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EXECUTIVE SUMMARY ,
womatic embryos for immature leavey

Lage ol pruduuing somanc embryos for Et:n;‘

Ly

the crop Scason

spcol 10T induction inf
This protocol has ndvan

- 65, i ent of
ant ulation <tuches, I“Ll!'.'.'ﬁl:l'ld : = : . :
» Som ::i: embrvos from the cultivar GG2 were used in the Agrobacteritom co-cylyy,

for genetic transformation. Four plants passed ﬁ“"f‘*'llnghr u?e cﬂ:{t‘:lcs of selection b,
by gromycin. e embryonated cotyledons, mature e e E_mhf}'irmlc aXes ind
unaiure leayes were qlsoused for yrapsformation using the Agrr‘:dxw;fnum mediyeq
method The explants after € citllyation were transferred Lo MS medium conta ing
BAP 10 induce multiple shoots, which could be selected in hygromycin COMAirng

medinm.
Crop Production

e A new pre
u'a.mi;mhﬂﬁ'.\l.

o Screeningof 25 groundnut cultivars for Lwo inLEICIOPPING systetns viZ.; growndnuts
pigconpea and groundaut 4pear] millet, indicared that yield reduction in 2roundoy
genolypes was more with pigeonpea (up o T8 %) ll!ml_ﬂfﬂt of with pearl millet (up
31%) In seneral, yield reduction was MOTE, in virginis than spanish cullivers of
groundnut when intercopped e cultivares GG 20, M 335 and M 13 among virginia
and | 11, GG 4 and (GG 2 among spamish types showed least reduction in pad yicld
due 1o intercroppng: -

ded only up o 50% of the reconumended doses

o Groundntit+ pigeonpea system respon
of fermilizers to both the crops, whercas in groundnut + pearl millet system, poar
millet responded linearly (o the fertilizer doses, but groundnut yield got reduced

consistently as fertilizer dose increased in the sysiem. Varation in availablc sul
nitrogen cspecially the NH4+ type was evident in groundnut + pear| millel

intereropping syslemnl.

e Soil pH ol rhizosphere (0-15cm) increased with the cropping inlensity. When the
cropping intcnsity were 200% (intercropping with perul millet and sequential crooping
with pigenapea) and 300%: (sequential croppimng wilh groundnul-wheil & gronndout
wheat-greengrum) soil pH was higher than mono cropping of groundnot. But FYM,
irrespective of cropping intensity, lowered soil pH- .

e Mulching with organic residnes (wheal straw and paddy siraw) @ Stha g s
F-nd vield of summer groundnut by 21 a5 compared to no mulching Moderle
increase in pod yield (13%) was observed due (0 transparent and black poly thens
(10 & 50 micron guage). However, the maxinmum increase in pod yield (2650 Wi
recorded when wheat straw mulch was combined with btack-pulylhcné (50 i 0Bk

e A new pre-emergence herbicide “Napropamide” (Amide group) was evalugied ™

kharif groundnut bsed cropping system. In kharif groundnut, weed control (1107

and dicat weeds) by “Napromide a new herbicide was nh"seﬁ&d 1o be similar!? thal

by t]l1e recommended herbicide {Pendimethalin @ 1 .5_' k'g- al/ha). Howe o .

considerable residual effect of Nupropamide reduced ganmmﬂm,gmwth and yield

of the succeeding wheat crop. No residual offect was abserved on £ram.

e _
P xR T
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EXECUTIVE SUMMARY

%

e Socds t:nl-mlum:;l from the pods dried following NRCG-method on tripod-thatching
anangement ,‘,u""&"_mc_ last two summer seasons were able to maintain higher seed
F*‘”“‘_“"]“ E“'-" and scedling Vigour than the windrow, conventional, and DOR drying
:n.:tmuls -bu;w?nmy .m matntaiming better seed gertminability by the NRCG method
::i:;;::::lm} vecause It has (e adyvantagex in protecting the pods from direct sunlight,
st 1 '

® Valueof dﬂf_'““ﬂlf}' l]ldexlvmiﬂl wilhin the Spanish lypes of groundnut from 2% in
cultivar Cth!-:'n and 88% in cultivar ICGS 44. Cultivars with lower DI (>10%) for
example C hico L%ﬂ%), TAG 24 (15%) and GG 2 (14%) had more pexd losses for the
cultivar. SB X1 dm not showed any 1n sitn sprouting, henee no pod losses. A direct
relarion (r=0.86) wias Tound between fresh seed germinastion percentage in the
laboratory and plants having sprouted seeds in the ficld at harvest,

e Largeseeded groundnut callivars had higher requirement of Ca than the small sceded
ancs. Inercasing the Ca level 1o 200 ppm increased the concentration of Ca in seed
and pod yield. A combination of 100 ppm K and 200 ppm Ca was the found best
for high pod vield in large seeded groundnnt. Thus it is essential o apply balanced
doses of both K and Ca for the proper nutrition of bald-seeded groundnut.

e Insiragtegic experiments conducted in the North-East 1ills region in collaboration
with the ICAR Research Complex for the NEH region it was found that application
of NPK fertilizcerds, lime and FYM reduced the dircet and indirect effects of Al
roxicily and increased pod yield by (28% to 62%). Tn Tnpury addition of lime:
phosphorus, and PSM doubed the productivity.

® Various organic nutrition sources like, FYM, slurry of cow/domestic animals,
briquette from peanut-cotton waste, oilseeds cakes, mulching with local plant/weed
material and bio-lertilizers were cvaluated to meet the nutrient requirement of the.
Application of TYM, oilsecd cakes and cow dung slurry were the most promising
pnes.

o Two Bradvrhizobinm isolutes AS6 and AS9 were found (o be very effi Iﬁiﬁi_l in
nodulation. Three plant growth promoting thizobium cultures, PGPRL PGPR2 and
PGERY were found to be inhibitory to Aspergilliss flavus. Inoculation with these
cultures significantly enhanced the pod yields in pots and alsoin field.

® Deleterious rhizobacteria, which were also Cyanogenic, re:duced pod yield of
groundnut. cultivar J1.24, upto 42% and also inhibited 'T'f".‘“‘*"“"'“' : -

e T'wo phosphate solubilizing acterial isolates, PSMI1 and PSMS, significantly enhanced
pod vield, plunt biomass, nodule dry wciglyl am:l.P upiake D th? ﬁ".“.‘* : 3

® Dual upplication of Brand a natural parasitoid, Anisopteromalus calandrae effectively

iy R - lous Inut storage pest.

comrolled the population of bruchid, a serious ground i

e Spoutanesus rifumpicin resistant mMUants of 39 ﬂmﬂlfﬂt Eradyrhltﬂblﬂﬂ_‘ 13014103
were identilied and tested for nodule occupancy. The isolates, NRCG 4 and NRCG
| showed uoty 698 nodule occupancy.

i - pe—— |

- e
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CUTIVE SUMMARY

ERE ficant achievemenis in research, extension and othey

A summary of the signi .
fields have been presented helow:

A. Research

Cmi:. {?_",]::‘:,:i;:f::m uation trials, the Spunish accessions NRC,

’ ll:'r;':t 0334, 10443, and 11429 were identifled as promising for yield; NR((y
11900, 11903 and 11952 for confectionary I d RIS 193¢ L1001 157
| 1003.1 1004, 11005, 11014, 11060, | 1062, 11069, 11072, 11073, 11530,
11585.11506, 11500, 11609, and 11616 as resistant/tolecant of early and late leas
s rust discuses.

. _ETE::&{-I celeused cultivars were unalysed for seed protein by SDS-PAGE ang
poly morphism was observed for high molecular weight proteins (126 «nd 113 kd)
ané Jow moleculsr weight profeins (between 30 and 7 kd).

o ln i vifre conservation stdies with multiple shoats induced fTom de-embryonatcd
catvledons, the multiplication medium supplemented with 2% mannitol increased
the duration of sub culluring without losing vigour of the shoots.

® Twenty-one accessions of thireen Aracfis species were characterized and groupd
by numerical taxononvic analysis for stem hairiness, slem pigmentation, leat haiciness,
jeal colour. flower colout, petiole hairiness; length of hypanthium and Jength @
width of standard petals. Wide varance was found for most of the qualintive

jon and eval

characters.
e Out of one hundred and twenty six virginia bunch accessions cvaluated during Ty

and post-rainy seasons al Bhubancswar, eleven accessions, viz, 1CG's S00. 4520,
4{&;03, 5656, 1 1998, 1643, 2630, 2689, 6434 and 6740 appeated promising ol ‘.:'it}ﬁ-
Evaluation of 126 virginia bunch accessions in rice fallows indicated sur=no
performance of five accessions. viz. ICGs 4515, 6098, 6739, 6794 and 199
cun‘rparcd 1o local dheck under the rice [ellow situdtion.

® Foliur spray of Indole acetic acid, indule hutyric acid and gibberellic acid ok
induce 2K%, 50% and 18%. pollen sterility. .

e The u:hg.:r:mn;:u of malesterility identified ih the M2 generation of chemical mt aget
treated Girnar | was recessive in niture |

& To munmize selfed pods during artificial hybridization, the ideal period [orrem-wiﬂ%
the buds was identified 1o be before 7 am durine the kl!‘lﬂrif season

* A c‘?‘mf’*‘-‘"d'um_ on elite geemplasm has beon 3-.-.|.11|,qh,;_-._-] and catalogues of 7O fﬂ]"““fd
cultivars and 700 j_.{ti'l]iﬂ'l-t.ﬂ“ acoessiong have Heen pwcd :

- ;ﬁ._l:jjml ol 66 crosses were mude during khanf [ 999 fnrdiﬁftrént pW.A goiald
H20 cultures were multiplied. Eighty-two sdvanced blﬂeﬂmgcu}mreg IWL"_J_I'EEEEI.:-

10
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EXECUTIVE SUMMARY

::-.:;u:::::!::;Ll:‘\r:llilr::.::!,-'--'::ilnzitd '*H hgunfn}'nm were selected as parents for fresh

; R MRy crosses in F1, 80 crosses in F2, 95 crosses in I3, 21 gromses

n B4 41 crosses in FS, 21 crosses in F6 generations wers advanced and a tolal of 55
selections were made,

The breeding lines PBS Nos 13013, 134026, 18004, 21063, 22017, 2 : 1
N6, and 3{){}1 1. Code 1¢ Code 1'l, Code 26 and s 19 h&d m:;mlczru:?h:ﬁﬂ
collar roi; PBS | lmﬂ L1057, 22011, and 30138 showed resistance wo hoth late leaf
spot and rust; PBS 23019 was resistant to rust und moderately resistant to late leaf
spot and Helicoverpa and Spodoprera,

The lmding lines PBS 23003, 24005, 24006, 24030, and 24040 showed resistance
to thraps and PBS 23003 was resistant (o both thrips and aphids. Two mutants derived
ram Grnar 1, PBS 30001 and ‘PSP 60 showed resistant to the storage pest bruchid
beetle and PBS 3000, which had 13% male yicld over the best JI 24was also resistant
to bruchd beetle.

The genotypes PBS 21063, 23003, 24004, 24040, and FSD 66 were identificd as
olerunt of iron chlorvsis. Four genolypes viz., FSD 7, FSD 36, FSD 46, and ESD 68,
which were derived form the cross GAUG Ix GG 2 retained 75 per cent seed
germnation even after 15 months of storage under ambient candition after summer
harvest.

A varietal blend of three cultures did sot perform belter than the constituent cultivars
under either moisture stress or under normal conditions,

Lemon yellow leaf mutant trait was governed by a monpgenic recessive gene and
the gene symbol Ly (Green) and Iy (lemon yellow) were proposed, The culrly leaf
trait in groundnut was governed by a recessive gene, The gene symbols ICTnt IChn
(normal) and elm lelm {curly lealf mutant) have been proposed. The main axis
flowering trait was laid to be goverenad by (wo sets of duplicate genes interacting in
duplicate epistatic manner, The pod size trait was [aid to be controlled by bvo sets of
duplicate foci interacting together wilh epistasis between loci in the pareats studied,
Two sets of duplicate genes Pi/pl; P2/p2 and Qg1 Q2/g2 are proposed tor pod
sSize.

A simple and fast method of screening groundnut genotypes for tolerance to lime-
induced iron-deficiency chlorosis has been established using the chlorophyll meter
(SPAD-502 Minolta, Japan).

Genomic DNA was isolated from two sumples each from cach of 70 released
cultivars, purified, estimated and stored for the fingerprinting and further
characterization. :

Twenty-four crosses with ten marker genotypes were attempted and the m1hthe
hybrid pods were harvested with the objective of identifying morphalogical marker
geney suitable for marker-gided selection.

11
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pROJECT N

qotant (Giconar 1 lyim)

. Rasic experiments

b 1. Genelics of ENS induced

Chentically tnduced lemon yellow leal

:thlt.-.muj'i;inu; L g l) u-mn:r-:mqﬂ!'l.i.-ﬂh
Allthe Fl byl novmal

the parcot (G 1]
¢ cniue

green folinge hike Gimar 1 for th
A good fit w0 1 jgreen): |
jeaves ratio was found 10

concluded that the

plard growih
(demon yellow]
F2 Henmoe. i coutld be
mulant in gucsnon s § Mmonogeme
¢. The gene symbols L3

recessave on
oWl were

(Green) and & (lemon vell
proposed.

