop species after a period of storage. Pods obtained from rabi-summer produce of
groundnut (NRCG 6919) were stored at ambient conditions and after four months of
storage were soaked in different chemicals for four hours. After further eight months of
storage seed germinability (77 per cent) and seedling vigour was highest in seeds treated
with CaCl (0.05M), followed by water soaking (75 per cent) and control (70 per cent),
however the seed stored in shell showed 69 per cent germinability. Result of the
experiment indicated that groundnut seeds can be invigorated by soaking them in CaCl,
(0.05 M) solution.

B. SEED DORMANCY
1.  Role of testa in fresh seed dormancy

In our earlier studies it was found that most of the Spanish bunch genotypes
possessed fresh seed dormancy, though the degree of dormancy vary. Keeping this in
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view seeds of 20 dormant and non dormant Spanish genotypes _W”h varying d
jormancy were studied to understand the role of seed testa in inducing fres|
dormancy. Seed testa being the mother tissue the portion of dormancy goverr ,‘
would be more amenable to manipulate by breeding. Pods were harvested at differe;

maturity period and seed germination percentage with, and wnthgu( testa, in the pre
or absence of ethrel (0.5%) was tested. Fresh seed dormancy as mﬂu'encod by W'.’ test
was found to be present in all the genotypes because the seeds wnthogt testa ;
mitiation of germination even at as early a stage of seed development as only 2
after anthesis. Seeds treated with ethrel showed more radicle growth and high germinay,

percentage both with, and without testa at all the stages of seed development.
Trasfer of technology: Demonstration of drying and storage
technology at two locations in Orissa

Loss of seed viability in rabi and summer seasons produce is a seriqxns problem i
the states like Orissa, West Bengal and North Eastern region, because in these .
groundnut is mainly cultivated during the rabi or the summer 'season afte.r the cultivatior
of rice. A technology was developed at NRCG to prevent rapid loss of viability of ¢ .
produced in rabi and summer seasons. This technology was demonstrated at two locatior.
in Orissa viz. Bargarh and Bhubaneswar in collaboration with the Orissa State Seed
Corporation Ltd. After five months (just in the time for rabi sowing) of storage of th;
summer produce, germinability of the stored seeds was found more than 80% in both ¢},
locations. Thus, the technology has the potential to help the farmers of Orissa and oth.
adjoining states in storing their own rabi and summer groundnut produce for the seed

purpose.The experiment is now being repeated in farmers fields in the Puri and Cutt.l

3.

districts.
Project: Inorganic Nutrient Requirements and Their Disorders in

Groundnut
A. L. Singh and Y. C.Joshi

A. NUTRITION OF BOLD SEEDED GROUNDNUT
1. Effect of macro- and micro-nutrient. on pod filling and vyield

A field experiment was conducted to know the effects of Ca, K, and B on pod filling
and yield of groundnut, by taking a HPS (TG19A) and an ordinary (NRCG 7085-1
groundnut genotypes, during the Rabi-Summer seasons of 1997. The soil of th.
experimental plot was calcareous containing 21 % CaCO,, 1.2 % organic carbon, 6.7 p/ k¢
Ca, 1.19 g/kg K, 8.2 mg/kg P and 0.96 ppm B.Some improvement in the pod filling and
pod and seed yield (Table 16) were noticed by application of these nutrients,but n
statistical significance of difference among the treatments was present.A further repetitior

will be required.
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Table 16. Effects of Ca,K and B on pod Yield, shelling (%) and seed-mass of
groundnut genotypes.

Treatments Pod yield (kg/ha) Shelling (%) 100-5¢ed mass(g)
~ NRCG 1GIIA NRCG [GI9A NRCG [G19A
7085-1 7085-1 7085-1 ey
1. Control 1944 1064 “nt_b_'_/- T 63.2 L/ 5.9
2. B, 2172 1312 62.4 64.3 27.6 2.
3. Kioo 2352 1360) 63.5 67.2 31.2 59
4. KypotB, 2434 1420 64.6 67.7 30.4 61.1
5. Cay, 2455 1594 64.8 67.1 29.9 59.8
6. Ca,+B 2669 1397 65.7 66.6 29.2 29.9
7. Gt Koo 2745 1555 65.3 67.4 30.7 60.5
8. Cay+KootB, 2814 1534 66.1 68.0 31.7 61.3
LSD (0.05)
Treatments 256 1.95 245
Genotypes 128 0.98 1.23
Interactions NS NS NS

23 Influence of various levels of Ca and K, in nutrient solution, on the
growth and yield of bold seeded groundnut genotypes

A sand culture experiment was conducted under high, and low levels of Ca and K
to find out their role in the nutrition of bold seeded groundnuts. Five groundnut (four bol
d seeded namely BAU 13, ICG 88398, B 95, BG 3 and a small seeded namely NRCG 6919)
were used in this study. Increasing the level of Ca, 00 ppm dose reduced growth and
yield. Most of the genotypes showed best growth and yield at 50 ppm K + 400 ppm Ca.
The 200 ppm K + 50 ppm Ca caused adverse effect on both growth and yield. Application
of K and Ca increased the seed size (8.0 to 10.2 %) and shelling percentage (1.0 to 2.0 %)
and hence seed yield. Thus it is essential to apply balance dose of both K and Ca for the
proper nutrition of bold seeded groundnut.

B. METHODS OF NUTRIENT APPLICATION
1. Comparision of micronutrient application through soil, foliar and drip

Looking to the water economy, particularly in the semi-arid regions, the drip system
of irrigation is becoming popular. The micronutrients are generally applied on foliage in
solution form instead of soil application, but due to dry weather it is not so effectively
absorbed by leaves. Therefore, field experiments for two consecutive years were conducted
to assess the performances of Fe, Zn and B application through drip i rigation and their
comparison with soil and foliar application during the Rabi-Summer season. The soil of
the experimental plot was calcareous containing 21% CaCO,, 3.0 ppm Fe, 49 ppm Mn,
1.81ppm Zn and 0.9 ppm B. The micronutrient Fe, Zn and B were applied thrice at 30, 50
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and 70 DAS through soil, foliar and drip. It was obs.cr:'jcd l'h'.rn”-:Lvi]rlll::lllu»:. 0
micronutrients through drip irrigation incrmscd'_ the yield, (;::jn Ll ,mm.];,; |
(Table 17). The application of Fe, Fe+Zn, and FL"+/J1*B throug 1 ?I()wr\"(-r ; ,l ,“.
the pod yield by 16.3, 22.0 and 30.0 %, rcspccuvely 9vcr controt: S5 7 ; \],( ’.\' ‘
application could increase 15.0, 15.9 and 17.0 %.pod yield, res/pec ’ld\ t'i)c’ldt '[r}{r:.;,d ; 6. T
soil application of these nutrients jointly could increase 11.9 onpo y s 1 y;},_ alor
on (8.6 to 8.9 % pod yield).From the |

also increased these parameters over flood irrigati . B Dication incr
years trial it may concluded that micronutrients apphed through arip Irrgation increas,

the fertilizer use efficiency and kept the soil loose for peg penetration and p,

development.
on through various methods on

Table 17.Influence of micronutrients applicati
the yield of groundnut during 1996 and 1997.

