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SUMMARY
+ Forty-four fresh crosses were atempled to meet different brecding objectives.

) g : ' advanced further. From this g
Breeding materials in different filial generutions were 1 miveriy|,
lhim:ml:e selections were made in T4, 208 in Fs and 34 in Fs generations for differen
desirable traits, A total of 762 advanced breeding cultures wese multiplied during khart

2001,

Three cultures, PBS 12018, 13018, 12092 were found to be superior over local chedks

G2 and Girnar 1 in yield evaluation trials of Spanish bunch cultivars, Similarly three

cultures, PBS 24038, 24030 and 24022 were superiot over the national check Kadirl 3 iy

Virgitia bunch yield evaluation trials.

e In a study on inheritance of collar rot resistance, out of 12 crosses 7 crosses showed
dorminance and three crosses showed partial dominance for sced colonization of Aspergillus
nIgeEr.

e To study the genetics of iron deficiency chlorosis crosses were made in a diallel mating
design. In this study additive genc action wis found to govern chlorophyll content. The
parent PES 21063 was identified as good gencral combiner based on its higher gea effcots
for chlorephyll.

e Advanced breeding culturcs were soreened for Late Leal Spot (LLS) under ficld condition.
OFf thes= cultures 46 culture were found to be resistant and 23 moderately resistant to LLS.

e Out of 392 advanced cultures screencd for eardiness (T7TDAS), 7 cultures, which showed

more than 90 per cent malure keenel weight, were PBS 28008, PBS 12120, PBS 11043,
PRS 14037, PBS 11067, PBS 14027 and PBS 14013. *

e The fmul'y of cpicuticular wax level (EWL) in relation to moisture deficit stress demonstrited
that 1) with increase in Lhe age of crop EWL increases under both irrigated and water deficit
conditions and i) undes condition of water deficit-stress EWL increases significantly.

e Asaparl of our mandale, segregating materials of eight crosses i ¥ wnm
were seat (o 12 AICRP(G) centres for rumrmzﬁmnmrm sl l

o Three advanced breeding cultures viz., PBS Nos. 24004, 29017 and 30008 were registered
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565 ky/ha/mm an d secured higher BCR (2.53) than the control (without moisyy,,

conservation treatment) |

. 4 Jationship in grqundnm+pig=un pna;and gn_mndnutmﬂm
Swdies on yield “;E:ﬂ:fc:l;d mntpin‘isﬂ'i““ at 70% water deficit replenishment of fie)g
Ierenog ’-Fimmn-rpigmn pea or groundnuttcistor would result in higher WUE gnq
:1,,0 “::;E bring additional land area of 0.40 ha with same amount of water available fo;
irrigation. o

jlity igh temperature tolerance was standardized,

caf memibrane thermostability as a measure of high temperature tole
The cultivar ICGS 76 was found to be tolcrant to high temperature,

Leaf thickness was found to be associated with the maintenance of favourable leaf-water
status.

The.mcan pod yield of recently released groundnut cultivars, in NEH region, was more
than the national average and based on the overall pecformance fnrfnuryem-s ICGS 76,
1CGV 86590 and TKG 194 were found to be most suitable for NEH Region.

One hundred groundnut genotypes were screened under low pH condition and based on (he
ctudies conducted for Lhree years the Al toxicity and acid soils tolerant and sensitive
gonotypes were as follows;

e ‘iolerant : ICG 813, 1001, 1021, 1048, 1056, 1064, 1355, 3606, 10964, 11183,

e Scnsitive : 1CG 2120, 4407, 6727, 6855, 7288, 7600, 7787, 7821, 10580, 11748
An E{ir-'dleﬂi response of Bradyrhizobium and PSM was found with phosphatic fertilizer
and lime in NEH region making their application essential. Application of lime (2t/ha)
+30kg/ha P 4 Bradyrhizobium and lime+P+PSM could increase 40-51% and 49-50 %
pod yicld over control, respectively. However, application of lime + P(50 kg/ha) +
Bradyrhizabium + PSM showed maximum pod yield of 67% more over control.
Lime and FYM reduced the direct and indirect cf Al-toxicity is t and
e i nﬁ%mufwﬁcltthmd““
Thisty one groundnut genotypes were screened under sand cultiire s S T,

S " P Creened under sand culture for their tolerance ©

Al-toxicity fnr conseculive two years and the genotypes NRCG 7599 and 1038, 3498 and,
6919 were found tolerant and GG 4 and GG 5 and GG 20 sensitive
Seven hundred and sevenly new accessions have been mbud from. M SOUFEEs.

Six hundred and sixty three aceessions v cpm o e AR s o |
from ORS, Bhubaneshwar o T SUPPlied 1o indenters from Junagadh and 339
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3.1.1 Evaluation of 1 seeds for collar rot resistance

Four high yielding cultivars, GG 20 (moderate resistance), GAUG 10, R33-1 and J1. 24
(susceptible) as female parents and three donar purents J 11 (resistant), ICG 899 and 1ICGV
87280 (moderate resistance) were used for the study. Twelve crosses were made during kharf
1999 and 2000. The hybrid pods were harvested and tested for dry seed resistance 1o A. niger
under artificial inoculation condition. The percent seed colonization of GG 20, GAUG 10, R33
LJL 24, 1 11, ICG 899 and ICGV 87280 were 250, 44 8, 433, 35.7, 10.7, 23.3 and 28.3
respectively. In the cross GG 20 x J 11 the Fi sceds were found 10 be resistant to A. niger as
there was only 9.3 per cent seed colonization, thereby indicating dominant nature of inheritance
lor this trait. In the crosses GG 20 x ICCG 899 and GG 20 x ICGV 87280 involving moderate
resistant purents, their hybrids sceds showed moderate level of resistance. When the crosses
were made between moderale level of resistance and susceptible purents GAUG 10 x ICG 899,
R33-1 < 1CG 899, J1. 24 x TCG 899, GAUG 10 x [CGV 87280, R 33 1 x ICGV 87280 and JL 24
x 1CGV 87280, their hybrid seeds showed moderate level of resistance (o seed colonization.
This indicared that moderate resistance is dominant over the susceptible. In three crosses GAUG
10xJ3L, R33 1 xJ11 ond JL 24 x J 11 partial dominance was obscrved as F1 were of
intermediate type. Out of 12 crosses 7 crosses showed dominance and three crosses showed
partial dominance for seed colonization,

3.1.2 Evaluation of F1 hybrids for lime induced iron deficiency chlorosis

A totdl of 12 hybrids derived from full diallel involving 4 parcnts (PBS 14021, 1 2, ICVG
86031 and PBS 21063) werc cvaluated in u replicatcd trinl. Chlorophyll contont was was.
measured on 50 days after sowing. GCA variance were highly significant for chlorophyll content
indicating the importance of both additive gene action, The parents PBS 21063 was identified
as good general combiners based on its higher gea effects (Table 6). Data on Fa plant was also
recorded for visual chlorotic rating.

Tahle 4. General and specific combining ability effects of diallel cross for lime mduced iron
deficiency chlorosis .

Characters ~ Female\Male 12 PBS 14021  ICGV 86031  PBS 21083

Chioraphyll a |2 -0.81 0.50 -0.14 001
Chiorophyll b -D.34 0.06 -0.01. 10.00
Total 112 056 015 0.03
Chlorophyll a PBS 14021 0.56 012 ﬂﬁﬁ m.
Chiorophyll b 0,02 -0.03 -0.00 0.18
Chiorophylla  ICGV 86031 027 -0.74 -0.13

Chiorophyll b -0.08 -0.28 -0.01

PBS 21083 0.97
0.34

1.9
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pr:rdlagnm! is sca elfects and below diagonal are FECi progey

1
Diagonal values me goa effects, Up
cffects.

3 Screening e tarie
. sl pesista :
1.1 Sereening for Iate leal '11:1 s were screeacd for the late leaf spot (LLS) unde; ficld

:;:,;;:;dm 1-9 scale dﬁn?thnﬁf 2001(Table §). The maximum score % was noted in

mutant line PBS 3004 i | )
Table S Advanced breeding lines with resist

Moderately resistant (score 3-5)  Resistant (score<3)
PES 1102324005, 30102,28039, PBS 11057, 11001, 11003, 11024, 11038, 11049,
22030, 11032, 11033, 11037, 11033, 11053, 11058, 11068, 11065, 12013, 12029, 12183
11057, 11038, 11040, 12086, 12116, 18037, img. 2mqs. 21_&1;. 21-::_1_?. 2.1_;;30__210_,,3_
2124, 18038, 18037, 21069, 21073, 21063, 21080, 21081, 22005, 22006, 22008, 22038,
21082, 22011, 22039, 22040, 20048 23003, 23016, 23026, 23019, 23078, 23029, 23031,
and 30139 23032, 24038, 24038, 28017, 29020, 28021, 28034,
20035, 20036, 29034, 29047, 29060, 30013, 30138

ance and moderate m-sistanm 1o LLS.

4.2 Screening of advanced breeding lines for earliness il |

A total of 392 advanced breeding cultures (Spanish, Virginia and mutants of Girnar 1) were
screencl for earliness at 77 days after sowing, In the culturc PBS 14021 and 11048, pod mamnnty
were 83.33 and 81.77 percent respectively. The culture PBS 11048, 21062 and 14,037, showed
percent mature pod weight 84,24, 74.80 and 71.82 respectively. The seven cultures, which
showed more than 90 per cent mature kernel weight, were PBS 28008 (94.39), PBS 12120
(93.39), PBS 11048 (93.71), PBS 14037 (92.94). PBS 11067 (92.29), PBS 14027 (92.29) and
PBS 14013 (91.53). s

5 Genetics of Mower colour, siem colour and testa colour

A fenile purent PBS 12013 with green stem, white testa colour and red flower was crossed
with two malc parents (PBS 11003 and 21062) both having pigmentation for three charactcrs,
Progeny of 7 plant was pigmented indicating pigmentation was dominant over nos-
pigmentation. ' :

6 Epicaticular wax content in relation Lo moisture delicit stress

Ae frial was conducted in summer season (February-Tune, 2001) in split plot design witl

- “Wﬂhmﬂmwwmmrmdw maoisture av ity the main
¥ Hedlments Vel | 8 0 dnd Ak PAT e

s e
Ly, ‘y L
J
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PROJECT 02 : INTEGRATED PEST MANAGEMENT (IPM) IN
GROUNDNUT BASED PRODUCTION SYSTEM

(M.PGHEWANDE, V.NANDAGOPAL, S.DESAI)

Subproject 1 : Integrated management of thrips and defoliators in groundnut using

non-synthetic pesticides, Bio-control agents and cropping system
approach

| Integrated Pest Management using non synthetic pesticides

The cv. GG 2 was sown in a 25 m rows of Sm length of 45 ¢m spacing between rows. Four IFM
modules were tricd and each were repeated 4 times. Groundnut was sown in three rows followed
by cither castor or pigeon pea. Among them, the modules which comprised 2% Crude Neem
01l (CNQ) in Teepol (need based) + Pheromone trps + Trap crops (red gram and castor) have
suppressad the pests effectively when crude neem oil was used. the jassids population was on
par with synthetic pesticides (reatment (Table 1) suggesling that instead of synthetic pesticide,
crude neem oil, which is eco-fricndly may be suitable for the management of jassids. This
trend 1s not reflected in the threips population (Table 2). The damage on lcaves due to deloliating
insccts was higher (19.6% ) in the farmers practice compared to 15.5 in the plot, where IPM
maodule was implemented, however statistically they ure on a par (Table 3). The reduction in
the groundnut pod vield in the plots where IPM module was implemented, was due to the
replacement of groundnul with pegionpea und castor; each one Tow after every three rows of
groundnut. The yicld was 870 kg/ha of pods in TPM module and 1482 kg/ha in farmers' practice,
which is a mono cropping of groundnut (Tuble 4). The additional yields were from castor (792
kg/ha) and pegionpea (1545 kg/ha). The additional return (net return) due to cxtra inputs was
Rs.27458/ha with ICI3R 4.38 (Tablc 4 and 5).

I'he use of plant products aguinst the oviposition of storage beetle, C. sezratus was undertaken.
When dry neem leaf powder (DNLP) at 5% was used. the oviposition was only 31 per 50 g of
pouds while in kernel it was 48 eggs.

A deiailed biclogy of groundnut thrips (Cafiothrips indicus ) was studied under laboratory.
There were four instars we could record with an adult. The total longevity of pdult male was
10.3 days as compared to 13,8 days of female. The fecundity ranged from 2-59 eggs per female
with an average of 25 eggs (Fig.1).

Fig. 1 Numiber of ngae leat oy thrios © (ndisbs

Scanned by PDF Scanner
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- . wid/ 5 sweeps inl
Table 1. Population of Jas == e y— .F;;-—..
module (30DAS) _(s0 DAS) (70 DAS)
a0 75 37 12 37 85
2% CNO in Teepol (need
based)+ ape
+ Trap crops {'ﬁdwm |
castor) 11.7 1.5 1.2 1.0 3.0 4.0
Control (Farmers' practice} | na 2.53° NS NS NS
ci =
ysble 2. Population of Thrps/ 5 sweeps in TPM
_ First spray second spray Third spray
(30DAS) (50 DAS) __(70Das)
‘Pre- Post- _ Pre- Post Pre- _ Post
25, CNO in Teepol (need 1.7 12 22 07 a7 147
pasad)+ Pharomone traps
+ Trap crops ( red gramand
: 10 10 1.0 02 4.0 7.2
Contral (Farmers’ ce o k
cD raimet NS NS NS NS NS 428
Table 3. Per cent damage due to defoliator per leaf in IPM | _
Module First spray Second spray Third spre
(30DAS) (50 DAS) (TODAS)
Pre- Post-  Pre- Post  Pre Pos
2% CNO in Teepol (need 86 27 52 28 178 155
based)+ Phejomone traps
+ Trap crops ( redgram and
Control (Farmers' practice) 390 2.3 i fer §_E-G-,-; ) 13.0 1?.6
£ NS N'S 2.8 N:s .
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02 Integrated management of major diseases (ELS, LLS, Rust, Collar
rot. stem rot, PBXD)

] Disease resistance _
Sixty senotypes incloding releascd varieties, advanced breeding lincs and germplasm seoessions
were cvaluated against early Ieaf spot (ELS), late leaf spot (L.I8) and Stem rot under field
condition during Kharif 2001. Out of 60 genotypes, 11 genotypes viz, HNG (HPS) 2. GG 13,
PRS 24030, PRS 20507, GS 19, PBS 11038, UF-70-103, TKG 19A, PBS 21063. Code 30, and
B 05 showed resistant reaction o both BLS und LLS disease (3-4 grade on a 1-9 scalc). Genotype.
PBS 20501 was found 1o b resistant to LLS.

The incidence of stem rotranged from 6.38% to 38, 16%. Lowest incidence of stem rot (5.35%)
was recorded in ALR 2 (ollowed by PRS 20022 (6.46%) TG 48 (7.14%) as against 38 1 G in
PBS 21063 and 36.67% in Gimar 1. The highcst pod yvield of S50 g/ Sm row was recoréed 2
Code 4 followed by PBS 12032 (383g/5m row) and PBS 11013 (365 &/5 m row) (101 1)
Also, 36 genotypes including some releascd varietios, advanced breeding lines and germplash
accessions were evaluated against stem rot under urtificially inoculated sick soil cond 1o "
concrete blocks. The incidence of stem rot ranged from 7.69% to 95%. The minioum o480
of 7.69% was recarded in code 7 followed by NRCG 12213 (11.11%) and AHPS 2005 (- %%
as aguinst 95 % in JL. 24 and 63% in GG-20 (Tuble ), These 36 genotypes wers also < ceenicd
for resistance (o Aflaroot, collar rot. ELS El"u:l LLR"'H;: incidencs of st and © Har I'g'
ranged from zero 10 39.68% and zaro to 17,399 respectively. Three genutypes viz, J11 -E:}:‘:ﬂ

Sub project:

s and ICGV 86325 bad o infection of aflaroot discase. Eight genotypes viz, AHF® “I0
| ot s o 44685, NRCG 4659, NKCG 12181 and NRCG m_‘.ﬂ;ﬁn}{cﬁ
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seedod genotypes atong with M 13 und GG 2 s susceptible checks and 111 as resistant check
were evaluated for resistance to in-vitro seed colonization by Aspergillus flavus and Aflatoxin
production. The genotype NRCG 12121 (Ne 10277) recorded lowest seed colonization (16.67%)
as agminst 100% in TG 47 and TG 48 indicating moderate level of resistance to in-vitro seed

colonization by A. flavies. This genotype also supported relatively low Aflatoxin (300pg/kg)
production.

Thirty genolypes in one set and twenty genotypes in another set (elite) a]m;whh asusceptible
genotype (Radin 3) were evaluated ut seedling stage (10 days old) for resistance to Scierotium
rolfsii under artificially inoculated condition. The mean seedling mortality of 20 elite genotypes
after 10 days of inoculation ranged from 21.67% to 100%. The seedling mortality varied
significantly among genatypes. The minimum scedling mortality of 21.67 was recorded in
NRCGs 8201, 6222 and 5101. However, none of the genotypes was found resistant to stemn rot.
pathogen at seedling stage. In the set of 30 elite genotypes, the seedling mortality ranged from
2010 100%. It varied significantly among genotypes. The minimum scedling moreality of 20%
was recorded in NRCG 1123 as against 45% in susceptible check and 100% in NRCG's 155
and 12178. As such none of the genotypes was found resistant to stem rol pathogen (Table 3).

A total of 32 genotypes including some released varictics and advanced breeding lines were

evaluatcd against Peanut bud neerusis disease (PBND) under ficld during summer, 2002, The
midmufPBNDmngadfmmmfom 11.62%. Six genotypes viz. PPS 7,7 11, ICGV 86325,
PBS 24002, PPS 1-1 and TG 17 were found free from PBND infection. The pod yield (3 m.
row) ranged from 80g /Sm row to 490g /S m row. The highest pod yield of 490g/ Sm was.

recorded in PBS 12074 which had 1.06% incidence of PBND followcd by R 8808 (4452/Sm
row) and PBS 20501 (425g/5m row).

Also a total of 30 genotypes were cvaluated against stem ot under sick soil condition in
concrete blocks during summer 2002. The incidence of stem rot ranged from 15.84 1o §7.50%.
The minimum incidence of 15.84% was recorded in ALR 2 as against 87 .50% in NRCG 12214
and 35.42% in GG 2 and 33.33 in GG 13.

Twenty-nine germplasm lines along with susceptible and resistant checks were screened for
in-vitro dry seed resistance to Aspergilius niger. GG 13 showed resistant reation to A. niger.

