












From the Di rector's Desk

I t   gives me   immense pleasure
to present the Annual Report

(2017-18) of ICAR-Indian Institute
of Pulses Research, Kanpur. I feel
i t is a privi lege to lead a glorious
insti tute l i ke ICA R-I IPR whi ch
has made ou tstand ing
contributions in the service of the
nation in agricu lture sector and
has set gl obal  standards i n

making pulses accessible and affordable. Despite many
impediments and challenges towards scaling pulses
production, the  country has created a history by record
production of pulses to the tune of 24 mil l ion tonnes.
The present Annual Report of the Institute highlights
the sign ificant achievements made under d ifferent
research, extension and training programmes.

During the year, two new vari eties, IPL 220 of
lenti l  and IPFD 2014-3 were released and notified for
cultivation in NEPZ and CZ, respectively while lenti l
varieties, IPL 321  and IPL 315, mungbean varieties
IPM  2K14-9 (Varsha) and IPM 302-2 (Kani ka) and
fieldpea variety IPFD 9-2 were released for notification
for w inter/ spring in Uttar Pradesh. A large number of
super ior genotypes performed well in AICRP tr ials
including IPC 2012-18 of chickpea, IPM 312-20, IPM
14-7, IPM 512-1 and IPM 410-9 of mungbean; IPL 233,
IPL 234 (small seeded), IPL 339 (large seeded) of lenti l ,
and IPF 16-18, IPF 16-13, IPFD 16-4 of fieldpea and
were promoted to advanced varietal trial in different
zones. For development of new genetic variabil i ty, a
large scale pre-breeding programme has been initiated
i n al l  major pu lses w hi ch  i s expected  to lead  to
devel opmen t of  ou tstand ing genotypes havi ng
resistance to multiple stresses, w ider adaptabil i ty and
superior yield performance. At the same time, research
efforts have again been initiated in environmentally
i mportant  crop  l i ke lathyrus and  commerci al l y
important l ike rajmash. Recognizing the nutritional
poten t ial  of  underut i l i zed  pu l ses, breedi ng
programmes have also been initiated in cowpea and
horsegram.

Noteworthy progress has been made in genetic
transformation of pulses with cry1Ac gene in chickpea
and pigeonpea against pod borer. Event selection trial
of fi ve transgenic chi ckpea l i nes viz. IPCa2, IPCa4,
IPCT3, IPCT10 and IPCT13 and five pigeonpea l ines
viz. IPCc1, IPCc2, IPPT2, IPPT12 and IPPT18 have  been
conducted  at thi s Inst itu te  str i ct ly  adher ing to

directives provided by Review Committee on Genetic
Manipu lati on and Genetic Engi neering App raisal
Committee, ensuring biosafety  comp liance. Marker
assi sted  breedi ng has been gi ven  impetus and
programme on pyramiding multiple race resistance
against Fusarium w ilt in popular chickpea cultivar is
on advanced stage. Whil e MABC-developed race 2
resistant  chi ckpea l i nes are under mu lt i l ocat ion
evaluation in AICRP trials, JG 16, another popular el i te
chi ckpea culti var is being pyramided  for races 1-5
against  Fusar ium w ilt .  MA BC chi ckpea l i nes for
hotspot QTLs introgression in background of DCP92-
3 were evaluated for yield under drought conditions
wherein yield advantage of MABC line over control
was documented.

In Crop Production, whether i t is upland or low
land based cropp ing systems, inclusi on of pulses
invari ably  imp roved other  cri tical soil  parameters
(water-stable aggregate, mean weight diameter, active
C-pool, soil  organic carbon and C management index)
besides improving soil ferti li ty and crop yield. Similarly,
pulses did perform well in soybean + pigeonpea – lenti l
in soybean dominated Central India. As emphasized
before, single supplementary l i fe saving irrigation at
around 55-60 DA S in  lenti ls proved highly water
productive leaving a possibil i ty of further water saving
through sprinklers. Regarding foliar supplementation,
salicyl ic acid at 100 ppm or NPK 19:19:19 @ 0.5% at
flowering & podding had favourable effect in rainfed
condition . Init ial t rials on organic farming in l ong
duration pigeonpea revealed adequate crop response
to it. Five years trial on chickpea in rice fal low condition
defined by zero ti l lage and unpuddled/ direct seeding
confirmed extended water availabil i ty of soil  moisture
besides scaling crop/ water productivity when residues
retained up to 30 cm height. New molecules of  herbicide
showed  that clodinafop propargyl + Na-acifluorfen
122.5 g/ ha in Kharif mungbean and topramezone 20.6
ml/ ha in chickpea at 25 DAS are promising.

The need-based water and nutrients requirements
of chickpea were worked out based on thermal and
fluorescence imaging. Blackgram genotype SPS 29 has
been identified as salt tolerant while IPU 99-1709, IPU
2-43,  IPU 99-144, BG-367 of blackgram have shown to
be potential sources of germplasm having attributes of
photothermo-insensitiv ity. To devel op eff icient  and
regulated delivery of weedicides, nano-material based
formu lat ions of i mazethapyr w as prepared. H i gh
biological nitrogen fixation lines were identified in lenti l



genotype IC 428606, IC 428614, IC 429178, IC 428559
and IC 428607. The seed coat colour has been found to
be associated w ith nutritional value of cowpea. The
reddish-brown cowpea varieties (GC 901 and PL3) have
the maximum antioxidant activity.

In crop protection, seven chickpea germplasm
viz., IC 269484, IC 209404, IC 248151, IC 209414, IC
269590, IC 270228 and IC 305590 were found resistant
against w ilt disease caused by Fusarium oxysporum
f.sp. ciceri .  Out of 1250 pigeonpea l ines  screened in
the w ilt sick field at IIPR Research Farm during Kharif,
2016-17 for identification of new sources of resistance
against Fusarium udum (Race-2) causing w ilt disease,
20 advanced breeding l ines were found resistant. Five
lines have been recommended for registration as donors
for w ilt and four l ines for Phytophthora stem blight.
Based on reaction of seven  differential genotypes of
pigeonpea, isolates of F. udum were categorized into
five dist inct races present al l  over the country. One
accessi on of Vigna tri lobata (IC 331454) was found
highly resistant, whereas one accessi on of each V.
stipulaceae (LMR/ 13-36), V. tri lobata (TCR-86) and V.
umbellata (IC 251442) was found resistant.  M. javanica.
Whole genomes of Pigeonpea steri l i ty mosaic virus 1
and Pi geonpea ster i l i ty  mosai c vi rus 2 were
successfully amplified the target fragment (coat protein
gene) and sequenced.

Bioassay of  extra cel lu l ar metaboli tes of
actinomycetes isolates AIN 10, AIN 12, AIN 16 and
AIN 23 showed high insecticidal property as indicated
by 80 per cent mortal i ty of   second stage larvae of H.
armigera. One hundred isolates of Trichoderma spp.
were isolated from rhizosphere of different pulse crops.
Based on ITS sequences revealed four different species
of Tri choderma i .e. T. harzi anum, T. asperellum, T.
l ongibrach i atum and  T. ressei . f i ve i sol ates of
Trichoderma viz., PPNM-6, IIPR-75, IIPR-68, IIPR-80
and PPIIPR-2 showed maximum antagonistic activity
against  Rh izoctonia batat icola. Fi fteen  isol ates of
Trichoderma spp. viz., IIPR-2, IIPR-6, IIPR-8, UCK-2,
PPF1-1, PPF1-4, SMF, TLKP-1, PPIIPR-2, MLKP-1,
TLKP-2, PPKP-1, MLF-2, PPNM-3, and TLF-2 w ere
identified to possess high chitinase activity.

Upli ftment of the socio-economic status of  the
farmers, especial ly those belonging to selected tribal
districts of Madhya Pradesh and Chhattisgarh is one
of the focus areas of ongoing extension programmes at
I IPR. Du r i ng 2017-18, 230 Khar i f  technology
demonstrations on pigeonpea and urdbean and 340
Rabi demonstrations on chickpea, fieldpea and lenti l
were conducted in tribal areas of  M.P. and Chhattisgarh

in collaboration w ith KVKs. In addition, 1077 farmers
and 173.44 ha area were covered under Farmer FIRST
project and all  the adopted farmers were registered for
Dalhan Sandesh Portal.  ICT based interventions have
been adopted by this Institute for quick dispersal of
IIPR technologies. Voice SMS based advisories service
“Dalhan Sandesh” was extended to 2839 farmers from
Jalaun, Fatehpur, Chitrakoot, Hamirpur, Kanpur Dehat,
Ball ia, Kanpur Nagar districts of Uttar Pradesh thereby
l i nk i ng exper ts to farmers d i rect l y and 82,886
customized advisori es have been sent ti l l  date on
different pulse crops.

Besides International collaboration w ith ICRISAT,
ICARDA and World Vegetable Centre, the Institute is
presently hosting 46 plus externally funded projects
in frontiers areas of pulses research from DBT, DST,
ICAR N at i onal  Fund , Bi l l  and  M el i nda Gates
Foundation,  ACIAR, UPCAR and many others. The
Institute has identified major R&D issues as per the
recommendati ons of  the RA C w h i ch  are bei ng
addressed  w i th  i n tegrati on  of  conven t i onal
approaches w ith cut ting edge technologies such as
genomics, transgenics, molecul ar breeding, qual ity
improvement, resource conservation, biotic and abiotic
stress management.

The overal l grow th  and  devel opment of the
Inst i tute was possibl e w i th the able gui dance,
encouragement and continuous support received from
Dr. T. Mohapatra, Director General, ICAR and Secretary,
DARE, Dr. J.S. Sandhu and Dr Anand Kumar Singh,
Deputy D irectory Generals (Crop Science), Dr. B.B.
Singh and Dr S.K. Chaturvedi, Ex-ADGs (O&P), ICAR,
wh ich I acknow ledge w ith sincere grat itude and
reverence.

I  app reci ate the effor ts of  al l  the Project
Coordinators, Drs. I.P. Singh, G.P. Dixit, Sanjeev Gupta,
Shiv Sevak , P.K.Singh and all  Heads of Divisions, Drs.
Krishna Kumar, Shiv Sevak  P.S. Basu, C.S. Praharaj,
Rajesh Kumar and (Mrs.) Meenal Rathore for research
inputs. I am thankful to the members of Publication
Commit tee, Drs. Kr ishna Kumar, P.S. Basu, Aditya
Pratap , Mohd. Akram, (Mrs.) M eenal Rathore and
Rajesh Kumar Srivastava for their praiseworthy efforts
in bringing out the Report in time as usual. Last but
not the least, I am thankful to al l  my staff and their
famil ies who are supporting and contributing to the
progress of the Institute in the service of the nation.

(N .P. Singh)
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Crop Improvement
 Bioferti l ized lenti l  variety IPL 220 having higher

concentrat ion of  Fe and Zn w as rel eased and
notified for cultivation in NEPZ. A mottled, tan
colour large seeded dwarf fieldpea variety IPED
2014-3 was released  for central zone of the
country.

 Lent i l  vari eties IPL 321 &  IPL 315, mungbean
var ieti es IPM 2K14-9 (Varsha) &  IPM 302-2
(Kan ika) and  fi eldpea var iety IPFD 9-2 were
released for Uttar Pradesh.

 Mungbean varieties IPM 312-20, IPM 409-4, IPM
312-09, lenti l  variety IPL 225 (small seeded) and
fieldpea variety IPF 11-13 were found promising
in Uttar Pradesh State Varietal Trials.

 A number of entr ies performed well in  AICRP
trials. IPC 2012-18 of chickpea, IPL 233, IPL 234
(small seeded), IPL 339 (large seeded), IPM 312-
20, IPM 14-7, IPM 512-1, IPM 410-9 of mungbean
IPF 16-18, IPF 16-13, IPFD 16-4 of field-peas were
promoted to advanced varietal trials in different
zones. Eight entries of chickpea and four each of
mungbean, pigeonpea, fieldpea and lenti l  were
evaluated in IVT of AICRP of respective crops.

 Tall and erect l ines namely IPC 2014-28, IPC 2010-
107, IPC 2006-27, IPC 2015-58, IPC 2014-100, IPC
14-10, IPC 2015-54 were found promising and
gave yield of more than 20 q/ ha.