Treatments Mode of Pod yie_,ld Shelling 100-seed
application (kg ha) (%) mass (g)
1996 1997 1996 1997 1996 1997
Control — 1805 2135 67.4 65.8 344 30.4
Fe+Zn+B Soil 2020 2526 68.2 67.2 34.8 30.¢
H,S0, (0.05%) Foliar 1876 2422 69.4 67.1 34.8 31.1
Fe foliar 2076 2343 69.1 67.6 35.8 31.0
Fe+Zn Foliar 2091 2415 69.0 68.2 35.9 32 5
Fe+Zn+B Foliar 2125 2463 69.4 68.5 36.2 31.3
water Drip 1965 2318 69.8 67.8 38.1 32.1
H,S0, Drip 1999 2639 68.9 68.4 36.9 33
Fe Drip 2100 2365 68.8 67.9 37.9 32
Fe+Zn Drip 2202 2618 68.9 68.0 37.7 32.7
Fe+Zn+B Drip 2352 2835 69.1 68.6 38.3 33.4
LSD (0.05) 111 248 1.1 NS 1.9 NS

STUDIES ON THE NUTRIENT-EFFICIENT GROUNDNUT GENOTYPES
Calcium, Fe and S nutrition in efficient and inefficient groundnu

genotypes
Groundnut genotypes including germplasm and advanced breeding lines w

studied in field during 1990-1995 and based on nutrient uptake,twelve nutrient- efticic:
(Fe,Ca and § efficient) and inefficient genotypes were identified (Table 18). It is necessar
whether the efficient genotypes could grow under low supply of nutrients wu
investigated.Sand culture pot experiments were conducted to study the growth, pod vic
and nutrient content of nutrient efficient and inefficient groundnut genotypes. The:
genotypes were grown with 1/4 (low) and Full (normal) concentrations of Fe, S and
in the Steinberg’s nutrient solution. The nutrient efficient genotypes showed mo
chlorophyll (both Chl-a and b), and carotenoid contents than the inefficient genotypx

C.
e

Annual Report 1997-98



RESEARCH ACCOMPLISHMENTS

gt symptoms of Fe, Ca and S deficiencies were noticed in the nutrient-inefficient

{'8enotypes under low supply of these nutrients which reflected on their
yield. The nutrient efficient groundnut genotypes showed better growth and
¢ inefficient ones both at low and normal levels of these nutrients.As expected
ase in the doses the response in terms of growth and yield was more pronounced

growth

Nutrient efficient and inefficient groundnut genotypes.

Efficient Inefficient

TG 26 and 11 NRCG 162 and VRI 3
NRCG 5513 and 7599 NRCG 6155 and 7417
NRCG 2588 and 1306 NRCG 3498 and 4659

Nutrient doses and average yield (g/pot) of nutrient efficient and
nefficient genotypes.

=

Low (1/4 dose) Full dose
Efficient Inefficient efficient Inefficient
7.6 6.4 10.3 9.2
8.5 4.6 11.5 9.5
8.2 6.3 11.7 9.1

eriment was conducted in pots to study the tolerance of nine groundnut
s (of 4 Spanish and 5 Valencia groups) of Al (500 and 1000 uM Al provided
solution form at pH 4.5) and to study the ameliorative role of Ca (200 uM
noticed that Al decreased the root and shoot length and number of pods
ce pod yield (Figure 1 and 2). Of the nine genotypes the NRCG 1308 and
th of Valencia group) showed better root and shoot growth and pod yield and
tively more tolerant of Al toxicity than other genotypes. The Al at 500 and
ed 28 and 42 % reduction in pod yield. However application of 200 uM of
considerable relief to the plant receiving 500 uM Al and increased growth

ther pot experiment, conducted under nutrient solution culture in sand, 5
tested for their tolerance of Al (400 uM) and ameliorative effects of Ca

vas observed that most of these genotypes tolerated the dose of Al till 60
er on contrasting differences were noticed. Based on the root and shoot length,
and pod yield the genotypes NRCG 7085-1 showed better tolerance of Al and
showed better ameliorative effect of CaCl2 to combat the effect of
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E. COLLABORATIVE EXPERIMENTS
Groundnut cultivation in North-East Hill regions

The soils of these regions are mostly acidic contain;
4.5 to 6.0 pH but are rich in organic matter. The Al an(
toxicities and Ca and P deficiencies are major nutritio;
disorders occurring in groundnut grown in these rey)
which restrict the expansion of groundnut cultivatior, |
these region. As we have now about 5000 germplasm [ir,
and more than 100 groundnut varieties, our first 4
foremost effort would be to select the suitable ground
genotypes for these regions through screening and
understanding the behaviour of various genotypes so tha:
integrated nutrient management practices could b
formulated later. Looking to these problems, a preliminar,
e aonnanut survey was made during 1996 cropping season and based
farmer in NEH region. : . ;

on the problems and possible solutions, five collaborativ

pilot experiments were suggested for ICAR Research Complexes in the North-Eastern Hi]|
regions (Plate 10). During Kharif 1997 three experiments, with the following objectives
were successfully conducted at Barapani, Imphal and Tripura:

To find out the suitable groundnut cultivars for their cultivation in North-Eastern
Hill Regions.

To screen groundnut germplasm for their tolerance of acid soils, Al, Fe and Mn
toxicities and P deficiency.

To understand the role of nutrients for growing groundnut in those areas.

In the first experiment ten recently developed promising groundnut genotypes (fivc
each of spreading and bunch habit groups) were grown to identify a suitable groundnu:
genotype for the region for immediate cultivation. In the second experiment 100
germplasm lines were screened for identifying acid and Al toxicity tolerant groundnut
genotypes. The experiment conducted at Tripura at pH 5.0 had shown that based on the
overall relative root and shoot growth and pod yield, the genotypes with ICG No 1026
1045, 1062, 3606 and 7077 showed better tolerance of Al toxicity in acid soil. In the third
experiment the integrated approach of testing phosphorus and Ca along with
Bradyrhizobium and phosphorus solubilizing microbes were made.

At Tura the experiment has been planted in November. The data of thest
experiments are being processed at respective places and plant and soil samples bein
analysed and hence the detail reports of these experiments.

Annual Report 1997-98



RESEARGH A(,COM’I,HHM‘"T%

ogical Nitrogen Fixatio and Phosphate Solubilization in

it
d Rinku Dey
FERTILIZERS
adyrhizobium

prder to develop nitrate tole

ek ant bradyrhizobia
and conditions of hl);h dose of N-

from pot grown groundnut nodule
(NH,), SO,. Efficiency testing

a . ' of these strains to fix
at levels of nitrate is underway. For the development
ggobium suitable for rice fallows and

Y

of groundnut grown in rice

suitable for groundnut-cereal
fertilizer application, thirty three steaine
5 amended with 180 kg ha' KNO. and
atmospheric nitrogen at

of efficient strains of
acidic conditions, strains were 1solate
fallows. In vitro testing of these

hosphate Solubilizing Microorganisms

Newly isolated rhizobacteria were
7 in vitro. Out of twenty isolate
, solubilized 57.3 mg. 100 mL™ and 7
f incubation. Among the rhizob
solubilized 50.70, 48.52, 67.06 a
incubation. The efficiency and
tion and plant growth will be te

d from
strains 1s underway

quantified for tri-calcium phosphate
S tested, two fungal isolates viz,, PSM 1 and
4.34 mg. 100 mL” medium respectively, after
acterial isolates, PSM 4, BHU 1, BHU 4 and
nd 74.30 mg. 100 mL”, respectively after ten
competence of these isolates for phosphate
sted in pot and field experiments.

NT GROWTH PROMOTING OR DELETERIOUS RHIZOBACTERIA
PR/DRB)

ps. PGPR influence the crop
by producing plant growth promoting substances or by eliminating/

eterious/pathogenic rhizospheric microorganisms. Four hundred and twenty
nt physiological groups of rhizobacterial isolates were obtained from the
of groundnut and tested for different PGP/DRB attributes like production
CN, phosphate solubilization and antifungal activity against Sclerotium rolfsii
lus niger. Isolate 180 and 188 exhibited potent antifungal activity against
olfsii (Plate 11) and Aspergillus niger, respectively. Mostly fluorescent

- were found to produce cyanide. Among these, nine cyanogenic and six
ic isolates were characterized (table 20). Out of these fourteen isolates, isolate
L"), 397(8.95 mg.L"), 359 (456 mg. L) and 185 (3.6 mg. L") produced
ounts of IAA like substances in vitro. Seedling bioassay (table 21) with
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Plate 11a. Inhibition of Sclerotium rolfsii by Bacillus spp. Isolate 15
(inhibition zone after 5 days of growth at 28 +1°C

Plate 11b. Enhancement of seedling growth of CV. JL 24 by a fluorescent
psuedomonad isolate (left).
Left: Control Right: C185

these cyanogenic and non-cyanogenic isolates exhibited significantly reduced root gro:
with potent cyanide producers like €220, C63, C103 etc., whereas significantly enhan
root growth was obtained with a non-cyanogenic isolate C185 (plate 11). The effect
these isolates on growth and yield of groundnut will be further ascertained in pot o
field trials and possible reason(s) for growth promoting/retardation will
determined.