Six genotypes viz; NRCGs 1123, 2458, 2480, 190, 4485 and NRCG 8428 werc found to be
moderately resistant to collar rot pathogen (Table 4).

2 Disease management

2.1 Crop rotation

Six crop rotations viz. groundnut-wheat-groundnut, groundnut-groundnut-groundnut,
groundnut-mustard-groundnut, gruundnms—wgméuut.- groundnut-maize-groundnut and
_Mﬂmefauawwndnulm tmﬂfn; the mmmnldnwmdim during kharif

.
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25310497 % respectively. The mini gm 1;;‘:-...
and stem ot (2.53%) were recorded (n tieg,

—— w0 290 %, (N84 10205 % and
put and groundnut-groundnut-groundnm rog,
a‘fnﬂ

from 117
af aflaroom (1175 collar rof (ﬂLB-d‘Eand
madze-grosndmit, groundnud- gram-gro

respectively. " pen

' intengity of LLS (23-83%) was recorded in groundnut-gram-groundnut roy;
:T\;::T;T&w in gmum:mt-_ﬁmwu groundnut. The highest pod yield of | lzlk;ﬁh "::
recorded in groundnut-wheat -groundnut rolations ﬁ:_llpwcd by grmiﬂdnnl—grammt —
ﬂlﬂmdnut-mﬁ-tﬂld-srﬂmﬂﬂﬂi— The highest haulm yield of 2603 kg/ha was also recordey in
i_:mmchulrwl'wal-gmumdmi rotation.

2.2 Organic Soil Amendment _ a
o «h leaves, cake) of castor, groundnut, karanj, necm

The plant (straw, shells, Fre 1G4 SRS,
b, wild sorghum and wheat wore evaluated each @ 500 kg/ha as soil application s
the furrow at the time of sowing for the management of major diseascs during kharif 2001 71
e idence of aflaroot, collar rot and stem rot did not differ significantly among treatments.
However. the intensity af LLS varied significantly among treatments, The minimum incidenc:
of sllareot (0.81%) . collar rot (0.91%) and stem rot (4.70%) was recorded in soil applicatiye
of fresh leaves of  wild sorglium, castor cake, and Parthenium [resh leaves each @ 500kt
as segins! 1.34%, 1.06% and 9.24% in control respectively. Soil application of [resh neem
Jeaves @ SOOke/ha gave maximum control (57.69%) of LLS followed hy neem sced kol
powder @ S00kg/ha aad castor cake. Pod yield levels did not vary significantly amang
rearments. Soil application of Parthentum fresh leaves @ 500kg/ha gave maximum yigld of
1375 ke/ha followed hy necm seed kemel power.

2.3 Integrated disease management (TDM)
The components viz, seed treatmen! gvilh;?'ﬁcﬁndzmﬁﬁﬂt@ 4g/kg seed, soil applicational
T, viride @ 62.5 kg/hva, soil amendment with castor vake @ 500 kg/ha. groundnut intecropped
with pearimilict {3:1), foliar spray of aqueous extract of mustard cake @ 5% and foliar spray ol
_l‘ungncudc mixture [Ca.rbend.nzim'ﬂ.'ﬁ% + Mancozch 0,2%) were snitabllr iﬁmgrated foc the
intcgrated management of discases like aflaroot, collur rox, sterm rot, ELS, LLS and rust dentt
Khurif 2001. The incidence of rust and ELS The incidence of afluroot and ST
g catonents. Howeves,the incidenc of cllar 01

: E "r _?-
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ut genolypes against stem rot under seek go)

Table 2: .E“:“'Wmmwg Kharif-2001 Oty
. _—"'“ Genolype® Stem rot Incidence (%)
N AHPS 2001 Z0
> N‘IPS m 37.05
3 AHPS 2003 LS
. AHPS 2004 o829
i AHPS 2005 13.89
& AHPS 2008 Ly
7 Code 4 S
] ¢S 1ot
g cs 21 32.21
10 Code 5-3 23.07
11 Code 7 7.69
2 NRCG 8402 77.96
13 NRCG 4508 66.50
14 |CGV 87280 79.37
15 TG 45 81.16

17 'rm 18A 70.79

5
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PROJECT 03. PHYSIOLOGY AND BIOCHEMISTRY OF
VIABILITY AND DORMANGY IN GROUNDNUT =SS0

(P.C. NAUTIYAL, J.B. MISRA)

1 Standardization of pod drying methods

Groundnut seed is prone to lose germinability mainly when harvested | | season
and stored immediaely before onset of monsoan uynlil the next r::ilgrti::rm;ﬂmwmg
Therefore, the nhjecl:ive of this !.ludr was 1o maintain seed ﬂtﬂ:ﬁ“ﬂh“h’y and s il g Visl:)lt
of groundnut harvested both in summer and dharif scasons by suitable drying method. Pods
harvested n summer season were dried at 39, 50, 60, and 70°C in controlled conditions (off-
plant), and by [0 different drying methods under ficld conditions (in-plant), Drying tﬁi’ﬂpl".'rﬂtu!cs
both under controlled and field conditions influenced germinability and seedling vigour
markedly. Seed (in-shell) exposed to temperatures 60 and 70°C lost sbout 25% germination,
immediately after drying. Pod dried by windrow and conventional methods Iost about 50%
germination, after 3 months stornge, while pod dricd by NRCG method retained >~80%
germination, even after 9 months storage. In addition, NRCG mcthod helped in maintaining
germinability and other seed qualities, when pod experienced rain during curing. It s suggested,
that groundnut seed should not be exposed to temperatores >39°C during dryving. Effcct of
drying methods on seed viability and seedling vigour and productivity of groundnut grown in
kharif season is being studicd, however; significant variation due ro drving methods on seed
germinabilily could not be noticed, even after 3 months storage.

Seed (in-shell) dried by various methods in the field and at three different temperatures (39.50.
and 60°C) in the laboratory showed significant variation in protein band pattern. Two protein
bands of molecular weight between 116 and 170 kDa were found missing in the seed dried at
60°C, which wus otherwise conspicuous in the seed dried at 50 and 39°C (ambient) empermines,
Sced dried by different methods such as DOR, NRCG, windrow, and shade also showed variation
in protein band pattem (Fig. 1). Results of thesc studies indicated that drying methods influenced
seed germinahility and protein pattcrns. Thus sced remains phystologically active during the.
post-hatvest curing/drying period, and pessibility of the role of (late embryogenesis abundant
proleins) LEAs in determining seed qualities including viability is still obscure.

2 Seed coat colouration and germinability _ .
Twenty-five groundnut accessions Including some cultivars varying in senﬂcm colouration
studied for germination, seedling vigour, seed leachate and lipid profile. during both summer
and kharif scasons. Wide genotypic variations existed both in total oil content and oelic and
linolic (O/L) oil ratio or oil stability index (Table 1). Rnlali_ms_h:ps'w mﬂd coat colouration
vs germinability, and total lipid vs storability is being studied. Germinating seed of different
maturity groups (marure, medium mature, and immature) and seed coat colotration and texture

showed variation in their water up take panern during germination.
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i ' [ variation :
ip—— « tind cultivars showing a range of variatioy ;-
asm accession ). ultivated at NRCG durin Iy il
Table 1. Gmul*::ﬂ“: rf:d_":ﬁlambﬂiw ndex (O/L ratto). © & Khari
il con
E et oil content (%) Si
RGPS 4.1
43.3
NRCG 12285 453 1.1
NRCG 12298 43.0 1.4
NRCG 12805 49.5 1.1
NRCG 12685 428 1.3
NRCG 12265 2 . 3.5
BAU13 1.8
43!3
JSP 19
- -
——— ‘ u—
—T R = L
Tl i . o
= s - . w -
o -'4-

Fig 1. Electrophoretic pattern of seed protines from seeds dried
by different drying methods. Ly
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PROJECT 04: INTEGRATED NUTRIENT MANAGEMENT IN
GROUNDNUT

(K.K. PAL, RINKU DEY, A.L. SINGH, Y.C. JOSHI)

Sub-project 1: Development of biofertilizer packages for groundnut
1 Plant Growth Promoting Rhizobacteria (PGPR)

1.1 AICRP(G) trial

The application of plant growth promoting rhizobactoria as seed inoculant positively influenced
the groundnut growth and yield and also enbanced the haulm yicld, nodule number, pod number,
chelling percentage and hundred kernel weight. Besides, it also improved the nutricnt uptake.
[he increasc in pod yield ranged from 17% to 20% because of the inoculation with PGPR
(Table 1). Plant growth promoting rhizohacterial isolate, PGPR 4, proved (o be the best culture
in terms of pod and haulm vield, There was also an increase in the nodule dry weight and rool
length as a result of inoculation compired to control. PGPR 1 and PGPR 2 also enhanced the
HKW significantly, The increase in nitrogen content in shoot ranged from 896-18%% in case of
inoculared treatments while the increuse in total phosphorus content of shoot ranged from 10%
ta 17.8% (Table 1).

1.2 Effect of consortia of PGPR on the growth, vield and nutrient uptake of
groundnut

As inoculation of single strain may sometimes fail 1o exhibit desired clfect, consortia of
compntible and competent strains of plant growth promoting rhizobacters masy contribate
significantly in enhancing the growth parumeters by cxpressing beneficial traits in a
complimentary manner, Thus, two consortia viz, consortium A (mixture of four non-fluogescent
pseudomonads) and consortium B (mixture of four fluorescent pseudomonads) cComprising
compatible strains of plant growth promoting rhizobacteria wers developed and gvaluated for
their efficiency in enhancing the growth and yield of groundnut. Tt was found that seed
bucterisation of consortium A significantly enhanced the pod and haulm yicld, nodule dry
weight, root length and HKW (Table 2). Sccd bacterisation also enhanced the P and N content
in shoot. Inoculation of consortimm B also significantly enhanced the root length, HKW and
aodule dry weight (Table 2). Similar results were also obtained with cultivar JL 24,

1.3 Evaluation of rhizosphere competence of PGPR on the basis of spontaneous
rifampicin resistance marker |
For studying the rhizosphers competence of the PGPR isolules, spontancous rifampicin resistant
mutants of six-plant growth pramoting rhizobucteria (PGPR 1, PGPR 2, PGPR 4, PGPR 5,
PGPR 7 and PCGPR 8) were developed and tested in pots. Population densities of six PGPR
mutans were evaluated in pots at dilfescar time intervals viz., 30, 45, 60, 75 DAS lnd at
harvest. The population densitics showed high variability based on the different calonizition
capabilities of the isolates, The population of PGPR 1 in the thizosphere remained more or less
le the rhizoplane population increased up (0 60 DAS and thereafier declined (Fig
PGPR 2, the thizosphere population showed an increase up 10 60 DAS thercafier

—~ e —— = .
L W - -l

T
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Jdi .1 Table 2. Effect of PGPR ¢
“d ”fll of l‘t_ll R i_u"“”.tiu o |he g“‘ h T
« yield and

groundnut, cultivar GG2 .
- nutrient uptake
of

mreatments®  PY
HY NDW

kg/ha ALp

L:c..nrm. 2007 2860 50.85 110.65 3867 (%) P(%)

Con A 2;i: 3183 B740  17.00 “'51 1620 0123

on ) 1,

con B 2 o878 350 1745 4148 1 :?3 0.141

cD (0.05) 138 86 940 1206 236 mu::!s 0136
0.015

comprising four non-flucrescent pseudomonads

*Con A
Con B: comprising four fluorescent pseudomenads
rsble 3. Effcct of VAM fungi on the growth, yield and nutri _ :
(Kharif, 2001) : nutrient uptake of groundnut i pots
Treatments PY Root Shoot Colonization Phos
(g/p) biomass biomass (%) shphurul content (%)
(a/p) (9/p) oot  Kemel
Kadind (K3) 432 0.96 8.36 17 0.478 0,421
K3+G 5.24 1.32 1125 74 0.201 0.481
mosseae
K3+G. 455 1.17 10.56 42 (.180 0.453
margania
¢cD (0.05) 0.56 0.21 1.42 : 0,016 0.036
Gangapuri (G) 383 0.67 10.01 14 0,168 0.405
G+G. 4.79 0.98 12.13 64 0.196 0.460
mosseae
G+G. 397 0.76 10.96 40 0.182 0432
margariia 0.039
¢D (0.05) 067 026 1.56 . 0.015
0,172 0412
JL24 424 089 9.65 ;g 0182 0.426
JL24 +G. 4.82 0.86 10.32
mosseae 0,203 0.468
JL24 + G. 5.04 1.22 12.05 59
. 0.022 0.036

1.35

mavgérita
D (0.05) 054 021
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(lation increased up to 45 DAS and 'h""ﬂlfle;\\.\

aal ity while the rhizoplane POPY ation builtup 11145 DAS and ,he,,_.mg:::..q
Sl

e . : 1 .
:j: cﬂ'n:n‘:atr Fﬁpﬂ:h ‘:‘:E;“ﬂﬁ.ﬂuplr steadily d\;cllrmd after 30 DAS, The PPy,
declined. However. the !m ncrensed till 45 DAS then decreased at 60 P"S and thep . itay
of PGPR S in :h:e-@imsl*'_ s followed by rapid decline at harvest. Tl!r: rhizaplane mi:_:un
increased rapidty Gl 75 DA only till 30 DAS followed by steady decline. The rhim,phmm
{Fig 2. of PGPR S ‘lmmfﬂmmdm 7 declined after 30 DAS. IH'E-ESC of PGPR B, the rhi
himplane mumhmw 5 declined after 30 DAS while the ""-““’fpl’fm population INCregge u
population :o::h Y doclined stowly, Overall asscssment indicated that PGPR 7 yy u.P
1045 DAS - mwa!mw‘ﬁ (Fig 2.) whilc PGPR | was the best rhizosphere colonizer (Fig 1)
Dot gt jsms (PSMs)

Solubilizing Microorgan
Phasphate Solu £ 2001 in ficld indicated that seed treatment with psy ;

Expesment conducted duri kharif, 3 e,
and PSM S et mﬂﬁsmwﬁn significantly higher pod yicld, plant biomass, P copiey
in shoots and in Lernels. These two cultures #Hh-lbltpd better performance than Psﬂldo.rm
sTiaia.

3 Vesicular Arbuscular Mycorrhizae (VAM)

An experiment was conducted during kharif, 2001, with two VAM fllflf;ﬁi viz., Glomus mossege
and Gigaspora margarita on three cultivars viz., Cangapur (Valencia Iiypc), ]L24.-(sm
sunch) and Kadir 3 (Virginia bunch). Inoculation with Glomus messeae significantly increased
VAM roat colonization, pad yicld, root and shoot biomass and uptake of P compared to coatrl
in cultivar Kadin 3 and Gangapun (Table 3). However, in cultivar JL 24, inoculation of Gigaspors
maraarita enhanced plant biomnass and pod yield. However, maximum root colonisation was
ubhserved in cultivar Kadiri 3 with both the VAM fungs

4 Supply of biofertilizers

Twao bradyrhizobial isolates (TAL 1000 and NC 92) were supplied to NEH regions. Phosphate
selubilizing bacterium, Baciilus megaterium, was supplied to IVLP villages. Four PGPR culturs
were also supplied to Aliyarnagar, Dharwad, GAU(Junagadh), Chintamani, Jalgaon, Kadin.
Vriddhachalam for AICRP(G) trials, - -t oo

Table 1. Effect of plant growth promoting rhizobacteria on the growth and yield of groundit
cultivar J1.24 (kharif, 01)

b
-

. _H-_‘___’-

Treatments  PY HY NDW  RALfp  HKW Shoat  Shoo!

(kg/ha)  (kgha)  (mgip) (em)  (g) N (%) i1

Cortrol 1967 3337 7406 1180 23677 1263 ﬂ'mi
R1 1608 ost2 1547 ares 1303 0%
0.242
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PROJECT 05 : STUDIES ON GROUNDNUT B =i
SYSTEMS FOR RAIN DEPENDENT AREAS ASED CROPPING

(DEVI DAYAL, Y. V. SINGH, P. C. NAUTIYAL, K. K. PAL)
1 Cropping systems

1.1 Effect of groundnut genotypes in intercropping systems:

performance of 31 groundnut genotypes (11 Virginia and 20 Spani S
kharif season of 2001 in three intercropping systems viz, gmindiigﬂﬂ:;{.ﬁd g;d‘::?:intlhi!;#
pigeon pea and groundnut-castor. Sole erop of each genolype was also maintained as a control,
In general, yield reduction of groundnut was more with pigeon pea/custor (43-53%) than with
pear] millet (32%). There were large genotypic differences for reduction in pud vicld due to
intercropping systems, Virginia cultivars showed less reduction in pod }‘leld.cmw s
Spanish cultivars in ussociation with pearl millct. However, much difference in vield reduction
berween Virginia and Spamish cultivars was observed in association with pigeonpea and castor.
Genotypes, GG20, BOS and M 335, among Virginin and J11, VR1 3 and ICGS 44 among Spanish
nypes showed less reduction in pod yicld due o intereropping systom,

Obscrvations on soil pH of rhizosphere (0-15 em) In groundmut cultivars indicated that
thizosphers plI slightly increased when groundnut was grown as an intercrop as compared (o
sole crop. Intererapping of groundnut with pigeon pea had higher values of soil pi than with
castor undd pearl millet intercropping.

Four groundnut cultivars, namely M 13, 111, DRG 17 and SG 84 were intercropped with pigeon
pea {cv. BDN2) and pearl millet (¢v. MH 169). Groundmit faccd more competition from
pearimillet (LERD.R7) than pigeonpea (LER 0.92) during early crop growth stage (30 days).
However, at 60 days, competition was nlmost similar (LER (.89-0.90) with these two intererops.
Among the genotypes, cvM 13 recorded highest pod yield (1500 kg/ha) followed by DRG 17
(1023 kg/ha), Spanish cultivars reconded less pod yield compured with Varginia cullivars.