 Forty three advanced breeding l ines having WR
315 (Fusar ium wil t resistant) and  JG 2003-14
(DRR resistant) were evaluated. Lines viz., DR
1541, DR 1505, DR 1540, DR 1501 and DR 1510
were found to be resistant against w il t and IR
1513, DR 1504, DR 1542 and DR 1543 were
moderately resistant against DRR.

 Genetic pu rificat ion of  T 39-1 (donor for high
protein content) lead to isolation of two genotypes.
These genotypes showed semi spreading canopy
at vegetative stage. One of these genotypes also
possess double pod trait.

 In pigeonpea, a vegetable type genotype IPAV 16-
1 having seed weight of 23.65 g/ 100 seeds and
w ater  l oggi ng tol eran t l i ne IPA C 79 w ere
identified. The l ine IPAC 66, IPAC 67, IPAC 68
and vegetable type extra large seeded l ines IPAV
16-1, IPAV 16-5, IPAV 11b, IPAV 16-17, IPAV 16-
22 were found resistant against Fusarium wi lt
disease. In the investigation of genetic diversity
and population genetic structure of 41 eli te l ines
of mungbean, STRUCTURE analysis identified

three distinct genetic groups and revealed that
there was  clear improvement in 100 seed wt.,
pod length, seeds per pod and plan t height in
eli te l ines developed after year 2000. The grouping
pattern was also supported by the factorial and
UPGMA analysis.

 Forty eight fresh crosses in desi chickpea, 12 in
Kabuli chickpea, 22 in pigeonpea, 16 in lenti l , 26
si ngl e crosses and  3 tw o w ay crosses i n
mungbean, 15 in urdbean and 23 in rajmash were
attempted to w iden the genetic base and generate
the breeding materials.

 In mungbean, mapping populations 229 F6/ 7 RILs
for yellow mosaic disease derived from the crosses
IPM 2-14/ TMB-37 and 189 F6/ 7 RILs derived from
the cross PDM-139/ TMB- 37 were maintained.
In lenti l  trait specific RIL mapping populations
for early seedling vigour (ILL 7663 × DPL  15)
having 160 RILs; root t raits (IPL 98/ 193 × EC
208362) havi ng 200 RILs; earl iness (L 4603 x
Precoz) having 160 RILs and w ilt resistance (PL-
02 x  Precoz) hav i ng 160 RILs have been
maintained. In f ieldpea al so, F1s  (220) der ived
from HFP 4(S) x FC 1 (R) for rust resistance have
been harvested for further advancement.

 In chickpea, 400 germplasm and 119 accessions
of  6 w i ld speci es were maintained , w hil e in
pigeonpea, 250 long duration 189 early duration
and 57 w ild accessions, in lenti l  250 accessions,
in  fieldpea 450 accessions, i n mungbean 215
accessions, in urdbean 312 accessi ons  and in
Rajmash 510 accessions were rejuvenated and
maintained.

 The highest germination percentage (48%) was
recorded when seeds of Kabuli chickpea variety
Kripa was stored in hermetic polythene bags after
20 months of storage and mini mum (6%) was
recorded  in  gunny bags. Less than 10% pre-
harvest sp rou t ing was noted  i n  th i r teen
germplasm lines (PLU 662, NO 7668-43, IPU 99-
95, IPU 99-247, IPU 8, PLU 302, IPU 99-221, LBG
20, CN 3515, BG 367, PKJU 1, PLU 65, NPU 302)
five accessions (IC 276983, IC 349701, Trichy local
1, LRM /  13-33 and  LRM /  13-26) of Vigna
tri lobata and one accession (IC 251440) of Vigna
sublobata recorded no pod loss due to PHS w ith
0% fresh seed germination (2.5% in V.  sublobata).

 The nucleus seed of pigeonpea variety IPA 203,
lenti l  varieties DPL 15, DPL 62, IPL 316, IPL 256,
IPL 81, IPL 406 and IPL 220; mungbean varieties
Shikha, Virat, Neha, Samrat, IPM 2-3 and IPM 2-
14, urdbean variet ies IPU 02-3 and  IPU 94-1,
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fieldpea varieties Adarsh Aman, Vikas, Prakash,
IPFD 10-12, IPF 4-9, IPFD 6-3, IPFD 11-5 and IPFD
12-2 and  Rajmash var iet ies PDR 14, A run ,
Utkarsh & Amber was produced. A total of 638.48
q of  breeder of  d if feren t pu lse var ieti es w as
produced.

 To pyramid genes for multiple resistance to races
1, 2 3 and 4 of Fusarium oxysporum f.sp. ciceri
causing Fusarium wilt in el i te chickpea cultivar
JG  16, the eli te genotypes viz., Vijay and WR 315
were used as the donors for i ntrogressing the
genes of interest . The BC1F1 progen ies of  the
crosses JG 16 X WR 315 and JG 16 X Vijay were
subjected to foreground selection using l inked
markers and true heterozygotes were identified.

 Eight hybrid entries were selected for testing in
trial using two check varieties Pusa 992 and PAU
881. The days to maturity varied from 141 (PAU
881) to 210 days (BDNPH 15-01 and BDNPH 15-
02). Concern ing yield superiority, four hybrids
PAH 3,  BDNPH 15-01, IPAH 16-06 and BDNPH
15-02 showed more than 20% yield superiority
over the best check i .e. Pusa 992.

 Ten pigeonpea l ines (AL 15, ICP 7148, AL 201,
Pusa 2002-2, MN 5, ICP 88034, ICP 20338, ICP
11255, ICP 20340, PAU 881) are under different
stages of CMS conversi on. Fresh crosses were
attemp ted to cover t ten  l i nes of extra shor t
duration (ICPL 11244, ICPL 11276, ICPL 11279,
ICPL 11292, ICPL 11301, ICPL 11326, ICPL 20325,
ICPL 20326, ICPL 20327 and ICPL 20329) into
male steri le genotypes.

 Twelve F1 crosses were attempted during 2017-
18 w ith aim to incorporate earl iness and high
yield. Four crosses involved w ild accessions for
developi ng p re-breeding material s vi z., UPAS
120/ ICP 15685-2 (C. scaraboides), UPAS 120/ ICP
15763 (C. ser icius), Pusa 992/ ICP 15642 (C.
lineatus), Pusa 992/ ICP 15685-2 (C. scaraboides).

Plant Biotechnology
 Conducted event selection trial of five transgenic

chickpea l ines viz.  IPCa2, IPCa4, IPCT3, IPCT10
and  IPCT13 (Trai t: Insect  Resistance) at main
research  farm (Plot  No. 5/ 2) of ICAR-Indi an
Insti tute of Pulses Research, Kanpu r, str ict ly
adher i ng to d i recti ves p rov ided by Rev iew
Committee on  Geneti c M an ipu lation [Permit
Letter: BT/ BS/ 17/ 221/ 2007-PID dtd 15.05.2017]
and Genetic Engineering Appraisal Committee
[Fi le No. C-12013/ 5/ 2016-CS-I I I] , ensur ing
biosafety  comp li ance (Date of  sow ing: 18 t h

November, 2017 and date of termination/ harvest:
23rd March, 2018).

 Conducted event selection trial of five transgenic
pigeonpea l ines viz. IPCc1, IPCc2, IPPT2, IPPT12

and IPPT18  (Trait: Insect Resistance) at main
research  farm (Plot  No. 5/ 2) of ICAR-Indi an
Insti tute of Pulses Research, Kanpu r, str ict ly
adher i ng to d i recti ves p rov ided by Rev iew
Committee on  Geneti c M an ipu lation [Permit
Letter: BT/ BS/ 17/ 221/ 2007-PID dtd 15.05.2017
and BT/ BS/ 17/ 221/ 2007-PID dtd 22.06.2017]
and Genetic Engineering Appraisal Committee
[Fi le No. C-12013/ 4/ 2016-CS-I I I] , ensur ing
biosafety compliance (Date of sow ing: 14th July,
2017 and date of termination/ harvest: 4th Apri l ,
2018).

 Transgenic chickpea and pigeonpea l ines grown
in Event Select ion Trial w ere characterized  in
terms of  trai t effi cacy, presence of  transgene,
exp ression of  BT and N PTII  p rotein  dur ing
vegetati ve and rep roductive stages at  vari ous
t issues, presence of  vector  backbone and
agronomic characteristics including yield.

 M ABC ch i ckpea l ines for hotspot  QTLs
introgressed l ines in background of DCP 92-3
were evaluated for yield under drought conditions
wherein  y iel d advan tage of MA BC li ne over
control was documented.

 Identified 30 polymorphic SSRs markers between
heat tol erant and susceptible chickpea crosses
and also identified polymorphism in upstream
region of one of the chickpea sucrose synthase
gene using agarose gel electrophoresis. Also, 57
microRNA gene based SSR markers have been
developed in  chickpea and uti l ized  in genetic
diversity study of Cicer  sp.

 Gene based markers (Int ron l ength
Pol ymorphism) (152 nos.) for starch  pathway
genes in chickpea have been developed.

 A Co-functional network of  14 genes, namely
Ca_08086, Ca_19657, Ca_01317, Ca_20172,
Ca_12226, Ca_15326, Ca_04218, Ca_07256,
Ca_14620, Ca_12474, Ca_11595, Ca_15291,
Ca_11762 and Ca_03543 was identified. The role
of  the network  gene modul es i n pl ant fungal
i nteract i ons has been  fu r ther  exp lored by
study ing thei r expressi on  pat tern  i n
transcr iptome studies of  chi ckpea–  Fusari um
interactions available in public domain.

 The cryIAc and cry2Aa genes have been cloned
downstream of the modified pod specific promoter
along w i th termi nator  sequences and  thei r
or ien tat ion  has been conf irmed. cry2Aa gene
cassette has been sub-cloned into the marker free
binary vector and sub-cloning of cryIAc gene
cassette is in progress.

 Of the different explants tried for regeneration,
doubl e cotyl edonary node w ith  ex tended
hypocotyl was identified to regenerate clearly
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visible and longer shoots in greengram cultivars
Samrat and SML668.

 The desired gene(s) tma 12 and nptII  have been
independently subcloned into pRI201AN vector
to devel op  two - vector  system for  future co
transformat ion  at tempts and development of
marker free transgenic plants. The independent
constructs have been  conf irmed by restrict ion
digestion and sequencing.

 Ful l gene st ructu re of  grasspea oxal y l CoA
synthetase gene has been identified.

 Phenotyping for w ilt resistance is ongoing and
isolated DNA from F2s derived from Bahar (S) and
KPL  43 (R) cross for  genotyp i ng w ith
polymorphic SSRs is planned.

Crop Production
 The effect of different rice based crop rotation on

Kharif rice yield was prominent after 13 years of
crop rotation w ith the h ighest rice yield under
rice-wheat-mungbean. Pulse inclusive rotations
i mproved  the w ater-stabl e macro-aggregate
(WSMA) in both surface (0-0.2) and subsurface
(0.2-0.4) soil  depths. Pulse inclusive rotations led
to higher (p<0.05) aggregate rat io (A R), mean
wei ght di ameter  (MWD), and  geometric mean
di ameter  (GMD) over RW rotat ion , being the
highest in RWMb rotation. The higher active C-
pool  (8.5-18.1%), SOC (5.9-16.8%), and C
management index (5.2-7.3%) were observed in
pulse inclusive rotations.

 The yield of cereal crops (maize, bajra, and wheat)
was registered higher under RDF. In contrast, the
performance of pulse crops was better under INM.
However, the highest grain yield of maize/ bajra
and wheat  (6.3 t/ ha)  was recorded under MWMb
system w ith the application of inorganic ferti lizer.
Based  on  the system p roducti v i ty, MWM b
rotation  had the highest pigeonpea equivalent
yield, whil e among the nutr ient  management
pract ices, the system product ivi ty (PEY) w as
found in the order of RDF > INM > CT.

 The MWMb and PW cropping systems and INM
resulted in higher mean weight diameter (MWD)
in surface soil. Al so, adoption of  INM caused
higher macro-aggregate over balanced RDF.