48
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and/or quantification of plant growth promoting/
le attributes of bacterial isolates.

o 1ce IAA HEMN
Solubilization Production
(mg.100 mL") (mg.L")
- o4

13.8 147 ’e

- 1.63 e

1.77 ++4

1.67 .0

1.00 +

- “+

- - ++
16.6 3.6

- e
21.9 11.56

- 4.56 =

- 8.95 5

O/ vth of groundnut cv. JL 24

of cyanogenic/non-cyanogenic microorganisms on root

Root length after 7 days (cm)

o

3.822

5.56
0.51
1.39
1.94
0.74
2.44
1.13
2.42
1.75
1.94
1.71

0.64

1.71
1.93
1.73
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Biochemistry
Project: Biochemical Aspects of Groundnut Quality and Compos .,

JB. Misra

A.  NEW ESTIMATION PROTOCOLS
A1. Calibration of NIR for determination of oil content in groundnut sec.

Oil content of seeds of 56 breeding lines supplied by Plant B{eedmg
analyzed by Soxhlet method which ranged from 47.3 to 54.9 per cent. fhf:.s(: samj
used for testing the calibration of NIR and also for refining the cgllbratxllr :
developed earlier. However, no improvement could be brought abogt in the predi
(r = 81 per cent) of NIR by incorporation of additional samples. Differences of -
cent remained the predicted values and Soxhlet values, especially for the samples
oil content outside the range of 48 to 51 per cent.

A2. Determination of seed protein content by biuret method

The conventional Kjeldahl-N method of determination of protein entails hand! -
of large volumes of highly corrosive chemicals (conc. sulfuric acid and caustic soda
also the tedium of carrying out digestion and distillation. Biuret method is one
simplest procedures for determination of protein in animal extracts. However, d.. -
presence of several interfering substances, e.g. pigments in testa, and oil and certain o+
substances in cotyledons, the biuret method can not be applied directly on ground:
seeds. Experiments were conducted to adapt biuret method for determination of prote
in groundnut seeds. The procedure thus developed involves physical removal of .-
from seeds followed by grinding in a pestle with mortar to obtain a fine meal. Extra .
of meal for removal of oil by suspending in hexane for 10 hours, followed by extracti
of defatted residue by suspending in 80 per cent methanol for 10 hours for remot al ¢
small molecular weight substances. The residue thus obtained bcomes free from interferin.
substances and after its solubilization in sodium hydroxide (1 N) can be used directly fo
determination of protein by following the standard biuret protocol. The results obtained

by this method were highly reproducible.

B. EVALUATION OF QUALITY CHARACTERISTICS, THE INCLUDING
ORGANOLEPTIC ONES FOR THE CULTIVARS RELEASED IN THE
LAST TEN YEARS (1987- 96)- THRUST AREA 5, MM-I

Seeds of 23 grown in Kharif-96 were analyzed for oil and protein contents (Tabl
22). The oil content ranged from 46.8 (CSMG 84-1) to 53.9 per cent (Girnar 1) and protein
from 20.8 (ICGS 11) to 28,2 per cent (CSMG 84-1). The average values were 50.8 per cent
and 23.5 per cent for oil and protein contents, respectively. Seeds of the varieties ALR |
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2. Oll and protein contents of some groundnut varieties
~ Variety Ol (%)

i Protein(”)
~ ALR1 52.9 751
395 50.0 n7
BAU 13 50,1 7.3
CSMG 841 6.5 %2
ooty 19,0 209
53.9 213

52.8 237

49.5 22.1

52.9 208

48.6 236

49.7 263

49.8 273

53.6 21.1

51.4 2.7

48.6 242

50.6 21.7

50.5 246

50.2 243

50.7 25.3

52:5 238

53.3 212

48.2 243

52.5 232

46.8 20.8

53.9 28.2

50.8 235

, ICGS 11, ICGV 86590, Somnath, TAG 24, and TKG 19-A the oil content
or more. Seeds of ALR 1, CSMG 84-1, ICGS 76, ICGV 86325, and SG 84
tent of 25 per cent or more. Though a significant inverse relationship was
een seed oil and protein contents (r = - 0497, N = 23), seeds of the variety
tified as high oil-high protein type and those of GG 3 as moderate oil-low
s of varieties ICGS 11 and CSMG 84-1 were identified as high oil- low
igh protein types, respectively.

PROVIDED TO OTHER SECTIONS/AGENCIES:

received from various sections of the NRCG project coordination,
arious biochemical attributes. Oil, protein, total sugars, reducing
ee amino acid contents were determined in 1370, 272, 98, 98, 42, and
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Entomology
Project: Integrated Pest Management In Groundnut
V. Nandagopal, M.P. Ghewande and P.K. Ghosh

A. IPM
Farmers in general do not follow IPM as such and apply the commerc ally ava
pesticides indiscriminately leading to many undesirable problems in the enviro,,

apart from inadequate control of the target pests. Components of the IPM, wh;
feasible, simple to use, available locally in large quantities and adaptable by the fa;,,
communities have been tried under field conditions.

Four seasons (1994-1997) experimentation in both Rabi and Kharif season
have revealed certain components of the IPM efficient in the management of pe.;

increased the pod yields.

The components that may go as part of IPM were considered for experimentat,
Seed treatment with Carbendazim @ 2 g/kg of seeds

Weedicide application (Basalin @ 1.5 Kg a.i./ha)

Soil application of carbofuran @ 25 kg/ha.

Trap/barrier crops ( Red gram (BDN 1), S’bean (Gujarat 1), castor (GAUCH 1), i

(MH 169)
Pesticides mixtures (0.025% Dithane M 45+ 0.05% Bavistin + 2% crude n;

oilinteepol +0.04%endosulfan+0.02%phosphamidon) + culture filtrates of P.islan;,
6.  Pheromone traps (leaf miner + Spodoptera + Helicoverpa)

7. Intercultural operations

W0 N

I

Treatments
T1.  Seed treatment with carbandazim @ 2 g/kg seed + Trap crops (soybean: one mid.
row after each 4 rows of groundnut; one row of bajra surrounding the ground

+ pheromones (leaf miner+Spodoptera+ Helicoverpa) + insecticides mixture (2%cru
neem oil + 0.04% endosulfan or 0.02% phosphamidon+0.025% dithane M 45
0.05% carbandazim ) + weedicide: pre-emergence Fluchloralin @ 1.5 kg a.i./h:
one hand weeding + one interculturing.

T2. Seed treatment with carbendazim @ 2 g/kg seed + Trap crops one middle row
soybean+pheromones(leaf miner+Spodoptera+ Helicoverpa) + insecticides mixtt
(2%crude neem 0il+0.04% endosulfan or 0.02% phosphamidon + 0.025 % dithanc
45+0.05% carbandazim ) + Weedicide:pre-emergence Fluchloralin @ 1.5kg a.i.

+ one hand weeding + one interculturing.
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: g;practlcc: applic.\liun of msecticides, fungicides, one hand wee
Ituring,

ol (‘only groundnut, no weeding and no spray).

ding and one

ﬁ.le-isummer, there was in adequate pest load in the experimental plots. The
hrips, jassids and other defoliators were below the pest status. The
f‘fcdllar rot and BND were below the level to create disease, while stem rot
» was highest in the first treatment (13.1%) compared to even farmers practice
ontrol (5.3%) (Table 23). The weeds intensity was not significant at 30 DAS
, while there significant difference in the weed flora (dry matter kg/ha) with
/ha dry matter in control plots compared to only 484 kg}ha in the treatment
the feasible components are used at harvest (Table 24)

discase suct

@

Diseases pressure in the IPM experiment during summer,1997

root Aflaroot (%)  Collar rot (%) BND (%) Stem rot (%)
0.156 0.32 1.06 13.1
0.13 0.33 1.06 6.37
0.22 0.12 1.02 6.04
0.33 0.13 0.67 5.33
NS NS 5.38*

Weed intensity in the IPM experiment during summer,1997

Weeds (dry matter kg/ha) over period
30 DAS 60 DAS At harvest
343.32 754.86 484.60
452.28 769.74 635.06
269.90 637.30 376.72
636.44 1228.80 1760.74
NS NS 258.35**

ummer 1997, excluding trap crops such as soybean, bajra (Plate 12) and use
onents such as seed treament with Bavistin, soil application of carbofuran
of insecticides mixture (insecticides mixture i.e., 2% crude neem oil +
1 +0.02% phosphamidon, pheromones (leaf miner + Spodoptera+
‘application of weedicide:pre-emergence Fluchloralin @ 1.5 kga.i./ha +

one interculturing has resulted the highest pod yield of 1691 kg/ha
T &wtary” return of Rs. 21167 /ha compared to other treatments. The farmers
e only 858kg/ha with Rs10985/ha (Table 25).
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Plate 12. A trap crop of bajra as a component of IPM.
Table 25. Yields and economics of main crop and the trap/barrier crops in
IPM (Summer-97).