1.2 Response to nutrients in the intercropping systems __

Very lide information is availahle on nutrient dynamics and requirement of cropping sysicm
as compared to individual components of respective systems, In groundnut-+pearl millet
miErcropping, nitrogen was applicd in different splits (1 to 5y either in the soil or as foliar spray
M the form of 2% uren solution. Observations on soil NO3 qinogpn_-muﬂnﬂaﬁan in0-15em
il depth was recorded at 30 days interval, The NO» content at 30 DAS .w.-kﬂ__:in. 2and 3
splits (13.125.13.428 ppmy) than in one splits (17,792 ppm). Almost simjlar trend in NOs nitrogen
i the soil was observed at 60 and 90DAS. Growth observations recorded ut 30, 60 and 90 DAS
indicated that pear] millet was a dominunt component of the system and supprossed the growth
of groundnut since carly growth, However, this compefition was more severe when nilcogen
Was applied as one and two splits compared with 3 or 4 splits. The maximunt yield of the
Y8tem was recorded when 1/4 of recommended dose of nitrogen of pearl millet ds basal

¥

mplication and remaining amount of N in four equal splits ither as soil of foliur application
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- e "on grnundnul grown with no synthetic inpuls ———
3 Experimentations O 0L ' imals, briquetie from grounduit SOion wast, oi

e FYM, shoty or..mim 1 plant/weed matecial and bio-fertilizers (PSM + nm«jﬂﬁmmﬂml

wiath In¢ - luated, Nosystemic pﬂﬁhﬂ'ldﬂs WETE Lised Thl-:g

cakes “‘“khmE X bean were eVa
and grecn mnnunns;::?::l:.,ggalcd that, though the respanses of FYM a!m:I 'c_u.kc.-: were highe,
seasoas of {'tpﬂﬁ e i ter were nseful lﬂ':gl'ﬂlﬂdﬂlﬂ- culuvation andl ingmw

than others, a1l the sources 0  effect of these organics and during f

. S eerility (Tuble 2). There wag slos GITect % -8 -HTINE LSt seasgy
setdand soil ety (WIECEE P+ Bradyizobian) coulkd produce ignificantly g,
:iibumdm yields aver control and at par with that of chenical (NPK) fertilizer, Howeygy,

Suring next scuson, biogas slury and mulching could also produce significantly Higher pog

vizid than comnol.
Micronutrcnt availabilities of th

varnus organic ALETS. Addition :
th= soil physical conditions forerop. Interestin

= snil afier harycst of cIop increased due to manuﬁng with
of organic matier increased the organic content and chanpeq
gl v the soil where uhcﬂl‘;.l‘.';ﬂ fertilizer was applied
owed lesser micronutrient avallabilities alter hacvest of erop than organic treatments. Due to
lesscr orzanic matter and microbial activity in this freatment there was probably lesser
replenishment of putnent Tom the soil-Jahi ke pool than the orgamic fertilizer treatment, however
due to high visld the crop in this tGatment harvested high amount of nutricat from the sail and
hence ther= was probably a nepative balance.

Thus it 15 concluded that some of the organic sources of nutrients like FYM, caster/inecm
cakes, logether with hiofertilizers can performuis well as only the inorgunic fertilizers, Moreover
very clesrly sail bealth definitely fmproved with these organic materials. More long-term
experiments will be required for confirmatary resalts.

Table 2. E.r‘fcﬂo_ﬂurinw organic farming approaches on the groundntt yields, weed bromass
and availahilitice of so1l micronutrient

il

Treatments  Weed FPodYield (kgha) HaulmYield  Micronutriont content
- (kg/ha) (ppm) of soil after
harvest of Kharif,1998 crof.

{Kg/ha Kharlf, R-S Kharl, Kharl. R- . v Cu Mo
dyw) 1998 1999 1998° 19g8 129% T

C - .
n:ﬂtl:rm-m 317 830 868 710 3189 3310 601 65 0.60 093 04
e ase S7s 1162 1021 3050 4353 592 692 060 092 040
Cakes 486 @oy 1300 1196 4325 4117 @22 824 1.02 119 07

1367 1670 397 4081 B53 9.15 0.68 1.10 "‘Eﬂ

Biogas Sluty 990 907 _
Breuel from 7 1282 1044 3466 3760 871 @.8e 0.81 120 %

4048 763 B49 075 112 G,

nned by PDF nner
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M{:ﬂsﬂ'“ﬁmﬂm{m 15 1“'. A long term E:p‘:ﬁmﬂl with ﬁﬂ': PU]ﬂ.llnr .gﬂjunl.‘} Ihﬂp

cum (ot whole cropping e ing of groundnut, (wo intercropping systems (wirh pn:::: :Ti
]

m‘-m‘\:lﬂg syﬂnl;ﬁ viz. ﬂmlm“ﬁl:nl .;_mppil‘lg ﬂymms.(ﬁ[:ouﬂdﬂu:“?hea:t ﬂl'l'(l Em“mlmn_wm;
and pigean POUE ied during Kharil 1998 under different cormbinations of orgyy;,
grecn gram to study the nutrient dynamics and Crop sustainabiljyy, M“:':

inorEanic Eﬂ?‘?;g%l“;hg changes in yield of groundnut and soil propertics were S
od yield of kharif groundnut was the maximum (1573,
)

vears of croppin
Among the cropping systeins P o
* n groundnut - whoat-greengram CropRIng system.
tive of the cropping Systems, pod yield was higher by 11.7% in the treainer,
m:civing EYM @5u/ha than the treatment with RDE
Groundnut+pigeonped intercropping system and groundr L-green gram sequen;y
. cropping System maintained highet available mitrogen in the soil (60.03-60.39ppm) 4
compared to solc groundnut (56.03ppm)

e The activities of free nitrogen ixing microbes (Fig 2) were the maximuin (SO.2X 10*colony
forming unit/g of soil) i groundnnt+pigeonpes intercropping followed by groundau
wheat-green gram (25.66X10" colony Forming unit/g of soil). The leasl were in sole

groundnut (3.10X10" colony forming unit/g of 501 Iy

e There was a definite change in soil rhizosphere pH. Slightly higher pH (7.96-798) i
groundnuts pearl millet and groundnut-wheat systems than that in sole groundnut (7.67)
was observed. Application of FYM consistently decreased soil pH irrespective of the
CTOppiNg systcm.

e Incidence of semirol recorded at 45 DAS was slightly more 1o gmunzhut-a-pigmnpcn.[ﬁ‘-ﬂﬁ'#
and groundnut-wheat-greengram as compared to sole groundnut (7 T6%).

1.4 Studies on different components of organic farming on yicld and quality of
groundnut ' i
Three imajor components namely, organic fertilizer, bio-fertiliz i pesticides along *®
o PGy o . o EAESF Ot lizer und bio pesticides along ™
recommended dose of fertilizers (RDF) and no fertilizers (control) were evahiated for e
confributivn in yield (cv (iG20) and soil health. The newly developed plot in which previous!!
ﬁﬂ?m?‘:ﬁ.wﬁm applied was selected for the study, Growth observations recorded at43 94
}:mﬂ;.omng indicated that plants recciving bio-fertilizers and bio pesticides along with orgar=
r:Ia were taller with more root length comparcd with only organic fortilizer, R D and the
e The activities of Fluorescent Pseudomonads, PSB and free Jliving ¥ fixer %<0
: Iyl in bio fertilizer and biopesticide treatments as compared 10 m&ﬁ;
 fertilizers and RDF (Table 1). The incidence of collar rot/stem rot recorded at 25 IEESS [IF;E“’
4 Sl eTd e e o s - e .. 1 - o

apd two seque
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1.5 In-sitn moisture conservation techniques for rain Fed proundnut

Effect of four irf-sim moisture conservation techniques namely, flat bed (FB), flat bee
coiling (FBSS), inter row water hurvesting (IRWI) and broad bed furresw :y,t;;n ﬂ;;;)d ‘::b;
gudied on three cultivars of groundnut viz. GG2, GG20 and GG13. Crop was sown with the
onset of monsoon on June 23, 2001, Plant density with respect to retnmﬁéutlaliun for each
cultivar was kept optimal in all the seil moisture techniques, '

|6 Growing season rain fall

Inkhanf 2001, 224 5 mm in June, 230.9 mm in July, 200.5 mm mAugust, |17 mmin September
and 25 mm in October rain fall were well distributed, and uniform and the crop did not expericnee
any meisture stress. Sunshine hours were low during July and August (2.3 and 2.88 hrs
respectively), hence, vegetative growth was morc. -

1.7 Yaler use

Water used ranged from 257.1 to 306 mm for GG2, 350 1o 363 mim for GG20 andd 368 to 374
mm for GG13 in FB 1o IRWH. Study revealed that FBSS, IRWH and BBF conserved water and
resulted in higher water use than FB during cropping season. Water use with GG2 and GG13
was more as those were long duration cultivars. ' L

1.8 Yield and vield attributes

Numbers of pods/plant, 100 pod weight and haulm yield wers higher with moisture conservation
rechnigue than that of Mat bed svstem. The ped yield of flat bed system was significantly lower
thien ull other three moisture conservation techniques. Highest pod yield (1797 kg/ha) was
recorded with IRWH followed by FRSS (1785 kg/ha). However, GG2, GG20 and GGI3 recorded
highest water use efficiency (WUE) with IRWH (5.65). BBF (5.13) and FBSS (4.85) kg/ha/
mm}, respectively. In-site moisture conservation lechnigques have shown promises in increasing
pod yield and WUE. However, IRWH was more effective as il increased the yicld of GG2,
GG20 and GGI13 by 5,4 and 5.8% over conventional flat bed systcm., respectively. In respect
of cultivars, 100 pod weight, 100 kemel weight, haulm and pod yields with GG20 and GGI13
were significantly higher than GG2. The cultivar, GG20 produced highest yield of pods (1829
kg/ha).

2 Water budget and energy balance in groundnut based cropping systems

The study was initiated with the objective to determinc (he water requirement of crops and
Intercropping system competing at farm under rain and limited irfgation, so ‘t_ls_tﬂiﬂl?ﬂ most
efficient crop and intercropping for sustainable production, eflicient use :::f'mm in conjunction
With limited irrigation. The study was conducted under simulated cm.tmniu using sprinkler
line source design for imposing variant water deficits. Crops were sown with 2 spell ﬁfmﬂ"’-’:n";“
shower on July 3, 2001. Groundnut, pearl millet, sesame, 'Fi_ﬁﬂm_‘ pca '-“d castor wﬁ; 3:
€rops and groundnut with pearl millet & sesame in 111 and with pigeon pea and castor in 2: 1

Tow ratio were under study. As there were good rains from July to Septcmber, lmﬂ source

RrOundnwt, pear] millet and sesame crops. lrrigation was applied at 30% GepletaBs 0L o
80l seisture froms thé sil arofilein wntor level 1 aboitsdsm apart across the sprinklet
555, Ol o netrent wer spced 2 terva romcach athe <ginaing rom <ot
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_ sprinkler line kept in the center of ¢
Sa— klets spaced 6.1 M apart on singe Pm[ variable water levels across the hc Pl
1 Eight sprn eigation paiterm along the line 8 . : SPrinkl,,
achicyed overlapped imgation within 12 m sprinkler reach and one being out was trag,, .
line. There were 3 “"“:;:::;m like spacing, population and fertility were kept OPlimyp,
ram fed. All managem ¢ s and intereropping systems
. ive performunce of crops it i vield : _
2.1 Comparative pe +l millet recorded the highest grain yield (2198 kg/hy)
Amang five crops (rain fed), pea dnut (2082 kg/ha pod and 8.08 kg/ha / mm)

s { WU followed by groundnul Y - The
9,92 kg/hafmm o ed with pear] mallet, sesame, pigeon pea and castor ¢
vield of Ww,mtmww . ight /plant and biomass yield. Water use rangeq

ing 1o reduction in podsiplant, ped weight /plant . : s &ed from
owing 1o with pear] millet to 353, mm with castor under rain fed condition. WUE was Maximum
Fllf ;.‘““i Maimm) with scsame foll owed by groundnut + pigeon pea (4.37 kg/ha/mm). The yiels
and ;»m: use of groundnut with pigw_l:l pea Wﬂslhlghcl_' than Castor owing to better light
stereeption in groundnut + pigeon pea intercropping system. Since, pigeon pea and castr
being long duration crops cannot rely purely on rainfall, farmers having irrigation faciiy
provide irrigation to achieve potential yit;ld.Yi’lﬂd—walFrjmlahﬁl’lBh!}'! was established 1o identify
the most practical deficit irrigation leve] for maximizing production per unit of water. This
eelationship revealed that the vield of pigeon pea and eastor as sole and intercrop declined with
mereasing deficils. Theugh irrigation at potential ET recorded the highest yield per unit of
land, WUE declined hoth in sole as well in intererop of pigeon pea and castor. Maximum WUE
with added ET were 5,45 and 3.33 kg/ha/mm in pigeon pea and groundnut + pigeon pea interump
respectively, at 70% replenishment of water deficit of field capacity. In case of castor irrigation
at B3% replenishment of waler deficit of fickd cipacity, maximum WUE of sole castor (4.74
kg/halmm) and castor + groundnut (3.12 kgha/mm) were realized. But irrigation at 70%
replenishment of water deficicof ficld capacity resulted equally high WUE, 4.71 kg/hajmm for
saile castﬂr and 3.11 kg/ha/mm for castor + G'out Trrigation at potential ET may increase the
iﬁ‘i’m"“" per unit of land. On the other hand, irrigation at 70% replenishment of woter

; et of ﬁEld mpa‘o'tl}-" “:la')' hnﬂg nu-ﬁ{)ha amiu‘n&l I-a]'ld miﬁigﬂiﬂn With Sume armount

| on unit of land will decline but per unit of
" larger area under ireigation for given water supply. Thus defic
3 Evaluation

sVatém

A new - o
et WB 2000, Twa ribicrops namely, wheat and gmm and two SURUTET
FNapropamade. () 3n % YW 10 5565 the residusl efteet of the herbicides
BRI X i155) wero v e o o e
PRI el -t of Nanror d&incmingmds(munwmﬁ
. ! !.. . T Y gﬂrﬂct on,
| at wers drastically reduce!

of a new herbicide 'Naprapnmide' in groundnut based cropping
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ROJECT 06 : STUDIES FOR TRADITIO —
ZPHING IRRIGATED SITUATION NAL RABI-SUMMER AnD

v, C. JOSHI, P C. NAUTIYAL)
Sub-Project : Physiological studies on abiotic Stresses

| Root studies
Concrete blocks d{l\:us. ].‘jlir,f‘:wm canstructed to study
ader normal and water-deficit situations at different grow

e cultivars (Girnar 1, TAG 24, JL 24, GG 2 and 106 44} SAHind e oo groweh o
water-deficit situations in pot culture experiment showed higher length, and mm:l:n:d and
and lower volume, In plants experienced water-deficit as compared -h.; the t:nnl-ml;;‘ :";‘;
davs after sowing. Cultvar GG 2 showed higher raot kength and biomass e .'mdﬂ
drought Like situations (Fig 1) " -

vertical and horizontal growth of root

2 Leafl water relations and thermostability

A laboratory method for the measurement of high temperature tolerance in terms of leaf
membrane thermostabilily was standardized. At 54°C, for 1-hour heat treatment, about S09%
injury was recorded. Genotypic difference for high temperature tolerance was wide (45-74%)
at $32°C, and narrowed down (70-80%) at temperatures between 56 and 607C. Thus 54°C seerms
to be the lethal temperature for groundnut, however w trap the genetic potential for high
iemperature tolerance time for the exposure of leaf 1o high emperuture (54°C) needs
standardization. Cultivar ICGS 76 was found to be tolerant to high temperature stress bascd on
studies conducted on leal membrane thermostability. Further, these remits indicated that there
is & need 10 study the relationship between specific Icul area (ST.A) and high tempcrature
inlerance, and genotypic variations may also be exploitcd  enhance genetic resources for
high temperature tolcrance, Six genotypes with a range of SLA {144 10 214 cmg Y studied for
water relations and leal membrane thermostability in two differcnt seasons. In bharif at pod
developmental stagze, low SLA lines maintained higher leaf relative water content (RWC) than
the high SLA lines. ITowever; unlike summer season in kharif no clear-cut picture e'rr!::rged
regarding the relutionship between leal membrane thermostubilicy MEI ELA The ranking ﬂf
genorypes with respect to SLA remained generally unchanged, wrespective of the growth stages
and scasons.

Groundnut cultivars studied for various aspects such as photosynthesis, gmwﬂ.l.Md pr?ﬂf mt:::
tnder irrigated (sununer-groundnut), rain-dependent (kharif-groundnut), -:;n_d__-,.lmul.'lh: de T;hj
conditions both in summer and kharif scasons. Further, experiments Were 10 :-t‘mteil I:b:il 15r::=:11-:::i
Crop canopy architecture and productivity. Two hundred gw;;nnp?nsm Em‘?s m‘unﬁ w.ewm I*mtur:
forcanopy architecturs., temperature, and pod yield. Significant difference in conopy temp

§ ; tys i d
e ; - inia and Spanish cultivars diffcre
dueto variution in the canopy architect was poticed. Vltglm:l indi:xpf;l'ﬂ)- Nicginia culfwirs

with respect 1o the growth, and PN, productivity, and harvest K S :
showed b1 -'='-;!iclivity both in :E::]m of yicld and :ota.l biomass than 'fﬂi 351:;!;: ﬁi
however (1 . duration is more in the Virginia type. Furlhﬁ-h@h‘:l:fﬁginia. und Spanish
Olerant 1o v than the Spanish, Therefore, itis su_gseslﬁd that t st e
Cultivars wiv o HT and WUE (based on SLA), required to be develoy '
Eﬂtﬂl‘-l‘_ti nt agriculture systems in India. : )
wﬂ‘-‘ﬂﬂrr 2007-02
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3 Sereening for salinity tolerance
Eighty cultivars and 40 genuplasm accessions were screencd in trays for the tolerance o
afrer sowing saline water irrigation (4 Ece) was given, in addition to this cultivars .
ngated with normal water regularly, Seedling emergence wus recorded and fing) mﬁ;:"_ﬂm
was calculated 45 d after sowing. Mortality ranged between 40% (in GG 20) ang lm::-rh?
(MH2.ICGS 37, Spanish imp. TG 3, and ALR 1). Forty germplasm accessions Scrf!cne(i 7% in
saline so0il also showed genotypic variation in mortality rate. ] in the

dliniy

™

4 1, Hool growth in the root study blocks
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PROJECT 07: DEVELOPMENT OF SUSTAINABLE PROD
TECHNOLOGIES FOR PROMOTION OF GROUNDNUT cut:nt:g':":g:
INNON-TRADITIONAL AREAS OF EASTERN AND NORTH-EASTERN
INDIA |

A. L. SINGH M.Y. SAMDUR AND K.K.PAL (NRCG) AND K P SINGH. MOL
RAYCHOUDHURY, N.P. SINGH, D.P. PATEL, G.C. MUNDA, GITANJAL! SAHA. ot
DATTA. S. MITRA, (ICAR RES. COMPLEX FOR NEH REGION)) '

| Experimentations in North-East Hill regions

To provide suitable cultivation technology and o popularise groundnut cultivation in North-
Cast Hills, three collaborative experiments were conducted at various ICAR Research camplex
at Barapani {(Meghalaya), Lembucherra {(Trpura), Tmphal (Manipur) and Tura (Meghalaya).