E. 2. Genetics of Curl

Crirpar 1clm, a curly
were with normal foliage. Ink, the prog

1eaf ratin. The gene symbols [T (G (rrornal

heen proposed,
F. 3. Genetics of main axis flowering
The pennlypes with main
three Virginia cullivars- CAMG

cix crosses did nut have main aX18 flowering:

varied wath the famabes In
male pareat produced 9:7; 22

GAI.'C? 10) as female parents, respectvel . Similachy. Girnar 1 as mule pareat ey
3.]1 futio with 1ICGV B6325 und CSMG 84-]1 as fEI:l1ulE parcod. The same n '
(Gimmar 1) again produced 225:3 1 (7.25: 1) ratio with GALIG 10 as female parcn!
‘r'-_l"-“' that the genotypes of bath male parents, Chico m-ul Gimar 1, were diffe
they produced different F2 ratips when the same set of fomale parrsnru were iset

| lemon yellow leal

y leaf mutant (Girna
leal nuCat wWas crossed

Fig 1. Girnarl and Girnar! Iym lamaon y=4
mulani} of eal o

r 1 cim)
with the parct Gimar |, Al the 17, plams

enics gave a good Ot to the 3 norml: | curly

v angd feba tolra (enrly leat motant) hove

is flowering (MAH Chico und Girnar | were Crossc with
84 1. GAUG 10and ICGY 86325, The Fl's of e
In F2, segregation ol main stem o c1ing
both mule umd female parents used in the crosses. Chr ods3
93531 amd 3:1 r@tios with ICGV 86325, CSMG R4 | and

hiked
yale i et |
wis
r il
a the
Yo

crosses, Similarly, all the feimale parents exhibited different F2 ratios against Lo
|lld-|¢

male parents. This, it may be concluded that a1 the male parents and soalso i1
parents used in this study werc genotypically different fmpm one unothe with fes

main stem flowering. Thus, vsing the gene Ejfi‘l'lhuls i ﬂ A er P
possible genotypes of thiese five parents w ﬁl thir'; m" byl Ate il T:.s 22
%2k2 (ICGV 86325); J1J1 42 J2 KIK1 K2K2 (CSMG %?ﬁfﬁn .rz}r?. ‘::m :

— e e——
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M
nids (in net house)

: hrips and 4p .
D. 2. srmnuu:;_mh‘::ﬁ::;:';s gggm}ﬂ. 24005, 24006, 24030, and 24040 showey
The advanced brecding € X

rance to theips, since they had the least umber of thrip's eggs (0.55 to 199,
s !

vars < 7y and JL- 24 (8.9).
compared w the check cultvars LR 2 (5.2) and

d bectle
D. 1. Screening for Resistance o Bmchimmm condition For resistance 1o Bruckig

< : pd under la -
i‘:ll:[iizsi::o:”::wﬁvm m:::mge pest of groundnut, TWO Muants PBS 30001 ang

TSP 60 have been identilicd as gesistant 1o hruchid beetle infestanon. .

i di : bi'wc . gm“
Sub-project 2: Breeding and gentic studes on 2 stresses . nd
{R~K14a{hu c. P. Manivel, M.Y.Samdur, AL Singh and P.C. Nautiyal)

A. Hybridization _ : _ _

(he genctics of specific leaf area (SLA), a-ctamt_:tl:r related to water use efliciency und
1S for incorportion of 1olerance o iron chlorosis.

B. Multiplication, generation advancement and selections

A total of 580 genoLypes comprising advanced breeding cultures (98), aluminum loxicity
wlerant lines (8), and cultivars (31) were multiplied for further use. Sixty-two advanced
hreeding cultures were sclected for further evaluation and 10 genotypes were selecid
as parents for fresh hybridization. In the segregating genera tions, 45 crosses in FL, 36
crosses in 12, 38 crosses in F3, 10¢crosses in F4, and & crosses in F5, generations weee
advanced.

C. Preliminary vield evaluation of advanced breeding cultures

A tolal of 70 advanced breeding cullures belonging to Lthe Spanish and Virginia (ypes
were cvaluared along with six check cultivars viz., Gimar 1, GG 2, TG 26, JL 2%
E:ﬁ::; 3 and ICGS 44 in @ replicated trial, Twenty-two cultures were selected for [rrihe

C. 1. Screening of advanced breeding cultures for tolerance to iron chlorosi-:

;lh"l::r;r advanced breeding lines were screened for tolerance to iron-deficiency -chlomsis
the during summer 1999, The genotypes PBS 21063, 23003, 24004, 24040, anc P9
o ﬁ“"‘d as lolerant and had 9.21, 8.00, 8.55, 8.48, and 829 mg/s 0l
= hr;p3 yll and 37.85, 31.98, 32.59, 35.71, and 33.25 SPAD reading, respesi ¢l
(Tabie 3). SPAD meter readings have been reported (section C.2) to have high po-it*
comelation with chlorophyll content and negative correlation wit e et
(VCR) an 1 10 5 scale ( SR U L g

' - -
..Ir = § W | ¥
L A
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' UDIES ON BI
AND GENETIC sT ot

masch i::E:Efgoqnc STRESSES IN GROUNDNUT
5 on biotic SITesses in groundn,
S :B htgnndgeneﬂchluﬁlestm gifcsttesnen (28 :
?E:]!l?\,l‘z‘::d:l:. Rmnthur, p Manivel, MP. Ghewande, and V. Nandagapaj,

A. Hybridization .
iFaur fresh crosses for mcorpfm'nnan
(male in Slines x 4 testel design) to st

during khanl 1999. ad selictions
i eration advancement a selecitnity »

B e B s comaprvins advunced brecding cultures (36), St (165
nterspecific cross Jerivatives (20} and E"’Whn&u a M}mmuluphed, Fwenty,
sdvanced breeding coltures Wt selectud [oF ﬁm_he._rfc\ml_lfaﬂqll: mg%mw yree
celected us parents for fresh hybridization. In ﬂﬁﬂwﬁnﬁmmmmﬁm
171, 18 crosses in 12, 13 erosses in §73. 9 crosses in H4, and 10 crosses in F5, generations
were wlvanced.

. Yicld evaluation trials

Two vield cvaluation (rials, i) with 25 spunish (Arachis hypogaea spp. Justigiata var.
vulgiris), and 1) with 12 virginia (Arachis kvpogaea spp. hypogaea var. hiypogued)
cultures were conducled in ruinfed condition

bn the first Hal, mutant of Girnae 1. PRS 30001 recorded 13% increase in yield oy erthe

of resistance to late leaf spot (LLS) and 20 crosse
dy genetics Of registance to collar rot were made

howt check JL 24. This mutant was lso found to be resistant (0 Storage pest bruchid
e ADIgE [

In the sevomd trial, the cuftares PRS Nos. 24009, 21046, 22028, and 24005 werx fomnd
<uperior over the best check ICGS 44 forkerncl yield (Table 1). The culture PBS 4009
hid shown u significant yield increuse of 40% over the best check.

D). Field screening for resistance to discases and insects

D. 1, Sereening for collar rot, late leal S a wistance
| | spot (L1.S) and rust resistance .
Ine cultures PBS Nos. 13013, 14026, 18004, 21063, 22017, 22026, 2400. 10016,
ICGV 89211 undr Fld setecning. o oo ich ence of 30% was (0110
LLS and rust on a 1-9 scale ( 1=hi3§1yhr;$m=mwm 2

inhe able 1. The cultures PBS 11048 und PBS 11057 (both frorm the cross Db 335
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PROJECT 01

Table 1, Yield and other charctenistics of promising Spamish and Virginia advanced
breeding cultores identilied Trom Insstation yield evalugtion trials,

Name of the Pedlgree Send Increase SP HSW  Special leatures
culture vield over thoe best
(kg'ha)  check (%)
Spanish
FBS 30001 Mutant o 775 13 75 a6 Resistant to bruchid
Girmar 1 peelic
JL 24 Bost Check €80 = 76 49
Virginia
PRS 24009 caCvxJL24 0317 40 76 41 Moderatsty reststant
1o jassids & thrips
PES 21046 ICGS 11 X Ah 904 28 71 47 Moderately resistant
7666 to rust, very early
{105 days)
PBES 220268 M 13 x NCAc are 24 89 52  Moderlely resistant
17504 to rust
PBS 24005 M 13xRAcbut 814 18 72 46 Moderately resistan
29.4 1o jassids & resistant
10 Afternaria blight
I0GS 44 Bust Check 707 - 78 43

SF = shelling percent and HSW = Hundred seed weight
* Significantly higher than check a1 5%

Table 2. List of resistant caltares (in field conditions)

Diseases Resistant (Score <3}
' , 22011, 22028,
Late leal s PBS Nos. 11048, 11057, 12066, 22005, :
Su;emﬁﬂp::mh PBS 11019 22028, 23026, 24037, 30043 & 30136
{Score 8 on O-9 scale)
Aust PRS Nos. 11048, 12032, 11057, 120588, 12074, 21013,
Susceptible chack PBS 110239 22005, 22011, 23019, 29021, 29039, 30005, 30012, 30013,

{Score 9 on (-9 scale} ag0s1, 30084, 20085, 30098, 30102, 30108 & 30138

insacts
FReanr e : PBS Nos. 11042, 12087, 12117, 12115, 21030, 21043,
R 51046, 21063, 22006, 22015, 23003, 24030, 24067, Code

Susupptible check PBS 12120 2
(Sooess § on 09 ﬂ-l'.'i“ﬂ} 8, m m m{l JG& ‘9"32 E'E

fvati - ¢ 343) was found
Mhe culture PBS 23019 (4 denvauye from the cross Chan;dm i NC"“-' w1was
b ks L” L‘.rj:ia;m: 1o rust, and moderately resistant to LLS and demuemufa‘pmiapum

# 't.'I 1
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PROJECT 02: IPM FOR GROUNDNUT BASED l!m CTION
SYSTEM

Sub-Project 1: Integrated Insect Flinmnmllullllﬁpl!ﬁd

in groundnul using non- synthetic mﬂdﬂm

agents and cropping system approach (V. Nundago

A Development of 1PM module
The project wims 4t development of 1M systeny in grmndim
components of management tacties: excliding synthelic pest ic Jr

A. L IPM modules for irrigated groundnut grown in the sun I NSO,
Durng thse summer season of 1999 tie orop was mnun.‘ﬂmm Jlﬂtﬂ X
harvested on 8.6.1999, The pest laadwuslunncdmﬂmmh“u - Thec
af the IPM were tried individually a5 well as in combipatio ‘fin m;
Dasad on their performance, thosc components | aﬂm w{mn ' 5

the rainy season such a8 Beunomic Threshold LevelS (ETL) hase
crude neem oil (CNO) {in Leepol ). pheromonc traps for Spodapter
armigers and Aproaerema modicella w4 vepellent crop Tike bajr
used in the 1IPM madule dnd compared with larmers’ cactice.
Jassids i 5 insects/lermingl leaf and |75 inseets/Sm tow at yegelali
and 385 jussids at muturity The populaton 0flhejﬂ5ﬂﬂ§:{ el lutha

at (he post spray observation was Hgﬂﬁmlm H-nlh 145 days uftes
(7.8 numbers/S sweeps) and at 90 DAS (2.3 aumbers(5 sweeps | wh 3
sprayed compared to the famers’ practice (*IS.Eauﬂﬁmfm 5 sweeps respeetively)
where four sprays of syithetic pesticide m&mﬁ ﬁi HOCT otophos at 3 D
(1L03% phosphamidon at 43 DAS und repealt _,batl_myl o5 on 65

DAS (Tablel). Similurly the thrips population of post spri

6. respectively an 45 I)A.andﬂﬂl}).\b ompared 1o |
numbers/5 sweeps, respectively in the farmers practice. There wils some ¢
deloliators dee (o trapping of the wild males MEW pheron 'j' oA ..‘ 52
Spadoptera lituraand 130 males of Helicoverpa armigera, s
week, respectively) which resulted below 1% Miﬁ#dﬂmﬂﬂ
yield loss in groundnut. Almost similar ﬂﬂyﬁlﬁm ohtine
which recerved only two sprays: of CNO ( @ ol
receivedt four sprays of synthetic Pﬂbdmnﬁ :ﬁ‘ﬁ
mudule (2% CNO) + mwnﬂncm-.l'ﬁﬁ .. i
repellant crop (pear] mlllet mﬂn :
only 1768 ky/ha dugm e loss gof
|'.t::ar1 millgr f']':lhln

A"m w,]_ P ',4". '."
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A, 1.3 Windrow method . ficd for rying for Tive days,
After diggng. plants were

A LS, D()R-mt!hnd

ded in bundies and plant bundje
| R. LUR3) plants Were
In the DOR-method (DO

X ore kept lof drying in pairs in such 3 Wiy

o 0.5 m n digmeter. Then the BURCEE UL o and the ather on (he topof
that one 0f the paic was p!a{.‘cd 1111:1 chau]ms of the upper bundle shaded the expyg,
former right-sidc-up. This Way o direct sunlight. Fach evening the upper heay,
s of the inverted lower bundle ST PR ET S0 The heaps were retume

removed and the pads in both the bundes were EREEEE = d¥or i e
Y Tiw in:mcd positiun the next moming. This practice wus FEPEIECIOTTIVE dhays.
o i : !

_ s sets, [he [irst was sceup on 1st, June F998 and fuy,
Ny 1998 crop was dried i 1W0 Sﬂi-ﬁ. alk et .
mc:-;zs vis. windrows, conventional-heup, DOR, and NR‘C{’ m_““-‘ OUHWETE ried, A
second set was ammanged on 61l June 1998, In the qeteanﬂ Sﬁl PNJSWﬂTinnL;ﬂ ooty
roflawing the NRCG and DOR methods, and the performunce of these Lwo micthudsin
(he situgtions when curing/drying cnCoOUNters FLins Was compared. The sccond sit
experienced ruins on the 4th and Sth days of drying in the field.

Afier deving for five days the pods were picked by hand, sun dried in thin L erioe
muistire coment between § and 6.5% in 1998 and R.7 and 9.5% in 1999, Pols ulis
drving in thin layers for two (o three days were pucked in 10 ki capacity paly: hiylese
lined gunny bags and stored atambent conditions, '

Loss of mossture fram the pods during drying and genminability

In bﬂlhﬂlc years the pod moisture contents uﬂ;;rfi?e :la}rs'ﬂl'dryiug-wg,rcin the fo'lowing
decreasing uninr? .NRCG method >DOR method > conventional method >y ndu®
ﬁ'tlhod. Poul rnulsmn:ai_ﬂ'\a time ol liwest;:ggmnny fﬁﬁﬂiﬁg ]th '_nﬁ ."25.45':?. S,
s of sitire From e Tutnidity in two drying seasons were distinet, the ¢!
b i pods in different dry'l_ng methods in two summer seaso:s wen
I windrows seed germinability |

- ity was alfected immedi after drving (Table ¥
Germintion percerlage (man of (o earyof the s e e e
g winirows. (15%) teuk Yoier thun the cans o g
following ihe DOR (53%) and the NROG (e k C Seeds obtained from the pods U7
in the DO 2w and the NRCG (705 m T e b i cilif®

R and the NROG methods. Higher germination perce i

' nd 38°C), a8 pods in these twg e ICSSeR pod teip:
dhrect sunlight. However, in the DOR eyt 0.0 112 Methods were pre
.i--..-m [ T FT it nerninh ¥

B a1

L7 o W
Fant hooely

MR .
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B. Basic studies
Olivier) hidae: Coleoptera) |
v ol Carvedon j‘l!rrﬂfus ( ier (Br"(h“iafi eptera) is i
B. 1. Insturs of CarFm o don serroms Ol damage 10 Zroundnut pogs
The groundout buchid, Car g consideruble . Pods g
el : { groundnut causing - ilable on the blﬂlogjl'. Populig;

najor storage pest 08 £ AR ently aval Hn
Lcill as sceds. Enough information . prﬂsist‘incc ete,. However, there are cerg;,
dvnamics, incidence levels, "'““.ﬂml = d;tailq.un the moulting behaviour keadiag
it;ﬂnlrmnliun missing in the 1item1“r?::;{::‘£ ?,0 fill tilﬂiﬂ gaps. Four grub instars taking ,
o "{”?‘:;lfﬁbﬁ;ﬂﬁ:gndin ihe insect. Th last instac ‘;ﬁz ;;ﬁf‘f;l:lu‘::dﬁm
::; l;:i"d instars took 13 days cach o 4 Y52 i 16 gla /5. The female laid B
sbout 20 days while the female lived on an average for d ay 0, R mh:fg"‘
cuﬂl:in-uuusl)' for 2 maximum of 9 days with a mean ?f?rha}fs;ﬁ e *of
cegs (64%) were lid during the first four days (Fig.1). The PASHOVIDAS o8 Period

: £ days. The male lived for 4 1o 27 days wit

ranged from 2 to 20 days with a mean o _ vEC |
auican of 20 days, while the female lived for 7 to 25 days witha mean of 16 days. The

Iting pushed the moulied skin back. The measurements of dl'_lﬂ'ﬁ'ﬂnl nstar
fruel;ﬁ mht::g&. There was an increase in the size of thﬁgmb with increase in the
instar. Adult female was bigger in size (6 mm length and 3 mm width) compared to the
male (6 mm length and 3 mm width). The head capsules of the first and secon: instars
were similar in size (0.3 mm), but third instar onwirds the size g_{a'duaﬁy'incrfascﬂ.