Groundnut kg/ha -value (Rs) Gross
soybean bajra return (Rs

Treatment

T1 1250.13 3.32 110.67
847.59

(16951.8 ) ( 16.60) (1106.70) 180

T2 1373.28 - 96.91

911.86

(18237.2 ) 2 (969.10)

T3 1690.68 = =
1058.37

(21167.40) 8 O

T4 858.25 = =
549.28

(10985.60) = 2

19201

21167

10986

CD (p=0.05%): 309.92 **; **: Significant at 1%
B. MONITORING OF MAJOR INSECTS IN GROUNDNUT

Monitoring of the major insects were continuing from October 1993. Thrips an
jassids were monitored using sweepnet in the micro-plots raised 5th of every month. Ih
aphid was monitored using drum trap and the leaf miner was monitored using pheromor

traps.
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‘di_cated that the aphid popul

B) eek/trap and 696/ week/ (rap respectively), while in March the
uv44/\nileek/ trap. In the case of leafminer, unlike 1996 summer, 1997
- population ranging 110 4/trap/month, but hever appeared in pest

ation trapped the maximum in January

correlation of the aphid ang leaf miner catches resulted that the
um, minimum and the average have significantly negative relation
al) and ngn-sxgmflcant with aphid  Hysteroneirg setaria and again
relation with Aphis craccivora

bn of the independent factors such as temperature (max,min,avg),
\g, evening, average), soil temperature (10cm, 20cm), rainfall, rainy days,
pressure with the aphid catch in the drum trap over four years have

parature, humidity, soil temparature and vapour pressure played a
ulation density of the aphid.

e regression worked out between weather factors and the aphid catch

aphid in sticky trap =y =711.99 4 (-24.06) x (Average)
aphid in water trap =y =162 + .29 x (minimum)
aphid in drum trap =y =1839.57 + (-60.65) x (Average)

A AR e i o
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Plant Pathology
d Viral Diseasc.

Project: Studies on Economically Important Fungal an

of Groundnut
M.P Ghewanmde and S. Desai

A. DISEASE RESISTANCE

() Early leaf spot, late leaf spot and rust
i luated a¢
ixty five genotype ith the susceptible check (GG 2) were eva g
Sixty five genotypes alongwi Rusg e .

major foliar fungal diseases (ELS, LLS & T

kharif 1997. Out of these, eight genotypes, viz., ICG 7881, NCAc 343,b IC(;Y 861044), .\v(

927 (Germplasm lines), PBS 105, 27(7), PBS 22028 and IR 14 (NRCG reeding lines) v
ELS, LLS & Rust) with a disease score ra;

found to possess multiple disease resistance ( . ;
of 1.33 to 4.00 (Table 26). Seven other genotypes, viz., PBDR 48, PBDR 7, IR 16 B (NR(
breeding lines), NCAc 17090, ICGV 87280, ICGV 78991 and ICGV 86694 showed resist

reaction against rust.

Table 26. Genotypes found to be resistant against foliar fungal diseases (ELS, LL
& Rust) during kharif 1997 at the NRCG, Junagadh.

Mean Disease Score (1-9 scale)

Genotypes :
ELS LLS Rust Pod Yield
(g/plant)
ICGV 86020 2.66 3.00 2.00 535
PBS 105 3.50 3.83 233 4.75
27(7) 3.50 4.00 233 4.37
NCAc 343 3.66 4.00 3.00 7.50
ICG 7881 2.66 2.50 1.33 3.60
PBS 22028 3517, 3.50 233 7.81
IR 14 4.00 4.00 2.33 6.09
NCAc 927 3.33 3.66 1.83 1.66
PBDR 48 4.33 7.00 2.83 7.36
PBDR 7 6.50 8.00 2.66 6.90
ICGV 87280 517 6.17 2.00 5.94
ICGV 78991 4.83 6.50 233 5.11
IR 16 B 4.17 5.33 217 553
ICGV 86694 3.83 5.50 2,00 5.61
NCAc 17090 4.83 7.33 3.00 2.33
GG 2 6.17 7.83 6.00 4.75

’ Among the multiple disease resistant lines, PBS 22028 recorded highest pod vic
of 7.81 g/plant followed by NCAc 343 (7.5 g/plant) and IR 14 (6.1 g/plant). (i) I'BN
and stem rot (Sclerotium rolfsii).
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uring summer 1997, seventy genotypes we
v -

ot and PBND under field condition. The
However, the incidence of stem rot (

re evaluated against aflaroot, collar rot,
Incidence of aflaroot and collar rot was

2l 34%) and PBND (16%) was considerable.
genotypes, 2 breeding lines, CY 9 and DRy 12Bo

outof 70

f NRCG were found to be free
: IND infection. Four other genotypes viz.,, CY 5 and PBDR 32 (NRCG breeding
o) JCGV 86652 and ICG 239 (germplasm lines had below tw

O per cent incidence of

PBND- . .

No incidence of stem rot was found in the germplasm lines, NCAc 927 and ICGV
¢594 and the NRCG breeding lines, IR 14, CY 7 ang PBDR 48. Eight genotypes, CY 14,
865\’941 PPS 1, PPS 1-1, 27(7), PBS 145, PBS 22017 (NRCG breeding lines) and ICGV 86280
Eal:i‘bellow 2 per cent incidence of stem rot.

o

Fifteen genotypes were also screened for resistance

against stem rot (S.rolfsii) under
ick plot and 27 were tested in artificially inoculated 1
SICK

aboratory conditions (Plate 13).

: » & NS ,\m/ e
e 20

7 ~ .
T >
- L

~ NCAc 17149}1CGV 86606

Plate 13. Screening of released cultivars of groundnut against Sclerotium rolfsii
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RESEARCH ACCOMPLISHMENTS

ars, CSMG 841 and GG 20 shov

ver, all the 27 genotypes test

Out of 27 genotypes, two released cultiv
dling stage (Tabls

seed resistance to S, rolfsif (Table 27). Howe »
laboratory condition were found susceptible to stem rot at sec
ndnut genotypes for dry seed resistan..
ndition.

Mean seed colonizatioy, |

Table 27. Screening of some grou
to stem rot (S.rolfsii) under laboratory cO

Genotype Mean seed infection (%)
I. Germplasm

NCAc 343 34.18 25.31
NCAc 17149 41.95 40.11
NCAc 341879 39.23 29.690
II. Breeding Lines

PPS 1 63.85 45.00
PPS 1-1 26.90 25.45
PPS 5-2 38.19 35.17
PPS 5-3 50.82 38.86
27(7) 63.10 48.93
ICGV 86020 36.07 30.29
ICGV 86564 32.76 33.16
ICGV 86594 45.99 32.01
ICGV 86606 38.55 32.90
ICGV 87280 55.85 48.84
1Il. Released Vars.