1.1 Evaluation ol recently released varietics for their introduction in NEH region
Ten recently released groundnut varieties were evaluated for their pod yield, tolerance of Al-
and Fe-toxicitics und Ca- and P- deficiencics in acid soils and resistance for early and late leaf
spot diseases and insecls pests at Barapani (Meghalaya), Lembuchesra (Tripurs), Tmphal
(Manipur) and Tura (Meghalayiu). Pod yields of the cultivars ranged from 938- 1838 kg/ha
against 938kg/ha of the check (JL 24) at Barapani in Meghaluya and 522-2087 kg/ha against
671 kg/ha of the check (T1. 24) at Lembucherra in ‘[cipura. The average pod yiclds were 12235
and 1250 kg/ha in Meghalaya and Tripura, respectively. The cultivars K 134 (1838 kg) R 9251
(1630 kg/ha) and TKG 19A (1375 kg/ha) sere high yiclder in Mcghalaya. However, ICGS 76,
and ICGV 86590 and DRG 12, were the high yielders in Tripura during Kharif 2000, The high
yviclding groundnut genotypes weree also tolerant of Al-toxicity, resiseant to ELS, LIS and rust
thseases and hence can be grown in NEH region. .

The field experiments conducted for four consecutive years under rainfed condition have shown
that the average pod yield of receatly relcased groundmt cuttivarts, in NEH region, was more
than 1000 kg/ha (more than the national average). The cultivars 1CG 76, "“'?[IC-GV 8§0590 and
TKG 19A were found to be highest yields and saitable for the NE1l Region.

1.2 Screening and evaluation of germplasm lines Tillg"
The foot hill u]?!nnd of ICAR Res. Complex, Imphal, (Manipur) and Barapani and "Tilla" lands

at Lembucherra (Tripura), respectively, were identified s hot spot for screening for soil acidity

and Al-toxicity.
: o arown in acid soils having pll nearly 5.0,
One hindred lasem lines of groundnut were growi in i Tt 3 )
under fcmliuflﬂ?sgpki;;l“a P + 2500 kgthu lime) ?'"d ","Rfm_hgd --‘“".’“'“'l ]} hmm‘lm‘gﬁ
Perlormance of these genolypes were muﬂ _ﬁ:ll‘ Paddwl o ﬂﬂl s T& and! J WM* the Al-
"“xi‘-?iﬂﬁﬁ. CI.I ﬂﬂd p dﬁﬁﬂiﬂﬂﬂiﬁ'_m_lm I‘hﬂ ﬂlﬂt ﬁ.ﬂ, mw AT mdhmdﬂnlhﬂlhrﬂﬂ
toxicity and acid soils tolerant and sensitive genotypes were calcgorized T |
Years of data those were as [ollows: _ - - —— .
ot 100,813, 1001, 1021, 1048, 1056, 1064, 1355, 3606, 10964,11163.
107, 6727, 6855, 7288, 7600, 7787, 7821, 10580, 11748,

e
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- (rom the catlier experiments were analysed lor Ali P.Ca and Fe _L;:R
The r\im umlnt:'sm erow in acid soils contained extremely hi;h Al-concentration o r;:,:
The groundaut | : low Ca und P content in their tissues, Pregen., f

Lt

ieh F i and
2700 ppm ) ot b gh Fe and Mn conlen .
b “-nn\;n 2.24 ppm) and trace of Co was also u:port#d in groundnut kernel from thege o

Jowever, presence of Cd. conld nat be detected through AAS in any of the samples,

The sroumdnut seed. collected from these experiments, atthese regions showed low Ca cgpper,
wometimes below 300 ppm causing low 511‘::”1“3. and viability. However, the minimum ¢,
comtent in seed, for good germmability andl yigour, 1s reported to be abow;mn ppm. Applicatiz
of lime (24/ha) increased Caand P content of plant and seed and brought down Al Fe and My

SORECTILS. .
1.3 Tntegrated nutrient management in groundnut

The experiments on integrated nuttient munagement were E_'-‘int_lﬂcti_‘;d at Imphal, (Manipur),
Tripuruand Barapani to comparc the effects of inorganic nutrients (P, K, Ca) and biofertilizers
 Bradvrhizobiwn and PSM) and their intcractions in acid soils,

2nd lime at all the three Jocations in NEH Region, However. their effect was only marginal
without P and Ca. The soil amelioration with lime and P increased the productivicy of groundaut
The croundnut crop inoculated with PSM and Bradyrhizobiuwm shawed preen canopy but the
crop withott Bradyririzobium and PSM showed shunied growth with ¢hlorotic lcaves, poor
nodelaion and N and P deficiency symptoms. At Tripura, lime+P+ Bradyrhizobium, and
[imc+P=PSM increased 45 and 31% more nodulation, respectively and 50 and S0% moe
nodale mass, respectively over control at 30 days afler emergence (DAE). However, these
increasss were 18, 22 % and 67%, respectively at 60 DAE, Application of lime + P+ PSM
praduced 1580 keg/ha pod yield as 1050 kg/ha aguimst contral whereas, Lime + PSM o
produced 1280 kg pos/ha. Combined application of lime+Py Bradyrhizobiuny and lime+P+PS M
could incsease 40 and 50 5 pod yield and 11 smd 20 % haulm yicld, respectively. At Barapnt
mivxiomm pod yield (2700 kgihay was obtained by inoculation of NC 92 + NPK (20:60:40
sgainst 1500 kg/ha of the control and 2310 kg/hn with NPK.

— T;'-",’ﬂ" tion of fime @ 2t/ha alone increased the pad yield by 255 over no lime 7
Wm;;g:] :i P and biofertilizers additionally increased the yield. The combined
ORSF Ol hwf;ﬂ]-rﬂrad?ﬁu'znﬁkm +PSM  showed maximum pod vield w‘;pz{, e
ot e Do S0 kb Bradyrhizobium (51%) and (50 kg/hu)+PSM (49%)
' "'5- hese biofer +P5Mﬂlﬂinmﬁgd 429 pod yield over control ¢ ndicating
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adnut varicties in ncid soils of

Perfomance of grov NEH region during Khm@
Toble 1: Fer _

p— yleld 'ha
SN, Varietles pocs le:}
Barapani il
1. Girnar 1 :g )
2. ICGS 11 1835 880
. Eujgw 1058 1804
4_ ...1 =
5. VRIZ 1121
B. DG-52-1 1219 S8
7, R-9251 1630 820
8. TG 26 1153 1642
9. VAl 4 1078 |
10. JL 24 838 671
11.  IcGS44 1163 -
12, TKG19A 1375 -
18, ICGS78 = 2087
14. ICGY 86590 - 1471
15, BAU13 - 522
Mean 1225 . 1250
LSD 0.05 250 371
Table 2. Influcnces of various INM praciices on 2rou 1 i ICGS e
e ‘ P groundnut variety ICGS 76 at Tripur
Symbol Treatmeni Wt g/Plant  Yield (kg/ha) % increa 100 100
Pod Seed Pod Haulm Seover Pods Seed
= e control wt. (g) wt(9)
without B, 10.6 Nt -
. K and biofartizers) 76 1050 4085 - 131 100
Bradyrrhizoblum B ;
T3 PSM ::af g:? :ﬁ 5039 21.4 126 93
TS TaT2 G s 427 4884 359 151 !
T6  T4.T3 03 L 198 4s2@ 419 135 109

oS 1278 s217 214 183 19
s as7 142 105

132 102
140 108
134 101
132 98
136 10!

102
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PROJECT 08: GERMPLASM MANAG
EME _
GROUNDNUT (A.HYPOGAEA L.) AND IT'S wltg :;ucrwu-kgalumﬂ

(K. RAJGOPAL, K. CHANDRAN, S.K. BERA, V. NANDAGOPAL, S. DEBAI)

| Acquisition of germplasm

Three hundred and sixty seven accessions of caltivated accessions
Arachis species were procured from [CRISAT, Fo-ujrtmn mmmw aprmimd o
in the country were received from NBPGR regional stations and 17 released cultivars obiained
from different agricultural Universities, Five advinced breeding lines developed by Plant
breeding section of NRCG and 14 inter-specific derivatives developed by Cytogenetics section
were supplemented to the germplasm collection, Three accessions of wild Arachis species
were also assembled from USDA through NBPGR, |

2 Supply of germplasm
Three thousand five hundred and ninety one sccessions including wild species, promising

accessions and released cultivars were supplied to 35 indenters within the country, This includes
nine hundred accessions to various AICRP (G) centers for screening against ibtlu‘ﬁim
and characterization at multi locations, and to olh:rugnaﬂturalandu'adlﬁmnl Tniversities

3 Characterization of cultivated proundnut germplasm
the working collection were subjected o

The accessions acquired and accessions available in

detailed characlenization during Kharif 2001, A total of 1467 accessions comprising, Virginia
bunch (11YB); 284, Virginia runner {'HYR} 216, Spanish (VUL) : 602 and Valencia (T'ST) :
165 were grown during kharil season in an augmented block design with respective checks at
a spacing of 75 cm between rows and 10 cm between mers.'I‘hsempmmwn in the second
fortnight of June and harvested in Scpmnﬂ:cpmﬁber The colleetion was scored for 19
qualitative and 25 quantitative (eaits ar various crop stages. A brief evaluation report is as

under.

3.1 Qualitative traits
bhoth qualitative and g juanfitative traits. Extrame
o . ihew]urofm&pml

The collection harbored wide variability i
for man nfﬂlcquuluam&lrmtal
Sngc oL chamRTIEE e ohmz:’ The bmfnchmg pattcrn also slwwaﬂ considerable uﬂmm.:
on main stem twme] nd-

pod morphologies, testa col e with
alternate (250 ace.), sequentinl (759 acc), irregu HF flower e
irregular without ﬁ:iknver on main stem (25 lacc). The The distribution ¢ of accessions

qualitative traits has been given in table I. . e
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in groundnut variety [CGS 76, at Barapani dy ﬂ“ﬂ_—:h;;

';h;lc 5 Ameliotation of Al-toxicity

*oaxdN
Yiel ——
Symbol Treatment W;dm mh

1998 1999 ﬂ

kL Control (no fertilizer) 1550 1625 1080
T2 FYM (10 ¥ha} 1983 2126 2182
13 NPK (20:80:40 kgfha) 2022 2150 2123
T4 Lime {2 tha) 2261 2271 1420
15 T2 + T4 {10 tha FYM 4 2 t/ha Lime). 2100 2500 1747
TE T3+ T4 2344 2950 1663
b E4 T24T3+T4 2021 3250 2960
LSD (0.05) 238 225 350

4 VMaintenance and multiplieation of iren-etficient and inefficicnt lines

The nutricat-efficient groundnul genotypes were grown for maintaining the seed stocks of
thass genolypes. Two of the Fe-efficient groundnut genotypes namely FcESG-8 and FeESG-
10-1 were multiplied at Bhubaneswar and [CRISAT for sequiring sufficient seed for testing
them in AICRPUG) system, These two genoty pes entered into the AICRP(G) system out-yickled
E‘I&‘_ checks during two consecutive seasons and hence were promoted [or AVT testing in 7o1¢
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Tonte 1. Frequency distribution of diffe

rent qualitative trails

—~———

» Descriptor states
T Descriptor
— bent1 Decumbent Decumbent Erect T
1 Growth habil ;;';m 2 (149) 3 (1088) (167)
) I'ﬂ = - =
e
e thant Present - - .
3 Peg
pigmentation  (233) (1234) |
4  Flower Orange Dark orange  Garnet Yellow =
colour (1426) (25) (15) 1
5  Leafcolour Yellowish light green Green Dark green -
green (1) (646) (776) (44)
& No.of Singie Multiple Elongated - -
pegs/noda (801) {840) (26)
7 Stem Glabrous Slight Moderate  Profuse Woolly
hainnass (50) (432) (806) (178) (1)
8  Leaflet Almost Slight Mederate - :
haltiness glabrous (957) (200)
(310
8  Leafiet Lanceclate  Oblong _ . .
shape (1193) (274)
10 Leaflet tip Acute Dmm i - [
(1193) (274)
11 Podbe _
. En;;; Shight Moderate  Prominent  Very
Y (23) (32) prominent
1 fod Ab @
constriction 11;}@?lt Sﬁl?m Moderate  Prominent  Very
b (780) (53) prominer!
W A Absen Slight (5)
felcuiation (10 {097y Moderate  Prominent  Very
shape  Roung (48)
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Frequency distribution for testa colour

31%- [01%
_\ -0.1%

1.4% | ( [0.7% i
- 1.4% m2
| o7
010
\ 31.0% i Ui

| CRRIT
11417
m11+2
mi2
mi3
3 13+1
=14
39.6% mi7
m17+11

18.6%

1= White, 2= Off — Tan. 10= Rose, 11= Salmon, 11+1= Salmon with white llecks.
11417~ Salmon ;ﬁiglll;l:ﬂ';ﬁTg:é‘L. 1142= Salmon with off-white flecks, 12= I;u!i"l:ﬂ 13=
Red, 1. . it white flecks, 14= Dark red, 16=Light purple, 17= Purple, 17+11= Furple
with saliy s flacks
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: s
a ariation (o quantitative tra .
Toble 2. Range 977 Min Max  Average s
- - 6.0 9.0 8.0 P
y  Daystogermne 0 25.0 17.0 5
rln 1 4. ] _ n
2 Daystointial flowerrs 0 28.0 20.0 &
Days to 50% Howering 12 ‘ | 0
> tength 42.0 93.0 66.0 83
E i tom - '.]ﬁ 0 41.0 29.4 34
= Leafietlengtivwidth (cm) ; =0 35 s
| eafiet lengthAwidth om) 1.6 : . 2
: 0 137.0 702 16.1
- Height of main axis {cm) 230 L -
5 Number of primary branches 2.3 6.0 5 0.4
1o Number of secondary branches D.IJ 18.0 | 3.7 40
s1  Days to maturity 83.0 12&“ 102.0 1 #.ﬂ
<2  One-seeded pods (%) 0.0 50.0 - 5.0 5.9
13 Two-seeded pods (%) 0.0 wﬂ.ﬁ 75.5 301
<4  Three-seeded pods (%) 0.0 96.0 -.1_3;_18 26.2
15 Fourseeded pods (%) 0.0 94.0 29 o7
16  Fodlength (mm) 15.2 47.2 26.8 4.9
17 Pod width (mm) 7.1 16.0 1.7 1
18 Seedlength (mm) 7.4 18.2 11.9 1.6
18 Seed width (mm) 4.5 104 7.8 DT
20 100 pod mass (g) 26.0 218.0 117.0 337
21 Shalling outturn (%) 318 868.6 724 8.
2z Sound mature kemel (%) 50.0 98 1.0 =0
24 Podyleld (g)fpiant 31 1.2 17.0 st
25  Podyield (gymé 403 9967 138.7 - & L

Owing to favorable weather conditions and well-distributed rainfall, th o WS
: rainfall, the shelling outiv:
bigh for most of the siceession with sn +vrage of 729, 50.as the pereentage of sound V7

hmm?;*}ﬂ'hﬁ promising accessions wdeacified for higher yicld 2 e trais are |
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Tuble 3. Promising NRCG uccessions for yield related trajts.

s

L

Trails Accessions

Pad yield(>250g/m-2) 1886,10249, 10588, 10900, 10912, 10975, 10978,
11603,123186

percent of sound mature seed 12664, 12565, 12818, 12327, 12551, 12648

{>99)

High shelling out-turn (>85%) 6983, 12866, 12278, 12280, 12068, 12616, 12790

Bold seeded Virginia types: NACGs 699, 1898, 6427, BOBS, 8972, 9074, 12211,

(100 seed mass >75Q) 11661, 12312, 12481, 12576, 12951, 12760, 12082,
12883, 12948

Bold seeded Spanish and Valencia 11651, 10561, 10648, 11724, 11508, 12482 (Spanish);

types (100 seed mass>55g) 10824, 10976, 10978, 10982, 12980, 12898 (Valencia)

Early maluring Spanish (83 days} 9801 . |

Early maturing Virginia bunch; 10249,11726, 11710, 11767, 12659, 12708,12717,

{<105 days of maturity) 12321,

4 Developing a core collection from working collection

Two-thousand nine hundred and forty three germplasm accession of cultivated groundnut
representing four habit types viz.. HYB: 464, HYR: 348, VUL:1530 and FST: 601 have been
characterized for 17 qualitative traits and 21 guunlilative traits in three kharif seasons of 1998,
1999 und 2000 arc subjected to anulysis to dm-clap a core collcetion; ﬂmtamsctwu sclected
on the basis of eluster analysis and grouping on quulitative trails and quantitative traits and
based on logical selectian to represent seographical arca, speciul attributes and reaction to
pests and discases.

Five sets of acceksions were drawn as indicaled below:

418SerT

The entice collection was grouped in to two parts; onc consists of ssp. hypogea (HYB and HYR
types) and other ssp, fastigiata (VUL and FST type). Twenty-five wb:::w clusters for o
Mypogaea and 50 clusters for ssp. faugm:n were madc based on gu dm mﬁm
sccordance with their tolal representation in the working collection, and one acces per

eich cluster was drawn. Thus 75 accessions were drawn in this group.

4.2 Set 11 :
'A Hmnd set of accessions was d:mn

wﬁﬂsm. -

II _n, II : 1
Scanned by PDF Scanner
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— e el

T prmm, WEXHN, avers ean -
re :::m for total and core cnllg i:?;d standard deviation (S15) values for 21 quantitative
No. Cuantitative traits Total collection T .