‘Table7. Post embryonic obscrvations and the measurements on the bruchid beclle

. serratus
Stage Number Duration Mean = SD
observed range {days) (days)
pog 69 3105 46 = 07
Larval instar
First 25 e s
Second ; = 3 + 23
Third 2 7 W15 88 + 1.7
Fourth 18 7 to22 129 = 652
Pupal period S b 17 = 0.0
19 § o2z 122 = 52
Femasla e 2
Frl-:MPnﬂm 10 . | "L
i 2 10 to 4
Ovlipasition 10 AT 18 =09
Pocmsior 1o 3% sosao
metr 10 : Iﬂ T = .‘I..Buﬁl.j{ B:I
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pROJECT 02

¢of mustard cake, Yield fevels Were

40 G i the Lreatmen st ‘
S0 % critical peniod of Crop proyy

z % 1'1 I'I ﬁh 1
e was redueed DY s during the

e e il
khanl PO dle e dry spe

lovw duirine
{Tanle 1 i
E. 3. lntereropping

During khanf [OOR gmundnul + sorghum reduoed ELS by 21.70% followed by

Groundnut + Peat] millet and Groundnut + e Zeagrfi:n:;ﬁi”lrf;ﬁ nl:;‘li?:f o
Coglts were non sigmficant groundnut + mr_ghumm i A i Weere

 he hetter in reducing the intensity of LLS. Groun e f—‘_arl milley
found to he hetler m e Siuction of rust (4209 %) followed by groundnyt s
:i;:: L:{:-.r: rot incidlence by 80385 followed by groundnut + sorghum {.?3.Effﬁ %)
amil groundoul + pear] millel (64.58 %) Dunug 1999, ﬂlﬂﬁgh the d]s:ﬂa:-‘;e IHTEm-m:,-n;
L1 the diseases did not differ significantly among the mﬂ_-lm:“'* Lntercropping of
aroundnut + castor. groundaut + peurl miflet and groundnut + cotton were relutively
beger i minimizing the intensity of ELS where a8 in case of LLS, inlereropmng of
+ colton. groundnul + castor and groundnut + pigeon pea were heller
However, groundnut + sorghum intereropping gave maximum conirol of rust (29%)
follaweil by groundzut + cotion and groundnut + prarl millel Yield Tevels wers low
due 1o the dry spells during the crop growth (Table 12).

groundnut

B. 4. Crop Rotation

During summer 1999, upland paddy-groundnut-uplsnd paddy crop rolation gave 63 %
control of stem rot, However, during kharif 1999, groundnut - wheat-groundnii €rvp
ratstion reslized 59 % control of stem rot which s commonly followed rotaion in
Guisrat and else where in the country. All the crop rotations tried had signil cantly
roducead the control of KIS and LIS but these rotations had no signilicant effect cnms
disease development.

B. 5. Fifect of foliar application of biocontrol agents, biofungicides, and che mict
_ fungicides on disease development and yield of groundnut

Fwo yeurs duta (kbarif 1998-1999) revealed thal foliar application of carbendazim ! (5%
+ mam:am:_b 0. 2% significantly reduced the inlensity .},r ELS by 34 %% LLS by 46 Y
';m hk v-I% il avernge yicld of 1146 Kgr'h:;. Also, [ nliﬁr uPPﬁ&élinn of acueovs
;;I::'I -,:: ::hlﬂl‘dll'l:ﬂkﬂ [5%. 1, uEJIlwe filtrates of Peniviifinm Esteandicumand Vert: afpn
::u.hﬁn; ﬁlirafﬁ? {t;ﬂﬁ:'.m in :ﬂm_n_nllins these foliar discases.Foliar 'ﬁPP“‘*"“i“" ql
soplication of Tl iestt cillinm Igrcrmt& und foliar application of T. harziami 4 5o

- arziarair gave 28 -33 ¢ control of stem rot. (Table 13)

e —. — .

. a - __. I - it
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PROJECT 03

B.SEED IIUIL\I.&"“‘Y
ymant and qon-dormant Spanish groundnut 1o o,
g seed development

qure of fresh seed dor

B. 1. Response of do

and cthrel durin
I'o understand the hasic nature ¢ mancy (he gﬂmlﬂﬁﬁm of seeds wig
(GST) and without  and nop-dormant cultivars when "ﬁiui
with ethre] or ABA Jifferent seed development slages were studied. Seeds of yo.
dormant |ype WETE responsive 10 c‘!hﬁ,‘l atcarly sluge ﬁfsﬁﬂdtjlﬁ'.\’?luplhl.:nl_ wheress
dormanl type responded at matarity. The Tegl lation of fresh :_i::ed dormancy appeie]
(o he mote under conlrol of (est thun the cotyledons. Almost similar paiterms of
secumulation i the seeds of dormant and non-darman

f fresh weight anndl dry welght .
cultivars were found. though the permindtion pehavitr afler tWo months of stomge of
the seeds of diffcrr:nldwelupmsm SLages

chowed dif ferent patteri.
B. 2. In sitw sprouting and pod lusses in Spanish groundnut

Experiments were conducted [pevuluate pud fosscs due (0 i1 sitl sprouting of s
and 1o study the naturt of fresh seed dormanty in Spunish groundnut cullivas ani
germplas accessions. 1418 well known thal most of the early aturing Spam
groundnut cultivars do ol have fresh secd dormaney and

and e virtually non-darmat
These cultivar alsp showed varialion in the degree of [rsh

seed dormancy. For iz

reason we calculated 4 fiesh <oed domancy index (DI which is 2 ratio of the penmine:
age ohiained atter frealing freshly harvested Sﬂﬂdﬁ'ﬁ_}iull;mnﬂ (dm-'nmni::. ki
that ubtained in the non treated fres) seeds. Large genulypic pariaions i
in the fiel, and Troxh ceed darmuncy index (DD were found. Almas ll
eod donpuaey (0 STe de gree. Ihough:il_u: villuesof il

('GS 44 (dormant check i Cultivars with Jass that
309%) s fiund i evs. Chioo (20%) 248
fhe cultivars like Jyoti. VRI 3 and L ) 2wk
ed leasl pod losses (4-53% ), Cultivar S8
o poid Josses 10

;u-.rmﬂﬂ‘
agent) with
pod losses
cultivars exhibited Iresh §
fram 2 & w ov- Chico 10 88 Gin |
104 D] showed more pod losses (13-
8y GG 2 (14%) and Gimar 1 (17%). t
higher DI (between 10 and 43%) show
iwpieal Spanish Lype did not show any fr size sprouting, hence

situ permination. Some germplasin accessions in the Spanish group Were TR L
possess high degree ol fresh-seed dormancy (DI range: 505h 1o 96% ) Ao x
gr:rm?lah_m accessions studied, direct reldtionslap was found bglt.weun s ::
aprmiittion percentage in the fubordiory : ; : perc 1o 5
s thlu- e a::hnn-m‘," hordiory and plants having percent sprov
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'\ GROUNDNUT BASED CROPpyy

: S0
PROJECT 05: STUDIES OFF 270 |N DEPENDENT ARgy;

SYSTEMS .
(Devi Dayal. p K Ghosh and Y. V. Singh)

A, Cropping systems
A 1. Effect of groundmit genotypes If intercropping 8 ";‘T‘ _

Performance of 23 aroundnut genotypes :[9 \-*.l['glnl.iﬂ and 1 parflsrh) was evaluates
durine the kharif season of 1999 In Lwo 1‘n|.-;crc:uppmg systems ViZ; grpundnm-pmﬂ
illet and groundnui-pigeon pes. For Virgimd t}‘pb& 1 (groundnut ): | { intercrop) ang
for Spanish groundnut): H(intererop) row XS were followed. Sole crop of eucy
genolype Wits also maintained as a conerol. -3Eduﬂ1_‘-"" mn P‘Jd yield WaS MOre with
pigeonpea ( up o 78%) thun with pear] millet (up 10 S0%). In g&mle_.\"irg:ma cultivg
chowed more reduclion o dry matter production than Spanish cultivars. There wese
L ge genotypic dilferences for reduction in pod y'!'_eld due o imcmw“g systems
Genolypes, GG20. M335 and M 13 among Virginia and Ji1, GG4 and GG2 among
spumish Lypes showed Tess reduction in pod vield due to intercropping systent
Observations on soil pll of thizosphere (0-15¢m) in groundnul cultivars indicated that
rhizosphere pH slightly increased when groundnut was grown an intcrerop &
compared 1o sole crop. Lutercropping of groundnut with pigeon pea had higher values
of suil pli than with pearl millel intercropping (Fig 1). . |

A. 2. Response to nutricnts in the intercropping systems

Very little information is available on nutrient dynamics and requircment ol ¢ cOppifE
svsten as observed to individual components of respective systems, these o spects
component based intereropping system. Henee, field -.;,;i,e,im,.., was condu. ed witt
two intercropping systems vizi groundaut+pi geonpea (cv.BDN 2} 9%
grou nds‘n ut+pearimillet (cv.M H 169) under differcnt combinations of fertilize . GG=
a Spanish cultivar of groundout was grown in intercropping system Three levels
fﬂf:l;?ﬂ namely were evaluated in both groundnut and intercrops ’In..gn}urmfl it P
il 4 significant lar responsc  the applcd ferliers for dry mater 1 0
el T ':m rved in pearl millet. Howevyer, in case ‘of pigeo! e e
association of pearl mille ed Yield reduction in roundnut (40-50° -
Equivalent Ratio (LER) ﬂ{?o:jlrﬁr: f;.:j;i;ji:y mgimmevML e ”:;lpli’“'i
e el ! et was a dominant competitor <21 -
_ m&mx::: an m:laurgmp._mlh groundnut. Even at t tﬁﬁﬁt}f'ﬂ!”*‘ LER
 LER was 0.83 (Table 110057 where as with pigeos e fertility [°V¢"

'lf. K _h_l-l::.! L1}

A
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PROJECT 04: INTEGRATED NUTRIENT MANAGEMENT IN
GROUNDNUT

Sub-project 1: Development of biofertilizer packages for groundnut
(K. K. Pal and Rinku Dey)

A. Biological Nitrogen Fixation

Bradyrhizebium: Two isolates, AS6 and AS9, out of eighty isolated from rive fallows
were found 1o be very efficient in nodulation on the basis of number of active nodule
produced and nodule dry mass, One of the isolates AS9 was molecularly tagged with

TnS::lacZ for studying the survival mechanism of bradyrhizobia under inundated
onditions

vRost: Por selection of groundnut with high BNF, two cultivars reported to have high
BNF potential viz., JL.24 and ALR2, were screened for stadying intra-cultivar vartation
with respect to number of effective nodules. Three plants were selected from cultivars
AK 12-24 and six [rom ALR2 which had more than 100 effective nodules for further
studics.

B. Plant growth promoting rhizobacteria (PGPR)

In continuation of the experiments
conducted in 1998, experiments were also
conducted in rabi-summer as well as in
kKharif season of 1999 10 cvaluate the
performance of the PGPR cultures in pots
and field. Nine cultures were selected, on
the basis of germinating seed bioassay
(plate 1), All the nine cultures belonged 1o
the genus Psewdomonas. Three of these
ultures; PGPR 1, PGPR 2 and PGPK 4

Huorescent psevdomonads)

Plat 1, Garminating seed bloassay of PGPR

esl o producing siderophore (5 mum, 7.6 mm and 12 mm of orange h.:lxlus in
o ifter 72 hrs of growth), IAA (3.6, 7.8 and 9.3 mg/L) and su!uhllhzmg
Jhosphate (48,52, 16,6 and 60 mg/ 100 ml broth, respectively). Interestingly,
Ul to be inhitbitory in vitro 1o Aspergillus flavies, the aflatoxin Pﬂ“t’-i-'-‘iﬂg

10-14 mm diameter of inhibition zones in King's B mediom after
ccubation). Inoculation these cultures (PGPRL, PGPR 2 and PGPR )

e pod vield by 22-25%, the number of eftective uodn:{u_al 45 DAS, .rm::.l
ettt liinass in pot trials in the rabi-summer season {Tahli_: 1y, Stmilar UIE(TI?FIIIL‘II]&
vl obluined in the kharif season. In a field trial also, similar benefits were observed

it | a1
Annual Report 1999-2000
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Tahle 4. Effect of PSM on the growth, and yield of groundnut (cultivar 1L 24, kharif,
1000, 1 pols (results of one bactenal and one fungal culinee only )

Treatment Pod yileld Nodule dry wi, Shoot wi.
{a/plant) s

(mg/plant) (/plant)
Control LR 79,45 13,18
RP20 4.46 780534 1528
RPAD 482 93,87 1408
SSP20 541 G8.45 16.05
S5P90 524 24,04 17.24
BP20+PSME 6,35 109.12 20.12
RP4Q+PSING 6.78 118,24 TRE
SSP20+P5MS 6.58 B7.34 22.45
SEP40-PSME 7.21 1126 2018
RP20-PSMI 5.50 91,50 17.23
RP40+PSM 512 72.00 18.67
SSP204PSM1 5.56 B1.24 2034
SSP40) PSM1 578 9829 18.45

PSM S= Fluorescerl Pseudemonas
PSM1 = Fusarium

Sub-project 2: Stndics on mineral nutrition and disordrs in groundnut
(A.l.. Singh, Y.C, Joshi, R K. Mathur)

A, Calcium and K nutrition of large seeded ground nut
Sand culture experiment was conducted in Kharif 1999, under various levels of Ca
(50 200 und 400 pym) and K (30 and 100 ppm) to find oul their role in the gutrition of
large seeded groundnots. Two large-secded groundnut genotypes BAU |3 and ISP 19
(hiaving 90 and 70 g/ 100 seed mass, respectively) and a small seeded gerotype NRCG
6919 (3571 00-seed mass ) were used in this study. Tt was observed that the large- seeded
graundnut genotypes had higher requircment of Ca than the small seeded one and - their
seeds showed lower pod filling and were deficient in Ca. Tnere ng m&m
200 ppm increased the concentration of Ca in seed und pﬂtlj' d. Ther |
of previous year uxperimenls smwcd thﬂl innmasi“gflh} l@ﬂﬂ: -

the lﬂ\'-'tﬂ"; the oo
lm 'I'.l‘pm K+ :'.,
singll-seede;

nn PDF nner
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PROJECT 04
-elTicient genntypes
[ field experiments were conducted 10 identy Fy Ca-efficient groyng
Wil g;-uund_nui gcum}-‘pcs. pt and 30 1n held ynder Ul
and 100 kg Ca'hal and nbasﬁ-miuns on plant growth and vield wmu
pelative petfo nee of dry lllﬂlti:l"ﬂ{.:l:l.llmﬂ:ﬂiml and pod -}.;r[.
J085-1 & 691 MOR 161, and ICGHNG H;Mlt
nd TG 26, BAL 13. NRCG 7472 and 162 as cf:

wing for Calciom

B. Scree
Goil culture pot ans

were grow in

genuiypes Figha
levels ot €4 (1,
ed. Bused on the
Snaty pes NRCG
us Ca-efficient 4

record
the grommdout £

were idt‘ﬂhﬁ:‘:d
methicient.