 Estimation of soil  P mineralizing enzymes under
pi geonpea-wheat system suggested  that the
h ighest  aci d  phosphatase and  al kali ne
phosphatase activity (µg p-nitrophenol / g soil)
noticed at harvesting stage both in pigeonpea and
wheat.

 On intercropping w ith diverse crops/ seasons/
productivity, a three years study concluded that

significantly higher total productivity and returns
were observed w ith soybean + pigeonpea – lenti l
in Bhopal and adjoining regions of M.P. in Central
India.

 Follow ing appropriate land configuration (broad
bed and furrow, BBF) in the heavy soils of Central
India, productivity of soybean could be further
enhanced w ith  BBF (vi s-à-vi s fl at  p lan ti ng).
Supp l emen tary  ir r i gat i on  once to l en t i l  at
fl owering coul d be economi cal  in  absence of
rai nfal l  dur ing rabi  season. Si mi l ar ly, seed
priming (for 4 hours) in lenti l  was useful under
rainfed condition.

 Ammonium molybdate at 1 g/ kg seed treatment
+ 25 kg ZnSO4 ha-1 should be ferti l ized to soybean
in soybean-chickpea system i n Cen tral  Ind ia.
Addition of 5 t FYM/ ha could be best for Central
Zone condition for soybean-chickpea system.

 On sprinkler irrigation combined w ith improved
agro-techni ques, i t was concluded that  row
spaci ng of 22.5 cm was op ti mum over  both
farmers’ practices of 30 cm and narrow spacing
of 15 cm). Sp rinkl er irr igati on in  late even ing
hours was useful due to 32% less water use,  70%
higher water use efficiency (WUE), 70% higher
water productivity (WP), increased net return of
` 10106 and BCR  by 0.13 over flood irrigation
applied by farmers.

 Effect  of  hyd rogel at 2.5-5 kg/ ha w ere not
per t inent  i n chi ckpea ‘JG 16’ w h i le i t  was
apparent w ith nu trient  solut ion of  urea/ NPK
spray and  sal i cy l ic acid  or  th iourea spray.
Maximum yi eld  w as obtained  however  w i th
sal icyl ic aci d at  100 ppm fol l ow ed  by NPK
(19:19:19) at 0.5% applied at both flower initiation
and pod development stages.

 Long duration pigeonpea yields a maximum of
19.5 q/ ha under organic cultivation which was
comparable to that of chemical farming. The study
also revealed that pulses (pigeonpea) responded
well to organics more than inorganic ones. If seeds
are not a constraint, row spacing of 75 × 20 cm
could give additional yield in this long duration
pigeonpea, especial ly in al luvial soils.

 In a long term conservation agriculture (CA) study,
higher system productivities in terms of chickpea
equivalent  yield (CEY) was recorded in  zero-
ti l lage (5.9%), residue retention (9.5%) and in rice-
chi ckpea-mungbean cropp ing system (56.4%)
over conventional ti l lage, no residue and rice-
wheat, respectively. Further, 79.9% improvement
in system productivity along w ith similar trend
in economics and sustainabil i ty were recorded
in  CA  over  conventional  practices.

 Imp rovement i n soi l physical, bi ologi cal, and
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chemi cal  proper t i es w as also recorded
under  CA  ov er  conven t ional p ract i ce. Soi l
aggregat ion and C-pool also showed posit ive
improvement under CA.

 Among the di fferen t mungbean cul ti var, the
sequence for grain yield under CA was Virat (IPM
205-7) > Samrat > IPM 2-3 > HUM 16 > IPM 2-14.

 Changes in rhizospheric soil properties varied
l argely  w ith  di f feren t u rdbean genotypes.
Genotype MA SH  1 had hi gher  rhizospher ic
alteration, which was attributed to higher above
ground biomass and root growth attributes. The
changes in soil available-P, available-S and pH
ranges from 0.3– 33.0%, 0.2–9.4%, 0.1– 4.1%,
respectively.

 Sign i fi cant  response of  chi ckpea crop  to
supp l emen tal  N  appl i cat i on at  nodul e
degeneration stage was observed. An additional
y ield  of  417 kg/ ha cou ld  be ach ieved  w ith
application of 25 kg N/ ha. The increased yield
w ith application of N  was attributed to increase
in leaf weight, grain fi l l ing, and test weight.

 The grain  yield  of Rajmash  (Rabi  Rajmash  in
Northern Plain Zone) increased significantly up
to N rate of 120 kg/ ha.

 Based on system productivity 33 kg P to rice and
11 kg P to lenti l  had the higher system productivity
[r ice equ ivalen t y iel d (REY) 9.6 t / ha] cl osely
fol lowed by the treatment 16.5 kg P to rice and 5.5
kg P to lenti l  w ith rice residue and PSB (REY 9.5
t/ ha). The grain yield of lenti l  crop was found
higher after DSR than SRI and PTR plots.

 Unpuddl ed  r i ce/ d i rect  seeded  ri ce, fol i ar
nutri ti on  of  micronutri en ts and 2% urea i n
combi nation could be suggested for achi eving
higher yield in chickpea under rice fal lows.

 A ppropr i ate crop  management p ract ices
amalgamated w ith RCTs (retention of 30 cm rice
stubbles, zero ti l l age and  approp ri ate r ice
establi shmen t method  vi z ., unpudd led
transplanting/ direct seeding) could play a key
role in scaling crop productivity in rice fal low.

 Butachlor 1.25 kg/ ha or pendimethalin 1 kg/ ha
followed by (fb) bispyribac-Na 20 g/ ha in rice
and pendimethalin 1 kg/ ha fb quizalofop-p-ethyl
100 g/ ha in chickpea had significantly higher
weed control ef ficiency and grain yield  over
others.

 Clodinafop propargyl + Na-acifluorfen 122.5 g
a.i./ ha in Kharif  mungbean and topramezone
20.6 ml/ ha in chickpea had  minimum phyto-
tox icity and hi gher weed control effi ciency in
mungbean and chickpea under al luvial soil .

 Substantial improvement in system productivity

in terms of chickpea equivalent yield (45.33 q/
ha) w ere observed  under  mai ze+u rdbean
in tercropping system. Fu rther, app licati on of
CFG4 to chickpea recorded highest CEY (50.52
q/ ha).

 Application of 125% dose of CFG being on par
w ith  150% CFG, stat i sti call y  enhanced
nodulation in mungbean, urdbean and chickpea
over RDF appl ied through  straigh t ferti l izers
(RDF-SF) and control. Customized ferti l izers give
higher productivity and nutrient use efficiency
over straight ferti l izers.

 Application of Matar formula (13.3:20:10:8.3:1.3;
N :P:K:S:Z n ); a l ocal l y  p repared fert i l izer
formulation to field pea genotypes (Aman, IPFD
10-12, IPF 4-9, Prakash  and  Vi kas) recorded
higher grain yield (11-28%) farmers practice and
RDF through straight ferti l izers.

 Foliar spray of mul ti-nutrient suppl ement to
chi ckpea enhanced  grai n yield (17.6 q/ ha) of
chickpea to the tune of 12.3 per cent higher over
fol iar spray of urea (2% solution). Further, yield
incremen t due to fol iar spray of multi-nutrient
supplement was higher in JG 16 compared w ith
local.

 Seed coating of chickpea using zinc oxide upto
7.5% by seed  weight, enhanced seed y ield  by
16.7% in HC 5 and 14.7% in JG 17 over no coating
or control. Similarly, yield increment due to seed
coating w ith zinc oxide upto 7.5% also observed
to the tune of 19.9 and 17.4% in IPFD 11-05 and
IPFD 11-10, respectively. Moreover, seed coating
of chickpea and fieldpea w ith ZnO upto 7.5% had
no toxicity and mortal i ty effect.

 Among various chickpea genotypes, IPC 10-142,
IPC 11-85 and  HC 5 are having branch angle
above 60° w ith more than 30 cm podding height
and  are su i table to mechan i cal  harvest ing
i ncludi ng combine harvester. Fu r ther, these
chickpea genotypes IPC 10-142, IPC 11-85 and
HC 5 recorded poding height of 46.52, 38.38 and
36.87 cm, respectively.

Crop Protection
 Seven chickpea germplasm lines viz., IC 269484,

IC 209404, IC 248151, IC 209414, IC 269590, IC
270228 and IC 305590 w ere found  resistant
agai nst  w i l t  d i sease caused  by Fusar i um
oxysporum f.sp. ciceri .

 Of the 349 accessions of chickpea screened against
Ascochyta  bl ight, three accessions viz., IC 2792,
IC 117744 and  IC 305587 show ed  resi stan t
react i on , whereas 15  accessi ons show ed
moderately resistant reaction.
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 A mong 150 genotypes/ cu lt i vars screened
against Ascochyta  bl ight,  genotypes PBG 5, HC
1, GNG 1958, GNG 1581, ILC 482, ILC 3279 were
found resistant.

 Six accessions of w ild chickpea viz., ILWC 182,
ILWC 188, ILWC 185, ICC 17151, ILWC 31 and
ICC 17207 were found resistant against Botrytis
grey mold  caused by Botryt is ci nerea under
laboratory/  green house conditions, whereas 19
accessions showed moderately resistant reaction.

 Fou r  fungici des- cap tan , ch l orothal on il ,
bitertenal , and carbendazim at 500 ppm w ere
found  ef fect i ve agai nst  A . rabi ei  w hereas
carbendaz im and  cap tan at  500 ppm
concen tration were most promising against B.
cinerea.

 Of the 106 isolates of Trichoderma  spp. recovered
from the rhizospheric soils of pulses and oilseed
crops, 5 isolates of Trichoderma viz., PPN M-6,
IIPR-75, IIPR-68, IIPR-80 and PPIIPR-2 showed
maxi mum antagon i sti c act i vi ty  against
Rhizoctonia bataticola.

 Eight i solates of Tri choderma spp., IIPRCK-2,
UCK-2, KB-PP, CH-CK-1, IIPR-74, IIPR-59, PPF2-
1 and IIPR-81 were found tolerant to high salt
(NaCl) concentration (10%) whereas IIPR-74 and
IIPR-59 identified heat tolerant (40°C).

 Fifteen isolates of Trichoderma spp.  viz., IIPR-2,
IIPR-6, IIPR-8, UCK-2, PPF1-1, PPF1-4, SM F,
TLKP-1, PPIIPR-2, MLKP-1, TLKP-2, PPKP-1,
MLF-2, PPNM-3 and TLF-2 were ident ified  to
possess high chitinase activity.

 A total of 1250 pigeonpea l ines were screened in
the w ilt sick field at IIPR Research Farm during
Kharif,  2016-17 for identification of new sources
of resistance against Fusarium udum (Race-2)
causing w i lt disease of pigeonpea. Pigeonpea
variety, Bahar used as susceptible check showed
100% mortal i ty.

 Twenty advanced breeding l ines viz . IPAC-66,
IPCA-67, IPAC-68, IPA10W-2-9, IPA 10W-14,
IPA10W-3-8, IPA10W-12, IPA10W-18, IPA10W1-
8, IPA10W 20-2, IPA10W 20-4, IPA10W 2-0-1,
IPA10W 4-10, IPAc-68-6, IPA 16-6, IPA 16-2, IPA
17-1, IPA 17-2, IPA 17-4 and IPA 17-5 were found
resistant against w ilt disease caused by Fusarium
udum.

 Eighteen l ines of vegetable type pigeonpea (IPAV
16-3, IPAV 16-4, IPAV 16-10, IPAV 16-11C, IPAV
16-12, IPAV 16-12-2, IPAV 16-17E, IPAV 16-18A,
IPAV 16-19 B-1, IPAV 16-19B-3, IPAV 16-19B-4,
IPAV-16-21, IPAV-16-22, IPAV 16-22-1, IPAV 16-
22A, IPAV 16-22B, IPAV 16-24 and IPAV 16-22C)
were found resistant against w ilt.

 Out of 31 genotypes received from ICRISAT, 7
(ICPWS-1618, ICPWS-1619, ICPWS-1620, ICPWS-
1627, ICPWS-1615, ICPWS-17 and ICPWS-1611)
w ere recorded as resi stan t  w ith 0-10% w il t
incidence.