Max  Min Average Sp SN dokesion
— Max  Min Average SO
' Days to germination 5.0 8.0 70 09 50 8o
= Days o initial flowering 120 270 188 27 1 4 0 289 EA N
5 Days to 50% towering 140 300 211 433 15:0 i ;-: 25
4  Days to maturity | 82.0 1300 1063 BB 040 1300 1081 :_J:
5  Leafietlength (cm) 36 87 60 0B 40 87 &1 o9
g Laafiet width {cm) 16 45 26 D4 18 45 26 o4
7 Leafiet length/width 1.4 3.2 23 0.2 14 A2 24 02
3 Podyield (g)/plant 12 446 115 52 13 442 118 &6
3 Podyield (g)/M* 10.0 282.0 10B.0 457 261 2680 1007 450
40 Hundredpod mass (g)  38.0 2741 836 294 447 2741 1044 359
11 % of one-seeded pods 00 980 1689 117 00 Bi7 372 150
12 % of wo-seseded pods 0.0 1000 716 224 0 1000 608 268
13 Lofthree-seededpods 00 1000 110 219 00 1000 182 285
14 % of four-seeded pods 00 638 06 36 00 838 25 87
15 Podlength (mm) 439 835 263 &1 139 '35 2886 75
16 Pod width (mm) g8 190 116 12 90 190 121 18
17 Seed length {mm) g5 210 124 18 980 200 130 22
18 Seed width (mrm) s0 99 77 08 €0 03 78 06
19 Shelling outturn (%) 74 016 €64 80 400 B80S 536 &7
% Soundmature seed (%) 500 1000 873 79 500 978 EA3 ﬂr
2 Hundred seed mass (g) 180 880 375 @1 200 €80 372 10

3 Eval cessions
sation of large seeded ac evaluation trial were further

Fifty-four targe seeded accessions identified in the preliminary

tested in mnlfzmd wial along with M 13, BAU 13 and TKG 19-A as uher;k: The mﬂ“‘“

showed significunt differences for the yicld and yield related traits (table 1 Ihh l E"’f sh ,u_'ll. "ﬁ |
accessions NRCGs 11946, 11949, 12074,2063 Shwdi!b glﬂmaﬂﬁ imtior shelling.

Petcent than check ov., uﬁzomdmvmnhmmww 121 showed g0l

-S_“ﬂ?ﬂwudsl niﬁmﬂyhjgherhmuhﬂ sced

Msmmmam o  alsor

"4' Te 9314} 0y y
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4.3Sc 1l vered representation from 47 countries gy of 1

- : steps ¢oO
The samples selected in previous two steps sample were drawn from rest of the COURtriyy

. i ; mtnlive
ot in total collcetion. One Topres ctops thus  total of 30 accessions have beep addeq

which are not represented in the pre
e this group.

448 IV ' ‘
i i few » have heen identified y;

lier evaluation programme carricd oat, & fe.w‘ ACCessions | ' with

mj ;;;n—uconnmic rraits. Preference has been given Lo cover these accessions in g,

srevious steps. However, 27 such accessions which have werc omitted in the previous sieps i
also included.

435StV

This set covered 25 acecssions 1o represent resistant/lolerant lines to various biotic and abiotic
<tress factors. As in ahove set, these accessions were identificd by screening by multi-disciphinary
rescarch programene at the Centre.

The core group of 41 Virginia bunch, 18 Yirginia runner, 85 Spanish and 69 Valencia habit
types thus selected showed entire spectrum of variability for both qualitative and quantilative
traits {table 4) and had representation of all countries. The mean values of various guantitative
srzits of total population and the core collection were subjected to paired “t" test showed oo
significant differences indicating the true representation in the core group.

Tablc 4. The minimum, maximum values for qualitative traits and percentage availabilily in
core collection '

No, Qualitative traits Total Core S
Max Min max o availbility
i Growth habit 4 : '
2 Branching patiern 4 ;: : } gg::"t
3 Stem pigmentation 1 0 : 100%
4 Swemhairiness o | 4 &
G Typa of inflorasoence 2 ? 9 133%
& Flower colour 3 ; 2 10! %
7 Pegpigmentation ] 0 3 1%
Leaflet colour 0 1 1
§  Leafiet sh 4 1 4 100%
10 Leaflet halriness 2 1 2 100%
11 Leaist ip IS 0 7 100%
4 beak & 1 2 1m
gt o 9 100%
. : \\ 9 fﬂﬂ%
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'[_‘.::;’lt & ANOVA for Yield elated (raits among
Minimum Maximuim Average Mss
"‘mm yplant . a ,z. - 205 13.9 240"
ol yield'm* v 778 200.9 139.9 2831.8"
mﬁ'poﬂ(i@* (9) 126.3 240.7 169.5 1530.6%
wundred seed weight {a) 44.0 an.7 Eﬂ-ﬂ 193.5%
Shetiing cutturm (%) 653 81.0 72.0 33_?..
Sound mature seed % Bal 96.5 -QQL'? 18.7
Pod length (mm) 246 44.5 3-‘#3 50.7"*
Pod width (mm) 124 17.1 14.4 3.0%
Seed length (Mm) 127 18.1 1'E_.ﬁ 56"
Seed width (mm) 8.1 29 92 0.5
= Significant at 5% level
& Preliminary screening against foliar diseases .
ICRISAT

Three hundred and sixty seven accessions of :bﬂﬁﬁﬁfﬁd";wm-*lsmﬁlnﬂ from

were scored for Tust under epiphytotic conditions. The disease intensity ranged from 2 (0 7ia

e coflection. Twenty-Tour accessions have been identified as promising showing low infection

rate of less than 3.1 ) '

(3ne thousand four hundred accessions scored for Late 1eat Spot under epiphytotic conditions.

The discase micnsity ranged between 1.2 10 %.6in 1-9 scale, Eleven accessions NRCG's 12819,

12311, 12312, 12319, 12354, 12399, 12413, 12421, 12492, 12504 and 12569 have been ident

= Multilocation evaluation of groundnut germ pl&sm

Nine hundred groundnul germplasm accessions were supplicd to nine ATCRP Cearss

rorphological charactcrization in 5 lead Centres and for scroening against major pests 3

s i fou cter ot T colletion was scoed or ELS, LLS, Runt, PENEL P
rot, S.ditura, alicthes. Promisine atceriGHEFOT TollAT] e Teaii P fied

SR TR PR TR Wmﬂ& sions for foliar diseases have been ident

Pepts il Easis pstian soreencd in collaboration Wit
e e of 50 Knok neaiodes At e o i 4558557

GAU,
faynd

g e S
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ative (aits
sQun HPM__OSP _ Tsp g

Tuble

Cutivars omm Py SHP MK HSM —P
_..——--"-'._-_._--_ .

virginia bunch o5 1350 77.2 g8.0 388 928 a9

BAUYS 82.9
o8 28529 704

L S ) . ga8 480 1082

2978 70.8 g

2

gon 161.0 4 og
' 0
- o soo 919 380 4

83

HNG 10 105 249.9

o8 1767 713 21.0 428 940 2 98 "
o ;59 gg 1083 716 831 280 824 6 a4 g
geﬁ 5 g7 2011 820 g3.9 4?.p 100.0 4 95 0
GG &6 o5 1215 814 94,2 350 1056 4 ge 0
GG7 o 2017 783 %08 510 124 10 9% o
JL 220 g6 1799 743 90.3 59.4 ‘I_E4.D 0 94 &
VG 8521 a8 o015 740 820 28.4 67.6 4 06 4]

OThe=Days to maturity; PYP=Pod yield/m2 (g); 8HE=Shelling outturn (%); SMK=Sound maturs
ezad (5} HSM=Hundred seed mass{g}i ]-PM::I-imu:Ired. pod mass(g): OSP=1-seeded pods
(a2): TSP=2-seeded pods (%), HP=3-seaded pods (%)

9 Multiplication of germplasm
Two hundred germplasm accessions were multiplied to enhance
in buse collection

10 Conservation of germplasm
4 fizld pene bark for wild specics of Arachis has been maintained. 80 accessions of 26 specics
belungs to 5 section (Arachis, Procumbenies, Erectoides, Heteranthae and Rhizaunﬁlﬂmjl e
being maintained. Seeds/pods of 3892 woirking collection have heen conserved in mediu®
term storage of the Centre (Table 5).

Ahout T00g sceds of 725 accessions of cullivated - servation in b2
eolleet st NBPGR, New Dethi. . groundnut were sent forcon

the sced quantity for depositiog

Feble 5 Status of Germplasm holding as on March 2002
Place of storage status jon
e No. of access’t -
o Working collection 3892
) Field gene bank fo wild Arachis species 0
NBFGE, Base collection 5458
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segregation of chromosomes in this particular cross-ind; - T —
inversion heterozygosity in the hybrid by showing the I:I!rn::;:: Ot?’égmbm involvement of

4 Intra varictal crosses

The F2 progenies of five fiiffercnt CIOSSes were raised separute "
mmhﬂ[ﬂgical characters in F1's, The seeds were harvestfd cru::w‘%mn:::f;ﬂa?him
of the crosses are as follows: -

puckered leaf X black seed coat

Puckered leaf X corduroy leal

Golden yellow leaf X black seed coart

TMV NLM X black seed coat

Puckercd leaf X Jamun sced coat

The number of plants obtained in each cross was below S0,

5 DNA fingerprinting of the released varieties and enhanced germplasm of
groundnut

In order to wlentily suitable primer combinations which can detect the polymorphism, three
cultivars each belonging to the four habit groups were selecied und tested for the pol ymorphism
using the 64 primer combinations given carlier: The cultivars used are listed in Table 1. The
cultivars Chandra, RS1, TMV7, UF70-103 were again used for confirmation of the results.
Four cultivars viz. ICGSI1, 1CGS11, ICGS 44 and Kadiri 3 {all selections from Robut 33-1)
were used 1o validate the primers for their capability to asscss the polymorphism in the related
cultivars,

Toble 1 List of cultivars used for screening primers for DNA polymorphism.

Cultivar Habit type Pedigree -
MH 2 Valencia Selection from Gujarat dwart mutant
MH4 Valencia Not krown
Gangapuri Valencia Notknown ;

TV 10 Virginia bunch Natural s o Agemis
Kagiri 3 Virginia bunch Selection from Robu! g‘:"

Kadiri 2 Virginia bunch Nigerean ':"'“"ir I:,i |

Chandra Virginia runner Selection frur':“n USA

UF 70-103 Virginia runner IM:H:}LIHW collection

RS 1 Virginia runner - : m“mfmwahgmm
it = 5 lection from Spanisn 18

™V 7 :

Spanish

Jhag

nn PDF nner
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ROJEC T AL APPROACHES TO T
59. BIOTECHNOLOGIC ~
Zuaaag'renlsmwn AND GENETIC ENHANCEMENT g

GROUNDNUT |
{HAUHAKR!SHNAN T, P. PARIA, _NRND#GOFAL,- S, DESAI, K. CHANDRAy
CHUNILAL, LUKE RATHNAKUMAR) | |

1 Morphological chlraﬂel'iuﬁon_ul' mﬂmh!s species
Fifty throe acoessions of wild Arachis specics were e

OF the 29 sccessions the bundred seed weight ranged [rom 4.9 gm (A pusiila) to 21.9 gm
. had a range from 53 (A. apressipila) 10 86% (A. duranznst
kerncl from 62 (A, apressipila) 10 99 8% (A. duranensts)

Twenty-eight accessions of 13 pud bearing willd Arachis species were characterized for pod
traits viz., pod heak, pod ceticulation pod length, pod width, sced length and seed width. The
pod beak on apical scgment ranged from shight o promineat and pod reticulation form smooth
(A pusiila) o prominent (A villosa). The pod length varied from 8.7mm (A cardenasii) to 14 §mm
(A puraguariensiy). Pod widih had range from 4.6 (A.cardenasiiy to B.lmm (A.manticola),
Sced length and secd width was also lowest in A.cardenasi. A. stenophyifa had the longest sccd

(112 mm) among the wild species studied.

2 Interspecific hybridizations

Two interspecilic hybrids, namely ) 11 X Avachis cardenasii (12046 pollinations) and Arachis
durcnensis (11802 pollinations) and two intra scetional hybrids namely J 11 X Arachi
Yrerschmeri (12029 pollinations) of the section Procumbens and 1 11X Arachis oteri (1 179
pollinations) of the section &mﬂ:mmm : )

Altogether 61 hybrid plants in all the three crosses were identified morphologically and isolatéd
fur further churcterization and chromosomal analysis. The sclfed seeds -pf;m collected from
five plants of the crass 1 11 X Arachis kretscimers and two plants fromJ 11 X A rachis duranensis
:I:mm:t;?;m from J' 11 X Arachis cardenasii. 'The mamber of seeds in these Crosscs vatied

;{: nfdmul e
ost of the plants in the aboy " . . ity
(scto carmine) oftho e vo thece interspecific oesey _f_:g-.._sq__:r_'hq__?onen gpina&m

n Biw
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1y - _—Hﬁ
. o showed different banding patterns which rangeqd g,
The sixty-four primer pﬂiﬂT';:';: mer pairs Showing more than 109% of polymorphism, ryr
o T B 0 o e o et L AMC e
in the ﬂfﬂl‘*‘““}%ﬂ*_ “ﬂ LCAC (PSO). Eco RI-AGC+Mse 1-CAG (P51), Eco RI'AGC"I'MH'I
- L] . (P63)‘ o

o REEA
g::[- gg}?lﬂnﬂ fco RI-AGGHMse 1-C1TG | _
: o on the cultivars TMV 7, Chandra, RS 1 and UF 70-103. P3 shoy,
Of the five Privmers i ) between TMV 7 and UF 70-103 (Fig 1). The minimum similapy
i similarity (G26%)BEAWEEE a0 02) with P5O. The overall pol i
was observed betweefl TMV 7 and Chmm A =S his : Ymorphism
was between 123 and 15:4%.The primcs-wise polymorpiusm estimated ranged fro,
13,1 to 77.3% (Table 2)- |
Table 2. AFLP polymorphisa ia the four groundnut cultivars
variety primer-wise polymorphism (%)
P3 P50 P51 P52 P63
Chandra 81.5 773 200 67.7 30.4
RS 48.1 233 333 21.2 42.9
T™MV7 121 36.4 32.0 72.0 50.0
UF 70-103 a4.8 50.0 40.0 46.4 il
Mean 39.1 46.7 338 51.8 41.1

primer pair P52 showed maximum mean polymorphism across the four cultivars, However,
the dilfercaces belween primer pairs in polymorphism was nol sipaificant (P=0.386). The
et primes pains could detect an overall polymorphism of 10.5 to 14% in the cultivars, ICG3
ICGS11,ICGS 44and Kadin 3'ﬂaﬁ-ﬂhédms-rtbinaﬂbm33-]i.-. The primer-wise polymorphisn
bad a range from 24.5 (v 65.5%. The difference in polymorphism between primets ¥eH
significant (P=0.005). The maxitmum nusmber of bands was resolved belween 329 and 61 6P
(Fig 2). For primer pairs.in the decteasing oder of polymorphism was P65=P3>P525P50>PS!
L’Eal:fe 3}.':.['he similarity between the caltivars was 458 ta 74.5% and. - higher than that v
lumrm; ,,fth;mﬁ:;:;i:; i“m;‘?’," for the primer pair P3. The higher similarity and
being selections from a mﬁﬁrﬁnﬂm; culfivars indicates the near relatedness of the culte

Table 3, AFLP polymorphism in the four selections frot Robut 33-1
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/"r:-m tion of a sampling method for DNA finger printin
L

'“ﬂﬂﬂ
SINEE ad bulked samples (2, 5 and 10 plants) of the cultivar Kadiri 3

1 ﬁﬁﬂduﬂfﬂ g the already identified 5 primers viz. Eco RILAAC+M; e

Aﬁi@g I—CAC {PjO), Feo RI-AGC+Mse I-CAG {P.‘S l},

Wwas ested with
-CAG (P3), Eco RL

: Eco RI-AGC+Mye [.CA
ACGH L AGG+Mse 1-CTG (P63). Analysis of the AFLP patterns revealed vw: m

and £ in samples from single plants, and bulked sample from 10 i

fagerprints in groundnut.

<2 RAPD of Girnar 1 Mutants

L -~ DNA from the 20 mutants of the cultivar Gimar 1 was extracted, purified and estimated,
RAPD of the DNA was done wi!;h_ sixty random primers (decamers obtained for OPERON).
idally the standard PCR conditions were followed and no amplifications were observed.
Considering the various aspects like primer annealing temperature etc. different PCR cycles
were done and it was confirmed that the PCR technique is not capable of detecting the
polymorphism m the mutants.

Since the mutants could not be characterised using RAPD, the AFLP analysis was done using
the § primers identified by us caclier for fingerprinting purpose (The experiment was done
pnce and has to be repeated for confirmation). The analysis of the AFLP gels using the software
GelComparll was done to workout the similarities between the genotypes. The similaricy
matrices of the genolypes are shown in Figs 3, 4, 5 and 6.

In the comparison P51 showed lcast similarity between the mutants studied (11.1 - 43.1) and
the remaining primer pairs showed similarities ranging from 22 to 70% ‘(P{iﬂ had 27.9-704
4 P3 2253 - 7.8 and P52 28.8-67.9). M7 and M 13 showed close similarity across the
primers pairs.

53 DNA typing of the interspecific hybrids and their parents by M‘_’LP sl
Thl{ Genomic DNA from the following interspecific hybtids and their gﬂmﬂ;n';"ﬂfﬂ 1solat
purified and estimated for quality and quantity by the spectrophotometric te< que.

MXA. kretschmeri, 5 plants

WIXA cardenasii 29 plants
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cultures have survived l.hehsclc:;.:ﬂon with hmr\
br from earlicr cgndm in 165 shoots and t ?1 lhm:d_m s ﬂ"”mﬁl?
rooted. Rooting w.l?:i;ld planting). The leafl c!tsll:st- :;m e :;‘i_ﬂned m%‘%
hardening lﬁt’;’;w an of GUS (Fig 7). Sixty two percent of e
' fort =
~ollected and assayed {

Plamy
ﬁ‘ﬂﬂd at least thrice.

: lasm materials - _
1 Iso enzyme ana;:giSE‘:g:;g::;n Pl':.cmxidnsc were studied in the wild Arach;
6. - * dp A
The is0 CRZYINCS

" JM
'« A caradenasit, A. kretschmeri (?ll'res:st.gn!; to Rust WLLS.M,-:
M“}w‘qmchisdumnmm. 'LL.S) and their Fls. No variations in 150enNzyme

11 (susceptible 1o Rust and
discermble.

lation Distance: . < undnut, an :
ke oo e For e prokeionprogrammes i o Gangupur e
lbnﬁmdncmd with two varicties nan‘ml}’;lH N__G ]:: m(v;rfg'ﬂ ikl 168t The dorins a
w : 1es using a domina _ » 3 > ; b
belonging to the two ::-rm?m:?'i both HNG 10 and Gangapuri. ‘I‘hc sceds ::gm,.;
WP mm:cg:i-dismm:ﬂfﬁ cm the case of HNG .10. am:l 30cmincase Gengapsi
m {m spacing was maintained at 10 cm uniformly in both the cases,

The plants weee harvested and bulked from the 8 directions each disl'ar!ces from thcgm
pei-l:l; source separately. Presence of hybrids in these bulk samples will be determi

o
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Fig 7. An AFLP Gel showing polymorphisim
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mlicalion, Generation advancement ang selection in «
7 eperations ) ; - egregating
§E0 advanced breeding lines were multiplied in kharif 2001. OF these, 34 1

¥ - INCs weare

if:l};; o for quality attributes (Table 4). Another 12 culiyres received from BARC
| were alyo

itiptied:
CTOSSES attempted for seed size, 16 were advanced from E2 .
crosses attempted for bold seed type were advanced to Fg‘;:':l :! F3 gencration.
hold seed was advanced from F3 to F4 generation, n. One cross for

m.gfatisetactiuns made for bold seed trait, 10 crosses and 27 selections were advanced to £6

Eﬂl?ﬂ"j.on-

fen bold-seeded lines were evaluated in 5 row plots of 5 mlength in RBD with three replicati
Juriog Lharif 2001 along wilh four checks BAU 13, GG 20, Somunath and B %MP“:BF;?;}:
»4005, 24041, and 28014 were found to be the promising ones. Some attributes of the fines

are given in table 5.