(. Screening for P-cificient genotypes - ‘
) sanied field uxpeﬁmentﬁ were C£11‘il'1!1¢1L‘d (o identfy p-cfficient groundy
n in field and 18 i pox

enty penalypes Were Srow
{ ohservations on plant growth and yield

wih. dry mattcr accumulation

2ot (sl culiure
calcareous soil.. Se¥
wader 1w evels of P (0 and S0 kg Prha) un
were recnrded. Bascd on the relanuve pcrl'nrrnantﬂ of gro
4nd yiclds, the genatypes NROG T085-1. 1308, PBS 13, P13, 11037, 20016, 20057
4nd MOR 139 wett identified as p-efficient and VRIA. SG 84-1,BYS5 as pP-inelfivien
The plant samples of thesc experments ar being analysed for including P concentruien
and uptake also 4s ope nl the selection crifertia n indentifying P-efticient genonpes
and alsu studying uptake of other mucro- and micro-nuinents.

D, Experinientation on the concepts of organic farming in groundout
Vuriaus sources of arganic matter cuch as FYM, slurry of cow/domestic LS.
briguette [roar peimul-fmlnu wasle, oil : ith local 'p,t;unrm:gﬂ
yanterial and Bio-fertilizers (PSM +Bm¢_f_w-mwaum}' were evial with an cbjeet™
(o meet the nutrient requirement of the crop and control of insecls pests and dis2usss Y
produce pesticide free aroundout puring first year of ex f__rerrcrsi;

cubsequent seasoens cledr-eut responses of

and uther yield atiribules. Th‘_nﬁgh use of FY M. cow

niofertilizers and mulching with local weed WEre aromising orgaic farming s
the FYM, vilsced cakes, COW dung sluery and wuﬁle-o}?l'p&%ﬂﬁfﬂﬂiﬂﬂ inorc <58 i
weed biomass. During the third season of crapping (wet lsﬁg‘}thc' yM-oils
ond cow dung slurry could increase the pod yield tary$ s0.7. and 47| %

cenoty s for

p.erim'm;tlinn. i
Bui during 3¢ and B4
-cd on i n_[ jﬂ‘if‘:

"qu. ; ,II"HWIYH“W manuring, bic Z X
';'| e 'wd-q:l.ﬂ"‘ I 1 cal ] ] NEETY "_ f ) 3 3 I W T
- 23.2 ':E“fﬁ?ﬂl',ﬁ-_‘:”ﬁf?‘-ﬁ':?’ : Lo - _ )8 Egaw#f

JI |
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oR TRADITIONAL RABUSUMMuE,

: ES F
PROJECT 06: STUDI T TUATIONS

AND IRRIGAT
Sub-Project: Phyedulagil:_a_l studies on water, temperature, and salt sty
(Y C. Joshi and P.C. Nautiyal)

A. HIGH TEMPERATURE STRESS

%‘::.uml productivity in rabi/summer seasoi i_'s -“.“i.“—“’? aj:fdtﬂd hy the high
teruperature injury doring pod filling phase c—spe&ﬂi O .'{SA DEE‘“'“
A protocal for the measurement of the leal membranc thermostability as an indicatry
e temperanire tolerance, devcloped churing the previot ¥Et Ho FE0E el
study. The objective of the study was 1o esfimite genelic varitability for plantacclimating
1o high temperature siress and a combination of high temperature and waler-defice
stress, Bight genotypes were used for this study, Leaf me lllhranﬂhmmthbIMmﬂu
experiment sppearcd 1o he reluted to the acclimation of the plants in high temperatur:
1 eaves ol the syme age when collected at the reproductive stiage { 60 d afier sowingi
which expenienced high remperiture (maximum range 38-42°C) duning March to M
showed highur thermos Lability in some of the genolypes as measured by relative murs
(RI) than the leaves uf 1he same age oollected from the cunopy in the month of Februan,
when the urnbicnt temperature wus low (max temp rusnged from 30-35%C). When ik
plants ex perienced high lemperatice and soil-muisture deficit stress the ther wrahility
further increased (RIrange: 34 10 67%) Thus it appeared that thermostability is o [unetion
of degree of acclimation to both high temperature and moisture stress (Table .

T_abk | t_ienm}rpav_m'imiﬂm' in leal membrane thermos Vil
hagh tempesature und soil moisture stress,

.- = R XT=in -L._- =
— -
i iy :
~ Veq. stag |

GG
TG 28

n 4 - |
. el "R LTk ElR
Nl T—;'-’--E n_g-'.-r .:'1. y
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SUITABLE AGRON MIC

DEVELOPMENT OF SUITABLE Dl

PRACTICES IN GROUNDNUT (Up to June, 1999) (Devi
P.K. Ghosh)

A. Intercropping =Ir
Rabi-summ mdmlﬂﬂhshﬂﬂmm tion vegeta o o et
Inmrcmppin: of short duration vegetables during the initial slow growth of e

groundnut can increase resource use efficiency of the cmpplngsyms Wm i
of four vegetables, viz: coriander, spinach, fenugreek andmdidtmmwym Bod
between two rows of summer groundnut were mmﬂfmﬂumnmm ot

..;'_]‘ !__I'i'l-;“ Fev S o
:'I ol It:f'l
—— \
ot |:
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-
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PROJECT 07

Aoxicity at NRCG : L
R. Basic stadies on Al ) | for their olernce of Al-!nxl.;_'.i.u

v one  groundnul genotypes Were sereene
Thirty one g # cies) in sand eulture pot experiment W e

SO0 UM Al (a toxie ddose for many erop spect
sroundnut genatypes, 1FeESG 4. PBS 13, NRCG 7392 'ﬂ{'lﬂ 1038 were foyy,
comparatively more tolent of Al‘toxicity than other genotypes.

o another cxperiment on the standardization of Al doses lor ig_lyxjcii}'_iﬂ groundngs ;
was observed that 200 mM of Al was nol detrimental to and some of the groundy,
genoivpes showed betier growth, This 600- 1000 mM of AL{Table 5 was detrimeny
10 the growth.

Table 5. Standardization of Al doses for groundmut

{reatment Pod yield ( g/pot)

Pad yisld { g/pol) e

in pot studies during khariy |9y

Troatment
NACG7599 TAG24 NRCG 6919

~ Mean %% diov. Wean % dev. Mean  dew

oyl 137 ~ 83 - NIT B
200 ul 16,8 230 8.1 20 17.8 a3
400 ul 138 18 8.0 ~36 16.9 41
B0 1l 135 a4 70 145 169 43
&00 i 130 48 5.5, -92.1 1649 e
1000 o 125 9.0 6.5 215 13.7 724
st 107 216 4.8 412 183 249
2000 97 827 a0 525 10.8 23

Mesn 120 8.8 : 1 ﬁ 1

C. Tsalation and lesting of soil microbes responsible 1 TrOgen

o Joiag Eislriotiom i Aol
B : I-_ L= '“l{{,_ mm w < .tﬁq]'
b A 1 froim nodules and rhizosph o .rf"*; e :s;;”i s
are belng cultured and purified for their funher tsting in Acid soil Hmand b

“ T 4
Ly

O] IO SCTR ! .
: 12 EIRUy (il g
=y - )
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T OF su STﬁ"'lABL
PROJECT 07: IZPJEV ELOPMEN ~ECHNOLOGIES FQE

PR TION OF GROUNDNUT CULTVATION

NON-TBADITIONﬂL AREAS OF EASTEBN ' ANp
NORTH-EASTERN INDIA. (A. L. Singh. M.Y. Suy,,
(. Pal, Jai Singh, N.P. Singh. D- P Paftel. 0{' Mungy
E;;il;:sh kumar, Mousami ngahuudhun. B. K. Sharm,
Sukumar Ray. M. Datta and S. Mitra)
'« in North-Eastern Hills
- : daey thie understandimg seientifically g
livation (echnology through un ; lhy 1
oblems of groundnut cultivation i North-East Hills, three %U;m?_“ Ttvi:mh?lzﬁﬁ
I!‘iﬂ'r: conducted at various ICAR Reseurch _gumplgx ?‘t H-Tm NATENA iy,
e e (Tripury). Tmphal (Manipur) and Turit (Meghalwys).
\. 1. Fivaluation of recently rammmnmrs:ﬁ:r-theiripim#fﬂg;@ﬁﬁ;m
"I'l"ie .r{:.centlv released groundnut cultivars were grown ﬁlﬁﬂ'—ﬂ ‘::clllcval ﬂ“:;:i gm
oo o derth sandard pacage of pricticesand evalated s
;;od_-.:ckl and tolerunce of Al- and Fe-toxicities and Ca and P deficiencies, early
Jate lcal spot diseases and insects pests. -
- i arions locati shawn that pod yield of recently
data of the experiment at various locations have Shown il POS & L7 7
E:ased ;muadnuﬁ:ﬂﬂvm ranged from 183 Sﬁiﬁkgﬁhadcpandingupon the lu;".;u;
year and severity of acidity (pH 4.5- 5.9) and walcigy;_T:;mm;i; g:rd yj'ifﬂ.'?}ﬁ
average vields were 1212-2070 and 1699 kgrha respectively at Mamipui, =72
urnid ﬁgﬁ-‘-l kgtha at Burapani and 780-1300 and 958 k a:l:Tum.duhng 1993 aﬂ
1999 due to lesser viability ot seed and severe Al-toxicity there wis poor gem—i[ o
in most of the groundnut cultivars except ICGS 76, at Barapani and hence some !

performed very poorly. The experiment at Tura showed poor germination duc © poof

viability of seeds. The range of pod yield and average yields were 183-21004 'l‘égﬁ
kg/ha, respectively during 1999 at Barapani. Among the groundnut cultivacs ‘=
and ICGV 86590, ICGS 11, ICGS 44 , Gimar 1 and TKG 19A showcd B
comparatively more tolerimce o soil acidity and Al-toxicity and showed hisi ¥
and VRI 3, TG 22, And DRG 12 were sensitive and low yie X
B659 were found to be most suitable for soil with high Al-

A, Fxpﬁﬁmnlmiun
To provide suitable cu

|
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ANAGEENT OF CULTIVATE,

, LASM M
PROJECT 08: g:g“" UT (A. HYPOGAEAL.) AND IT'Sw)

documentation and distribution

. sl . i aluation,
Subproject 1: Collection, cva weciﬁ (K. Rajgopal, K. Chﬂﬂdmﬂ-‘

cultivated groundnut and related .otmchts
S K. Bera. V. Nandagopal and S. Desai)

A. Acquisition of germplasm - - '_ |
rhn:!lmndmd ninety-four accessions of cults vated groundnut and forty-1wo accessiong
i ocured further from ICRISAT, Patancheru. Furthe;

of wild Arachis specics have becen pr _ o . . :
six released groundnul cultivars were acq uired from the originating Centres for detaile

characterization.

B. Supply of germplasm :

Three hundred ninety-nine accessions were supplied.

C. Characterization of germplasm : - |

Five hundred and one germplasm lines belong [ the Ssp. fastigiaza var.vulgaris were
charucierized for 19 gualitutive and 27 guantitative trgits, ‘I‘lm :hstnlumnnh of the
accessions for various qualitative traits are given in Table 1. NRCGs 10273, 10334,
101343, and 11429 showed > T0% shelling out-lurn and > 50 g 100-sced mass.

A working collection (1939) comprising Spanish (1272), Valencia (416), Virginia bunch
(126). Virginia runner ( 104), water use cfficient lines (21), 145 released and pre-relcased
cultivars and 250 promising lines were multiplied and evaluated at outreach cenie.
Bhubaneswar. A duplicate set of 42 accessions of wild Arachis species wer: 4150
maintained at Bhubaneswar, ' b '

In an evaluation trisl consist of Virginia bunch (126) and Virginiarunner (104 ) acee syloms
conducted al Bhubancswar during rabi season thirteen Virgina runner accessions (|CTs
i ‘mﬁ.ﬁ*m’f*‘&'& 4495, 6794, 2288, 4442, 5290, 6098 and 675 | a1’
mh’ ‘“in: accesstons (ICG's 863, 916, m.m.m?anﬂm;m ides ift

A
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M
agninst folinr diseases

E. Screcining of germplasm asm lines were further screened against LY, L

e hundred and thirteen germpl e ) 1%
.E:;; Rust. and the accessions identified as promistii av NRCGs 10950, 11001, § 59,

| - 11069, 11072, 11073, 11580, 11585 |50,
nnu.:.num.nu&s.11014.110&1110&2. _ ‘ 3o
11590, 1 1609, 11616, These lincs showed the gradaoon scores of 7 109 for these diseyp,

F. Evaluation of hold ceeded germplasm
Nincty-five medium to large secded accessions pmcure:d. from IC"RISAT Were
characterized for 17 qual 31 quantitative traits and also to idengp,

agronomically superior accessions for Lurther uti]izajtiun-_'f-'he distributions for imajo;
qualitative traits are given in Table 2. The range mean and standard -df"iﬂﬂﬂn for pod
<ield. shelling out-turn, sound mature kernel, hundred secd and pod weight are givenip
: ions with pod yield >100g.m2, shelling outturn >606.