 Twelve pigeonpea genotypes (DPPA 85- 3, DPPA
85-5, DPPA 85-7, DPPA 85-8, DPPA 85-11, DPPA
85-12, DPPA 85-13, DPPA 85-14, DPPA 85-16, IPA-
38, IPA 16F and IPA 15F) were found resistant to
w ilt disease caused by F. udum.

 Reaction of 29 genotypes of pigeonpea viz. KPL
44, ICP 8862, KPL 49, IPA 38A, IPA 38B, GPS 33,
BSMR 736, BSMR 853, KPBR 80-2-1, PI 397430,
KPL 43, IPA 40, Sujatha, ICP 8858, IC 8859, Banda
Palera, BWR 377, ICP 89046, ICP 93812, ICP
89048, ICP 89049, ICP 14722, ICP 9174, ICP 93011,
AWR 74/ 15, JAW 5-6A, BDN 1, BDN 2, ICP 8863
used  as donors for w il t resistance indicated
stabil i ty of resistance.

 A total of 79 w ild accessions of different species
of Cajanus (C. scarabaeoides, C. platycarpus, C.
cajanifol ius, C. l ineatus, C. sericeus, C. volublis,
C. al bi cans and  C. v iscibo) and fi ve speci es
belonging to Rhynchosia (R. aurea, R. bracteata,
R. rothi i , R. rufescens and R. mi nima) w ere
screened for  resistance against w i lt pathogen,
Fusarium udum.

 Twen ty w ild accessi ons of d ifferen t species of
Cajanus and Rhynchosi a w ere ident if ied as
resistant to w ilt disease caused by F. udum.

 Based on reaction of seven differential genotypes
of pigeonpea, isolates of F. udum were categorized
into five distinct races.

 Eleven pigeonpea genotypes viz., IPAC-79, IPAPB
7-2-1-7, IPAPB-7-2-1, KPBR-80-2-1, IPAC-3, IPAC-
2, IPA 15-01, IPAC 68-4, IPA 15-07, IPA 16E-7 and
AL-201-A were identi fied as resistan t agai nst
Phytophthora stem blight (PSB) showing disease
incidence between 5.4-10 per cent.

 Seven genotypes of mungbean (IPM 302-2, IPM
410-3, IPM 205-7, IPM 312-19K, IPM 02-03, IPM
312-90K and  IPM 312-17) showed  resistance
against  yellow mosaic disease caused by MYMIV
for third consecutive year.

 Based on  resul ts of  three consecut ive years,
fourteen urd bean genotypes (IPU 13-6, IPU 12-
19, IPU 13-3, IPU 11-2, IPU 13-11, IPU 13-5, IPU
11-6, IPU 09-13, IPU 2-33, IPU 13-9, IPU 9-26, IPU
01-117, IPU 99-1 and IPU 96-6) were identified as
resistant against MYMIV.

 More than 70% plant mortal i ty in lenti l  w ilt sick
was recorded  in w il t susceptible genotypes of
lenti l , namely K 75, Sehore 74-3 and L 9-12.  The
plot may now be used for  phenotyping len ti l
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genotypes against w ilt disease.

 Rajmash genotypes viz. EC-150250, GPR-203, EC-
541703, EC-400414, BD-9116291, IC 84607 and
EC-31084 showed resistant reaction against Bean
common mosaic virus both under field as well as
arti ficial sap inoculations.

 In reverse transcriptase PCR, three pairs of primers
successfully amplified the desired fragments of
CpMMV from crinkle affected leaves of urdbean.

 Whole genomes of Pigeonpea ster i l i ty  mosaic
virus 1 and Pigeonpea steri l i ty mosaic virus 2
were assembled from the deep sequencing data.

 Of the four pairs of primers tested, only one primer
pair- PSMV-cp f-5’ATGCCTCCA AAGATGCCA
TCT3’/  PSMV -cpr - 5’TTACTCCTTTAA A G
ATTTCAAAG3’   successfully amplified the target
fragment (coat protein gene) of PPSMV 1.

 Bioassay of extra cellul ar metabolites (ECM) of
actinomycetes isolates AIN 10, AIN 12, AIN 16
and AIN 23 showed high insecticidal property
as indicated by 80 per cent mortal i ty of   second
stage larvae of H. armigera.

 Forty  one genotypes/ l ines of pi geonpea, 69 of
chickpea, 18 of mungbean, 15 of urdbean, 29 of
lenti l  and 19 of fieldpea and 28 accessions of w ild
relative of Vigna were evaluated  for resistance
agai nst root knot nematode, M. javani ca. One
pi geonpea genotype (ICP 15-701) w as found
highly resistant whereas nine genotypes namely,
DPPA-85-12, DPPA-85-8, DPPA-85-1, DPPA-85-
13, GRG-177, PA 440, PA 414, PA 291, AKTM 1012
were resistant. Two l ines of chickpea (GLK 28127
and GNG 2281), one l ine of lenti l  (LL 1397) and
one of fieldpea (Pant P 250) were found resistant.

 One accession of Vigna tri lobata (IC  331454) was
found highly resistant, whereas one accession of
each V. stipulaceae (LMR 13-36), V. tri lobata (TCR
86) and  V. umbell ata (IC 251442) was found
resistant to M. javanica.

 Grain yield and protein contents of grains were
reduced w ith the increase in the inoculum level
of H. cajani  in urdbean variety Uttara.

 Heterodera cajani  cysts stored in dry and moist
soil were found to lose viabil i ty after four years of
storage as indicated by the absence of hatching
in cysts stored in dry and moist soil  kept in net
house and lab.

 A pp l i cat i on  of neem cake @ 1000 kg/ ha
sign i fi cant l y  reduced  cysts popu l at i on i n
urdbean.

 In cropping sequence trial, the cyst population in
the soil was reduced by 47.8% after l inseed.

 Of the 21 isolates of  Tr ichoderma spp. tested

against Meloidogyne spp., isolates T 1, T 13, T 17
and  T 21 w ere found  best  i n  reduci ng egg
hatching compared to control and isolates T 1,
T 5, T 9 and T 21 were best in causing higher
juvenile mortal i ty compared to control.

 Tw o i solates of  Paecil omyces l i lacinus w ere
isolated and tested against Meloidogyne for their
biocontrol potential.  Both the  isolates were found
potential in reducing egg hatching and causing
higher juvenile mortal i ty compared to control.

 Out of 150 soil samples collected from different
places of Uttar Pradesh, only 12 samples yielded
entomopathogeni c nematodes. Based  on
morphological and pathological characters, the
EPNs f rom 11 samp l es w ere i den t if i ed as
Stei nernema and  one samp l e y i elded
Heterorhabditis.

 Of the 350 PGPR i sol ates recovered  from
rhizospheric soil of pulses and other crops, 270
isolates were screened. Thirty five isolates showed
posi ti ve ch iti noly tic act ivi ty  and 50 isol ates
showed positive phosphate solubil isation. Two
isolates viz. IIPRSBLN-7 and IIPRBTCP-14 were
found to have both phosphate solubil isation as
well as chitinolytic activity. Majority of chitinase
produci ng PGPR i solates were obtained f rom
chickpea rhizosphere.

 One hundred isolates of Trichoderma spp. were
isolated from rhizosphere of different pulse crops.
Based on ITS sequences revealed four different
speci es of  Tr ichoderma i .e. T. harzi anum, T.
asperellum, T. longibrachiatum and T. ressei.

 Out of 30 PGPRs (Pseudomonas and Bacil lus sp.)
isolated from rhizospheric soil of pulses, 9 isolates
were highly antagonistic against  F. udum.

 Out of 44 isolates belonging to different species
of Trichoderma, viz.  T. asperellum, T. harzianum,
T. longibrachiatum and T. ressei , one isolate of  T.
harzi anum (T 8) was found toleran t to hi gh
tempearature (400C) and high salt (10%).

 Using specific primers in PCR, involvement of
MYMIV was confirmed in yellow mosaic disease
affected samples of mungbean from Pantnagar,
Kanpur and New Delhi. One sample from New
Delhi, however, showed associati on of MYMV.
Yellow mosaic affected mungbean samples from
Vamban revealed association of MYMV, whereas
yel low mosai c affected  samples of horsegram
from Coimbatore had infection of HgYMV.

 Both componen ts of (DNA  A and DNA  B) of
MYMIV, MYMV and HgYMV genomes have been
cl oned , sequenced  and  character ized  for
developing infectious clones.

 A  total  of 77 root knot  nematode in fected
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rhizosphere soil and plant samples were colected.
Out of which, three samples from Varanasi and
tw o samples from Sal em were found  havi ng
bacterial attachments on juveniles (of root knot
nematodes).

Basic Science
 Based on the physiological constraints l imiting

pulse productivity, various strategies were made
to mit igate abi ot ic stresses, iden tif icat ion of
p romi si ng donors for  develop i ng tol eran t
vari et ies, agrotechn iques for  enhanced seed
germi nat i on, min i miz i ng photo-
thermoinsensitivity and deciphering biochemical
mechanisms of heat tolerance.

 The non-invasive techniques were standardized
for assessing physiological efficiency of chickpea
based on  thermal imaging, leaf pigments and
gaseous exchange measured through Infra red
gas analyzer. The data w il l  be useful to assess
need-based water and nutrient requirement of
pulses.

  About 50 prospective lenti l  germplasm lines were
identifi ed as putative heat tolerant under field
screening based on podding efficiency and grain
fi l l ing which needs further confirmation.

 Urdbean  genotype SPS 29 appeared  to be
relatively tolerant to salt stress based on the least
leaf necrosis at higher level of salinity 5EC and
maintaining higher photosynthetic activity.

 The osmopriming w ith KNO3 and Ca (NO3)2 were
found to be more effective in enhancing seed
germination, seedling vigour and photosynthesis.

 The urdbean genotypes IPU 99-1709, IPU 2-43,
Uttara, IPU 99-144, BG 367 and PLU 703 were
ear ly type in both Kanpur and Dharwad and
f lower in i ti at ion  d id  not  vary  much  i n tw o
locations indi cating their  photoinsensiti vi ty
across the locations.

 Antioxidant defence mechanisms were higher in
heat tolerant chickpea ICCV 92944 as compared
to sensit ive l ines ICC 10685 as tolerant  l ines
showed  h igher  act i vi ti es of  peroxi di se and
superoxide dismutase. Two  types of new peptides
(about 100 kDa and 65 kDa) were induced in both
heat tolerant and heat susceptible genotypes after
subjecting the plants to heat stress at vegetative
stage when compared to the control.

 Nutritional and phyto-chemical profile of cowpea
(Vi gna ungu icu l ata) and  f i eldpea (Pi sum
sativum) w ith emphasis on their bioavailabil i ty
and health promoting properties were assessed
in diverse cowpea and fieldpea germplasm.

 The fieldpea varieties w ith reddish brown seed

coat  (EC 328758 and  IPFD 2014-2) have the
highest antioxidant activity.

 The reddish-brown cowpea varieties (GC 901 and
PL3) have the maximum antioxidant activity. The
cowpea has much higher  antioxidant  activ ity
than fieldpea.

 Germplasm of major pulses are screened for BNF
traits and for revealing diversity of associated
rhizobia.

 Mungbean genotypes via MG-34, MG-4 and MG-
50 recorded high nodule fresh weight (>200 mg)
and no reduction in nodule biomass due to low
available soil-P.

 Urdbean genotypes U 11, U 17, U 23 U 26 and
U 95 have been found to be high nodulators.

 Lenti l genotype IC-428606, IC-428614, IC-429178,
IC-428559 and IC- 428607 were i den tifi ed as
potential genotypes for high biological nitrogen
fixation.

 In iti ati ves have been taken to devel op nano-
material based microencapsulated formulation
for weed control in pulse crops.

 To develop nano-material based formulations of
imazethapyr certain cl ay materials and w ood
powder converted to > 60% of particles to their
nano-range size.

 The resi dual  val ues for  Imazethapyr  and
pendemethalin herbicides were far less than the
prescribed MRL values of the herbicides (0.1 mg/
g) based on the LCMS test.