Sub-project 3: Genetic engineering for enhancement of guality

£or sitempting male gametophyte mediated transformation of groundnut, preliminary
experiments were conducted to develap protocols for transformation of groundnut pollen grams.
About 30% transformation of pollen grains could be achicved m the preliminary cxperiments.
Anthers were removed from the flowers plucked early in the morning and forced to burst open
and spread pollen grains on a petri dish precoated with agar medium and overlaid with a filter
papct. Macrocarriers coated with gus gene were bombarded on the pollen grains through a
1100 psi rupture disc with the help of gene gun. Histochemical test of pollen grains confirmed

sxpression of gus gene in about 30% pollen grains (fig 1).
Sub-project 4: Biotransformation of groundnut shell into vseflul products

1 Analysi imate composition of undnut sheil
The shcﬁs;:n?glgsrg? the cl:ltivﬁrs AL;{I? :nd J§95 (VB), GAUG 10 and GAUG I'3 (VR), GG
2 and JL 24 (Spanish), Gangapuri and MH 2 (Valencia) representing four habit groups
graundnut were analyzed for their proximate composition. O an average basis, the groundziut
shell contained 0,004% ether cxtrict, 7.0% moisturs, 2.52% total and 0.958 % reducing SUEZ.

6.18% crude protein and 4.8% ash (Table 6). The ether extract rﬂngt:d from {]'.Fﬂl tor El.f.']ltiz
and was highest in Virginia runner varietics while the Spanish varieties haid the highest El;ﬂ‘ib}
content. The variety B 95, a Virginia bunch type, had the highest total sugas m‘?m di win
hile the Spunish varietics showed the highest reducing sugars. The higheat o the
“ontent was found in the Virginia runner varicties. The h content was

\ maximnLn as
. -
"ginta bunch varieties

2 Utilization |
of amendment in gro
e nal wag m:dhﬂ&n;f r.l‘ulnvn:r GG 2 in kharif-01 to evaluate mfml::‘s condugted in split
ﬁPl'“ 4 organic amendment of soil in groundmut crop- The !:IP*_""_‘:’;
W:inplm design with two main treatments for the time of applicét
| 2" and at the time of sowing), there were four P 71
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T AND ENHANCEMENT OF QUAL Ty,
SSESSME £ ADDED PRODUCTS |

2002, AND CHUNI LAL; W.E.F.16-03.54

__FIOJECT 10: A
ZROUNDNUT AND ITS VALU

1.8 MISRA, P MANIVEL (UPTO 15-03

‘ in germplasm collection, breeding
: 10 Assessment of quality
R and produce of other experiments

1 Relationship between oil and protein contents of groundnut genotypes:

Fromthe of Kkarif-2000, kernel samples of 84 genotypes (3rep :
for p:?:ﬂl.l:ln fmﬁ:ﬂnt by Earcldnhl method, The pwrsm-ca.nlcnt was in the range of 171
”:Gﬁfi- (Table 1). The oil content of these samples was ll'l_ttlt n_mge_of 41.6 aqnd 33.4%
;néhh- significant myerse celationship (r = -0.37**%) was observed between oil and pro

contents of gonotypes.

3 Further testing of performance of improved model of arachilipometer:
The performance of the improved modcl of arachilipometer was tested o lbe“?d sample
S4 genotypes. The oil content of these samples (as determined by the conventional Sox
method) was in the range of 41.6-53.4% with a value of 47.5% for mean. When the oil can
of these ssmples was determined by arachilipometcr, the corresponding values of were 4
<3 4% and 46.6%, respectively, The samples showing the minimum oil contents were ident
For both the methods. The value of cocfficient of correlation wus guite high (0.92; significa
1% level). It was thus demonstrated (hat for groundnut seeds, the improved model
srachilipometer has all the potential of providing a simple, economical and rapid «/tems
for Soxhlet method.

3 Service to other seclions

A 1ozl of 1010 samples emunating from various field trials conducted at NRCC and &
where were analyzed for their oil content and 84 samples for their stability index (¢ /L il
The ranges of values obrained are shown in tables 2 and 3, respectively.

Sub-project 2: Genetics and breeding for confectionery and HPS groun: ut
I Hybridization programme

:'::guh:l;g: ;;if?ﬂlwﬂﬂ. HNG(HFS}E‘,M Kadiri 3, a5 high-oil parcats, and TMV = nd .
2001 1 “ou parent, fresh crosses in stx cross combinations were attempted dus (2 A5
HHGﬁ?pﬂsle} I{'a}? g-:;rattuulcs of oil content (4 crosses- HNG(HPS)2 x TMV 2 MV2
2; Kadiri 3 x TKG 19A, TKG 19A x Kadiri ' e ade f

i iri 3). Another 2 crosses werc

studymg inheritance of bold-see T : _ 3
manticGly was vsed s :.lll:tiliir::{:_iﬁ':;il“-u. FES 11039 was used os hﬁlﬂfmﬂd"l’am“’- while

A tmemiticoia x PBY 110539, A

- Pent The crosses were PBS 11039 x A. moni! 0
Wl ol 252 probable hybrid pods were hatvested.
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————— —-—-.___-‘
e for level of inoculation (uninag
m). The results

) Are presente i

s [0and 18 Uhin) andd two sub-sub trentmernt

sppliod ¢ \hell decomposing organis

and inoculated with Racillux- 8
cables 7, Sand ©

2 1 Effect of time of ap
The plant romass (45 days n

pliﬂtlnn .
ftoe sowing), pod and haulm yields, HKM and shelling ougys,

were significantly higher in the plots where the shell was applied at the time of sowing thes

; od 30 days in advance of sowing. In addition, there was alsg
where the shell was applied I}I dry muss and nitrogen cpntentnfkeme!-mdﬁow,:

improvement in nodule number, c n
W wm and soil. The differences, however, were marginal. There was no significay
iftorence in the two treatinents on the phospRORS content of plant but there was a significay

low=ring in plant nitrogen content.
2.2 Fifect of dose of shell |
The highest pod yield (1576 kgfha) was nbmined with the dose of | H} uh_a, which was
socompanicd by the highest haulm yield, plant biomass, riodule number and dry weight, and
plant phosphorus content. The next highest pod yield (1545 kg/ha) was obtained with the dose
of § t/ha, which was accompanicd by the next lowest haulm yield. In the control plots witheut
the application of shells. the pod (1365 kgﬁﬂ)_nmihnulmﬁﬁﬁ& plant biomass, HKM, shelling
out turn, podule number and dry weight were the lowest. .
2.3 EfTect of inoculation
The cHect of inoculation of shell with Bacidius sp. was not significant N MOSL parameters
crudicd There was, however, a significant improvement in haulm yield, nodule dry weight and
plant nitrogen content,
Thus application of groundnut shell brought sbout significant improvement in both growth und
}‘Iﬂ]d attributes of gmuadnn! crop W]']:Bﬂgppﬁgd at the rate of S to 10 t’hﬂ-
3 Utilisation of shell as a substrate for production of industrially useful organi
acids and ¢nzyvmes:
:’;’:ﬁ;‘;‘;"d ‘“ ::ﬂﬂdt?lf scalc in a 10L fermenter for converting shell carbohydraies
by employing S mﬁ .maﬂ' Is. Preliminary experiments were successful in obtaining 3-““!“"
Aspergillies miger, Elas yees cerevisiae while citric acid could be produced by employihé
A ger. Isolation of the fermentation products from the broth s in progress-
ttempts were also made to | — . = _
Phanevochaste Lyt i e onALete SHbE Sramii shell ws #7 wate ¢
been isolated. Studies are also und producing fungus. The ccllulase so producs!
underway 10 optimize the production.
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m Some attributes of advanced bold-seeded breeding lines ——
Broeding F ke ha) NSRS o chici) Shelling  100-seed
line B95 GG20 Somnath BAU13 ©ullum(%) mass (g)
—

PBS 20025 4321 20 15 &0 20 —

@S 24041 4081 12 a8 40 29 72 -
ogSoB014 3947 10 6 26 20 ks :g
Table 6. Proximate composition of groundnut shell

Habit group Ethere  Moisture Total Reducin Cru

and cultivar xtract(%) (%) sugars (%) sugars ﬁE} pw::%) ?:;
virginia bunch

ALR 1 0.006 6.3 0.575 - 0479 413 6.04
595 0.003 6.8 4,270 0.901 8.88 6.18
Virginia runner

GAUG 10 0.012 75 2.085 0.735 8.19 3.98
GAUG 13 0.003 7.9 2.205 0.732 7.66 3.10
Spanish

GG 2 0.005 8.0 2.682 1.212 5.13 7.54

JL 24 0.003 ¥ ) 2.868 1.285 7.28 3.90
Valencia

Gangapuri 0.001 6.6 3.052 1.185 6.63 220
MH 2 0.001 6.3 2224 1.124 4.50 546
y_aan 0,004 7.0 2.520 0,958 £.18 4.80

Table 7. Effcet of soil amendment with groundnut shell on the growth and yield of groundnul
cv. GG 2 (Kharif 2001)

ne of application, dose yield Plant blomass (45 days HKM Shellingout
r— Kgha Kgha {o/p) (@) (%)
A Time of application | -
i?u?? ﬁﬂ“rf sowing 1356 2705 : igﬁ gg.gg ﬁ?ﬁ
e of sowi 4 :
Bo €.05) i 1?;2 2?105 0.25 1.16 0.948
g P | 1563 6933
1305 2582 12.06 ; g
. 545 2799 12.92 366e 7 a7
5 : 13.41 9796 71
| 12.85 gg10  71.08
049 037 0877
: 36.91 70.50
B ok
‘NS : NS NS
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Table 2: Oil content and range aof values for the camples received from various trials
Soxhlet method Arachilipometer

Section ,
Number Range(%) mMean(%) Number Range{%) ““"(%}
i ; |l 653 413548 478
enotic resources 27 (ws) 41 2.52.0 47,_3 _
g B (rv) 454536 489 114 453-525 489
Plart breeding Row trial z 44.3-53.3
Spanish trialVirginia trial ] 46.3-51,5
Physiclogy 53 42.8-505
GAU 33 42.5-49.5

ws = wild species; v = released vanety
Tahle 3¢ Stability Index of groundnut kernel samples reccived from various trials:

Section No. Range
Agrariomy {organic farming) 24 B5=0T
GRS (released varieties) 8 1.22-4.63
GRS (wild spp.) - 27 0.81 -2.33
Physiciogy (seed colour) 25 1.1-49

Table 4: Oil content of some advance bold seeded breeding lines:

SN. Identity name Ol % SN. Identity name 0il %
1 PBS 11087 51.7 22 PBS 30084 50.2
2 PBS 12160 48.0 23 PBS 30104 50.7
a Pﬁ 14013 485 24 PBS 30110 47.8
4  PBS 14026 488 25 30182 7.5
s Posisoms 485 % pesa0ias 453
8  PBS 18019 487 27 PBS 30147 ~ 50.7
7 PBS 18035 47.8 28 PBS 30156 523
8  PBS 18046 48.7 29 PBS 30158 52.5
9  PBS 18063 48.7 30 PBS 30159 50.2
10 PBS18064 49.7 31 GG2*NRCG 2746A 490

I 11 PBS 21048 52.2 32 GIRNAR 49.?
12 PBS22039 49.7 33 aG2 453
13 PBS 30016 49.8 34 JL 24 468
;g PBS 30031 £1.0 35 KADIRI 3 45.7
1 -? ICGS 44 487
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EXTERNALLY FUNDED PROJECTS
SYNTHESIS OF GLM PHEROMONE LURES

(DR. V. NANDAGOPAL)
SOURCE OF FUNDING : AP CESS FUND
1 Synthesis and studies on GILM pheromone lures

1.1 Behavioral studies | | ‘
With individual pheromone COmMpONCnis, blend and lures were used to confirm species Specificiy

using Elcctroantennograph (EAG) & Wind tunnel equipment. To understand the behayigry
aspect of the GLM against the pheromone components, the antennae (Fig-2),

1.1.1 Using Electro Antenna Gram (EAG)

The antenna of the one day old males maintained in the laboratory was cut using a micr.
scixsor and fitted into the holder of the EAG with the help of a special gel which has begn
connected to the EAG main equipment. The different components of the sex pheromone were
smeared in a concemration of 1 p g/l ulon a filter paper, and inserted in to EAG end. 0
activation of the EAG, sterile airflows carrying the sex pheromone compound, which in tum
camies the pheromone on to the antenna. On the receipt of the pheromone the antenna respondsd
in terms of p volt (Table 1).

Table 1. The EAG response of male antennae to the component of pheromone

S. No. Compound EAG in mV
1. Synthatic lure 1.834
2. Z. isomer (Z7-decenyl acetate) 2.478
3. E. isomer (E7-decenyl acetate) 0.884
4. Hexane 0.387

GLM males :.Epwed[hgood EAG response 1o sex pheromone lure as well as to the individual
components. since the response to Z-isomer was the highest in the experiments significant
behavioral activity could be expected in the wind tunnel If::ass:ly also. -

Daose response activity: EAG res _ - : . :
_ B ponses of GLM males against different concentrations of
synthetic lures (NRI sample) and the individual c-ompoumz:;rnmsi zed at TICT were recorded
in arder to establish the suitable doses for monitoring GLM in the wind tunnel and in the ficd
irials. The different doses were always obtained from 1% solutions prepared in N- hexane-

1.1.2 Wind tunnel bioassay

Itis a large structune having a transpa fitted
_ B transparent PVC cylinder, one side ith a filter and another
fﬂdc with a suction mator having a switch which can be 'djmwm mytﬁ: speed with whi
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mr males moved towards the g ——
u""dfdmi:wm of % distance were noted. ouree of the Pheromeane and Ihe diges
¥
¥ 4] hioassay experiments were conduc

jor. = ted a - L
_ d‘f:h and with the individual pheromone meimntﬁifl‘m Mmales using the synthetic fures

. : (Z-7 § |

vidual components were rmpregnated in rubber ge n:& E;? Decenyl acetates) The
res, scoring system and the wind tunnel used for the experimenty. . EAPerimental
P reslts of the experiment is summarized in the Tuble 2 15 were described earker,

Table 2. Response of male (o pheromone in the wind tunnel

—und Septa No. of insects Distance traveled in the tunnei
(e (100%) (50%)  NO AcTIVITY
2.7 Rubber septa 7 2(full of activity) 2 3
Plastic vial 5 1 3 2
£7 Rubber septa 7 - - -
~ Piastic vial 9 4 1 4
Bend Plastic vial 5 2 1 2

50%= SCORE 2; 100%= SCORE 3 & 4; Insects exhibiling score 2, 2 & 4 behaviour always
showed score 1 behaviour |.@., taking Night upwind.

1.2 GLM activity studies

In addition to the behavioral bioassays activity paticrns of GEM were also recorded with the
help of Microwave Radar Actometer. The activity pattern of inscets provide informution about
the most activity periods such as calling and mating, which would be subsequently used for the
proper pheromone extraction and utilization. The activily charts for the male GLM was recorded
by monitoring insects for 24 hrs in the actometers 1 & Munder 12:12 day: It‘tghl cuaditmm:. The
®sults indicated that the male GLM showed activity mostly during the nighttime. The actual
kclivity started after 2 hrs of the onset of the scotophase. However, m_”?““?”?;ﬂ%m
recorded only from the midnight i.e., from 2400 to 0330 hrs, This activity In -

“ould represent the period of most receplivily.
L3 Field trial using pheromone

studics.
components synthesized by IICT and blends were taken for field efficacy

The regylq indi . ot @) 7- 1
Pped oths he o festation by
t(ri 108 mﬁﬁg\!‘;‘; Il’h!‘:l'ﬁghm among all .:::p_mpbuﬂnltbﬂugh the initial infes
2 :M larvae was below 2%. Even the precursor 7-Decenyl-
" Males/day/trap (Table 3).

9.ene-acetate (3mg/ vials) attracted
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rsor tried in the field

Table 3. The sex pheromone pree
S . No. Compound Treatment Loading T'm_"";--
pped

dayfirap

o1 7-Decyn-9-eng-acetate Pheromona precursor 3amg o8

02 (Z)7-Decenyl acetate (Iy  Pheromong component 3 mg 10.8

03 (E)7-Decenyl acetate () Pheramone component amg 12

04 (E17-Decenyl acetate (1) Pharomone Blend of Il & 11l 3mg 14

+ (Z17-Decenyl acetate (I} in 2:1.4 ratio

o5 7-Deceny-9-ene acetate,  Pheromone Blend in 10:2:1.4
E7-Deceny| acetate (I) &  ratio 3ama 9.4
Z7-Decenyl acetate (1)

1.4 IEvaluation of the Lraps

Traps were fabncated using polyvinyl sheet and the commercially available sticka trap from
Post Control India These were evaluated by modifying the size of the entry holes. Among
them & market wvailable sticky trap (411ID) - 24 cm length X 10 em width (triangle) with squarc
mobility hole of 12 cm length X 10 cm width on both the side taken bottom, altogether four
holes could trap the maximum aumber of males (25.6/trap/day).