ALR 1 24.05 22.60
CSMG 84-1 14.76 ' 4.31
GAUG 10 29.93 22.29
GG 2 47.83 39.69
GG4 45.06 33.00
GG 11 37.09 29.53
GG 20 10.45 12.92
Girnar 1 34.93 3517
ICGV 86325 62.79 49 .86
ICGV 86590 57.12 44.15
T&ld 50.79 43.09
Kadiri 3 52.84 46.26
TAG 24 26.14 15.38
TPT 2 61.26 37.89
C.D (=0.05) 13.41 10.79
C.V.% 27.89 27.88
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RESEAHCLACCOMPLISHMENTS
by ————Te

t seedling stage uncey laboratory conditie aisiom o
Mean seedling m‘);;AIity (%)
plasm Lines
| 5.93 (70.22)
3';411:39 62,11 (78,11
: 59.51 (74 28)
ding Lines '

63.07 (79.79)
53.86 (65.24)
29.04 (23.59)
51.93 (61.95)
53.16 (64.05)
32.89 (29.45)
49.82 (58.34)
45.19 (50.45)
41.44 (43.80)
47.97 (55.19)

III. Released Varieties
AL 60.00 (75.00)
43.08 (46.65)
51.14 (60.64)
50.39 (54.38)
51.54 (61.31)
57.29 (70.80)
39.61 (40.66)

nar 1 . 25.97 (19.18)
GV 86325 64.03 (80.81)
50.00 (58.69)

42.68 (45.92)
53.46 (64.55)
47.11 (53.69)
-‘ 38.62 (38.93)
=0.05) 14.85

3747

types tested during kharif 1996-97 and R/S 1997 against stem rot

'V 86020 recorded the lowest incidence (8.11 per cent) of stem rot as

in NCAc 341879 and 22.14 per cent in GG 2 (Table 29).
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RESEARCH ACCOMPLISHMENTS
- — for resistance to star,

ut genoty :
b e fg "::m memen during kharif 1996199 , '

s LAl : "(vnl Yield
N Disase Incidence () (/10 plant)
NCAC 343 25,52 )"' b
NCAc 17149 32.09 %
NCAc 341879 34.75 7o
PPs 1 22.70 ’M’
PPS 141 26.22
PPS 5-2 18.42 fh ]
PPS 5.3 16.97 20.0
27-7 23.01 46.1¢
ICGV 86020 8.11 31.68
ICGV 86564 22.16 35.86
ICGV 86594 18.42 37 85
ICGV 86606 16.30 22 .83
ICGV 87280 23.57 72.60
] 11 17.67 44.43
GG 2 22.14 46.62
C.D. (=0.05) 5.58 6.86
CV. % 38.55 23.83

B. DISEASE MANAGEMENT

1.  Role of intercropping a component of integrated management of ma
foliar fungal diseases.

Field experiments for the management of early leaf spot (ELS), late leaf spot
and rust diseases through intercropping were conducted in the kharif season of the
1995 to 1997. Four crops viz., sunflower (cv. Morden), pigeonpea (cv. T 21), Pearl
(cv. GMB 32) and sorghum (local) were evaluated as intercrops, each in a ratio o
(Gnut: intercrop) in RBD with four replications and a plot size of 5 m x 3.9 m_ (.. -
used as the test cultivar.,

Pooled data showed that the severity of ELS, LLS and rust discasce .
significantly among crop combinations. Groundnut + pearlmillet intercrop:
significantly reduced the severity of ELS by 39 per cent, LLS by 54 per cent and rus
49 per cent over sole crop, The next best crop combination for disease management
groundnut + pigeonpea which reduced the intensity of ELS by 50 per cent, LLS by +
cent and rust by 21 per cent (Table 30A & 30B).
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ct of crop combinations on foliar dj
d of groundnut (kharif 1995.1997), Sease development ang

Disease Intensi e S ——
(Pooled Meal:\sl’;o) Y(;,:l)c;l(’l]((;r/‘::)
LLS Rust

18.32 48.30 33.9 495.48
12.00 39.72 37.5 593.83
14.73 32.58 244 462.55
20.48 51.51 36.1 488.48
2418 71.02 47 4 858.65
3.39* 3.44* 7.78 116.40**
23.37 13.32 13.0 34.40

Disease Mean Pod/Grain  Mean Fodder
Reduction Yield Yield
(%) (kg/ha) (kg/ha)

ELS LLS Rust  G’nut Intercrop G'nut Intercrop
24 32 29 496 203 729 760
50 44 21 594 1436 722 920
39 54 49 463 214 906 2701
15 27 24 489 =L Ei738 4337

- - - 859 - 1224 =

average pod/grain yield was realized under Gnut + pigeonpea
wit 594 kg /ha, pigeonpea 1436 kg/ha). Thus crop combination of Gnut
/or Gnut + pigeonpea were found suitable for managing the major
s and could form a major component of IDM programme in

of stem rot (S. rolfsii) of groundnut

on the integrated management of stem rot of groundnut were
iny seasons of the year 1996-97 and post-rainy season of the year
‘rete block condition involving components like seeed treatment
kg seed), seed treatment with Trichoderma viride‘(commercial
p- @ 4 g/kg seed), soil application of T. viride (monitor-s) @ 62.5
amendment with castor cake and neem cake each @ 1000 kg/ha.
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s 1 idence s e ()! ]n(i vield dia
Pooled data (Table 31) indicated that though the incidence Olf S:jul?)‘rvu( E l,," Id djg
n > S P CIAence
not vary significantly among the treatments, all the treatments ha :

3 e T. viride ( .
stem rot and higher pod yields than the control. The soil application of T. viride (moniy,
) of stem rot followed by <.,

S @ 62.5 kg/ha) gave maximum control (48 per cent B tion of th '
treatment with T.viride (monitor w.p. 4g/kg T G "
treatments.

Table 31. Management of stem rot (S.rolfsii) of groundnut G’nut sole crop
during kharif 1996-97and R/S 1997.

under sick plot condition
Treatment Pooled mean of 3 seasons Pod Yield
Disease Disease
Incidence (%) Reduction (%)
T, Seed Treatment 31.28 6.43 0.104
with Carbendazim (2g/kg seed)
23.83 28.72 0.147

T, Seed Treatment with Monitor-WP

(Trichoderma Viride) (4g/kgseed)
T, Soil Application of Monitor-S 17.37 48.04 0.133

(T. viride) (62.5 kg/ha)
TiT, + 13 24.40 27.01 0.138
T, Soil Amendment with castor 27.07 19.02 0.159
(1000 kg/ha) cake
T, Soil Amendment 26.28 21.39 0.106
with Neem cake (1000 kg/ha)

33.43 = 0.069

T control

Soil application of castor cake @ 1000 kg/ha gave maximum pod yield (1060 kg
ha) followed by seed treatment with T. viride and combination of seed treatment and so;

application of T. viride.
DETECTION OF PSTV IN G'NUT SEED MATERIAL

In all, 15912 seed samples received from various scientific sections of the NRCG
Project Coordinator (G'nut) and Main Oilseeds Research Station, GAU, Junagadh wer
indexed for PStV through ELISA. Out of these, 13, 054 samples were ELISA negative fo:

PStV.

C.
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| ESEARCH ACCOMPLISHIEN T
 on seed pathologic

al aspects ;i .
and aflatoxin in groundnut, th specia) reference
8. Misra and S. Desaj

nducted during both, ‘the Summer and kharif Seasons of 1997 ¢

pre- harvest alflatoxm contamination under field condit or

otyrpes, along with the cultivar M 13 45 the susceptible che kmm
istant check. After the h - Check and

arvest, observations » j
. . . ’ 3 n ()d mf('(
olonization by Aspergnllus flavus were recorded p tion,

of the BeNotypes tested.
| Us ranged from zer ¢ 2.0 per
I cent respectively. No seed infection and seeqd colonization wzre

- NRCG 7276 had 0.33 :
olonization by A. flavus, per cent seed

: 0d yield of 2297 kg/ha was recorded in B 99-1 followed by NRCG
ing summer, 1997.

i8Ny

ATION OF BOLD SEEDED G

ENOTYPES FOR SEED
AND COLONIZATION (IN VITRO) AND AFLATOXIN
ATION.

genotypes viz., ICHNG 88448, BAU 13, JSP (HPS) 24, jSsp (HPS)8,

ted in the HPS varietal trial of the AICRPG were tested in vitro for

ion and seed colonization by A. flavus. M 13 was the susceptible

resistant check. Seed infection and seed colonization ranged from 10

t and 13.33 to 100 per cent respectively. All the genotypes tested,

d to be susceptible to A.flavus seed infection and seed colonization.
Stance to both the seed infection and seed colonization by A. flavus.
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Transfer of Technology A
hf')l)q»

Project: Technology Assessment and :%Ic:)ment
Institutional Village Linkage Programme (TAR-

The TAR-IVLP project is operative at the Centre and is thP‘?ﬁilffli"h f"f”’" 8
technologies for overall development of the four adopted villages viz.
Nandarkhi, Zhanzarda, and Umatwada around Junagadh.