 Under externally funded project on Rhizosphere
microbi ome for improving symbiot ic n itrogen
fixation and yield of lenti l , based on Transmission
El ectron Microscopy (TEM) study, el ongated
bacteroi ds w ere found  i n  root  nodul es of
L. culinaris, while Y shaped bacteroids reported
to have high nitrogen fixing abil i ty were found in
L. ervoides.

 Under N ICRA project, w ater-l ogging resistant
pi geonpea genotype IPAC 79 w as i den ti fi ed
based on high survival rate >80% after 3 days of
submergence and  thi s l ine was submit ted for
registration. In mungbean , 17 resil ient l ines were
i den t i fi ed  ou t  of  260 germp lasm tested .
Phenotyping of root traits in lenti l  e.g. root length
was done using mapping  population P1 ((IPL98/
193) that showed variation from 12 to 67 cm. RIL
RT-58 had vigorous root system.

Social Science
 Total 230 Kharif  technology demonstrations on

pigeonpea and urdbean were conducted in tribal
areas of  M.P. and  Chhat t i sgarh States i n
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col laborati on  of KVKs coming under ICAR-
ATARI, Jabalpur. The highest yield (1250 kg per
ha) of urdbean was recorded in Dhar district of
M.P. by cultivating PU-31 variety of urdbean and
maxi mum i ncrease 32.00%. Si mi lar l y i n
pigeonpea, LRG-41, JKM 1892, JT 501 planted in
KVK Kabirdham, Jhabua, Dindori and Badwani,
the maximum yield of 1500 kg/ ha was recorded
and increase 17.64 yield over local check.

 Total 340 Rabi demonstrations were conducted
on  chi ckpea, fieldpea and  l ent i l  by KVKs of
Kanker, Kabi rdham, Balrampur, Dan tewada
Baster  under  Chhat ti sgarh , KVK Di ndor i ,
Badwani, Dhar, Jhabua and Shahdol and KVK
Kargil, Zanskar and Leh under Jammu & Kashmir
in tribal areas. The average yield of chickpea was
recorded as 12.15 q/ ha and increase in yield was
38.41% in comparison to local variety yield.

 The p roject  env i sages devel op ing di gi tal
p latforms for  shar ing know ledge resources
related to pulse production technologies to pulse
farmers, extensi on  personnel  and  other
stakeholders. Under the project , know ledge
modules related to production and protection of
p igeonpea and  mungbean  crops have been
prepared for use in digital platforms.

 Farmers’ in format ion use pat tern  rel ated  to
agricultural technologies was recorded. Among
the interpersonal sources, majority of the farmers
used fel l ow farmers (64%) and i npu t dealers
(58%), while formal sources of information were
used to lesser extent. With regards to use of print
and ICT based informati on sources, telev ision
followed by newspaper was used by majority.

 Crop profi le contents on  producti on statistics,
trade statistics, price statistics, Minimum Support
Price (MSP), Crop Calendar, FLD’s, BSP’s, Mandi
prices, Govt . schemes, seed information, ITK’s,
post harvest management, feedback etc. have been
collected  for the current  year.  All  the contents
have been compiled, validated, analysed and
stored in digital format.

 The p roduction of pulses during 2017-18 was
estimated at 23.95 mil l ion tonnes whi ch w as
higher by 0.82 mil l ion tonnes than the last year’s
(2016-17) record  producti on of 23.13 mi l l i on
tonnes and was higher than the five years’ average
production by 5.10 mil l ion tonnes (an increase of
27%).

 The exponential growth rate in  production  of
pulses for last ten years (2008-09 to 2017-18) was
found to be at 4.45% (significant at 1% level) w ith
an Instabil i ty Index of 9.05%.

 As per the time-series analysis, the exponential

growth rates i n MSP dur ing the last ten years
(2007-08 to 2017-18) for pigeonpea, moongbean,
urdbean, chickpea and lenti l  were 11.34, 9.24, 9.4,
10.86 and 9.43% in terms of nominal prices and
6.64, 4.62, 4.77, 6.17 and 4.81% in terms of real
prices.

 As per the time-series analysis of data collected
from Central Statistics Office, Ministry of Statistics
and Programme Implementation and Office of the
Economic A dv iser, M in istr y of Commerce &
Industry, both in terms of wholesale price Index
(WPI) and consumer  pr ice index (CPI) based
measures, price indices of pu lses w ere on  the
decline since the peak during 2016. Inflation in
pulses in percentage terms were negative since
December 2016 in case of CPI based measure and
since February, 2017 i n  case of  WPI based
measure.

 Taki ng i n to consi derat i on  of genotype x
env ironment interacti on (GEI) effect in  Mul ti-
environmental trials, AMMI based selection index
has been used  to rank the genotypes, as i t
captures a large portion of the GEI sum of squares.
This index is the weightage of stabil i ty and yield
component and higher the index value better is
the genotypes.

 Total 1077 farmers and 173.44 ha area have been
covered under Farmer FIRST project. Total 274
farmers were provided hybrid seed of vegetable
crops coveri ng 10.93 ha area for  add it ional
income and employment. Total 47 farmers were
provided hybrid seed by covering 8 ha area under
maize.  Total 273 farmers were provided improved
seed of urdbean and covering 62 ha area. Total
277 farmers were provided improved seed of
urdbean and covering 73 ha area. Total 41 farmers
applied imidaclorpid control of aphid. Total 65
farmers applied indoxacarb for control of pod
borer. One hundred  farmers app li ed
mi cronutr ients for w heat  & chickpea. A ll the
adopted farmers have been registered for Dalhan
Sandesh Portal.

 Total 82 farmers and 23.50 ha area covered.
Scen ted variety  of ri ce as cri ti cal  i nput  w as
provided to the farmers for enhancing production
and income in project area. The recorded yield
under farmer f ield was 42.50 q/ ha for Pusa
Sugandga 4 variety and 48.40 q/ ha for Pant 12
variety. The average net retu rn obtained w as
` 35,460 and ` 36,910 in comparisons to local
yield.

 Altogether 71 farmers were provided 1600 poultry
chicks breed namely CARI N irbhik, Shyama and
Devendra brought from ICAR-CARI, Izzatnagar,
Bareil ly for increasing income employment and
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nu tr it ion. Farmers reari ng 15-20 birds w ere
getting net income ̀  1,010.00 per month and 60
hours employment per month. Similarly, farmers
rearing 25-50 birds were getting ` 5,110.00 and
90 hours employment per month and farmers
rearing at l arge  scale  between 55-110 poultry
birds were getti ng ` 12,680.00 and 120 hours
employment per month. Provided 15 goats to rural
poor women farmers for increasing their income
and nutritional security.

 Duri ng 2016-17, 27 farmers p roduced  about
17,063 kg seed of high yielding, disease resistant
improved var ieties of pigeonpea (IPA 203) and
fieldpea (Var. Aman, IPFD 10-12, Prakash and IPF
4-9) crops and collectively earned a gross income
of ̀  6,76,396/ -. During the year 2017-18, the two
registered groups of par tner farmers in Silhara
and Salempur vi l lages of Kanpur Dehat district
were technological empowered to initi ate seed
production of an about 15 ha of area of fieldpea
(var. Aman, IPFD 10-12, Prakash) by 15 partner
farmers in project vi l lages.

 Voice SMS based  adv isories servi ce “Dalhan
Sandesh ”  of  ICA R-IIPR, Kanpu r  has been
extended under the project to  2,839 farmers from
Jalaun, Fatehpur, Chitrakoot, Hamirpur, Kanpur
Dehat, Balia, Kanpur  Nagar di stricts of Ut tar
Pradesh State thereby l inking experts to farmers

directly. A total of 82,886 customized advisories
were sent ti l l  date on pulse crops on chickpea,
p i geonpea, mungbean, u rdbean and l ent i l
production technologies. The economics of voice
based advisories was worked out to be ̀  1.8 per
crop per farmer.

 To strengthen existing seed delivery system for
ensuring the availabil i ty of quality chickpea seed
to farmers of Hamirpur, Chitrakoot and Banda
district of Bundelkhand region of Uttar Pradesh,
on -farm in terven ti ons were car ri ed  out  i n 8
vil lages under Tropical legumes-III project. These
interventions included 70 participatory on farm
demonstrations of 0.4 ha each on recommended
high  yielding and d iseases resistant chickpea
var ieti es (Desi : RVG 203, Kabu li : Shubh ra,
Ujjawal).

 Partner farmers registered a yield advantage of
4 q/ ha from the demonstration plots as compared
to the con trol  p l ots. Par tner  farmers were
mobi l i zed to Four  Seed  Growers’ Groups in
project vi l lages. During 2016-17, partner farmers
in the groups produced 5,602 kg seed and during
2017-18, 26 ha of area in  the project district is
registered for foundation  seed product ion for
chi ckpea and  partner farmers are expected  to
produce about 33,100 kg of chickpea seed.
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About the Insti tute

Pulses continue to be an important ingredient of
human diet special ly, the large vegetarian population
in the country. In the era of Green Revolution with major
focus on staple food l ike rice and wheat, pulses were
relegated to the marginal lands w ith least of inputs.
This coupled w ith the increasing population resulted
in reducing per  capita availabil i ty of  pulses to the
masses. To enhance the productivity of the existing
varieties by improved production technologies,  besides
breeding for high yielding varieties of different pulse
crops become the prime concern. To take up the cause,
All  Indi a Coordinated Pu lses Improvement Project
(AICPIP) was started in 1966 at the Indian Agricultural
Research Institute (IARI), New Delhi. Later in 1978, i ts
headquarters was shifted to the then Regional Station
of IARI at Kanpur under the name of Project Directorate
(Pulses). It was further elevated as Directorate of Pulses
Research (DPR) in 1984 and became an independent
entity under the direct control of ICAR. In  1993 the
DPR was upgraded and elevated to the status of Indian
Insti tute of Pul ses Research, and  si mul taneousl y,
AICPIP was tri furcated into three coordinated projects
on chickpea, pigeonpea and MULLaRP (mungbean,
urdbean, lenti l , lathyrus, rajmash and pea) to provide
focused    atten tion    on each crop. Since then, the
Institute is pl aying a key role in st rengthening the
nutriti onal  security and sustenance of soil  heal th.
Besides generating basic knowledge and material, other
acti vi ti es of  the Inst itute include developmen t of
approp ri ate crop  p roduct i on and p rotecti on
technologies, production and supply of nucleus and
breeder seeds of improved varieties, demonstration and
transfer of technologies, and strategic coordination of
pu lses research  th rough w ide network  of testi ng
centers across the country.

The Institute is located at Kanpur, Uttar Pradesh
at 26027’N latitude, 80014’E longitude and 152.4 meter
above the mean sea level. It is situated on Grand Trunk
Road, 12 km from Kanpur Central Railway Station
towards New Delhi.

The overall cl imate varies from semi-arid to arid.

The summers are very hot and w inters are cool and
dry.  The monthly weather data for the year revealed
that the mean monthly maximum temperature varied
from 19.2oC to 41.7oC and the minimum temperature
from 3.40C to 26.8oC.  The relative humidity varied from
15.7% to 99.00%.

Multi-discipl inary research of both applied and
basic nature is conducted under six divisions namely,
Crop  Imp rovement, Pl an t  Bi otechnol ogy, Crop
Production, Crop Protection, Basic Science and Social
Science. For region specific and strategic research, the
Institu te has one Regional Centre cum Off-Season
Nursery at Dharwad in Karnataka and one Regional
Station at Bhopal in Madhya Pradesh. To cater to the
needs of the Institute’s activities and mandate, service
units such as Farm Management, Library & Informatics,
A RIS Cel l, H i ndi  Cel l , A rt  &  Reprography and
Publication & Documentation are in place.