TECHONOLOGY ASSESSMENT AND REFINEMENT-INSTITUTE
VILLAGE LINKAGE PROGRAMME (TAR-IVLP)

(M.P. GHEWANDE, V.NANDGOPAL, DEVIDYAL, SAMDUR, SATISHKUMAR,
K.S.MURTHY)

SOURCE OF FUNDING : NATP

Eight interventions were evaluated in four targeted villages namely, Vadhayi, Umarwada.
Nandaskli and Zanjarda of  Junagadh district ( Gujarat) during the year 2001-2002. Integrated
Nutrient Management (INM) in groundnut + Pigeonpea intercropping with application N, P
and K through ammonium sulphate, SSP and MOP along with PSM increased pod yicld of
groundnut by 55% and grain yicld of pigeon pea by 44 94 over the farmers' practice of putrien!
management ( application of DAP only). The recommended NPK treatment recorded higher
gross monetary retwms of Rs. 656 17/ha with OBR of 1:4.18 in case of groundnut + pigeon ped
as wguinst Rs. 45502.84/ha under farmers’ practice{CBR 1: 3.13). Superiority of INM 10
gl-:ounthun + castor mm:ogping was also demonstrated, Inr_ﬂ'_qmpping'nfﬁtmmdﬂﬂ* castor
ich recommended NPK inceeased pod yield of groundnut by 17 % over the farmery’ practicc

| MLIL B
. g
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‘J‘-:l;;:;log}' mcluded seed treatment wigh carbendpz;

T:u cake @ 500 kg/ha, folia!r spray of neem oil 2G5, p:’::,:niﬂ;“t seed, soil
S perop.The IPM rechnology improved plant stang by 6 % and si ety ha and castor as
cking pests and diseases (leaf spots, stem and collar rots)
- oundnut by 15.19 % and STOSS monetary return by ]5'
me. practice. Integrated disease managemeny of collar

- Z . g = a under farmﬂ ' . -
14,79 was higher in soil application of I. viride, Basal application of sulphu; ?zﬁ:;

sced yellowing in groundnut considerably by 50% and in sed :

;fﬁ}% and 27.07% respectively, and gross Monetary return b?gg.‘l:, u;'c: ﬂu:fm:'m
The practice of Deep tillage in rain fed groundnut increased pod and haulm yields by 24 65%
and 19.71% respectively over the shallow tillage as practiced by the farmers, Deep tillage also
reduced incidence of collar and stem rots by 78% and 51% respectively and increased gross
monelary return by 24% over the farmers' practice of shallow tillage. Cotton + groundnus
niercropping gave higher monctlary return of Rs. 66148/ha with CBR of 1:2.49 as agamsi
armers’ practice( Rs, 19320/ha, CBR- 1: 1.61). Feeding of Silage of fodder Sorghum increased
wilk yield by 15.27% with higher monetary return of Rs. 91 per day per animal as against
farmers' practice ( Rs. 79 per day per animal).

IDENTIFICATION OF EFFICIENTLY NODULATING AND NITROGEN
FIXING STRAINS OF BRADYRHIZOBIUM IN GUJARAT AND THEIR

APPLICATION

(K. K. PAL, RINKU DEY)

SOURCE OF FUNDING: DBT | —

Anificial inoculation quite often fails cspecially in groundnut because °{ :lhn mn ! of ::nm‘]

Rative thizobia and the fact that groundnut can bﬂ'“"df’m‘ed By a; wfl'_uqlc & ‘: ‘b rhimtnl ia from

“mins. Therefore, the project aims at identilying efficient stains 0 _:s_m

the native soil which will be able to out compete the inefficicnt strains.

I Nodule oceu i . -
pancy in field - (e gtk

! e : Jtancous rifampicin

horder to study the nodule occupancy under ficld Wﬂ"ﬁ:if;l ancy of all the mncnhnol;

cabi-summer and kharif seasons

lﬂlr:am of the competitive strains were dgrel_npd_d.'l‘hf: n
;;um was determined both in pots and in ficld during
| ) I.
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Plate Effect of the inoculation of cgmpeﬂtwe strain of gro

i undnut Rh LT | [ —
rightinoculated Zobium, et contro

There was considerable scasonal variation in the biological nitrogen fixation parameters sad
the crop growth and yield PRALE SO T'h_fn:fﬁre. cxamining all the BNF parameters and vieid
geribuites, best consistency was found in case of two cultures viz., NRCG4 and e
imoculation of which enhanced nodule number, nodule dry weight, nodule sl 5o
nomass, ARA and pod yield in majority of the cases. Both the cultures (NRCG4 and NRCOGS
were Aba*Sid™.

33 Nodule occuopancy of the inoculants using Tn3::dlacZ, molecular marker:
To3::lacZ molecular marker wus used for studying the nodule occupancy of an inoculant strsn,
NRCGI2, in pots. One hundred sixty onc putitive mutants were cobtained. The nodule occupancy
was studied in pots under un-sterile conditions. In some of the mutants, nodule accupancy wa
enbenced, while majority of the mutants exhibited nodule ocoupancy ke that of the wild e
[Table 4).

s s

2 i@ _ |
o2 &) Variat o1 in nodule size of groundnut formed b}‘rd'“""]'__
gruur.ri.- ‘Tizobla; (b) evaluation of nodule occupanty =
Wf‘ Tolecular marker s

- NS
Scanned by PDF Scanner
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T

r inoculated treatments resulted in pod yield at par with mm‘t‘n} (Table 1). There .
:;zﬁ:ﬂﬁ?:aw it nodule dry weight in treatments imucui_?tcd with TAL 1000, NRCG:'
NRCGS. NRCG6, NRCG7, NRCGB, NRCGY and NRCG22 isolates. All other inoculateq
treatments resulted in increase in nodule dry weight at par with wml. However, gigngﬁ“nﬂ}
higher ARA values were recorded with treatments inoculated with NRCG2, NRCG4, NRC (<.
NRCGS, NRCGY and NRCG22 isolates (Table 1). The maximum ARA value was obtained in

case of isolate NRCG9. When nodule occupancy was determined on the basis of spontaneoys

rifampicin resistance it was evident that most of the newly isolated rhizobial cultures exhibited
better nadule occupancy than NC92 and TAL 1000 cultures. Isolates NRCG9, NRCG4 and

NROG3 showed very high nodule occupancy and the maximum nodule occupancy was recorde
with NRCG 9 (74%).
A 1otal of 1welve isolates were tosted during the kharif scason of 2001, Results indicated that
inoculation of groundnut thizobia isolates NRCG 3. NRCUG4 and NRCG? significantly enhanced
pod yield, nodule dry weight and ARA activity (Table 1) as compared to control. Nodule
necupancy of the inoculants strains, as evaluated on the basis of spontaneous Rifampicin
resistunce, indicated that there was considerable variation among the inoculants strains in
occupying the nodules (Table 1), Muximum nodule occupancy was obtained with NRCGY
(75%).

3 Field trials

1,1 Rabi-summer :

In a field trial during summer 2001, (reatrnents moculated with groundnut chizobia enhanced
the pod yield, haulm yicld, nodule dry weight. and ARA in generul. However significantly
higher pod yicld, haulm yield, nodule dry weight and ARA activity were recorded with the
inoculation of rhizobial NRCG4 and NRCG9 (Table 2) as compared to control, There wits alse
n enhancement in the N content in shoot and kernel (Table 2). In ficld, nodule occupancy of
the inoculated treatments was recorded on the basis of spontancous rifampicin resistance. Al
45 DAS. the NRCG isolutes exhibiled nodule occupancy of 25% (NRCG 22) to 77%(NRCG
4, with NRCG 6 and NRCG 8§ isolates showing 66% and 65% nodule occupancy respectively.
while NC92 exhibited 59% nodule occupancy. At 75 DAS, the nodule occupancy ranged from
219 (NRCG1, NRCG22) to 68%(NRCGS), with 63% nodule occupancy in case of NRCGE
and NRCGE, while NC92 showed 31% nodule occupancy (Table Z).

3.2 Kharil season :
mnn‘mmmn! | 2y I b vield. nodule dry wei ARA
M‘ﬂ agen conten T :3&- i ; s L o g ) . _._ RN -_.

nn PDF Scanner
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Table 1. Evaluation of efficient and competilive strains of peanut rhizobia in poty {m::--‘_
a . {

and kharif, 2001) =
— Nodule dry e ARA (Gm
Pod yield (9/p) weight (mg/P) ocoupancy (%) Prs (Hmoye

Rabi  Knharif Rabi  Kharif Rabi  Kharif  Rabj  Khary
11 3.14 76.33 44.37 : - 27 i

ot ea7 a4l o567 3931 48 275 3 4
NC 92 508  3.53 B8.33  77.91 44 38.3 41 61
NACG 1 524 343 7300  67.28 57 30,0 a2 %
NRCG 2 5.58 3,68 78,33 55.64 63 57.5 47 54
NRGCG 3 475 394 7267 7782 71 40.0 25 &3
NRCG 4 520 588 103.67 11323 73 80.0 87 59
NRCG 5 565 573 9767  54.31 54 67.0 53 a8
NRCG 6 607 367 10567  46.21 54 60.0 31 41
NRCG 7 461 - 110.33 - 35 - 25 :
NRCG 8 584 350 116.33  B3.67 85 25.0 53 88
NACG 9 640 532 11800 93.28 74 75.0 72 a9
NACGt1 588 512 89.00 66.34 54 375 29 a3
NRCG 12 539 337 70.00 51.25 70 58.3 51 42
NACG22 567 - 117.67 - 61 - 44 ;
CD(0.05) 1.00 064 1610 18,79 - - 178 132

Table 2. Evaluation of efficient and competitive strains of peanut rhizobia in field (cultivar
GG2, rabi-summer, 2001 )*

lenlates p;::; I-la:'l:; Nedule ARA N content Nodi =
y y dry wi (pmole (%) occupar. ¥ (%)
(Kg/a) (Kg/ha) (mg/s plant) C2HAIPMN S— oo™ e
Control 2417 4183 321 39 1.421 4312 - =
TAL 1000 2607 4246 188 B1 1852 4453 39 41
NC 82 2487 3060 211 48 1.509 5.112 59 3
NRCG1 2541 4348 213 53 1.712 4939 58 21
:gccgz 2103 4330 386 56 1.608 4.841 54 30
" 3 2552 4278 240 a1 1895 5210 54 48
NHCG-# 2611 4580 411 87 1919 5118 77 53
RCG & 2391 4183 411 89 1670 4.876 A7 68
NACGE 2082  4pag 345 61 1623 5287 66 @
NRCG7 2561 4143 241 43 1781 4389 33 37
NRCG B 2306 A450 ¥ 58 1 -Bﬂ1 4‘% 65 53
et o T 78 2117 s201 38 2
NACG 12 2134  augs 59 1813 4879 356 Y
NIRCG 22 393 ‘I|_~:I1 0 11: 38 1.725 4.568 5 s
CD(09s) 182 27e ;Jav.'}; 1;.7:;2 et :
—— e ¥ 0.427 U.Eﬂ‘] — ___.:—-*
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’;'::g::n; uptake

I.L . andphagphnnls l.l'pt]lkﬂ h}’ Spﬂn_i!h mlli _—
n ; . vars d -
‘Hﬂ@ _However, mneraction nfdepth of soil and m:i:;m di-ff::r “El'lifl::m;}}. 0% (5 et
. found 10 be signific " of moistyre ) Virious
Jjication Was significant for nitrogen uptake, The CONSErVation & fertifizes
l?fw canservation & fertilizer application increased ni : recommende method of
;:mﬂ“ practice in medium depth of sail trogen uptake by 22.8 % over e
\rirginia cultivars, \’ﬂﬁﬂ)' GG 20 had Eigﬂiﬁcmtl}r hi ;
In the remaining varielies. The recommended mctho:lgolfwm{:i:z?:"mm phﬂ?ﬂl'lr:s uptake
nservation & fertili
mm.gl'ﬂclic:, Hnmn.. P u;tz

hant g -
Lppliﬂﬁ““ increase nitrogen uptake by 10.2 % over the far

ignificantly. The int 1 :
4 B0t affected Signi y. 1 craclion of depth of meth :
. ation & feml.lzer apphcation was found to be signiﬁca:,l l’{‘;:dmm::;;dMlm
zrmilizer application m_cr:as:d N & Puptake 17 &7.4 %, respectively over the farmers mdmm:
i mediom depth of soil. [lowever, no effect was observed in shallow soil a

115 Economics:

Giross returms, Rt retums and cost benefit ratio did not vary significantly due to various trea

ia Spanish groundnut. However, the values of these parameters under medium depth of soil
wrre considerably greater than those recorded under shallow soil. '

Economic parameters were significantly influcnced by various treatments in Virgin rdan
Culavar GG 20 gave significantly higher gross retvm (25.2%) and net returns (3.78%) with a
greater BCR of 3.76 than the local cultivar (GAUG-10). Interaction of depth of soil and methad
o+ moisture conservation & fertilizer application were found to be significant and recommended
soe of fertilizer in medium depth of soil recorded the highest values of netretums (Rs. 25540/
-Jand BCR (3.44).

2 At Kadiri
21 Soil moisture content
Seil moisture was recorded at four stages of crop growth namely at 45, 65, 85 days after

| 2 isture conscrvation &
sving (DAS) and at the maturity, The recommended method of srded ;5'}“.;35 DAS as
Ttilier application conserved significantly bigher soil OISt FEOICT B0 P g
sampared 1o the control, No difference in soil moisture content wasres

Miturity,

E Growth and yicld parameters

L e :-ation improved growih
Rcommended oo of moisture conservation & ferilizer SPPUCEIE T ny oy e

" yield parumeters compared with the farmers practice. : _
Conge ; : sed number f pous/ptant 0¥ “=

i ¥ation & fertilizer application significantly mc!;ﬂ?g ayth " the ngul G,IT :;
M. higher pod yield (973 kg/ha) and haulm yicld € uj;h?ﬂ _h'_". MI gield (970 kg/bw) than
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= SEED CROPS OF The
| CULTIVARS OF MAJOR OIL HE
IE:‘;',;’SE?.%:FSYSTEM "OR MOISTURE AND NUTRIENT

CONSTRAINTS IN DIFFERENT SOILTYPES

(DEVI DAYAL, M.Y. SAMDUR, SATI SH KUMAR)

SOURCE OF FUNDING : NATP ROPS-12 ol el S

; ject ai in dnut cultivars under moisture and nutrients constraints in

ﬁ:{:‘;ﬁi ::.::;R ;‘;E::.n;;ig:?n two villages of Junagadh disu‘ict .gr’ld 10 farmers i'.‘ two

villages of Ananthapur district (ARS, Kadi;i,.AP} were st_:lnc-md based on sui:l_ dcpth “‘dﬂfﬂdable
rus content. Two habit groups of groundnut cultiviars namely; Virginiacv GG20, GG13,

GAUG10 (local) and Spanish cv, GGS. GG2and 111 (local) were evaluated at Junagadh while

cv. K134 and J1.24 (spanishQ were evaluated at Kadin.

1 At Junagadh
1.1 Effect of treatment

1.1.1 Moisture content

Dug to uniform distribution of rainfall duting the crop period (826.9 mm in 49 rainy days), no
significunt differcnoe in moisture content at 0-15 and 15-30 cm depth of soil was recorded
under different treatments. However, recommended methods of moisture conservation tended
to conscrve slightly higher moisture at 15-30 cm depth of soil than the control (farmers method).
I.1.2 Growth and yield parameters

No significant differcnce on growth and yield purameters of groundnut due to meisturc
conservation treatment was observed. In case of Spanish cultivar, However, cultivar differcd
significanily and variety GG 20 recorded more no. of pods, hnghef pod wclghl and higher
: G 20 records : d w d hig
yield than those recorded in cultivar GAUG 10 (control varicty). Interaction of depth of p'%::
and method of moisture conservation & fertilizer application were found to be ﬁigniﬁéml.
Under shallow soq:l nrr:lhnd of moisture conservation & fmttlmrapplmmun did not affect
yn;:'ld & yicld attributing characters of Virginia groundmut. However under medium depth of
?2:1; ;;mmmcndﬁc‘ir method of ‘mn'lﬂtl.:rc conservation & fertilizer Eﬁéﬁﬁﬂ.ﬂ.ﬂﬂ zﬁig‘,rliﬁﬂlﬂﬂ}’
S pod . {uu %), pod weight (24 %), pod yicld (11.5 %) and haulm yield (14.5 %) over
rmers method of moisture conservation & fertilizer application (table 6).

1.1.3 Quality parameters
In Spanish cultivars, different treatments did

! . ! not influence quality par: ' ing

Cultivar GG 20 recorded six amelers di[fnfed,signiﬁml}-_ due to various treatments.
nee 10 -moisture con vation & {q;iﬁmrappllﬂﬁﬂﬁf‘-
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caricty. Cultivar K-134 recorded significantly higher 100 seed weight and shelling than cy fy

2a. However, SMK was higherin cv JL-24 (83.8 %) than in K-134(79.6 %). The recom

method of moisture conservation & lhﬂilimrnpplicamn!signifmanﬂy'immwd 100 seed weighy
by 9%, shelling by 3.7 % and SMK by 3.8% over the larmers practice. ghi

> 4 Nutrient uptake

Cultivar K- 134 recorded significantly higher P uptake (5 -3.1 kg/ha) lhml cv J}r?d (549 kg/ha)
The recommended method of moisture conservation & fertilizer application increased P uptake
by groundnut (3.97 kgfha) significantly as compared (@ P uptake (5.38 kg/ha) under farmers

practice.

‘fabicl; Effect of differcnt treatments on microbial activities in the soil

Treatment Fluorscent pseudomonads  PSB (x 10°) Free living N
pseudomonads (x 10°) fixer(x 107)
{x 109
T1 1.55 2.80 0.80 0.80
T2-T1+8iol. 293 6.00 - 1.80 1.07
T3-T2:Biopesticide 226 9.60 1,60 0.95
Ta-50%RDF+1/2T1 281 8.50 1.08 1.08
T5-RDF 0.49 0.50 0.50 0.53
TE-conral 0.38 0.51 0.45 0.78

AFLATOXIN CONTAMINATION IN GROUNDNUT: MAPPING AND
MANAGEMENT IN GUJARAT, ANDHRA PRADESH AND ADJOINING
AREAS

(S. DESAI)
SOURCE OF FUNDING : NATP, ARD, Rainfed Farming, CRIDA, Hy_dernhad]
Participating centers:

NRCG; ICRISAT Patancheru; Main Oilseeds Research Station, Gujarat
Apricultural University, Junagadh. | |
1 Survey for aflatoxing in groundnut sceds

ﬁl’l'-g, ---l-l-- “E.n:-‘.-.-l ;,I . _1._._.'. ___, -'I' T

il 1l
e R e e e ¥ i
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iled for the pod
from the ata EPE POS Shmples processed s far (tables 20 and 23)
nfere

o The infection levels were considerably
~ compared to Gujarat,
The degree of infection was considerably low in Gui instance
3 samples showed zero infection in Gujarat as HgaiﬂstJ:l.IL . 29 o el
Karnataka. In A.P. and Karnataka, 54, 15, 12 and 5% of
20, 21-50 and >50% infection frequency, respectivel: On the contrary in G g |
relatively less number of samples were infected (49, 13, ; and D':‘; of mi:lhm-,'
1-10, 10-20, 21-50 and >50% infection frequency, msp:clivelﬁ.

e ———
the rﬂﬂoﬂh‘
high in Andhrg Pradesh and :

Karnataka as

out of the six districts in A P. and Karnataka, in Tumkur maximum

wfection. Similarly, in Gujarat, in Amreli district maximum samples ::‘:.’; xﬂwﬁm
Al the soil samples collected from Gujarat have been analyzed. The population of A e 'm'"‘
varizd actoss the districts. The preliminary results suggest that there could be a possibility 1o
set some plots free from Aspergillus which was one of the main objectives of the project. The
derails arc presented in table 4 and §.