Table 3. The promising aecess ! S -
wound mature kernel >80%, and hundred sed weight >35 g ar¢ NRCGs 11900, 1193

and 11952,
To identify promising large-sceded uccessions (435 g100 seed mass) [illy accessions
each of Virginia bunch and Virginia runner were evaluated during rabi season at
Bhubancswar.. Tourtcen Virginia bunch; viz, ICG's 4442, 4804, 2485, 6098, 6433,
6790, 598, 4957, 6352, 1643, 6740, 4477, 6113 and 6742 and twenty Virginia runsee
accessions, viz. ICG's 840, 846, 863, 898, 501, 903,916, 920, 921, 923, 928, 944, 957,
ghT. 1027, 1045, 1052, 6671, 2786 und 1019 appeared promising for 100 seed weight,
C:. Identification of Virginia bunch accessions for short stature, and more aumber
of primary branch N
Out of one hundred and twenty six Virginia bunch accessions evaluated during Tainy
and post-rainy SeAsons at Bhubancswar, cleven accessions, viz, ICG's 500, 4520, 4803,
5656, 11998, 1643, 2630, 2689, 6434 and 6740 appeared promising.

H. Sereening of Virginia bunch aceessions for resistance to termite

Out of one hundred and Lwenty.six Virgima bunch accessions screened for ermite

reus!dncc al ha_ﬂcst dur_mg rubi season at Bhubaneswar, no wims'slwwedm‘mﬂi'?“

;sﬁa;‘; ;g‘fl’{;‘; ‘;;“D“lﬁ damage. However, sixteen nccessions viz. 1CG 607, 1075
, 2698, 4175, 4507, 4420), 4434, 4878, 4657, 45 6 1, 11999 atd

12127 registered less termite damuage. 13, Qo8O M

itative and

ld::.f of Virginia buntt_th accessions in rice lallows under residual ymoisture:

yield e:llrl and twenty six Virginia bunch accessions were evaluated for highsr

e 1.2*24;“’]?}; and stable vegetative growth, during rabi season at Cuttack with <©°

“m'wa; bemp:ﬂﬂml;:tlcc ol five accessions, viz. 1ICGs 451.5':‘ 6993 6739 6?"?4‘3;“:
: _ ompired to Iocal check iy e 4 oS 0

their performance to release as a E: Th m:g;mnﬁ could be ﬁlrﬂlﬂfi{:f-idd

: | : s region.
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PROJECT 08

Table 3. Range mein and SD for yield related Lraits

Tralts ARange Mean SE"“‘-—-
Rac yiekgrme 10:132 71.2 T
Hundres pod weigh! (@) 79180 113 153
Shilling out-wurm (%] 3p.2-720 5&.9 8.1
Sound matyre seeds (%) 6§3.8-96.7 854 73
Hundured seed weight (g) A40.0-66.0 46,0 5.9
i cultivars
1. Characterization of released culti oy o EAGE o =

Sced proteins of sevenly released cultivars were i DS _
polvinorphism, Difference in banding pattern Was atmengl;! fnr-hjgl; “?“_lmmﬂf'%’cism
proteins (126 and 113 kD) and low molecular weight pl‘nl&mﬁ'(bﬁ“f@fl-w and 7 kD).
The banding paltem Was analysed using partern differcace based on simple maching
coeflicient, The phenetograim based on Lhe relationship 15 given in Fig 1. Three disting
grouping could he observed in cluster analysis. The first group mslm of cultivan
belongs to Spanish bunch oype and Valencia. In the second group six cultivars belongs
(o virginia runncr types (M 197, Kaushal, CSMG 84-1, Chitra, Chandra, UF 70-103
were grouped along with the remaining Spanish bunch cultivars, however 1o
morphological similaritics were ahscrved for these cullivars with spanish bunch cultivar,
The third cluster comprises cullivars belongs 1o Virginia bunch and Virginia runoer
LVpes, -
Further seventeen released cultivars acquired “‘e{ed-mrm for 17 qualitative anid
31 quantim!ive traits and 70 culyvars have Elﬂﬂﬂli}' becn tmmr

K. Documentaion

A compendium on ¢lite germplasmwas published und catalogucs on 70 released cultivars
and 700 germplasm accessions are in press. A database was prepared on gonscrvation
of germplusm in cald storage module for easy retricyal of the mmmai

L. Conservation of germplasm
The germplasm are maintained in base collection 1t NBPGR, New Delhi. NROG:
Junagadh in mwedivm term conservation, ficld gene bank and at Outreach cente!
Bhubaneswar. The present stats of Germplasm holding is given in Table 4.
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PROJECT
\ ot experiment WEs canducted (o find out the g of —
L1 4 . "

gre MOt qeed for pollination (during anificia h
removed OO the chances of getting mixg
e removal of flower from the base along i
cemoval from the top 1.e. the floral whorl only in minin
T inimize selfed pods during artificial hybridiza
emoved from the base in the evening or before 7 am gy
Jike conditions.

he day when the Mowers tha

Rramme) have to be

Pods with hybrid peds
Iy was muire effective than lht‘

UZINg the selfeq pPegs per plan
on, the Nower buds should be
g the Kharif season in Junagadh

vhridiy

p. Nodal culture for mazs multiplication
f e possible ways by which the size of the |22 ati : :

f:i::n m{l’:‘ﬂ multiplication of F1 plants. Of the mﬂﬂﬁ&lﬁ"ﬂﬁiﬁﬁd s
culture is the simplest und cheapest method. When the ex-plants [rom field grown —
were used, major problems of fungal and bacterial contamination was yoticed. i, —
yn atiempt was mide using 1ab grown explants. The Spanish (Arachis hypoﬂgg:lme‘
fﬁ.ﬂl‘giﬂfﬂ} cultivar Cnrnar 1 and the "w'irginia (Arachis h}?!ugmm S5P. Vuigan‘s] m];;li
M 13 were used. The seeds of these cultivars were sown it plastic

5 Irays under laboratory
conditions. Twenty-one days old seedlings were used for nodal culture. Apical
seements (2-4 o) from plants were properly sreriliced and grown in MS medium
containing MS salis (Murashige and Skoog, 1962), 1 ppm NAA and | ppim GA3 and 20
¢ |- | sucrose. Plants regenerated form nodal segment were moved (o sand culture.

1n both the cultivars rootng started after seven days of inoculations. A maximum of
6% nodes could be rooted in Girnar | and 71% in M 13, The percentage of rooting
was higher in M 13 (han in Girnar 1. The dillerence might be due to the dliemate
branching pattern of Virgima cultures. However, only about 50% of the rooted plants
were established as full plant afler transferring in to the seil. Tt was inferred from the
present study that the from a single F1 plant about 6-8 plants may be oblained in «
period of 50 days.

E. Heterozygous mutagencsis to increase the recombination [requency :
One of the pussible ways to increase Lhe range of Reg:cgalinn is ﬂlfmilgh the nmtagcnas:.;
of heterozygous material. The F1 seeds of the cross GG 2 x Kadin 3 was neawed &
0.1% EMS and raised during kharif 1999 along with unlre:fmd Fl h}ﬂ}d— FU" W~
both the parents were also treated with same concentralion of EMS and sown,
indicated that considerable variaion was

ons than the untreated populanons,
gOus popalations thal the untreated

The variability studics in these treauments !
observed for most of the trails in treated populat
Intetestingly the variance was high in treated helerozy

: ( st of the traits
heterwzygous and (reated and untreated homozygous populations for MEst

(Table 5, |

Annual Report 1792000
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- srandardisation of transformation PrOtocoly o PROJECT 0g

. al0e s
emhryos K Matyre sevils
’ﬂmwd cotviedons and mature embryos wore and rygntic

ine Agrobucterinm medinted method. The o Used for transformation

ukiple mi@cﬁm :gedium. l_tandum samples of the co-culiyred em
e GUS gene in the radfciﬂ portion. Thus the hacterium cnl.llm casily harbour
\ascalar tissue of the radicle portion of the embryos, The de emh-;;.i mjn =
ofier co cultivation were transferred to MS medium cOnining 15 ppm nt‘l:ﬂh:'m induce
m]l]"p]t shoots. :

he multiple shoots developed from these cotyledons were transferred on 1o 2 selection
medium containing 50 ppm Hygromyein to select the putative transformants and two
olunts have been growing in the medium containing hygromycin for about a month,
which are to be tested for the confirmation, The probable transgenics were ransfemed
anto MS medium containing 15 ppm BA and 1 ppm of GA3 for further growth. This
gowih medium was supplemented with 50 ppm of hygromycin and 100 ppm of
Cephataxime to ensurc selection pressurc and keep the plants free from resdual
Agrobacterium contaminabion.

E. 2. Utilisation of cut mature embryonic axes for transformation _
Mature embryos were aseptically dissecied out from the sucface stenlised seeds of the
sultivar GG 2. The embryonic leaves were remaved from the embryo and the embryons
wxes were separated. The removal of embryonic leaves induces more wounds at ins
apical region and the frequency of multiple shoots was more in such -:anl::lu-. Tl:ct
embeyonic axes were co cultured with the Agmfmr:m'ium ;*um.umn;; th:I P““-I:]L \:*
"wierest under shaking for 24 hrs, These materials Wetre agai € fulih‘n: : r::::r “mm}l
uedia for 12 hours, Then the explants were cheared off bacterid using ¥
plants were thei

. s i i sL'IH (S0 I’“’S
maining Cephataxime for 6 hrs. The washed ex _ “:‘j’i::;'l::“ S )
Mediom containing 15 ppm of BA to induce multiple shpots.

1 et jum with
nﬂl?i.i_ph: shoot buds and such plants are being gereencd i (he selecton meshiun
“atibioric pressure
?‘:'_Uﬁ“salian of inunature leaves for . otic

Mmatyre leaves dissecled out from e I W red with AL
662 wor " ¢o culture Jeqves
Were - mrnr lhlﬂ-wﬂqt_"_m-e SR |fnr34"'hﬁ_“;m pl. wred on MS

""'l.‘_#

1
wal.

...........
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“ROJECT 10: ASSESSMENT AND Ep

HANG
QUALITY IN GROUNDNU il v

T AND ITS vA
ADDED PRODUCTS e
Sub-project 1: Assessment of quality in germplasm collection, hreeding
material and produce of other experiments (J. 3. Migra)

\. Assessment of quality of released groundnut enltivars
Seeds ol 16 groundnut culivars (| Valencia. S Spanmish burich, 2 Virginia runner. and 8
Virginiz bunch) grown in khanf 1998, were unalyzed for Prote

1, lree amino acids,
sycrose and reduc ing sugar contents and also for laly acid compaosition (Table 1), The

protein content ranged from 16.4 10 26, 9%, sucrose from 4.67 to 9245 reducing sugars
from .05 10 Q.14%, [ree amino acids from 1.17 10 1.92% and the ST values from 1.15 to
295, Kemels of ov. BAU 13 were identified as high protem-high stucrose-high-SI kernels

and that of ¢v. TMV 7 as high protcin-low sucrose-low S1 kerncls. The kernels of v,
HNGHPS 2) had refatively a high reducing sugur content,

. The fatty acid composition, especially the ratio of oleic acid to linoleic acid

(VL rativ), determines the shell-life of processed groundnut products.
This ratio 1s often termed s stability index (S0, The value of 1,6 or more for S1 is
considered desirable from the processing point of view. Fatty acid compnsition of another
18 cultvars (1 Valencia, 9 Spanish bunch, 3 Virginia mnaer, and 5 Virginia bunch)
wis analyzed (Table 2). The STvatues runged from 133 (TPT 1) 100 3.09 (TG 22). The

stability index values of virginia Lype cultivars were generally higher than thuse of the
spanish types.

C. Improvement in the buoyancy of ﬂmﬁml“"“.‘"" tE 3
The arachilipometer, which wus developed earlier, w‘m.“ crlmfi"ﬁal ﬂfm g Fﬂfﬁu
vertical buoyancy whin floated in kerosene. Wilh u view [0 3mproying the buoyancy.
the Noat design was altered and a conical float, with its narrow end tawards the o
side wus fitted in the new model (Fig. 1) This new model showed neas perfect verticy
buoyancy, both with and without the sample-toad. The model & now heing culibmied

ationsh WL [ secd sand its ¢hemical mmpwl_unu _

ﬁiﬁi '-'lewm‘pu?:l:‘n'standii:; Ea'ari'ng of secd-mass On ils chomical constituents, the
seeds of cultivirs GG 2 and Gitnar 1, falling in the weight class lﬂlﬂf‘:lﬁ 7;1; ?'3' ;:,h
140-160, 190-210, 240-260, 290-310, mgmdn?ﬂeiﬂg:;ﬁsgﬁ AL el
fatty acid compositic for separation | . X

i m;:d:n . r::a:dm:litﬁ?w increase in seed-masa from 100 ta 300 mg and then
' mhed‘ fa ufh' mﬂ'r' c:msl'a'ht in cnse ol ev. GG 2 while m case of o, Gl _l. lhufe 1|.'..-1i|.:':,'t~.l:|-
w‘h a few mﬁ tlﬂ-;l-dl which were Otherwise CORSPICUONS 14 the band-pattern of

Annusl Report 1996-2000
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pROJECT 09: BIOTECHNOLOGICAL AP

CHARACTERISATION = awrCHES TO THE
ENHANCEMENT g " ana ETIC
{1Rudha‘kri.5hnan T, p Paris :UNDNUT
5. Desai, K. Chandran) 1 Nandagopal,

A. nlnwwlngitﬂl.chmmﬁzaﬁnn of wild species o 4 rachis
Twenty-one accessions of thirteen Arachis species were characterized for stem hai
riness,

qem pigmentation, leal hairiness, leaf colour, Aower SOMOUT: Betinle Tt S g
i an o And o St s e s e
shuwed yellow stundard petal and in most of the 4 duranensis Mtﬂ:shiﬂl'lﬁ u,: r:su
areen. Wide variance was found for most of the qualitalive charncters. mﬁghﬁ
hypanthmm and length and width of standard petals were very high inA.paraguariensis
Adivgor and A stenophylla. A paraguariensis showed the maximum hypanthium ]m_gﬂ;
i9.5¢m) and A villosa the shortest (1.8cm). i =

B. DNA fingerprinting of the released varieties and enhanced germplasm of
groundnut

Represcitative seed samples from seventy released cultivars were gormanated in dark

snd from the etiolated plants leaf samples were collected fur the isolation of genomic

DNA.

Genomic DNA was isolated rom two samples each trom each of the caltivar. The
samples were quickly frozen in N2 and then extructedina GIBCO BRI. kit for genomic
DNA iselation.

The DNA preparations were purificd, estimated and stored for the fingerpriating and
further characteri zation.

C. New hybridisations
' T'mlt}'-fnur crosses with ten marker genolYPﬂS wc.m -
Pods were harvesied with the objective of identifying
- Mitable for marker-sided selection (Table 1).