The Institute has a well developed 84 ha research
farm at i ts headquarters, Kanpur. Physical Containment
Facil i ty has been created for advancing generation of
the transgenic p lants and fur ther validat ion of  the
transgenic l ines. A post-entry quarantine facil i ty is also
in place to intercept seed borne virus from imported
seeds. In addition, screening facil i ties against major
diseases of pulse crops have been developed. Rain-out
shelter to screen  genotypes against drought, wel l-
equipped l aboratories of biotechnology, mol ecul ar
bi ology, biochemistry, physiology, pathology, bi o-
con trol , soil  chemi stry, medi um-term germpl asm
storage and weather observatory provide necessary
infrastructures for R & D activities. The computer cell
p rov i des faci l i t i es for  data base managemen t,
documentation, and statistical analyses. The l ibrary
houses exhaustive l i terature on pulse crops besides
CAB abstract ing on CD ROM. The museum depicts
pul se technologi es developed by the Institu te. The
Institute has sanctioned strength of 88 scientists, 63
techn i cal , 27 admin ist rat ive and  51 support ing
personnel.
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Staff  Strength
As on 31.3.2018

Organizational  Set-up

Category Sanct ioned In posi ti on Vacant 
RMP 01 01 0 
Scientist 88    74 14 
Technical 63 48 15 
Administrative 27 24 03 
Suppor ting 51 33 18 
 

DIRECTOR
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Institute Research Council
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Plant 
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Crop Protection
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Biotechnology
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Purchase
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Computer (AKMU Cell)
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Transport
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Works & Maintenance
Security
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Units
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Research Administration & Finance Supporting Services
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M andate

 Basic and  strategic research on pulses to improve productivity and quality

 To provide equitable access to information, knowledge and genetic material to develop
improved technology and enhance pulse production

 Planning, coordination and monitoring of applied research on national and regional
issues through All India Coordinated Projects

 Dissemination of technology and capacity building.

M ajor Research Programmes

 Genetic Enhancement for Yield and Quality

 Biotechnological Interventions

 Plant Genetic Resources : Collection, evaluation and conservation

 Cropping Systems Research

 Integrated Nutrients  Management

 Integrated Pest Management

 Physiological Studies

 On-farm Research and Informatics

 Post-harvest Technology
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Linkage and Col laborations
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Financial  Statement

Statement of  Receipt and Expenditure for the Financial Year 2017-18

` in lakh

A. Receipt 2901.10

B. Expenditure
Plan 2901.09

C. Pension and other retirement benef its 148.00

D. AICRP

Chickpea

a. Coordination Unit 9.70
b. Grant-in-aid 1080.30

Pigeonpea

a. Coordination Unit 3.88

b. Grant-in-aid 901.12

M ULLaRP
a. Coordination Unit 6.89

b. Grant-in-aid 1174.01

AINPAL

a. Coordination Unit 12.55

b. Grant-in-aid 268.04

Status of Implementation of SFC 2017-20 Three Year  Plan (Up to 31.03.2018)

(` in lakh)

Head Approved out lay (R.E.) Expendi ture 2017-18 
A. Recurri ng       
Pay &  Allowances/ Wages & Pension 2172.25 2172.25 
TA 25.00 25.00 
HRD 9.56 9.56 
Cont ingency 596.09 596.09 
Total  2802.90 2802.89 
B. Non-Recurr ing   
Equipment, Information Technology &  
Furniture & Fixture 

6.88 6.88 

Works 73.85 73.85 
Library 0.11 0.11 
Total  80.84 80.84 
C. TSP 17.36 17.36 
D.   Total (A+B+C) 2901.10 2901.09 
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Crop Improvement

Project 1: Genetic enhancement of  pulses
for grain yield, qual i ty and multiple stresses
resistance

Chickpea

Performance of  breeding l ines in AICRP trials: IPC
2012-108 w as promoted to AVT 1- desi trial for i ts
possi ble release under  normal sown  cond iti on in
NEPZ. Ten IPC elite breeding l ines (timely sown: IPC
2010-142, IPC 201-14, IPC 2010-72, IPC 2011-142, IPC
2012-31; Late sown: IPC 2007-28, IPC 2010-62; Kabuli :
IPCK 2009-165, IPCK 2010-124, IPCK 2011-179 ) are in
Uttar Pradesh State Adaptation Trials at different stages.
Eight new IPC entries are being evaluated in IVT trials
under AICRP on Chickpea. Proposal for identification
of desi chickpea variety IPC 2010-62 was submitted,
although, i t could not be identified.

Generation of  breeding materials: Forty eight crosses
(32 i n main  season  and  16 i n of f-season) w ere
attempted to generate breeding material. Out of these,
32 fresh crosses were made successfully during main
season involving 3 accessions (ILWC 21, ILWC 81,
ILWC 256) of w ild Cicer spp. to broaden the genetic
base using JAKI 9218 as agronomic base. Ascochyta
blight resistant, tal l  and erect kabuli  l ine, ILC 3279,
w as u ti l i zed  i n hybri di zat ion to develop kabul i
chickpea and HC 5 and IPC 2006-11 for developing
desi varieties for mechanical harvesting. Prominent
donors for transferring tolerance to high temperature
(JG 14), post emergence herbici de (ICC 1205) and
salinity (CSG 8962) were also util ized in hybridization.
Sixteen new crosses were attempted during off-season
at ICAR-IIPR, RC, Dharwad involving high yielding
agronomic bases (JG 11, NBeG 47, GNG 1581, IPC 2006-
11, IPC 2010-134, CSG 8962) and  donors having large
seed, drought tolerance, salinity tolerance, high grain
protein content and w ilt resistance.

Segregating material/generation advancement: Thirty
seven crosses made during 2016-17 were advanced
and F2 seeds harvested. These crosses were made to
generate breeding mater ial to incorporate diseases
resistance, combi ne heat  and  d rought  tol erance,
broaden ing the genetic base and enhanci ng seed
protein content. Thirty three crosses involving two w ild
Cicer ret iculatum   accessions, tal l  and erect pl ant
types, w ilt resistant, heat tolerant and post emergence
herbicide tolerant donors attempted during 2016-17

were advanced. Seventeen F2 were grown and desirable
single plant selections were made. Two thousand one
hundred seventy one single plant selections (SPS) in
various segregating generations (F2: 662 SPS; F3: 657
SPS; F4: 396 SPS; F5: 563 SPS; F6: 256 SPS; F7: 63 SPS)
were grown for further advancemen t and desi rable
types plant selection were made. Similarly, 391 progeny
bulks (desi  and kabuli) from different generations were
evaluated in different preliminary trials.

Evaluation of  el i te breeding l ines: More than 276 eli te
breeding l ines of  desi and  kabu li  ch ickpea w ere
evaluated under irrigated and late sown condition at
ICAR-IIPR, Kanpur. Besides, 20 eli te breeding l ines were
also evaluated at ICAR-IIPR Regional Research Centre
cum Off Season Nursery, Dharwad and ICAR-IIPR, RS,
Phanda (Bhopal).

Station  tri al 1: Three station tr ial s having 27 pre-
breeding l ines in each were evaluated alongwith three
checks (DCP 92-3, JG 16, Pusa 547) under timely sown
condi ti ons at  N ew  Research Campus. The l i nes
surpassing in grain yield to the best check (JG 16) were
IPC 2015-48 (2655 kg/ ha) and IPC 2006-126 (2761 kg/
ha).

Station t rial 2: Under normal  sow n conditi ons, 27
breeding l ines were evaluated along w ith three checks
for grai n y ield  and other traits at  N ew Research
Campus. Genotypes viz., IPC 2014-171 (2071 kg/ ha),
IPC 2015-24 (2021 kg/ ha), IPC 2012-108 (2011 kg/ ha),
IPC 2014-39 (1800 kg/ ha), IPC 2014-51 (1783 kg/ ha)
performed better than the best check, KWR 108 (994
kg/ ha).

Station trial 3: Two station trials having 27 breeding
lines were conducted at Main Campus. In first trial,
IPC 2011-28 (2916 kg/ ha), IPC 2008-92 (2911 kg/ ha),
IPC 2015-183 (2861 kg/ ha), IPC 2008-83 (2850 kg/ ha),
IPC 2010-72 (2821 kg/ ha) surpassed the best check
DCP 92-3 (2795 kg/ ha) in grain yield. In other trial,
our 27 breeding l ines, two l ines (IPC 2007-13:2621 kg/
ha and IPC 2009-21:2905 kg/ ha) exhibited higher yield
than the best check KPG 59 (2561 kg/ ha).

Station trial 4: In kabuli   chickpea, two station trials
each having 30 eli te breeding l ines were conducted at
Main Campus. In the first trial, IPCK 2013-163 (1786,
48.71); IPCK 2012-143 (1771, 39.44); IPCK 2015-241
(853, 41.89) registered higher grain yield than the best
check Pusa Chamatkar (1508 kg/ ha, 28.6 g 100-seed
weight) w ith desired seed size. In other trial, IPCK 2014-
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128 (2388, 41.57) exhibited higher grain yield than the
best check.

Evaluation of tal l  and erect breeding l ines
(suited to mechanical harvesting) in yield
trials

Out of 54 tal l  and erect genotypes (>60o branch
angle), IPC 2014-28 (85 cm, 2821 kg/ ha); IPC 2010-107
(76 cm, 2586 kg/ ha); IPC 2006-27 (89 cm, 2553 kg/ ha);
IPC 2015-58 (86 cm, 2446 kg/ ha); IPC 2014-100 (80 cm,
2375 kg/ ha); IPC 2014-10 (91 cm, 2370 kg/ ha), IPC
2015-54 (74 cm, 2071 kg/ ha); IPC 2015-165 (73 cm,
2000 kg/ ha); IPC 2014-143 (75 cm, 1778 kg/ ha); IPC
2015-123 (64 cm, 1741 kg/ ha); IPC 2014-167 (67 cm,
1619 kg/ ha); IPC 2015-116 (69 cm, 1544 kg/ ha)
performed well. All  of these genotypes were tal l  w ith
erect plant type and were free from lodging. These are
being evaluated for yield and other traits during 2017-
18.

Phenotypi ng against b ioti c and ab ioti c
stresses

Fusarium wilt disease: Out of 227 IPC 2016 series l ines
(35 kabuli & 192 desi) screened against Fusarium wilt,
36 l ines exhibited resistance (1 kabuli-IPC 2016-138
and 35 desi) wh ile 33 l ines (24 desi and 9 kabul i)
exhibited moderate resistance to Fusarium wilt in sick
plot which is predominantly developed for race 2 of
the pathogen. Under AICRP – Pathology programme,
9 eli te breeding l ines (3 kabuli : IPCK 2012-29, IPCK
2006-56, IPCK 2009-165; and 6 desi : IPC 2010-134, ,
IPC 2012-98, IPC 2008-69, IPC 2013-33, IPC 2008-11,
IPC 2007-28) exhibited resistance/  moderate resistance
against different chickpea diseases. Out of these, IPCK
2010-134 and IPC 2007-28 and IPC 2008-69 exhibited
stable resistance over two years against Fusarium wilt
in multi  location screening under AICRP on Chickpea.

Dry root rot disease: Against dry root rot, el i te breeding
lines viz., IPC 2012-98, IPC 2013-33, IPC 2011-85 and
IPC 2010-219 exhibited moderate resistance in first year
screening under AICRP on Chickpea.

Screening against post  emergence herbicide: Si xty
two germplasm accessi ons and eli te breeding l ines
i ncl ud ing 26 p romisi ng and 36 new  l i nes w ere
phenotyped using post  emergence herbi ci de
Imazethapyr @ 100 g/  ha. Only two l ines viz., ICCV
11116 and ST-3-D-2 exhibited stable tolerance against
the targeted herbi cide. Both l ines exhibited stable
reaction against Imazethapyr during 2017-18 as well
indicating their potential for uti l izati on in breeding

p rogramme and  iden ti f icati on  of  gene(s)/ QTLs
control l ing herbicide tolerance in chickpea.

Development of  chickpea varieties tolerant
to heat stress

Generati on  advancemen t of  the fol l ow i ng
contrasting crosses was done. Various physiological
and y ield rel ated parameters were recorded for the
individuals of ICC92944 x JG315 (F3) cross under late
sown condition in field.

KWR 108 × JG315 (heat sensitive × heat sensitive) (F3)

JG11 × ICC1205 (Heat tolerant × heat tolerant) (F3)

JG130 × ICC92944 (Heat tolerant × heat tolerant) F3

ICC92944 × JG315 (Heat tolerant × heat sensitive) (F3)

M app ing population  developed through
SSD method for heat and drought tolerance

1. DCP 92-3 × ICC
92944 (F4 206), 2.
DCP 92-3 × ICC 1205
(F4 165), 3. DCP 92-3
× ICC 96030 (F4 150),
4. DCP 92-3 × ICC
4958 (F4 168), 5. ICC
4958 × ICC 92944 (F4
145), 6. ICC 92944 ×
JG 315 (F3 145), 7. JG
11× ICC 1205 (F3
151), 8. ICC 92944 ×
JG 130 (F3 148).