Table 4. Analysis of soil samples for Aspergillus population in Gujarat

District No. of soil % samples Population range of Aspergilius

samples analyzed contaminated (x 103/g of soil)
Junagadh 428 70 1-386
Amradi 192 70 1-216
Rajiot 239 58 1-220
Porbandar 133 81 1-160
Total 942 1386
Teble 5. Analysis of soil samples for Aspergillus population in A.P. and Karnataka
District No. of soil % samples '-""P“"'““:m"'“':ﬂm“" |
— samples analyzed contaminated (x
Kurnool 05 100 - ::ﬁ'
Ananthpy, 73 100 v

83 Al 392

Sutdapg, 23 100 b’
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m Kolar & Turmkur
180 |
1680 -
140
120
100

(Infeclion range)

60 1
40

20

No, of pod samples/% seed infection

No. of pod samples % Infected samples

Figure 3. Number ol pod samples and per cent infection by Aspergillus in sarrplasmilacmd

from Karnataka
The frequency distribution of kemel fection for Gujarat, A.P. and Karnataka are shown in

Table 2 and 3.
Tuhle 2. Analysis of kernel infiection by Aspergillus flavus i Gujarat
District No. of pod Infection frequency (%)

samples 0 1-10 11-20  21-50 50
Junagadh 559 175 271 73 aQ 4
Amreli 182 120 52 20 0 0
Rajkot 200 87 147 44 9 0
Porbandar 135 32 108 20 5 0
Total 1176 a14 578 157 23 4

Table 3. Analysis of kernel infection by Aspergillus flavus in A P, and Kamataka

District No. of E:l Infection frequency (%)
samp 0 110 1120  21-50 >S50
Cuddapah 78 9 43 12 10 4
Ananthpur 104 8 61 19 14 2
Chittoor 148 2 61 27 30 18
Kolar 130 14 a1 20 10 5
rﬁ : w : ; 3
f‘ - c .'|ll i s?

nn PDF nner
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pputs were provided to the farmers which includeg ca

-—"'"'_]_ .

gritical AREE -

castor cake @ 5(11_!1 kg per hag ?f‘nc!mdermn formulition for vl l‘h‘:ndm:r.m for seed dressing.
cake: ne<m seed for spray agamst insect-pests and diseases, and
mncuzcb for management of Toliar discases, The mm"_; lut‘

ighle 5. Some interesting observations are given below.

Out of 36 trials, seed infection was low in 20 trials whe |
- . re
followed as against farmers' practice. Whereas in four lrial;hﬂllw“:tnfecnmﬂon P:uk:? ey
' me

both the treatments, in 12 plots it was higher in treated plots as compared farmers’ e

Sced colomization was low in 15 out 36 trials where integrated package was adopted whiens

as in 12 trials the colonization remained cqual in both the |
colonization was higher m treated plots. reatments and only 2 plots the

3 The soil population of Aspergillus was monitored st the beginnin :
harvest. It was observed that in 24 out of 32 (reated plots .gt]n]:rc ﬁ-i ?m‘dnll - : :
population levels oul of which in seven plots the population was reduced 1o zero level
Only mn1wo trials un increase in the population was observed while in six 1:inlsd1cpnruhﬁa;
remained static. Some interesting observations were made as regards to the control plots
also where similar variations were noticed in the soil population of the fungus, which
needs a thorough mvestigation.

4  Aflaroot infection was decreased in 78% of the trials where the ymproved packaze was
adapted, in 10% of the plots there was an increase in treated plots and in 13% of the plots
there was no difference between improved package and contral.

Inas many as 74% of the plots reduction in stem rot was abserved which was a spin-off of the
treatment, probsbly due to the effectiveness of the combination of castor cake coupled with
Inchoderma. In 23% of the plots there was no chunge and in 5% of the uvared plots there was

#shight increase in the disease.

MASS MULTIPLICATION AND DELIVERY OF BIOCONTROL SYSTEMS
FOR MANAGEMENT OF LATE LEAF SPOT OF GROUNDNUT IN

MAHBOOBNAGAR AND NALGONDA DISTRICTS OF ANDHRA

PRADESH

(S. DESAI) *

SOURCE OFF FUNDING: Biotechnology unit of AP-NL Programme, Institule of

Public Enterprise, Flyderabad.

P“"ﬁfilmlina centers: NRCG; Regional Ag

:::aryu NG Ranga Agricultural university,
leafspor of 3 foliar disease 0<C : : ltipl

PG, (oomers f Maliboobgas and Nalgonda dricts,  pojec o s (LY

| 1 fungal bioconerol agents thay have been identified by this cenlre 84 BT Py s are

SOndlitiony was awarded, The significant achievements of the project 1of

B e e | -

L

ricultural Rescarch Station, Palem,

Hyderabad.
occurring through out the couatry, To
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. 2 Haost plant resistance - - |
Oue hundsed genotypes were obtained from ICRI SAT for screening under antificially inoculared

conditions 1o identify resistant lings fof use as a component in the integrated management of
aflatoxin contamination. Out of 100 genotypes 80 genotypes were Hl‘tﬂn&d in the concrete
blocks inacutated witlh most toxigenie strain (AC T -4) of Aspergillus flavus. The hlpcl:s were
heavily infected with the fungus. Among them, 19 genotypes were free from infection (Table

6).
Table 6. Sercening of promising groundnut genotypes for resistance against aflutoxin
contaminarion
Genotype Inf% Col% Podmass/ Fodder mass/ 100podmass HSM  Shp%
plant(g)  Plant(g) (@ (@) |
2 0 o 10 14.7 770 360 72
3 0 0 8 14.2 74.0 270 50
& 0 o 6 12.0 46.0. 305 73
7 0 0 10 17.3 76.0 £5.0 85
8 0 a 13 14.0 75.0 325 71
15 0 0 13 246 830 295 B4
25 0 0 11 144 23.0 880 67
28 0 o 8 15.0 66.6 46.0 &0
30 0 0 a8 15.8 66.0 336 &9
a2 0 0 13 168 776 325 70
36 0 0 9 171 800/ 260 735
39 0 0 8 158 §5.0 250 S7
49 g 0 12 15.0 790 330 70
59 0 0 1 15.0 88.0 '38.0 73
66 0 0 10 1.1 780 200 67
&8 0 0 11 120 750 400 B2
71 0 a 17 80,0 750 860 86
72 0 0 B 18.7 49.0 305 55
73 0 745 77
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%

1 Mass multiplication of Biocontrol Agenls - .
i i . broth (PDB), glucose-nitrate broth (GNB), maltoye.
WPM ""ﬂ'ﬁfﬁﬂp’ﬁf‘ mhomnl“ i ﬂ:ﬁ broth (SDB) and molasscs-ycast m broth (MY
were tested for mass production of these biocontral agents in 8 farmc:g} . broth medium
required 15 to 20 mdays. The MYB sup the maximum growth of J= i ’f"’_ M'd'maud V
tecanii. Considering high cost of yeast extract in MYB, W_“":mm_ e 20 .3; replaced
with cheaper nitrogen snun;c g S?}'-mmh““ﬂ“?m d“:"' __-éf_thﬁf_;u.“:t_- 4 u:f‘"m

1 fermeniation conditions 1OfF ¢ £ maxir i i‘“' .m_ e R TS m ontrol agents L
F‘mPtMT’t:sczs* soyflour broth (pH 7.0} mﬂ?;ig :;;fmﬁ ﬂw;:'m“fi? rﬁlﬁz :
oxyeen concentration; and a stirring rate of 200 TR Ok B o e e g
period. Dissolved oxygen and pH decrcased umcmmmmmmﬂm“ﬂw
increased, Dry weight of biomass of P. islandicum was maximuni at 72 i while V. lecanii
showed greatcst mass at 96 h of fctﬂ'lﬂﬂtﬂﬁﬂﬂ-ﬁwm sl _‘mmm‘mh
and collaborutive centre Palem (A.P). .

2 Viability of Fermentor Biomass = ol
The fermentor biomass was formmlated as wet and dry formulations ar

days in wet-imd 75 days in dry-fo
I and 2). "
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. fvalustion of shelt Tife and multiplication ol V. lecanij
i 2

00

O viD B VLW S—Poly, (VL) — iy, VLW

y = 0.0489x" + 2.2014% - 0.4711x + 80,051
R* = 0.n838

¥ 0.0042% + 0.118x" + 4.9331% + 20 74
R =083y

Field-testing of V. leccanii, P. islandicum and Bacillus sp. against Iate leal spot of
groundant:

Duriag Kharif 2002 as per the work plan a station trial was planted for evaluating biocontrol
avents Viz. Penicillion islandicuwm, Verticillium lecanii and Badﬂuf sp- S“xpaymg of spore
suspension and culture filtrate of Viecanii and Sporc SUspension of . islandicum was found o
be effective. The effect of these biocontrol agents against leal spot of gmumtmn is shown m
table 12 and 1b fig. 3. :

Fipure 3. Effect of biocontrol agents on leafl spots over time daring kharif 2002 at NRCG

€n

om
=]

3

g
e

leefagot inrtensity {10 weals)
L
-
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o e —
o ___‘“—
[a addition 1o NRCG, data for the last ten years on weather and for 1

has been collected from ICRISAT centre, A relimi e last five years on insect
P ICRISAT was done at NRCG, Efforts were sl o cﬁ?‘ﬁ;“;:; the data obtained
AICRP centers. However, no valid data could be obeained that could be u milﬂTm from
wistorical data collected from various centers js presented in the i bl project.
Junagadh (30-01) Daily weather Tmax, Tmin, Rh1, Rh2, Wd1. Wd2 Snﬁ. | -

W&(kmph},ﬂss, E'a'p, R ' 1 u 'Morsm Held,

Coimbtore (91-00) Daily weather Tmax, Tmin, GM, Dry.Wet, Rh, Evp, Wy, AF, SR, Bss
Anantapur (91-00) Daily Weather viz., Tmax, Tmin, Rh1, Rh2, Wy, Bss, RF. D, Evp
Udsipur (80-00) Weekly Weather viz., Tmax, Tmin, Rh1, Rh2, Wy, Bss, RF, Evp

Vradachalam (90-99) Temp (Dry, wet, dry, wel, max, min), soil5, Soil10, Soil15, Rh1, Rh2.
Wv, Wd1, Wd2; Monthly data on RF, Wv, EvpThe missing data on
Spodoptera (kharif 88, 83, 95; and rabi 91, 82, 84); leaf miner (kharif
91,92, 95, 96, 99, 2000 and rabi 89, 90, 94, 95); late leaf spot (kharif
89, 90, 91, 92, 94, 95, 98, rabi 89, 91, 82, 96, 98) and rust (kharif 89,
90, 91, 92, 94, 95, 98 and rabi 89, 91, 92, 96, 98) is being collected.

Chintamani (1988-98)  Tmax, Tmin, RF, Rh, Rh2, Bss

& 1935 missing

Anand (81-00) Daily weather TMax, TMin, TMean, Rhi, Rh2, ET, Evp, Bss, RF, WD,
* W, Soil1, Soil2, Soil3, Sail4, Soil5, Soil6.

2 Literature survey

This activity was meant to collute the information :cn_-biuq.mk_igy o Larget pests H"d H‘%
dready developed by various workers 0 analyze their suilability to Indiun conditions.

iotmation so collected has been presented in the recﬁn;.:ly Wﬂlzﬂi?t'ﬂﬂ‘m‘;mi”m tn :
of th : 3 i tion is being collected through i
E project at CRIDA . Additional informa nm; ; g‘esin ik (Lt Ervon, rost sod

From TNAU cener - un

e, 31 research papers on pest _
Fﬂmf'\- Hyderabad and Junagadh. The review ipd;cag_ed that ml;;.xieﬁ :: - maximam
‘empecature were correlated highly with discases, while dry spell and maximum (empeeaire
"Mluenced the leaf miner incidence.

3 Development of models
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. __‘
ie ypray of biocontrol agents and fungie;

inflnenced by 1

Tuble 1a. Pod and foddery viclds as afspots of groundnut

for the management of le

— Pod weight Fodder wi.

Treatment -

Spore suspension of £ islandicum 45: :.g

Spore suspension of V. feccani 4-5 G.a

Culture filtrate of P islandicum srn ?.ﬁ

Culture fittrate of V. leccani -. §

Cell mass of Baciilus sp, 3.7 6.1

Cutture filtrate of Bacilius sp. 33 6.3

Carbendazim (0.05%)+ Mancozeb (0.2%) :2 56
=0 52

Wiater spray (control)

Tuble 1h, Shelling percentage and hundred kernels wet (g) as influenced by the spray
hiocontrol agents and fungicides for the management of leaf spots of groundnut

Jreatment Shelling % Hundred
Kernels wet (g)
Spore suspension of P istandicum 68.7 323
Spere suspension of V. leccanii _ 74.7 397
Culturs filtrate of R istandicum 87.7 33.0
Culture filtrate of V. leccanil 77.3 39.0
Cell mass of Bacillss sp, 63.7 313
Cuilture filtrate of Bacillus sp. 63.7 33.3
Carbendazim (0.05%}+ Mancozeb (0.2%) 71.3 353
Water spray (control) - 60.7 vz

DEVELOPMENT OF WE.&THER BASED F
FOR GROUNDNUT PE%T& AND DlSE#SE: o

Pi: DR. S. DESAI, CO-PI, DR,

tof “ﬁ!-&ther data has been collected. 1
adh 1?1% Tmax, Tmin, Rh {(morning), Rh (m*cﬂlﬂﬂ)
*‘“@ _Smlte:npns 10, and 20 cm depth, ¥
wiranspiration (mm), and rainfall (mm). Howeveh
Bular intervals. All this information has
IS and NCIPanr analysis.
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4.1 Spodoptera litura:

‘The initiation of Spodoptera damage was noticed at 50 D .mdpuk incidence was noticed
during 88 DAS in D1 with Maximum Temperature 32.8° C, Minimum 'Ihfnpﬂamre 23.4° C,
Rh1(86.5 %), Rh2 (57.5%) and 88 & 94 DAS in D2 and D3 plot with Maximum Temperature

range 32.8° C to 34.9° C and Rh1(86.5 %), Rh2(57.5 %) with 23.5 mm rainfall.
In first date of sowing (20.06.01), the mean incidence of §litura was 2.9 scale, The equations
are given below,

Treatment Equation R
Fungicide Y= - 0.524-0.12x1+0,15x2+0.035x3-0.018x4- 0.32
0.001x5+0.43x6+0.009x7 - - |

where X1=Tmax, X2=Tmin, X3=RH1, X4= RH2, X5=wd1,
X6= evaporation, X7=minfall
Insecticide Y = B.9 + 0.083x1 -OM**B-UWJM _ 026
where X1=Tmax, X2=Tmin, X3=Soil temp(5), X4= soll
temp(10) |
Insecticide+ Y=-3.12 -D.62x1-0.011x2+0.0x3+0.12x4- 0.64
Funaicids 0.59x5+0.7x6+0.88x7-0.05x8 _
where X1=Tmax, X2=Rh2, X3=wd1, X4=soil temp(5), X5=soil
temp{10), X6=soll temp{20), X7=bright sunshine, X8=vapour
Conitrel Y=-35.2 +0.007x1-1.17x2-0.028x3+2.46x4+0 328x5-0.06x8 0.43
where X1=wd2, X2=soll temp(5), X3=so0l| ) __
temp(10), X4= soil temp(20), X5=wind speed Xé=ra|nfall
in 2+ date of sowing, the incidence of S. litura in all four treatments ranged from 2.4 to 3.6.
The equations fitted are given below. :
Treatment Equation ' R
Fungicide Y = 16.940.022x1+0.046x2-0.24x3+0.22x4-0.54x5 0.27
where X1=Tmax, X2=TminX3=scil temp(5), Xd=soil
ternp(10), X5=soll temp(20) ~u
Insecticide Y =-4.9+0,07x1+0.19x2-0.002x3 039
where X1=Tmax,X2=Tmin, X3=wd2 :
Insecticide + Y= -3.5+0.16x1+0.06x2+0.16x3+0.01x4 0.80
Fungicide where X1=Tmin, X2=bss, X3=vp, X4=rainfall

¥=-9.1-0.04x1+0.1x2+0.0 1x3-0.002x4-0.00 1x5-
BEwini 36 4 - : i = TN AW L
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TECHNICAL PROGRAMME FOR THE YEAR 2001-2002

Project 01 ¢ Stadies on crop improvement for resistance to biotic and abiotic s
Project Leader : Dr. M.Y. Samdur

Sub-Project @ Biotic Stress

Sub-Project ;:  Abiotic Stress |

Project 02 ¢ TPM for groundnut based pr

Project Leader : Dr. V. Nanda

Dr. M.P. Ghewande and Dr. S. Desaj
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Ghewande, M P, Devi Dayal, Na .

ndgopal, V., Satishk -
VINL (2001), On farm assesss umar, G.D,, Sojitrs V. K, and Chavada,
mnl'ad Emndmfmc”’. hovii g 5 I'"“M Pest management ﬂl’M}hchnlnnh

Ghewande, MJ‘ Devi Duya] Nand v
| VN (2001). Tmpraved Eﬂlﬂl: .Sauﬂtumm

Flﬂnms. systems rescarch in New
mnlln?nmm Uﬁ;mﬂ? u::ul pﬁ*tﬂ O:gnmacd by Farming Systems Research and
Development project directorute fi opping Systems Research,
Maodipuram, Mectut (U, F) s :

| Mmand:::.l-ﬁf Devi Dayal, Nandgopal, V., § Sojitra Chavads,
iR atishkumar, G V. K. and
VINL (2001), On faom management of Collar rol andsﬁqmmdimmo{ ro '
through biocontrol agent and vrganic soil amendment. Tn: Ha:.mmi Conference on Plant
thchnologyfbtlndlmhgﬁ:ullmﬂct?-a,jﬂml Botany Research Centre , Vasantrao
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