The team is headed by Dr. M.P. Ghewande, Sr. Scientist (Plant Path“l"’tf}%
members of the team are Dr. V. Nandagopal, Scientist (Entomolqu), Drvkl V G
Scientist (Agronomy), and Dr. R.K. Mathur, Scientist (Plant 'Bree(‘img)- In additior
team also consists of sceintists from Gujarat Agricultural University, Junagadh (.,
and technicians from NRCG for effective implementation of the programme. The act;. .
and the results there of for the year 1997-98 are presented below.

GROUNDNUT PIGEONPEA INTER-CROPPING

In the groundnut + pigeonpea intercropping system, grOUI}dnUt was grown
rainfed crop but in pigeonpea partial irrigation (one or two) was given by all the f-i—r re
The gross monetary returns were higher in all the replacement series (Rs. 47537 .
Rs.48595) than the sole groundnut crop, a farmers practice (Rs. 21915).

IMPROVEMENT OF YIELDS OF WHEAT THROUGH CROP MANAGEMENT

Farmers who adopted the recommended spacing of 23 cm between rows in
programme, realised a higher yield of 6292 kg/ha than those adopted wider Spacing (4
cm) who obtained yield of 5309 kg/ha. There was an increase in yield by 803 kg /ha
the recommended practice over farmers practice. Thus, there was an increase in gTOS

monetary return of Rs. 8037/ha/farm family.

IMPROVEMENT OF SUMMER GROUNDNUT YIELD THROUGH
MANAGEMENT PRACTICES

The improvement of rabi/summer groundnut yield through management practi
was taken up by four farm families in Umatwada village. The combination of criss-cr
sowing of groundnut and application of wheat straw @ 5 tone/ha realized increase in p
yield by 154 per cent and an extra gross income of Rs.20,970 /ha was recorded over farme

practice.
INTEGRATED MANAGEMENT OF DIAMOND BACK MOTH OF CABBAGE

Among the vegetable crops grown on a limitted scale in Umatwada village, cabbag
is the main crop grown in winter season. The crop is severly attacked by the diaman
back moth. The integrated management with Cartab @ 1 kg a.i./ha and suseque
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MANAGEMENT OF STEM ROT/COLLAR ROT IN

5. Groundnut produce after harvest in IVLP village.
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Sc1. (In Press). .
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cultivated groundnut (Arachis hypogaca. L). International Arachis Nei,,
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2 M.V.Gedia 1996. Residual effect of pesticides against two spider
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Early and late leaf spots of Groundnut and their Management.
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S., Radhakrishnan,T., Misra, J.B. And Pal, K.k. 1997. Status of
‘research in groundnut. Paper presented at the Biotechnological
improvement in groundnut and Pigeonpea, 8-9 March, 1997
of Public Enterprise, Osmania University Campus,
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Other Information

ADMINISTRATIVE AND FINANCIAL

A.  TOTAL STAFF IN NRCGWITH NAME ANDTHE NUMBER OF SC, 57 4,
OBC's EMPLOYEES AS ON 31.04.98.

SANCTIONED FILLED UP SC ST OBC
POSTS g
Scientific Staff 39 20 5 o
Technical Staff 38 37 5
Administrative Staff 18 18 4 6
Supporting Staff 21 20 3 3 s
Total 116 95 17 10 =

B. EXPENDITURE STATEMENT FOR 1997-98 (RUPEES IN LAKHS) As ON

31.04.98.
RE EXPENDITURE
Non-Plan Plan Non-Plan Plan
1. Estt. charges 95.25 5.60 95.11 5.55
including LSP & PF.
2, TA 2.00 3.50 2.00 3.50
3. Other charges 2.00 65.70 2.00 65.67
including equipment
4. Works - 17.70 - 17.65
5. Other Contingencies = B =
Total 99.25 92.50 99.11 92.37
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B —— OTH
— ORMAT I

{ PROJECTS AND SUB-PRO,E(
{ PF TS A
98, JUNAGADH, FOR THE YEARS 1T gga.Egg‘ZCG AS APPROVED

pputs. low risk efficient SUstainable p,
rop i > :
On Crop Improvement fo fesistance to bjgy;, |
- and abjotjc

. Mathur

for groundnut based

Y roducti :
A.P. Ghewande production system

Ynthgeiirzlepnet tqf-fihrips and defoliators in
3 sticides, bi
‘production system, » biocontrol, Pheromone in

ted management of maior g;
Jor disease i
b) of groundnut. s (ELS, LLS, Rust, Collar rot,

al disorders of groundnut

$ on groundnut based cropping system

vi Dayal

on input management in intercropping system

on sequential cropping system

pping system for traditional rabi-summer and spring
situations

ing system for traditional rabi/summer and spring irrigated

logical studies on abiotic stresses
ment of cropping system
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OTHER INFORMATION

Programme IIi:
Project 07

Project Leader:
Sub-project:
Sub-project:
Sub-project:
Sub-project:

Programme IV:

Project 08:

Project Leader:
Sub-project:

Sub-project:
Sub-project:
Project 09:

Project Leader:
Sub-project:

Sub-project:

Programme V:
Project 10:

Project Leader:
Sub-project:

Sub-project:
Sub-project:
Sub-project:
Project 11:

Project Leader:

Sustainable cropping systems for non-traditional areas o
special emphasis on eastern and north-eastern paryq of I,
Development of suitable cropping system for non-traditiy, "dia
with special reference on eastern and north eaastern part
Dr. A.L. Singh ‘

Studies on impact of agro-ecology and agr-economy
Development of suitable cropping system B
Breeding to develop cultivars tolerant to Al toxicity
Organic farming

Understand and overcome the nature of barrigrs to enhap
genetic yield potential of cultivars by conventional ang Mog
methods. \

Germplasm management of cultivated groundnut and it wild
relatives.

Dr. K. Rajgopal 3

Collection, evaluation, documentation and distribution of Cultivs,
groundnut and related Arachis species

In vitro- and Cryo- conservation of groundnut germplasm
Enhancing the recombination frequency in groundnut
Biotechnological approach to characterization and genetic
enhancement of groundnut.

Dr. T. Radhakrishnan

Characterization, enhancement and molecular SCreening of Arach:.
gene pool

Developing and utilizing transformation protocols for groundny
produce insect and virus resistant transgenics.

,I‘.I

‘.‘rn

Cropping system based on groundnut for diversified and ys|
added products

Assessment and enhancement of quality in groundnut and its .
added products

Dr. ].B. Misra

Assessment of quality in germplasm collection, breeding mater,
and produce of other experiments.

Breeding for HPS and confectionary cultivars

Genetic engineering for enhancement of quality

Microbial recycling of groundnut shell into useful products
Prevention and management of aflatoxins and other mycotoxin-
groundnut

Dr. S. Desai
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OTHER INFORMAT|O),

/ITIES
ARS
Speaker
on of model for drought resistance Dr. M.S. Basy
in groundnut (A Report on Visit to
a 13 March to 7 April 1997.
5 for consultancy and contract Dr. KK. Pal
in ICAR
ion for sustainable food Dr. A.L. Singh
ction and environment.
Farming Dr. KK. Pal

RAC (24-27 APRIL, 1997)

] ed to order by the chairman, Dr. S.S. Rajan, and the following
the meeting Dr. P.S Reddy, Director, DOR, Hyderabad; Dr. VJ.
ampus, GAU, Junagadh; Dr. S.N. Nigam, Pricipal Groundnut
Patancheru; Shri S.M. Asif, Chief Editor, In Dinon, Patna; Dr. S.N. Puri,
Delhi; Dr. M.V. Kanjaria, Director, SVRTI, Mandavi; Dr. N.B. Singh,
w Delhi; Dr. M.P. Ghewande, Director (Actng.), NRCG, Junagadh;
r Scientist, NRCG, Junagadh. Dr. Anupam Verma, Jt. Director
“and Ms. Meena Thakur, President, Mahila Youth Congress,
could not attend the meeting due to some unavoidable
irman expressed his happiness over the inclusion of public men/
embers of RAC. He urged all the participants to freely express
RAC was more of advisory nature than a fault finding one. Dr.
he participants and then gave a brief account of the Centre
plishments since its inception. This followed presentations by the

about their research activities. The members of RAC offered
fing the research programmes and also provided guidance for
ial type of research issues such as DNA finger printing for
mplasm, research on monosomics and male sterility, basic
pundnut and value addition, low input technology for resource-
and white grubs.

groundnut variety Girnarl, conceptualization of ideal ideotype
the advocation of paired-rows planting of groundnut as an
ce for some areas of Gujarat, the design and formulation of
f oil estimation were commended by the RAC.
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The committee recommended for Ia).'mgb(jl
mandate for the NRCG. Since, the demarcation be
be sharply defined in agricultural

which have imemdiate applications.

scientists for working in a remote ar
glass house and crossing block an

t of a well defined ang e
tween basic and applied work - ateg

research research may be conducted on b,;. ,

Filling up of vacant posts, lack of incenj,,,. P

ea and lack of infrastructure such as gre,, | -

d insectry have been viewd as major constr,;,,,

The members of RAC also took a round of experimental fields and laboy, .

various sections in the morning of 24.04.9?
appreciating the efforts vis-a-vis accomplis
chairman concluded the meeting with

. The members of RAC were ungyp,
hments of the scientists of the e .I :
the hope that the scientist at the NRC(, ol

the suggestions of RAC in the spirit they were made.