Breeding f or higher yi eld and enhanced
resistance against abiotic stress in chickpea

A new set of  crosses have been attempted for
various abiotic stress relevant traits: JG 11 × JG 62, JG
62 × JG 11, ICC 92944 × JG 11 (heat tolerance), HC 5 ×
ICC 92944 (heat tolerance), ICC 1205 × JG 16 (heat
tolerance), ICC 96030 × JG 11, ICC 1356 × ICC 92944
(heat tolerance), JG 11 × ICC 96029, DCP 92-3 × HC 5,
ICC 96030 × JG 11, JG 16 × ILC 583, KWR 108 × ILC
583, ICC 07110 × ILC 3518 (heat  tolerance). Four
promising genotypes IPC 11-1-39, IPC 11-6-9, IPC 11-9-
18, ICC 15925, ICC 15894 were selected based on their
high pods/ plant and yield/ plant performance under
late sown condition.

Besides, 76 advanced breeding l ines were sown
under late sown (17th  January 2017) conditi on for
screening against heat. Variations were observed for
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pod setting/  seed setting efficiency under heat stress
period (>35°C Tmax) and plot yield. 14 l ines namely IPC
2015-112, IPC 2015-185, IPC 2014-112, IPC 2015-19,
IPC 2015-147, IPC 2015-149, IPC 2015-151, IPC 2015-
153, IPC 2015-95, IPC  2015-120, IPC 2015-196, IPC
2015-37, IPC 2015-183, IPC 2007-56 have been
identified possessing heat tolerance. These l ines are
being phenotyped during 2018 under field conditions
by sowing on 16th January 2018.

Breeding for yield enhancement in kabuli
chickpea suitable for dif ferent ecologies

Evaluation of kabuli  chickpea germplasm
and el i te l ines

Forty kabu li chi ckpea germpl asm were rai sed
during rabi 2017-48 at ICAR-IIPR, Main Campus for
characterization of morphological traits such as foliage
col our, l eaf shape, leaf size, pod si ze, days to 50%
fl ow er ing, p lant  hei gh t (cm), number  of pod per
peduncle, number of seed per pod, grain yield, seed
size, seed colour, seed shape and 100-seed weight.

Hybridization, generation and evaluation
of breeding l ines

For devel opmen t of  geneti call y  imp roved
breeding l ines of kabuli chickpea for grain yield and
seed size and  broaden ing genetic base of ex isti ng
cultivars and restructuring plant type for suitabil i ty to
mechanical harvesting, twelve crosses viz., (IPCK 2002-
29 /  IPCK 02, IPCK 2002-29 /  Phul e G 0517, IPCK
2002-29 /  IPCK 2006-78, IPCK 2002-29 /  KAK 2, IPCK
2002-29 /  AP 04, IPCK 2002-29 /  MNK 1, IPCK 02 /
AP 04, IPCK 02 /  JGK 1, IPCK 02 /  IPCK 2009-165,
IPCK 2002-29 /  IPCK 2009-165, IPCK 02 /  IPCK 2011-
179 and IPCK 2002-29 /  IPCK 2011-179) were made
during rabi  2017-18. The F1s are being raised during
off-season at ICAR-IIPR, Regional Centre, Dharwad,
(Karnataka) for advancement.

ICVT trials

Two ICVT tri als (ICVT-desi  and  ICVT-kabul i)
received from ICRISAT, Hyderabad having 20 entries
including two checks (JG 16 and DCP 92-3 under desi
and Vihar and Ujjawal under kabuli) were raised in
RBD w ith two replications ICAR-IIPR, Kanpur. Data
on days to flower initiati on, days to 50% flowering,
pl an t hei ght , days to fi rst  pod in iti at ion , days to
matu r ity, p l ot y i el d  and  100 seed  w ei gh t  were
recorded.

Combining Fusarium Wilt and Dry Root-rot
Resi stance i n Ch i ck pea by  I ntegrated
Breeding Approach

Identi f ication of Donor Parents

Forty three advanced breeding l ines w ith WR 315
(Fusarium w ilt resistant ) and JG 2003-14-16 (Dry root
rot resistant) as one of the parent were evaluated for
dual resistance against Fusarium w ilt and dry root rot
in sick plot. These l ines were screened for Fusarium
wilt resistance at w ilt sick plot (predominantly race 2)
at ICAR-IIPR, Kanpur and dry root rot resistance at hot
spot  locat ion at Rajasthan A gri cu ltu ral Research
Institute, Durgapura. Six l ines viz., DR1541, DR1542,
DR1505, DR1540, DR1501 and DR1510 were found to
be resistant and other six namely DR1512, DR1502,
DR1508, DR1532, DR1504 and  DR1511 were
moderately resistant to Fusarium w ilt. Four l ines viz.,
DR1513, DR1504, DR1542 and DR1543 were found to
be moderately resistant against dry root rot.

Generation of Breeding M aterial

Seven teen  f resh  crosses usi ng the paren ts
possessing stable resistance against dry root rot and
Fusarium w ilt viz. IPC 2010-134 x JG 24, GNG 1958 x
IPC 2005-28, IPC 2010-134 x CSJ 556, IPC 2010-134 x
DKG 964, IPC 2010-134 x (IPC 2006-88 x ILWC 179),
GNG 1958 x JSC 37, GNG 1958 x IPC 2007-28, GNG
1958 x GNG 2226, GNG 1958 x DKG 964, JG 37 x NBeG
47, IPCK 2002-29 x IPCK 2006-78, JAKI 9218 x Pant G
5, JG 14 x JSC 37, RSG 931 x IPC 2008-69, JG 14 x ILWC
21, RSG 931 x ILWC 21 and CSJ 515 x IPC 2008-69 were
made. Besides, a set of crosses viz., JSC 37 x IPC 2005-
28, JSC 37 x BG 212, JSC 37 x JG 62, IPC 2005-28 x BG
212, IPC 2005-28 x JG 62 and BG 212 x JG 62 were also
made to elucidate the genetics of dry root rot resistance.
Fresh crosses were made to develop new mapping
population for dry root rot namely IPC 2005-28 x BG
212 and IPC 2005-28 x JG 62.

Generation advancement

Fourteen crosses namely, GNG 1958 x IPC 2007-
28,  GNG 1958 x IPC 2008-103, GNG 1958 x IPC 2005-
28, GNG 1958 x JG 14, IPCK 2002-29 x IPCK 2006-78,
GNG 2226 x JSC 37, IPC 2010-134 x JSC 37, JG 16 x
DKG 964, IPC 2005-28 x BG 212, IPC 2005-28 x JG 62,
JG 35 x JG 3-14-16, JG 37 x Phule G 06102, JG 315 x JG
3-14-16 and IPC 2010-134 x JG 14 were advanced to F2
stage. Three hundred seventeen single plant selections
were done among six crosses namely, JG 16 x BG 212,
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JG 16 x JG 2003-14-16, JG16 x IPC 2005-64, JG 16 x IPC
2005-28, IPCK  2004-29 x IPCK 2012-258 and JAKI 9218
x IPC 2005-24 for advancement to F3.

Enhancemen t of  p rotei n  con ten t i n
chickpea

A ccl i mat i zat i on  and  p re-breed ing geneti c
purification of the reported donor T39-1 for high seed
protein content lead to isolation of two variant l ines
from the base landrace population (Fig. 1). The variant
l ines had  semi spreadi ng canopy at vegetati ve/

podding stages w ith respect to
sp read ing type canopy of the
base population. One of these
l i nes was observed  to have
double podi ng trai t w ith seed
setting, over the years and across
locations. All the three l ines (two
var i ants and  the or i ginal
landrace type) are blue flowered
and  d id  not  show  any
phenological variation for two
consecut ive years. T39-1 (ICC
5912) has been reported for heat
susceptibi l i ty which is a major
hu rdl e i n crossi ng, bu t those
isolates had better heat tolerance
(fi l l ed / unf i l led  pod  rat i o).
Regarding seed protein content,
the land race w i th  spreadi ng
canopy had the highest protein
(>28%), w hereas the varian ts
had protein content ~26%.

Three crosses were made involving parents rich
in protein (>27%), namely, T39-1, T1-A, P3318. F2 seeds
from the single plants of the contrasting cross IPC 2004-
98 x T 39-1 (F2 size = 280) were constituted into famil ies
and si gn if ican t var iati on  i n protein  con tent  w as
observed between them. F3 (size = 320) of the population
were grown and w ide vari ation was apparent w ith
respect to plant architecture and podding behavior.
Phenological variants were handled separately. Two
other F2 crosses, namely, T 39-1 x ICC 4958 and JG 16 x
T 39-1 were duly advanced to next generation through
kernel selection. T39-1, being heat susceptible, has poor
seed setting. However, in the segregating generations
of crosses using T39-1 as donor in improved agronomic
backgrounds, seed  set t i ng cou l d  be imp roved
considerably.

A panel of 78 germplasm accessions constituted
from the IIPR genebank based on nearness in kernel
traits and flower colour of reported high protein donor
l ines (T39-1, T1-A) was evaluated in the field for the
second year and eigh t potential high  protein l i nes
wh ich  were found  promi sing are to be validated.
Multiple trait selection and Euclidean clustering (w ith
phenologi cal  attr ibutes, pl ot yi eld , hundred seed
weight and seed protein content data of one season)
showed co-clustering of the high protein l ines, which
indicate poten tial of correlated selecti on of ind irect
selection to enhance seed protein content (Fig. 2).

Fig. 1 : Hi gh protei n l ine T39-1 and i t s two var iants
(A and DP). Abbreviation: DP- Double podded.

Fig. 2 : Eucl idean clustering of  78 germplasm accessions considering phenological
at tr i butes, pl ot yield, hundr ed seed wei ght  and seed pr otein content.
Accessions: 1 (ICC9914), 2 (ICC10242), 3 (ICC10491), 4 (ICC10036), 5 (ICC4683),
6 (ICC4568), 7 (ICC9553), 8 (ICC10500), 9 (I CC10268), 10 (ICC8470), 11
(ICC2112), 12 (ICC10587), 13 (ICC4945), 14 (I CC1486), 15 (I CC2003), 16
(ICC2091).
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Pigeonpea

Promising pigeonpea l ines for cultivation
in UP state

Proposal for IPA 206 has been submitted for i ts
possi bl e rel ease for cu lt i vati on  in  UP state. The
genotype has yielded 1063 kg/ ha in State Adaptive
Trial conducted du ring 2012-17 w ith distinct y ield
superiority over the check Bahar (934 kg/ ha), NDA 1
(938 kg/ ha) and NDA 2 (912 kg/ ha). Potential yield of
IPA 206 was found to be 2490 kg/ ha at IIPR, Kanpur.
The variety is resistant to w ilt and has medium sized
seed (12.71 g/ 1000 seeds) w ith oval shape, smooth and
black coloured seed coat.

Screening against wi l t

A set of 450 single plant selection progenies of
different advanced generations were screened against
w ilt and 46 resistant SPS were taken in F5 out of 124
SPS, 54 SPS in F6  out of 203 SPS and 48 resistant SPS in
F7 out of 123 SPS under w il t sick field conditi on of
ICAR-IIPR, Kanpur.

Generation of breeding materials

Ei gh teen late & 12 early  crosses of F1s w ere
developed during 2017-18. Different segregating and
advanced generations were advanced viz., 47 F1s and
3 BC2F1 were advanced to F2 and BC2F2 respectively.
Single plant selections were made in 18 F3 crosses (1008
SPS), 23 F4 crosses (506 SPS), 19 F5 crosses (123 SPS), 13
F6 crosses (85 SPS) and 17 F7 crosses (123 SPS). A set of
58 parents was mai ntained  th rough single p lant
selection. Sixty eight genotypes were identified as extra
large seeded for vegetable type breeding purpose from
germplasm nursery (Fig. 3).