AT immuture leaves

ILM sation of a protocol for somatic mh?'mi;mmg found optimal
tum supplemented with 1 £ rgfﬁ :nxplants. The somatic cmb;?;i’«:“ﬁ
TP et ﬁﬂmm 'iﬁ'MS_:mediﬂm cnnt&mlﬂgs_ﬂi‘m geneio
on studies, independent of the crop SA¥O0

attempted and the probable hybod
morphological murkes geues
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W

pempied
y,  Golden yellow

Golden yellow leal X THV NLM 2

calden yellow leal X Deep purple testa

Golden yellow leat X Corduroy ieaves

Gokden yellow feal X Puckared leaves

Puckered leaves X Deep cansirction

Puckered léayes X Corduroy leaves.

Puckered leaves X Long pad

Puckerad leaves X Daep purple tesia

Puckered leaves X Jamun festa

mmexCWEMh

Deep purple testa X Varigated testa

TMV NLM 2 X Deap constriction

TMY NLM 2 X Jamur testa

19.  TMV NLM 2 X Corduroy leaves

TV NLM 2 X Dogp purple testa

TMV NLM 2 X Small leaves

Corduroy leaves X Small leaves

Corduroy leaves X C H‘I-t-m m

Corduroy leaves x.nmm tanln

Corduroy feaves X Deep purpia tm

E.Ul:lll.nﬁnn of somatic mmmhm e ﬂq T uftrnlsfifl"“"'
disati

A e .ﬂ..l d [ h” e LI
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W
oundnot shell and inoculation of Bacillus §
i o yield of kharif groundnut it

B. Effect of applica .
tion on gﬂm'lll an : :

cither at the tme of sowing or 30 days by,

g

ity decompositivos 5 et
3 cy. GG 2) wils cd; : el &
;::1::13‘-5? En{-demwnmd groundnut shell. with €5 withaut the inoculum of .
seanism Bacillus sp. 101 decomposition. at the rate of 0. 5. 10 and 15 tha. The time
- i not have any significant offect on any trait (table 5). However, g,
of shell @t the rate of 10 and 131/ha significantly improved the pod
(12.75G and 20. 10, respectively): For pod vield, only dose of shell appeared to be
sighificance and best was 1 51/ha, irrespective of time of application and and inocyl mm
But for biomass and N content, the three-lactor interaction was significant. The beg
combination for hiomass was 15 of shell application at the rime of sOWing in presence
tants ils was 10Uha when shell was applicd at the ing

tent in kernel it wats the conibing

of Bacillus sp.. for N contentinp
lation Bacillus $p.. for N con i
30 day beforc sowing. But a discernible

of sowing with ot
applicution of shell (Svha) und Bacilluy sp-

shells @ |51/ha applied before sowing
ration will establish the trend.

applicalion

rend was that all three charuclers, inoculated
wat (he best. Further experimed
Tahle 1. Quality aspects of some

% B %e)
Vaiencia i
Gangepuil 17.4 782 : : ;
Spanish Bunch ' o = -~
E 1 19.7 487 Q.06 1.23 +.36
mz 21.8 6.68 0.05 126 1.
a ; = 16.4 7.87 0.09 1.21 1.31
o ;g_g 5.96 0.07 139 133
virginis - 5.61 0.05 1.43 1.8
s P 6.07 0.05 1.98 229
Virginia £ 8.07 0.06 1.38 2.00
BAU 15
GAUG 10 rieia 7o 0.06 189 288
17. 675 0.05 1:23 2.50
0.08 2,58

= I
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PROJECT 10 of methio ine content in the
cter.ninution of methion s Stedy
ford | abtained by pulverj,

E. Dévelopment of protocols [0t torived from amea
The rinimum amount of composite meal pens was worked out 1o be 200 "'I"“:

it i differences
6.7 kernelsd required for eliciting genotyPIc i | |
The l:m-ui, sfter defatting, could b¥ digested and analyzed by the standard protoce].

F Tmprovisation in the design of sampie-Col of N:I]I‘ :;"”’“P"“‘mgo redug
the sample requirement for determination :ﬂf : pr fm - .
The center already demonstrad the potential of NIR spectrometry : or determination of
il content of groundnul kernels in @ non-destructve manne The ﬂlﬂmdrﬂw hack of
this lcchniquehis the much large quantity of 53311[_5?1# (approX- 1505) thist 1s required for
this anulysis thun that required (10g) for anulysis by the conventional St:xhlu_:t methpd.
To overcome this difficulty some jmprovisations were donc in the sample cup o reduce
th sample reguircments. Using paﬂiﬂmlﬁ:mndﬁ.ufnm_l-glﬂﬁﬁ? hlﬁtﬂi ea!d—bﬂﬂﬂm
the yalume of sample-cup wis reduced to confifie the sample in just a little more Width
than that of the optical path of the NIR transmittance spectrophotometer. The sample
requireinent was thus reduced 1o two-thirds (90g) of the otherwise required guantiy
| 130g). The initial Tesults were cncouraging.

G. Service to other sections _ : e
il content of 1169 and 248 seed san-lplcsmwedmpwﬁvelyfmmﬁaniEMRe “ounces
und Plant Breeding sections wits analyzed. Oil, protein, sqammmg sug ar, and
free wrmino acid contents wnd algo the fauy acid cmnﬁcﬂimnnle released arielics
(received from Genetic Resources section) were analyzed. Fatty acid compos don of
72 samples, and oil and protein contents of 40 seed samples, received from th Plaot
Physiology section, werg unalyzed | i

Sub-project 2:Genetics and Breeding for confectionery and HPS grov ndout
(P. Munivel and J.B. Misra) ' '

A, Hybridization: Fﬂrth#dopiﬂggemtﬂm:wlmw_m A Epar 0. (s
E.:.xlﬁcn CTOSSES wmmde'mahuex mslm‘mmgdg 2 om- These 610 %bﬁﬂ _-!uniﬂd
in the next kharif season for agronomie - AL

n"':-: ”"--.-'- W -jl -_ : e nen -: “ﬁ 1_ | — =

LN 1
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M
-LWPO#I on g’fﬂW‘h angl Fi&'d dmh

Table 4. 1 fect of application of groundnut shell
SUMNet gﬁ\umhml

Plant Noduledry ~ Nin *;*;-.\_

Shell. compost  Pod yield  Shelling e b ksl
hed >y blomt _(moplan (%) e
Q (oonroi) 2062 064,50 16.09 46.50 2,13_'—*-035..‘
8 2972 86,75 18.58 64.75 | 250 G14g
0 2425 67.25 21,96 69.75 2,59 0.15¢
18 2387 6850 19.30 67.50 257 0.141
20 0382 66.00 19.26 73.50 2.53 e
25 2317 66.75 20.00 72.50 2.67 0,13
30 2387 67.00 19.41 74.50 2.51 0.1%
CO{0.05) 101 2.15 123 10.46 0.115 0.013

Table 5. Effect of application of groundnut shell and its in sitn decomposition by Bucilly
sp. on growth and yield of khari[ groundnut

Time and dose of Pod yleld Plant blomass N in plants N in kernel
application (kg/ha) (g/plant) (%) (%)
30 dsys before sowing
GS GSB GS GSB 2GS  GSB Gs o=
O vha 1283 1342 2048 2083 230 250 408 43
5 vha 1368 1385 2335 2519 238 260 444 45
10 tha 1358 {502 2582 3192 247 260 sgo 3% |
15 tvha 1405 1590 2688 2969 2 2.83 260 4313 39
At the time of sowing -
o tha 1168 1178 18688 1875 227 250 as0 3%
& Uha 1220 1314 2373 2711 250 233 420 3%
10 tha 1343 1402 2841 26.63 250 253 a0 49
15 tha 1419 1566 8161 B426 233 220 385 A
LSD{0.05)
A Tirrse NS NS NS NS
B Dose 154 NS -O'H' 0.06
C. Ingeulation NS o e .ot
s1atus 3 0.47
AxHE NS NS N .08

Axl NS "
. ‘ ; 10
St e 278 NS o

AxBxC

=TT R, DT L (R b = ————— . |
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. PBS 11039, PBS 20017, PBS 20033, pR§ 20 PROJECT 10

e Y | to the best reference material Somnath, {'Ef angJ. 12 B-2 were identified
gperio el yield and some quality

s
o b (hese 5 cultures are prcsm_ﬁ_:ed n table 3. The stability ; b

o walues of four hines, viz. PBS 29017, PRS 29{];3'“:'“ (stability index =
s E“-am:; than 3 whereas one of them viz, J.13 B.2 ha:ipu?cslgf:]”‘ and PBS
e UCIOSE © ¢ ; Loy
50%) and the highests content (4.3%). The brmhng Rnésica est o1l contem

- ot differ much in their amino acid content while the ' annd the check cultivars
ifj PRS 29035 was quitc low. A combination of low ““P:::::::LW*EEL of F!is 11039
' protein content

4 high S1 values and high sucrose conlent makeg :
;lf]ﬁgsifing point of view. ? genotype desirable from the
The distribution of Individual seed mass was studied in a random .
jor each of 13 breeding lines and three cultivars, Mean, mﬂiﬁﬂ?ﬁﬁiﬁ
Jistribution for each of the 16 genotypes are shown in figure 3, The breeding Jines PRS
11039, 29026, 29031, and 29035 were lound o have a greater proportion of large

seads.

Sub-project 3: Biotransformation of groundnut shell into useful products
R. Dey, K.K. Pal, J.B. Misra)

Incorporation of crop residues for preserving soil fertility is an age-old practice and the
cancept of organic recycling is gaining grounds anew. However, the groundnut shell,
which contains about 65% cellulose and small quantitics of minerals, is generally not
used as & manure as it canmot be decomposed. But the polential of groundnul shell o
manure may be realized, if the rate of decomposition is enhanced by employing
celiulolytic capabilities of some micro-organisms und this can be achieved by
incorporation of suitable microorganism for either composung of in-situ decompasiinea
of shell in the fields. Accordingly, experiments were conducied 1o 165t bith of thess

ipproaches.

A. Bacilius sp. mediated composting of groundnut shell and effect of its application
on the yield of rabi-summer grounduut , { with Bacilfus
Groundnut shel), supplemented with urea @ 200 gfg of shell utd imoculate W2l
5P, Was subjecte sting. Comp carricd out in pacca (cemented) pits
ilﬂll"md:uhpﬁd mpost:unffmcmndpmin fp:lﬂi:dat the time ol sowing al the rate of 5,
i oy e gy e ol 5¢ i
ﬁﬁuﬁﬂﬁmmﬁmmg gmﬁnﬂﬂl.’lt cTop (CV- _GG 2)n mhbmmhr: ﬁallt;}?;u&itd
Dblidtion of shell compost in ll doses significanty HProves 8 T EEC )
; _ﬂﬂblg 4L Péd iei&-wm iIIIFEﬂWd by 17.6% (1 and shelling
et hfﬁ?ﬁ‘ﬁy(ﬁuﬂha} ot biomats by 36.5%: {lﬂ'lmﬂ:i; 1 the plant
Y 43% (10 Uha). Whereas nitrogen and PROSPROME S0 0 o octively.
1 " ~ _1. M—W - md lﬂ.(.ﬁ; ‘lﬂu.hﬂ}- _ < .I:ﬂli
wed an increase by 21.6% (10Vha) 2) were 0L SIGHSUER Y
Hec due 1o the dose of application (3 30URM) WE o irther tosting
n;:gun Tt;li:': appeared oo be the best pumerically:

1 the dose 1UUNA apy - :
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T ha ; inhibi
?,:I. favusby producing zones of inhibition, None of the §

w’, (hree isolates produced non-volatiles in vitrg, All l}::‘?‘ﬁm Produced any valutiles
-ides thiram and bavistin, but, 7. viride (R

ghe fungicides VIS, But, 1. viride (Bea6) and Ti;

rlerated up 10 50 mg/L thiram. Genomic DNA from these imﬁi’: :f}dum -

RAPD fingerprniing of these isolates by using random Brimers - 150lated for

For o0 cal as well as seleclive monitoring of either the biocontrol agent or the

sui!.éblﬂ marker traits are required. Generally, A, flavus can tolerate slightly highe.;

concentrations of benomyl as compared Trichoderma SPP. The ability of AF 1 1-4 strain

of A flavus, to tolerate benomyl was investigated. Benomyl was amended 1o PDA a |
2.4,6,and & mg/L. concentrations and the plates were inoculated with Smm dia dises of

4 flavus cut from the actively growing regions of the colonies. As seen from the table
3,A. flavus could tolerate up to 2 mg/L. of benomyl, slightly higher than Trichoderma.
Hence, it may not be useful as a marker to monitor the populations in the soil.

Tehle 3. Sensitivity of A. flavus 1o Benomyl

Benomy| concentration (mg/L) Mean' colony dia (em)

0 42
1 aa
2 2.9
4 D8
6 0.0
g 0.0 -

" Mearn of four replicates

A near 1y Iarnp {364 “.n:I) was used for i"adiallﬂg the Spore .\;‘_Ij_,-';'»..-f'.‘-lu;i l\ f- :‘_ . 1“}’ .
ol Trichoderma spp. (MPH) for induction of selectable marter © BTN

f;“‘ colour mutant has been isolated and is being stdied farther for
Trasit,

Report 1899-2000
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E ITEFIHM.LY FUuMNDED PROJECTS

fcial =
s -*“': ol Rifampieimn resislant muants were for
h"ufﬂi I -
‘

jity ratc wascounted and BUwere reisolage
rp,'l'ﬁn’ .

|l‘.""'dam Ml b
' ﬁ*m\is;ﬂhnf_uhhlt}
. y | -

gral conditions {or ﬂp‘llﬂlnlmlhm of the Bt spores and toxin product

( il The best conditions are when glucose is used ius the c-"'“hh““: been
amonIm sulphate as the nitrogen source, glutamate arbor source,
1.1,:1;‘1"* the pH 15 7.2 and the maximum temperature is 30
X (hese oplumum comditions, isolates stan producing insecticidal crystal protein
i ufter 28-30 brs of growth. Besides, protocols were standard| . oS
KCria : e > . wdised for estinution of
asecticidal protein a nd plasmid prafiles of the Bt isolates, Subsequently, plasmids and
1P were isolmied from different clTicient strains and puritied for deiermining (he nature
of crystal protein and plasmid profile of the isolates,

dier Tor bruchid brvae 15 no aviluki

¢-lfed .
s the Young Mrvae Mhe

3 ‘ . i Ill.rl'l-g “r-*'ﬂ'lph'm
: . y +
of the B1isolates, IWansayy Suggeshing the

U roin the dead )