IIl. MEETING OF THE RAC (30-31 MARCH, 1998)

The meeting was chaired by Dr. P.S. Reddy in ab.se.nce of 'Dr. S.5. Rajan duye ¢,
indisposition. The following members of the RAC participated in the meeting

Dr. V.J. Patel, Director of Campus, GAU, Junagadh

Dr. M.V. Kanzaria, Director, SVRTI, Mandavi

Dr. Anupam Verma, Dean, IARI, New Delhi

Dr. S.N. Puri, Director, NRC for IPM, New Delhi

Dr. A. Bandyopadhyay, Director, NRCG, and

Dr. M.P. Ghewande, Sr. Scientist (Plant Pathology), NRCG

Dr. N.B. Singh, ADG(OP), ICAR, New Delhi, Dr. S.N. Nigam, Principal Groy,
Breeder, ICRISAT, Patancheru, Shri S.M. Asif, Chief Editor, In Dinon, Patna ap,
Meena Thakur, President, Mahila Youth Congress, Upleta, Distt. Rajkot could not ,
the meeting due to their pre-occupation.

Dr. A. Bandyopadhyay, Director, NRCG, presented the Action taken report |
proceedings of the first RAC meeting. Dr. Bandyopadhyay then presented a briet
on the research work done during 1997.

The salient suggestions and recommendations were:
To rename the facility at Bhubaneshwar as “ NRCG Out-reach station”.

To develop linkages with IASRI, New Delhi for plot size and field dew
experiment on groundnut.

problems.

The ICAR may take necessary steps to fill scientific positions and PStV n

The projects were discussed threadbare and several suggestions were offered
Committee for improvement of the work plans.
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facilities may be fully availed of for obtaining

& destroyed for the fear of PStV but be grown in or
geedq and plants may be recovered by BLISA testine
Emeristem culture, if required. Some basic work may be tayes
2

\ epidemiology of rust

sic research work related to groundnut based cropping systers
on organic farming on groundnut

RCG may be associated with some of the PG and Ph I

J

ave atleast one position of Principal Scientist each in the areas
p Production, Crop Protection and basic sciences units

ication Groundnut News

tee expressed its happiness over the general performance of the
plants of work.

hip of the Director, NRCG the metting was attended by the Sh.
Dinon, Patna; Dr. D.D. Malaviya, Principal, GAU, Junagadh:
ect Coordinator (Tobacco), GAU, Anand; Dr. KK Solanki
' Res. Stn., Veraval; and Dr. PK. Joshi, Sr. Sci. Microbiology,

30 temporary status casual workers and the proposed posts of
re discussed. Write off of the equipments, outdated and not in

called to order the fifth meeting of the Institute management
was attended by the following members.

' Editor, In Dinon, Patna, Bihar

ncipal, GAU, Junagadh

Project Coordinator (Tobacco), GAU, Anand
pal Sci. & I/c, CIFT Res. Stn., Veraval
Director (Agri. Extn), GAU, Junagadh

ce and Account Officer, NRCG, ING

entist(SS), Admn. Officer, I/c co-opted member secretary
75
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elaats jeld and NRCG campyg 4

The need for revamp of lighting i idered by the IMC to be' tgken up on pn(,red_j
by the cyclone in the in the area was cons tatus to additional ¢ !
basis. The committee recommel}éed gran nt to 1993.
who have completed the requisite Nno- 0

VI. IN-HOUSE REVIEW MEETINGS .

A vened on 8 and 9 May, 1997 to dl»\CU\\

Kharif in-house group meeting was cof riments proposed for the ensuing |

results of the previou SRS a:tdint};epz?i)gon to attend the meeting, the Pmk‘:\t‘din
season. As the regular Director was v : B e
were conducted g; Dr. M.P. Ghewande, Director (Actg.) Thi mZi?;gQ‘\;i:;iittﬁd;d by Dy,
G.B. Manna and D.R.C. Bakhetia, ICAR nominees as Sugle;h? roPﬁops‘al ‘\\'Lwrsl; ’}k,‘ ork
done reports of the ongoing projects Were R aterier:l for éNF acm'it1 l'h,lud@d
rejuvenation of germplasm, testing of advan.ced breeding ma B s Y In acjg
soils, basic studies to enhance recombination, frequency, mauction Of tunctiona| py)q
sterility, pairing behaviour in interspeciﬁc hybridS, extent o}f‘ omc_rczsr:\l:it.”: glm“ndf‘ut, -
protocol development for transformation of groundnut through non 29 ona breed ing
techniques, fertilizer requirements in groundnut-basec-i ERERNE SYS iemh' genotypje
interactions in groundnut-based intercropping systems, high input gr?l}lr\L ““t“ﬂgrlcui e
for HPS types, tolerance of soil salinity, cold tolerance, 1r}dlcat0f for SoL-moisture, defigjy
stress, further characterisation of high-and low SLA lines, bnochgmlcgl basl.\' of <eq il
viability, dormancy and storage, mineral nutrition (}f. groundnut h‘lfﬂS tor NEH re
bioconversion of groundnut shell for more efficient use of blUIT\«\SS, phosp
solubilisation, refining the simple techniques developed to assess quality of groun. |
management of stem rot including host resistance, integrated pest management,
management of aflatoxin contamination.

It was reemphasized that all efforts should be taken to monitor and eliminate | 1y |
infected material to avoid further spread of the disease. The Secretary SRC mentioned
the vacant positions at the centre may be filled up on priority basis so that the progra
could be implemented in its earnest spirit.

t of temporary s
f days subseque

asual wa, 8
Tkerd
IS

the
harif.

The rabi-summer in-house review meeting was held on 6.1.98 to discuss the re |t
of the trials conducted during rabi-summer 1997 and the technical programme for
summer 1998. The project leaders were requested to present the results of the experin
conducted by them. The Chairman requested the concerned scientists to concentrat
the following issues with a special emphasis apart from their regular technical progra:

. screening of the genetic stocks under artificially simulated conditions of var s
biotic and abiotic stresses

maintaining a set of wild species at NRCG Outreach Centre, Bhubane« -
fresh seed dormancy in spanish types

rJ

(9%}
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l‘l“"‘“l“’!“ al studies to explain the behaviour of companion crops in intercropping
system
prepare a monograph on deficiency and toxicity symptoms for the mineral nutritios

disorders

6. intensify work in NEH region and

7 management of stem rol
vil. DEPARTMENTAL PROMOTION COMMITTEE MEETINGS

Two DPC meetings were held on 21.10.98 and 7.11.98 during the year of report to
clear various cases pertaining to clearing of probation, promotion and efficiency bar
clearing.

vill. SUPERANNUATION

Two senior scientists of this Centre retired from their active service. Dr. Neelakant
R. Bhagat, Sr. Scientist & Head, Genetics Resources Section had joined this Centre in 1983.
Dr. Bhagat was instrumental in setting up a working collection of groundnut at this Centre
and has published numerous catalogues containing precious information on
characterisation of germplasm accessions.

Dr. Amalendu Shome has spent much of his career at CRIJAF, Barrackpore before
joining at NRCG. Dr. Shome had joined NRCG in 1994 and after a brief stay at the main
Centre he was shifted to NRCG Out-reach Centre, Bhubaneswar for establishing the
facilities for germplasm manitenance and rejuvenation.