¥er, The lt't.'llﬂ'lquf m ovied very ";‘H.lfi{:ﬂl \ -y

g
and aspurtate as amime acid
~33°C for most of the isolastes

parasitoid: The parasitc, Anisoplerontalus calandrar (Howard), 1s highly potent in
~weasitizing the pupa (Plate 2). A natural parasite, which was earlier identified as pupal
-arasile, was found Lo parusitise the confiscated Larvue within the infested kemels. The
parssite could kill the insect lurvae even i the hirst nstar stage with more thin S5
ificiency (Tuble 3). When such infested kernels were mixed with healthy kemels m
the ratios 1:10 1o 1: 1000, the parasite could sull locute and identify the only iniested
kemel in the heap of the 10-1000 healthy kernels und Kill the confiscated larvae
(Table 7). Bur if the hatched cpg-shells were removed from (he infesied kemels. A
calgmdrae could not id,cm'l[:f- the infested kemmel and in that case the crnnfiscatad hareas
remained alive, A, calandrae., p-mbahl}'. identifies the intested Korm

Falymy | -

larvae h'\ pdentil s
ovipagition. 1t has !
parpsite lays cee
on the canfisuais
infested kernels | e
diﬂh;ﬂgr.‘; SANTRC LA . . s
which causes th 1L

larvae O I
AT BMiLY =

Hﬂpmpi]}'tllf.l';!'. "-." R :'."~i\-'-'

in!lccl' .rhc i “ Ith 1= e '\1"'| Py a

mﬂﬂnlin (he paiite

oL
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JECTS
Ly FUNDED PRO f :
DENTIFICATION AND KVALUATION OF BIOPEg,

; ‘ INST THE STORAGE pg
IDES 1:FFI-5CTI"I.‘L .*\Ga;‘ .
:;ﬁ%:éll NDNUT BRU CHID BEE}TLE (CARYEDQH
SERRATUS OLIVIER (K.K. pal and Rinku Dey)

" ' ¢ uses considerable damage to groundnu,
ey ht‘:;ljf-. . ‘:!:;ﬂl:r:m;ﬁ‘;:; he country and even “_w :xpor[?f Emum
5 to he affected. The project ims at developing etfective bioconiy

infestation,

EXTERNAL
PROJECT :

with farmers. {
has also been reported

agents 10 manage bruchid * =3
ms: From the naturally dying populations of bruchid larvie and adyj;

M rganis : % s
a:oif;:lﬂﬁﬂ}- diffcrent isolates of bacteria nnd fungi were *dmt'ﬂied havm‘g potent
e ieidal activity. On the hasis of the larvicidal potencys five Bacillus thuringiensy
(B7) 1solatcs Werc taken for study ing the efﬁciiency in controlling trmchui beetie.
Anisopreromalus calandrae, a parasitoid of bruchid was also tested. Experiments were
conducted for studying the efficicncy of the B isolates and A. calundrae, alone and i
combinations with dilferent methods of formulations, Application of the isolate DHLI
could reduce the loss of dry kemel mass from 666 in control to 30% (Tablc 1) and we
the best among the isolales in killing the young larvae, Dual application of 8r (isolak
DHL1) und A, calandrae effectively controlled the population of bruchid us the pupue
which escaped Hr were killed by A. calandrae. The mortality of the pupae due o
parasitization by A. celendrae was 40-82% (Table 2). The significance of the result s
that the combined application of Bl uand A. calandrae could prevent the suhsequent
penerations of bruchid and will be able to minimize the Toss.

Application of Bt to the stored product is a major problem which is further cox plicated
when the inscct feeds inside the puds. To carry the population of Bt and cryst:’ prolein
onto the 5ur!‘us:n_: of the kemel, a novel approach was emploved. Rifampicin =giytant
mulants of a Bt ;scdriile DHL1 have been identified and applied irto the soil to (0¥ the
Organisms 1o cuhm:_se the surface and the inside ol the pod. The applicalios of five
qu:.h mivtants ol the isolate DHLL were made at 60 days after sowin F:E the rcundaul
;ﬁ;’ ‘:Lr{f{ ::é:;I::::T;tL?:ﬂ]?ﬂ 3'51151&.;5 of the mutants, On the 5urt§acc am:ﬁ:r ‘-"‘le' e
hr;n‘r:f il microbial pnpu]aur;t [fwl::ff::f ,lﬁn:hgirgzl?g I:l clnuuu;] i: :EE gweﬁitq 1

:uri-:::l:}{:f::l very '?ffeﬂ“‘-"?'}' und established a numﬂaliu:gen it f5 6 X 10" onU¥

: epodsand |3 X 10%2 inside of the r_'nx_it However :l:p};igﬂﬁf;ﬂ of B! did
- : '

affect the pops | ==
oo 1 : population of benelicial nicmores: : A : ;
e Incidaenoe ;TIHI ey TS v . rEAnISTNS f','_l'!rﬂn m 2
anplicstian 1055 of ithe pods. due 15 byriohv r_}b.b;m""uf‘t“ﬂ_\:_mu: -
v nfestation, if any, follov
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M
ng stage. At harvest, observations were recorded on

33 flower | ord S
?ﬁ&"?ﬁff ::m:nl infection and ml_unif.nﬁ!:m by A. flavus. N; significan “mj;.‘l ,
otsserved for per cent infection and colonization hly A. ﬂmfm (Table 2) CXCEDling u:
Ei{-‘: 3 n-mn' affected than 1 11 Wwhich is a praven source o resistance. Simijj arly i
siclded higher than GG 2 across the treatments.

B. Laboratory trials . :
Doal caliare studies with 55 isolates of Trichoderma Spp. wcre c-?'ﬂﬂlff‘lﬁd M ¥itre
Wentify strins effective agninst Aspergills flavus, Sclerotium rolfsii and Ay,

; 161 1 :  with three pathogens has been s :
Interaction of 16 isolates of Trichoderma spp witht : 0 UMM
in Tablc 3. Among these isolates, T. hamatum (T043) and Trichoderma sp. (425).,,,,

effective uguinst all the three pathogens.
Table 2. Effective strains of ‘Trichoderma spp. against soil-bome plant pathogens

Isolsta No. Trichoderma spp. A, flavus A. niger S rolfsli

ThO4 T hamaim -+ 3 ———

Toag L msaeramuom + -

TBL3 T hemstum #* + 4

Toa8 T hamdlam + - =

T T korungk - ; ~

Toa5 T. hamatam: 3 . A

TI26 T Harzianum - -

T144 T harsianuem ” :

T181 T wirige s E 1

L T harziamum : : "

T166 T harzianum " .

1250 I harzianum - -

7285 ¥ haclanum . :

357 T hamatum . :

50 T harzianum st

425 Thchodenma ip . ; -
-

Ihirtec .
I I::::I?i:::t fﬁ::a I-ﬁ L::"umﬁ JlJDr!g With 13 more isolates of Trichoderma s pp-
other desirshle i L';: ﬂﬂ for theiy hiﬂfl":l.ﬂj'i i!.hili[,}' Ilg.ainsulrpergﬂfmﬁ'-‘l"‘“ﬂ
I. levgibrachiaran md TLM'- ist]iiles epresenied | \-r';l'fdg.. T harziarium, A .‘:...‘a‘Hllm-";

ot ’ -d'.”lll'i‘l'pi'fl:!lff' .rhi.' L"I\I!I L ,.|'|'I' v A : . E.nuhﬂ
1 s A% R ) Maipts ¢ - . ihlﬂ"‘..
PARSC ) ORI RO e T i L . .

" amation (TO49) had the leas! _Em\ﬂh'

5ol VI Raezivie (APDRC v
i & dual eulrgie study in Vilro, : £7.h e
vites, two isolates of 7. s S8

Hinung thie G e

&6

—— e ——
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pisle 3. production  o! siderophore by

Plate 4.
Bradyrhizobium isolate Antibiosis of native Bradyrhurotssm oy

A competitive znd aff
J WEnt afrnn of
Bradyrhizotium

Table 1. Evaluation of Brisolates for comrolli ng bruchid incidence in groundnut, culti
ivar

GG 2*

Treat, Initial Final % wei verage
kemel wk. kKemel wi, loss o> :umher m fn:;:utl ::::
(@) gl of eggs/ ofegps 50 pack iarvas |
50 pack  hatched/ 50 pack
50 pack
Courvirod 30 10.40 B8.23 81.00 7533 6733 B.CO
DHL 1 28 .06 19.76 29 96 67 66 £6.00 34 00 32.00
BLNG ZE.58 14.98 47,35 682.00 60.56 48.00 14 56
BILN1 28.05 18.90 41,860 gB.gg &5 .66 §3.33 12.33
HBN1 28.83 16.79 44.55 54.66 S0.00 38 66 1132
HBNZ 27.57 13.08 52.74 53.33 48 84 41.33 7338

“average of three replications. 50 pedsipack, 4 pairs of adulls releasad, INTuBAted R 50 Gops

Table 2. Evaluatio - BLas es in combination with A, calandrae Lot controllimg
tion O isolat

bruchid in groundnut, cultivar GGZ*
Treat. Average  Average Noof No of live No of HQL:::;-& !:WI“

number  number aduly 50 pupas/  dead f z?n rged
ofeggs/ ofeggs  pack 50 pack g;'p“ =
50 pack  hatched/ ow

50 pack s 500 547

. 233 e “

199.33 195 86 9133 867 2600 9238

153.33 160.33 18.00 3:2 figﬂ? 15.00 44,77
LA L . ﬁ? & - T
i if.u:'i gﬁ {g33  17.08 20.00 4.:: :j
= P Ll r
mise S R i _om _md
13?.00 ds/pack a palis of adults Caloaand, incubated of 50 quys. WS F
. i.-Ilrt pupa In he puth ——
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e res o in kernels angd s,
s detevt the inies whtne, |
. . ffﬁ"f tl‘ d‘ |
o A gumm

& & [t PR — _ -
bl fiscated larv e o ol No, of live  Number of Efm
: of it l~. ryae larvae \. calandrae ()
dea emerged

5

28 o a}

+(r1 000 1
Z:100
£ z00
13 'l[I."ijG EI E

<4 Q430 joontrol) o —_— :
Taopa s ol A cangrae were released in each treaiments just after halching of fhe <5 PEJACHE

E.

B &
15 12
aq 27

o

i

W N4 dae s

QW“E'FWN-‘

Tuble 4. Nodulation paiteins mﬂﬂndtdﬁmmlpﬂlm}’ ﬂ'l’_'ﬁr_:imie “bradying na il
btz from different places of the Saurashtea region of Gujarat.
Isolates Total number of active  Nodule cccupancy of the
nodule/ plart inoculants strains (%)
- D 18

NC32
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. Mass multiplication of I:im-nhlrul age
jate leal spotol gronndnut in Mul lumhnn

a 1
of AP Har ang ha‘ﬁ“‘“ﬂi dlﬂﬂﬂn

_aris being run o collaboration with the
. ralectis g N with the Re
T:‘E‘T“ NG Ranga Agnculiural University, pale

- m. :
acted at RARS, Palem for the During Ky

Manage

s oondueic = el sement of Juge | .

it TR istandicwm and Verticillium feccani anel theiy :jlrt:pm ei h d
. IFCagainst national

L1 - q 4 4

ecommendation of fungicidal spray i.c. 3 sprays of carbenduzim ane d;

s that these hlm?oulml agent:-': could not show the desired é-#'t'c :tl-.- ;‘hl_ham MA4S5 I
AcuITing mycoparasite hu_s: been isolated. Bffores were made 'm mm“‘;hﬂ' misturally
e Jeafspot fungus 1o Facilitate conducting of in vitra (rigle W18 culture of

PROJECT: Technology Assessment and Refinement Through Instituti
Village linkage programme (TAR-IVLP) (Dr. M_p th:‘n:;c.
Dr. Devidayal. Dr. V. Nandgopal, Dr. R.K. Mathur, Shri
Satishkumar, and Dr. K. 5. Murthy)

project

glonal Agricy gy Research Station

nf 19949, 4 Netd trial

Integrated Nutrient Management (INM) in Groundnut + Pigeonpea
mtercropping system

In groundnul + pigeonpea intercropping, upplication of recommended doses of NPK
Freugh single super phosphate (SSP), muriate of potash (MOP) snd aoimomis soiphane
‘AS) with 500 kg/ha gyvpsum along with phosphorous solabilizing miceo Sonsns
1PSMI, gave much higrher yield of pigeonpeu (736.22 Kgfha) than the famicrs st
(52994 kg/ha). The maximum pod yield of groundnut (48334 kefal o e
reommended NPK. The gross monetary return of the system s @ % hole migh
#5.21384/ha) in the treatment where the recommended NPE with et
WEN: ; _-f:J;_:'-. R e !prmﬂe; whureagrmﬁ return ol Ks. 7ML na

S e ystor IneTCivgTaL
o INM) in Groundout + Cas At
. o M{': M}E inl > pp ‘Iﬂg 5}'51‘,&!“ Ehﬂ\’-'ﬁj AL '-{‘h""'
d vield of groundnat by 125 5, tun fumners 2137t
i -..-- __ Ge=> ¢ "E!d h.',‘* ;1;I lf’jhnh LA FLaR Y
B N R immﬂlhﬂ F'“d yi < asavr there
X ‘é%ﬁ wher than the furmers pracet '1[43:1]:,; :-.L Siom
R s s el o (RORERIFY, FEIWITLE g
3 The A catian ol recammuaded

T e govlt :
: whm:wlﬂ-. um (o farmery’ practice (Rs.

i N

- %
LY -

o, 1 oo cpoundout i imitial plant
WM”"! | "E’f m"mwusuﬂ ‘Tw?m :31 ;Iatﬂ:ﬂf
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Mathur. R.Kand Mamvel 11999, peg;

_ CUHOm Of fyep
generation. 1999, Annals of Agi ri“*”“"'llnncc.uf sep

wuliey) Rese regatin .
: SCireh, SHUNE mutation
yathur, RARG Manivel. Pand Gor, HK. [y o B (in pregs),

Genetics yf

¢ groundnut. Annals of Agricalugy Rescar

_ i : i
. ; 3 ch. {in Prc::}. S eHfiiciency in
afathur, R.K.: Munivel. P.; Ghosh. P.X: Gor, HEK .

maximizauon ol dwarf Zenotypes of gr

Misra, J B., Ghosh, P.K.. Dayal D, and Mathur, RS, 2000, A pronomi it
. : - . . A St ¥ “ ey .
processing characterisuces of some Indian gmundnulﬁlu:r:z !I]r[:idn::::ﬂm:
of Agricultural Sciences (in press). b

Misra, J.B.. Mathur, R.S, and Bhatt D.M. 2000. Near Infra-Rey (NIR ) Transmitiance
Spectroscapy as o Polential Tool for Determination of Oil Content in Groundnu
Kerncls in a Non-destructive Manner.Journal of Sticnce of Food and
Agniculture 80; 2372440,

Nandagopal V.and M, V.Gedia. 1999, Post emibryonic observations on the two spotred
white spider mite Tetranychus hypogaca Gupta- 4 pest of groundmit. Entomoun
24{4):359-362.