The Director and staff of the NRCG wish both Dr. N.R. Bhagat and Dr. Shome a
peaceful retired life.
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TRAINING & VISITS

A. TRAINING

"W’r ' 4.1
Dr. Radhaknishnan 1. attended the training pm“rfamme o NOVE’{' N;((.q.-":r] (
Office organised by M/s HCL-HP at Central Institute for Research

Technology, Bombay (26 Aug. o 5 Sep. 1997).

Dr. S Desai attended a Special International Training programme on detect.,
estimation of aflatoxins in groundnut based products as a nominc.

at ICRISAT, A.P., Patancheru, from 24.11.97 to 06.12.97 for a ha;
experience on determination of aflatoxins in groundnut and cxtr,
through ELISA methods.

Dr. S Desai participated in a two-days training prepramuieon Al?l"""’r'
biotechnology in biofertilizers and biopesticides organized by IIT, Nev, |
from 13-14 October 1997.

Mr. M.A. Khan attended the training programme on Novell Netware 4.1 and MS ()
organised by M/s HCL-HP at Central Institute for Research on .
Technology, Bombay, (26 Aug. to 5 September. 1997).

Shri G.C. Prasad attended a Foundation Training Programme at NAARM From 17 \ [,
7 June, 1997.

Shri Rajv Lal attended a Foundation Training Programme at NAARM From 17 M., -
June, 1997.

Kumari KA. Vasani, Smt. Santha Venugopalam and Smt. M.N. Vaghasia attendc
Training for Administrative & Accounts Staff from 19-8-97 to 23-5-u7

CIRCOT, Mumbeai.
Shri.Rajiv Lal attended a training programme “Record Management” at ISPM New D¢/
from 3 November 97 to 7 November 97.

Shri.Ranvir Singh and Shri.R.S.Karia attended “Introductory Course on Windows 95"
NAARM from 3 November 97 to 13 November 97.

ShriRajiv Lal attended a training programme on “Administration Vigilance” at [S)\
New Delhi from 19 January 98 to 30 January 98.

B. VISITS

Within the Country

Dr. A. Bandyopadhyay  16th meeting of [CAR Regional Committee No. VI at Bikan.:
from 24.1.97 to 26.1.97.
Social Audit Meeting at ICAR from 25.5.97 28.5.97.
Micro-Mission meeting hald at IARI, New Delhi from 5.5
to 6.8.97.
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Discussed about formulation of Collaborative Programer
y . ‘ ', PRI
With ICRISAT from 11997 1 17.9.97

National consultation of Phyto Sanitation Standards
at IARL, New Delhi from 21,1097 to 22.10.97

A Collaborative programme formulation diser
ICRISAT to be funded by

y CRSP involving NRCG, ICRISAT %
NDDB from 3.12.97 to 6.12.97

meeting

IX plan meeting at CRIJAF, Barrackpore from 25.12.97 ¢
5.3.98.

Director’s Conference at NBPGR, New Delhi from 4.3.9%
5.3.98.

The workshop on Biotechnological options for the Cror

Improvement of G'nut and Pigeonpea held at Biotechnolog:
Unit of the Instt. of Public Enterprises, Hyderabad.

Annual Workshop of NSP (Crops) held at GAU, Anand
campus from 19.05.97 to 22.05.98.

Dr. P. Manivel

Dr. R.K. Mathur HPKV, Palampur from 15.4.97 to 22.4.97 to attend the group

meeting of Zone-I and Zone VI under TAR-IVLP: and

attended WUE Methndology Workshop held from 25.6.97 to
2.7.97 at ICRISAT.

Dr. S. Desai TCDC international workshop on application of biotechnology

in biofertilizers and biopesticides, October 15-18, IIT, New
Delhi, India.

International conference on integrated plant disease

management for sustainable agriculture, November 10-15,
IARI, New Delhi, India.

Biotechnological approaches for crop improvement in
groundnut and Pigeonpea, 8-9 March, 1997, Institute of Public
Enterprise, Osmania University Campus, Hyderabad.
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FARM SECTION
Dr. RS, Tomar

. Farm Superintendent
2. Sh |Vl£ l:n.llwmn Nl e
3, Sh. V.K. Sojitra 4
i Sh. C.P. Singh 4
LIBRARY

1.+ Sh. N. Karthikeyan

DO
5. Sh. MAA. Khan

Information & Documentation
()”l(l’r l/‘r

ADMINISTRATION
1. Sh. Ra)oc\; L‘.ﬂ Administrative Officer
9 Sh. G.C. Prasad Finance & Accounts Officer
ii. NRCG Outreach Centre, Bhubaneswar
1 Dr. SK. Bera Scientist and Off
st ¢ icer-in-charge
2. Sh. MM. Dash Technical Officer |
iii. AICRPG
1.  Dr. MS. Basu Project Coordinator
2. Sh. ALL. Rathna Kumar Scientist (on study leave)
3. Dr. Chuni Lal Scientist
4, Sh. D.L. Parmar TechnicalOfficer (onstudy leave)
53 Sh. Prem Narayan i

Tehnical Officer
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FARM

- AGROFORESTRY ed 10 attend the shorl course on "Recent /

Farm \\qwnn!m\dm! was dqmi ot and lllode'ﬂ'“Y" Spomsore
Agroforestry and its role in nmmamm(?h(ﬁl.mlx orestry, ’hnﬁql inbetweer, 1
and organised by the National Research Centre for sn.d material viz., Sapota (/
1997 In response to the short course following Improve

225 lamun (Schyzigivim cuni
% Guva (P i) 1 SR 2?' IT;“ l()'(haw- been plant:
(I mblica officinalis)  10; and Pomegranate (Punica granation)= % | ‘

i ' l 15 “k(.' B(ma‘ly (25),('("«]\ Imals
Splotsie either sideof pond No.1. Moreover, plan e
(10) and Pendula (10) were planted on boundary sidg to : p R o arm o

Besides, 375 saplings of jojoba (Simmondsiq chinensis) sap ;a;.nd 5 n;w I: '
Central Salt and Marine Chemicals Research Institute, Bhavnagar and p Nl

Il.  ERADICATION OF PStV ; y
All self-sown groundnut plants were uprooted under the supervision of

Superintendent to eradicate the PStV.

. FISHERIES 1 - -
For the first time, the seeds of variety Cutla fry fish (No.4875 and 15mm to, ;

size) were procured from Fish Farmers Development Agency, Gujarat Govt., ]
and was stocked in pond No.1 on 25th July, 1997. These seeds survived well in ¢,
and achieved the very good growth. The weight of fish was observed t?-etwem 8(
to 950 gms at the time of its disposal amongst the staff members @. Rs.25/ kg in th
week of January, 1998. A revenue of Rs.3500/- was earned by selling the fresh fis}
Cutla.

IV. CONSTRUCTION

A new barbed-wire fencing was erected on the road side towards Ivnagar v
as proposed in the plan at the time of allowing construction of road inside our far
the Jilla Panchayat, Junagadh.

V.  LAND UTILIZATION

Under the land utilization programme, residual resources were utilised -
cultivating maize and jowar for green fodder in an area of 2.4 and 7.75 ha of la:
respectively, and crops were auctioned before harvesting for an amount of Rs.19 42°
and 35,800/~ ,respectively. During kharif 1997, an amount of Rs.59,000/- were rem::
from the auction of grasses and 1.5 ha of maize crop is in the field.

The certified seed production programme of hybrid castor var. GCH-4 from Guiar
State Seed Corporation was undertaken in about 3.75 ha whereas general castor .
GCH-4 were grown in an area of 3.75 ha. The crops are nearing maturity. The wh:
var. LOK 1, Foundation stage was grown in about 1.25 ha of land and nearer
harvesting.
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National Research Centre for Groundnut
P.B. 5, Ivnagar Road

Junagadh - 362 001

Gujarat, India

Telephones:  Director + 91 - 285 - 651550(0)
+ 91 - 285 - 650382(R)

PC(G) + 91 - 285 - 624637(0)

+ 91 - 285 - 625831(R)

EPABX + 91 - 285 - 623041,623461

Fax :  +91-285 - 651550
E-Mail :  nrcg@nrcg.guj.nic.in
Telex . 0164 - 220 NRCG IN
Grams :  GNUTSEARCH
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