Pal K. K. and Rinku Dey (1999). A simple. rapid and non-destroctive [['L‘ihl“-" for
screening  aluminium  Lolerance in groundaur. fatenaiions :
Newsletter 19:44-46. _ |

: ) o : rdhancement of Sroundi

Pal K K., Rinku Dey. Bhatt, . M. and Chauhin. ‘;Uﬂum.‘:?jli?:q: ie, Jteenanonal
growth and yield by plant gmw:,h- promoling 1
Arachiy Newsleuer 19:51-53.

Radhakrishnan 7', Murthy, T.G.K.. Desai, S. and B

cullure of interspecific hybrids fof_gfuundnu

raefiss
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1 ! o h, f\ 1‘0 I"f \1{_:1.:‘!.. i
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ieopal K. and K. Chandran. 2000
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RESEARCH pAPERS

papers | i kﬁhopy(,'imrurmﬂ-n
mﬂdwpaulh}-u}', A and I)l'.-‘h':ﬂ.. S. 2000, Growndgu a5 4
" pacts and a National Perspectiye, (hlse

pevelopment needs for the Millennim - S,

presented in Symposia/Seminars/ W,

'-‘it:umc OF O and Food - The
venir Research and
o 1 " 3 '1 W - i -

gandyopadhyity. e (".h"“'h' PK-. Manivel, . ang Devidaval 109 :
and technological aptions for doubling the pre hicticio ). Steategic imsues
ConFbUONY PAPer Presented in the national seminar i;“"..é;“"“"‘!"‘f' i India
rechnoiogical U[jill)l15 for doubling the prodictivite of (;lllmllifh:‘ insues amd
decade in Indlia. September 1999w Gujacat Asriculiy .r;;l ”m:'-; :. in the nexi
Gujarat. ersity. Junogaudh,

gandyopadhyay, I K. Ghosh, P. Manivel und Devi Duyal. 1999 Technolgical strlegies
for doubling the productivity of groundnut, Puper presented in o 2LOUp meati
on Strategic issues for doubling the productivity of oilseed based pm;:,g
systems by 2010 Sept. 10-11, 1999, at GAU, Junagadh.

Chandran K., K. Rajgopal and S.M. Pandya, 2000. Numerical luxonomic studies in
Arachis species of the section Arachis. in Gxtended Summeries. National
Seminar on Qilseeds and oils-Research and development needs in the
millennium. Feb,2-4, 2000, Indian Seciety of Oilseeds Research | DOR.

Hyderubud. pp 1-2

Chandran K.. S.M.Pandya and K.Rajgopal. 2000. Morpholpgicul chagictensition of
specics of Arachis helonging 1o primury and sccondary gene pouls of cullivated
groundnut. In Extended summarnics.. vol 11, Intemnational C‘anfegncf.-s on
Munaginge Natural Resources for Sustainable Agricultursl Produstion in the
215t Century. February 14-18, 2000, New Delhi, India pp78E-783

i e T IS . ) SR ed plant discose

Besai, §. 1999, Optimisation of biocontrol agents ﬁf.r use ;l: !qiﬁr::-[nlcgmﬁhl .
management. Paper presenied at the International Semt

Management, October, 8-9, 1ICT, Hyderabad. [ndid-

R -‘ﬁﬁﬂ[’t_- o M cotoxins in Groundrs

| seed guality ot gropnhnut.
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RESEARCH PAPERS - |
pertigation fmproves soil nutrient distriburi,

Devs Dayal and DI Malavia. 2000, . Il Conference on Micra ang

: : pdnut. Proc. 1Y LR

d their uprake n qummer grov Muharas! during Feb. 810,20

Devi Daval and Malavig 1.0, 2000 Eifecy of fettigation:On FO0 LBV Bulric
v-Dyal ani £ D% Proc. Third Intl R&D Conference,

coptents and yiok] of summet groundnut,. _ |
held at Jabalpur (M.P.) during 20 Feb- March 3,20;!;; e

i Day - Ghosh . P.R. Naik and V- Singh. 2000. &nid cement of the
Devi Daval. P. K. Ghos e Al muiehpg,'ﬁm._]nﬂ.;{!qnfmm,

[mdnclivil};ufsummcrg'rml!)dn_ yorgame g, FTOC. TR CPETE
on Natural Resources for Susmlnable.ﬁgrll_.._i’rﬂdueum in the 21st Century,
held at New Delhi, duriog Feh. 14- |8, 2000.

5.0, and Hingrajia, HM.; 2 0. Appr

Ghewande.M.P., Suvaliya @, - s
control for implementation in anEP\lPrﬂgtﬂmiﬂﬁi RARANGR; SR e N
Seminar on Oilsceds and Oils - sch and Devclopment Needs in the

Millennium, February 2.4.2000. DOR Hfﬂemhaﬂ '3&'];'21.5"'

G P K- and Mathur, R.K. 2000, Tnteractionof Groundnutand Figeonpea ©
i Intereropping Systems- Slalicat National Seminar o
Physiology at interfuce of Agri-horticulture and Industry {1ofm 2
01101 2000 at Rajasthan College ol Agricultural, Udaipur (& ajasthun).

amivel P A, Bandyopadhyay. R.K. Mathur und K. Rajgopal. Trend in vicld
camponents of grouncdnul cultivars released in India oyer years. in Exwonded
Summeries, 2000, Na‘lyinhai Seminar on Oilseeds dnduﬂs—Re.'iwa?‘ and
development needs in the milleanium. Feh.2-4, 2000, Indian Society of Oilscads
Research . DOR, Hyderubad, pp 106, | '

Manivel. P and Mathur, R.K. 2000. Effect of Chemical gametocides on pollen sterility
in groundnut, Abstract in National Seminar on Oilseeds and oils-rescarch

development needs in the millennium from 02-04th Februrary. 2000 the
Directorate of Oilseeds Research, Hvderabad ¢ AJ'-‘:'.) PP?ZA.. iy

wandzeopal. V. and M P Ghewanide and Devicduyal. 1999, Effect of certain comporents
of 1PM on damage due o pest and yiclds ui”{‘j;w“ﬂﬁm, N;ﬁ{mai Semin o N

Onlseeds and Oifs: Research and De the M '
. e t-'.oci ne o Y e ) et . I'."h
2.4 2000.DOK, Hyderabumd, p210-21] e mﬂm &

Nandagopsl V. und MLP.Ghewande, 1999 4 Jye D{neam
ional pest

in india. Fl’l‘jcuﬂm“a al 1h-¢ Inte . :
T Metaher .0 1000 SLLILE S rpaled

r - L] o, s i -y
o e ) - :ﬂl Q¥ l L ERak ']
Rl Culyj bl A b W a " -
L LI 1011 . Hyvderals:
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o K. “Chandran INnnmnlsﬁmhn;‘m ﬂﬂﬁu
; vis-Research and devel
mum:la ™ :
- milleriniurm, l'ﬂ!;: :
 Z0n01 Orkshop on NATP (Blark sac.. ...,,H _

ol AN S panl ; March 12, 2000 i NBPGRIFS), Sohpnse
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' horficufturo and Industty : i (Raiasthan.

B K Mm""l,?r"' The Analyais of Plant Bnﬁﬁfﬁ
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: Multi-smaronmentToals® ut School | 1208 i Queensland, _
‘o) Land and Food and Mini.: . (hurtrata) and 8.
wurkshq-p of ACIAR-ICAR-: | Pillerson Ressarch
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TRAINING/VISITS

Participant | seminar/tralning programme s
D¢ §, Desal ; Slaﬂsm:al Modeting of Biotogieal | May 1019,
mm ST Ll LLEE] - I.rll"llltl'!l‘l"ll‘l!ﬂ!’ -Ail.---l-l-”..

Nauonnl Sominar on Olfsnﬁds U February 2-4, 2000 7

and Qils - Research and :

| Deve gpment nepeds for ﬂm-

; Milennium L

Gmmdnut a;t'pmﬂ_a;r? muqt e nuan' ?_1._..-201510.

3 lmegrated Pest Manngamant, ‘Qetoher 8-9, 2000

: held at the Indian Institute of E

Ghs I H?ﬂ.m-!‘---u.-u---_ ------- h;r----t 1-- --llll'l'!- -41--;;—----. i
wa\ﬁsyal ‘‘‘‘‘‘‘ i st International f.‘-nnﬁamnm on Fﬂxuary

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

Dr. PG Nautiyal

“B.f. lk:rﬁ;:-- ETTI LT

......... L e R e L T Y] iliillirﬁiirﬁtqﬁq.“.“".

: Micro and sarinkier irﬂpa.ﬂnn 1
:.ﬁm e L R bkt | spmeasnmane s -H'tht
Uintarnational Conference on : F&b;uury

| managing natural resources for
2 : Sustainable &gginulmra[ :

pmducﬁm'l inthe 21st Cemury

................................ e Lt T ui R LR i

{ group maeting on ‘Strategies E‘Sepl&m bar 10-11
i Issues  for doubling 1he imaa
| productivity of oliseed production | :

- srsﬂtlls 2n1n _, 5 b :__'_ ______
Fhrensnnvenrye l:w.‘ smprmmrrm e sy oy nrﬂrqr 'l'_l‘-'}lﬁl""l'l: Tl ..:-1 i
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Samdur. MUY Mathur, R.K:P. Manivel, H. K. ﬁottlﬂd M. W ” :
gntum'inul t_l'l'ltﬂ.}l‘!ﬂﬁ for dmughl tﬂm- m -5F
National Seminar on Plant l’i!}ﬂﬂlw at interfacc

Industrs from 31,12.1999 10 01,012 2000 at Rajusthan College of A

Udaipur (Rajasthan). pp- 6.

Singh A. 1, M. Y. Samdur, A, Bandyopadhyay. G.C.M
Kailash kumar, M. Data D.P. Patel. 5.
Dhiman and Subamar Ra}'_ 1999, Technologles for|
cultivation of groundaut in mmiﬁoﬂ'ﬂnﬁt{
National Seminar on Strategics for Agric
Nov. 10-12, 1999 ICAR Res Cor

India. pp. 147-148.

Singh A. L. 1999, Effect of maﬁdhm:qm.;l ! ':T,L'
hold-seeded groundout. I K. K. Viora er il :S‘n : -
Phvsiology ol Interface of Agri-horticulture ans
2000 RCA, Udaspur, Rajasthun P 145 (Ahs) L
Press).

Singh A. L. 2000, Assessment of yield .".':.'._.. due b
sroundnut I calcareous soil. In Prot o
On Managing Natural Resources F
in the 21st Centory (Eds. A Ko
151-153. Indian Soe. Soil Sei.,

Singh AT, Ajay and Vidya Chaudhari. .mu 0. 1&;

rucronuinient application i grous
the International cmtfarenca nh vii

s e e



http://onelink.to/whvcc8

w
Nautiyal, P-C. and PV Zala, 1999-2000: Fregh.-,

Spanish groundnut. Presented in "Nnu::ttl:m?m? and in sity
Interface of Agri-Horticullure ynd | =i Minar on Plant pp
Rajasthan College of Agriculture, 1 daipu:?'

Nautiyul, P.C.. V. Ravindra, J.B.Mistaand Y.CJoshi, ,
ofdw matterm S[n.mish aroundnut cultivar ui[:::‘ :::‘:::::gam!mm
stress. Presented in “National Seminur on Oilseeds and I:mewm
development needs in the Millennivm® Indian Smw_d;f-ﬂmmh.-w
and DOR, Hyderabad.From 2-4 Feb. 2000 y 0 Otlseed Rescarch

-

Nautival, P.C.,and Y.C.Joshi, 2000: Relationship between relative ek ot
specific leaf area under progressive soil moisture-deficit stress in groondsut.
Prescnted in "International conference on Munaging Natural resources for
Sustainable Agriculture Production in the 215t Centuary, at IARK, New Dethi.
from 14-18 February.

Pal, K. K., Rinku Dey. B. H. Joshi and 1. P. Singh (2000). Bacillus thuringiensis and A.
calandrae from naturally dying populution of bruchid larvae as poleni biocides
of eroundnut bruchid beetle (Caryedon serratus) olivice. Presented at the 4lth
Annual Conference of AMI, 22-24th January, 2000, CIFA, Bhubaneshwar.
Abstracts and Proceedings, p. No. 32..

Pal K K., Rinku Dey, Chauhan, S. M. and Bhatt, D, M. (2000), Groundnut growth and
yield as influcnced by soil inhabiting plant growth P"“F““t,f‘““ ;h;iz:mfj;
Extended summary: International Conference on Managing = it o :E—"‘T.'.’Em
for susluinable agricaliural produclion in the 21st century, SEW '

February, 14-18, Volume 2, pp- 670-671 :
o wani, N.R. Ghetia and PK.

Rajgopal K., K. Chandran, A. Bandyopadhyay. ALB. Lal logical trits amang_the
Bhalodia, 2000, Pattern of distrine’ B0 arlr.n}'ctllllvﬂrs' yis-a-vis the DUS
released groundnut (Arachis BYPOBIS. = C o) Semmar oo Oilseeds
requirements. in Fxtended SummerieSBIT: Lk iy, Feh2-4. 2000,
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{he Tellowing Research Associate//Senijor R

: EHCD :
e year April, 99 10 March, 2000, "t Fellow has beon appointed during

shei N.B. Bagwan, RA Joined on 19,11 99 under Ap-

. NA Pro
Ms. Smitha Kumar, RA Jomed on 11, HvEs

fain 11,99 under DBT Project
stri Deepak Kumar SRI Joined on 250599 under AP Cess Fund

Shri Pradecp V. Fulmuli SRF Jomed on 25 .5 04 under AP Cess fund

Mrs. Su{ih; Pesai. RA Joined'on 7.1 2000 under AC AIR-ICAR CP Project

Shri Uma Shankar Rujak, SRF Juined on 222000 under AP Closs h.md

Ms. Anju Mittal RA Joined on 30,3, 2000 under DBT Project

Resigned

¢ The following Research Asgociute huve been resigned from the post during the
April. Y9 1o March, 2004).

e Miss Smithus Kumuar, RA resigned on 1.3.2000

o Shri Deepuk Kumar, SRF resigned on 19.11.1999

(B Finance and Account |

84% utitized ol fund under Non-plan, 994 under Plan and 10055 AICRP were easured

Hend Plan Non-plan _ «
Sanctioned _ Utilized *  Sarcliopsd _ Utized
S=5. Charges 15.75 15.83) 0.95 150.00 128358 e
nciuding LPS & PF |
TA 4.25 422 0.99 2.00 1.89 059
Othos ohiargyies +02 04 10280 400 B 1400 1125 B0
"'l:;.ut:llrtg
EUienent
Works 12.96 1217 _ .
_ACAp 195.00 135.00 e I
Total z:im 269.72 1e6.00 13979 =
tied for payanenl,

AcCEL
= £

.' = L
e far GPT in Excelwas de
PUlCy paefsn= o
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