Performance of breeding l ines i n AICRP
trials

The entries viz., IIPA 2014-2 (Pusa 9/
Kudrat), IPA 2014-4a (MAL 13/ Kudrat), IPA
2015-2 (MAL 13/  NA 1) and IPA 2015-19
(Ranchi local/ UPAS 120) are proposed for
IVT under AICRP dur ing 2017-18. The
vari ety IPA 9-1 is in  AVT-2 under  state
adaptive trial and IPA 13-1 in AVT for state
adaptive trial during 2017-18.

Station trials (ST)

A station trial comprising 24 entries,
12 entries in each ST were conducted w ith
three checks (Bahar, NDA 1 and IPA 203) in
three replications during kharif  2017-18 at
IIPR main farm.  The entries include IPA 13-
1, IPA 14-6, IPA 14-7, IPA 15-1, IPA 15-19,
IPA 15-2, IPA 16-13, IPA 16-18, IPA 16-22,
IPA 16-6, IPA 16-7, IPA 2014-2, IPA 2014-4A,
IPA 206, IPA 9-1, IPAM 16-1, IPAM 16-2,
IPAM 16-3, IPAM 16-6, IPA 17-1, IPA 17-2,
IPA 17-3, IPA 17-4 and IPA 17-5.

AICRP (Pigeonpea) nominated entries IPA 2015-19 (lef t)
&  IPA 2014-4A (right)

Fig. 3 : Visual  variation f or pod size and dry seed size and colour among
vegetable type genotypes
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I den ti f icati on of an  extra-large seeded
genotype IPAV 16-1 in pigeonpea

Ninety six pigeonpea genotypes were examined
for genet ic vari abi l i ty in  100-seed wei ght  (g). The
highest seed weight (23.65 g/ 100-seeds) was recorded
for the genotype IPAV 16-1 fol lowed by IPAV 16-21
(19.75 g), IPAV 16-15 (19.71 g), IPAV 16-7 (19.67 g), IPAV
16-11 (19.40 g) and IPAV 16-17 (19.05 g).  The identified
extra large seeded IPAV 16-1 genotype has an immense
potential to use as a donor for improving seed weight
in pigeonpea.

Pre-breeding

Two species of Cajanus viz. C.  scarabeoides  and
C.  platycarpus  belonging to primary and secondary
genepool were used in crosses for the introgression of
useful al leles in to the cultivated pigeonpea. The cross
betw een C.  cajan  and  C.  pl atycarpus was not
successfu l, therefore, br idge cross w as at tempted
between C.  scarabeoides and C.  platycarpus  w ith the
aim to cross the hybrid w ith cul tivated  pigeonpea.
Several  Phythop thora stem bl i gh t  tol eran t  and
Fusarium w ilt tolerant large seeded C.  cajan l ines were
crossed w ith C.  scarabeoides for uti l izing the resistance
genes from scarabeoides and also to w iden the genetic
base of the breeding population.

The BC1F6 and  F7 popu lati ons der ived  f rom
crosses, namely Early three (determinate, early and pod
bearing in cluster) x C. scarabeoides (ICP 15685), UPAS
120 x C. scarabeoi des (ICP 15761), IPA C 64 x
C. cajanifol ius (ICP 15629) were advanced to the next
generati on . The der ivat ives of w il d crosses were
advanced to F7 generation. The selfed progenies of the
cross derivatives  among selected F3’s plants between
the adapted l i nes and the F3 derivati ves of Cajanas
scarabeoides namely, NDA-1 x WDN 100, Pusa 2001 x
Bennur local,  IPAC-79 x  WD-5, M arut i x WD-5-1,
Maruti x WDN 100,  WDBCU-5-2 x WDBCU-5-1were
advanced to the next generation. Selections were made
from the F5 derivatives of C. scarabeoides (IPAC 8 x
WDN2-258, ICP 88039 x IPAC 3, ICP 88039 x WD 3,
WDN1-95 x IPAC 3, IPAC 79 x WD 4, IPAC 79 x WD 5,
IPAC 79 x WD 3, IPAC 70-1 x WDN2-288) for advancing
them to F6.

Validation of Fusarium wi l t resistant l ines

Several Fusar i um  w i l t  resi stan t  p i geonpea
genotypes have been  devel oped  ei ther  th rough
crossing and selection or through selection from the
composite population screened in the w ilt sick plot in

the pre-breeding project. These l ines have originated
from diverse genetic background involving multiple
paren ts. The Fusar ium w il t resistan t al l el es were
funneled from BSMR 736, BSMR 853, WRP 1, TS3R,
Banda Local, IPA 8F, C 11, KPL 44, KPL 43, ICPL 8863
and  local accessions from Korba. Multi ple crosses
using mu lti ple paren ts were used to generate the
segregating populations. Some of the highly resistant
genotypes derived f rom the mu lti ple crosses were
channeled into composi te popul ation for derivi ng
further batches of resistant l ines possibly w ith diverse
allel ic composition. The initial batch of resistant l ine
was derived from the two way or three way crosses.
Rigorous selection procedure was fol lowed and all  the
segregating materials were selected and advanced in
the w ilt sick plot of IIPR. The homozygous l ines were
also tested in the w ilt sick plot for at least two years. In
2017-18, these w ilt resistant l ines were validated in
the replicated trial in w ilt sick plot of IIPR, Kanpur.
IPAC 66, IPAC 67, IPAC 68, IPA 10W12, IPA 10W1-8,
IPA 20-2 showed average disease score of 6.2; 2.9, 4.1,
5.0, 6.5 and 8.3, respectively whereas, the adjoining
check planted at regular interval was severely diseased
(% infection). In addition, five l ines viz. IPA 10W4-10,
IPA 10W16, IPA 10W18, IPA 10W20-1 and IPA 10W20-
3 derived from multiple crosses and homogeneous for
morphological  trait segregated  for resi stance i n the
progeny population of at least 40 plants. A minimum
of five resistant p lants were tagged for  testing the
homogeneity of resistance in the next generation. The
lines viz. IPAC 66, IPAC 67, IPAC 68 showed negligible
disease score for past five years. Five late maturing and
extra large seeded l ines viz., IPAV 16-1, IPAV 16-5, IPAV
16-11b, IPAV 16-17 and IPAV 16-22 have recorded
resistance reaction against w ilt for past three years.

Water-logging tolerance in pigeonpea

Pigeonpea exper i ences excess moi stu re at
seedling stage and sometimes subjected to f looding
during rainy season in low lying areas. Even 3 to 4
days continuous submergence leads to hypoxia and
sustains injury to roots and eventually plant dies. IPAC
79 is a water logging tolerant l ine of pigeonpea. It was
tested for water logging tolerance for four  years in
replicated trials conducted at IIPR, Kanpur in 2011-12,
2012-13, 2013-14 and 2017-18.

IPAC 79 (Fig. 4) is a l ong du ration  pigeonpea
advance l ine derived from the cross between Bennur
Local x BRG 2. It was tolerant to 96 hours of water
logging initiated at 20 days seedling stage. It showed
53.8% survival as compared to 0.6 % survival in water
logging sensitive l ine ICPL 7035. In addition to water
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the w ild derivatives, two l ines namely, IPAWD 28-1
and IPAC 2 exhibited resistance against PSB. One early
genotype IPAB 10-9 was also resistant to PSB. A few
materials derived from various cross combinat ions
segregati ng for PSB resistance w ere sel ected  and
advanced  to next  generat i on  for  sel ecti on  of
homozygous resistant l ines.

Screen i ng of  genotypes f or  h i gh
temperature tolerance

A  set  of  150 l i nes w ere screened  for  hi gh
temperatu re tolerance at Bhopal dur ing the per iod
under report. Forty putatively tolerant l ines are being
rescreened at Kanpur under the rainout shelter. Five
plants were randomly selected from each l ine and de-
podded in February. Observations were recorded on
reproductive phenology, pollen germination at high
temperature, pod length, seeds per pod, pods per plant
and 100-seed weight of normal and de-podded plants.
Observations on pollen germinat ion ind icated that
IPA H T 47 has rep roduct i ve super i or i ty at h igh
temperature.

Screen i ng of  genotypes f or  d rough t
tolerance

Pigeonpea genotypes were screened  in rainfed
situation at multi-location and a few l ines that were
consistently performing better under rainfed condition
were selected for validation. During the period under
report, IPAD 4 and IPAD 5 were the best performers. In
2017-18, a set of 19 l ines including drought susceptible
genotypes, were raised i n the rain ou t shel ter for
generating the physiological data. The physiological
data w il l  be correlated w ith the agronomic data from
multi-location trial.

Genetic improvement of  yield and disease
resistance in medium duration pigeonpea

Populations derived from crosses, namely ICP
12195 x VKS 11/ 24-2, IPA 9F x ICP 12195, VKS 11/ 24-
2 x Bahar, IPAC 67 x IPAC 68, IPAC 68 x Bahar, IPAC 79
x WRP 1, ICPL 20135 x Bahar, ICPL 20135 x IPAC 72,
IPAC 66 x IPA 8F, Maruti x IPAC 68, Maruti x IPAC 66,
Maruti x IPAC 67, IPAC 79 x IPAAC 70, Bahar x IPAC
79, IPAC 24 x IPAC 72, ICP 10958 x IPAC 70, IPA 8F x
Bahar, IPA 8F x 56/ 2010, IPAC 70 x IPA 8F, SEL 14 x IPA
8F, IPA 7F x IPA 8F, UPAS 120 x ICPL 88039, ICP 7366 x
ICP 7148, IPAC 24 x IPAC 64, IPAC 66 x IPAC 67 were
advanced to BC1F7 and F9. The F6’s derived through
intercrossing of TTB 7, IPAC 80, IPAC 79, BSMR 853,

logging tolerance, i t was also resistant to Phytopthora
stem bl igh t, an  impor tan t  soi l  borne d isease of
pi geonpea. It is a tal l , erect and compact and late
maturing genotype w ith purple pigmentation on the
stem. It bears streaked and diffused red flowers and
purple sticky pods w ith dark purple seed coat and test
weight of about 12 g. It can also w ithstand moderate
degree of terminal heat. It is an improved genotype (20
q/ ha) but statistically inferior than the national check
Bahar in grain yielding abili ty (24.6 q/ ha) in replicated
trials conducted at IIPR, Kanpur during 2013-14.

A fter mu lt i pl e cycl es of  w ater  l oggi ng, the
chlorophyll content of IPAC 79 remained less affected
(18% reduct ion) even af ter  4 th cycle of  st ress as
compared to other entries. Simultaneously leaf nitrogen
balance index (NBI) declined to the extent of 50% in
sensiti ve genotype ICPL  7035 whereas, only  20%
reduction recorded in tolerant genotype IPAC 79. The
root capacitance dropped from 0.86 nf  to 0.61 nf in
IPAC 79 after exposure to water logging whereas, the
root capacitance declined (1.02 nf to 0.2 nf) drastically
i n the sensi t ive genotype ICPL  7035 i nd i cat ing
irreversi ble damage of roots due to stress affect ing
absorption of minerals and other nutrients from soil.
Water  logging induced  accumu l ati on  of  leaf
anthocyanin was negligible in IPAC 79 as compared
to sensit ive genotypes. Apart  f rom w ater loggi ng
tolerance and Phytopthora resistance, IPAC 79 is an
i mproved  genotype that  showed  good  general
combining abil i ty in crosses w ith w ild derivatives of
Cajanus scarabeiodes.

Identi f ication of Phythopthora stem bl ight
tolerant l ines

The advanced generat ion  w il d derivati ves of
C. scarabeoides were screened against Phythopthora
stem blight (PSB) in the sick plot for the identification
PSB resi stan t  genotypes. The frequency of  PSB
resistance al l el es are more i n  the late matur ing
genotypes, therefore, due emphasis w as gi ven to
identify the PSB genotypes that matures early. Among

Fig. 4 : The genoty pe IPAC 79 showi ng to ler ance to
water-logging at f ield condi tion.
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IPA 8F and JKM 189 were advanced to F7 generation.
The BC1F5 and F6 generations of [IPAC 79 x IPAC 80,
JAP 10-50 x IPA 203, Maruti x IPA 8F, NA 1 x (ICPL
87154), IPAC 80 x (ICPL 87154), IPAC 79 x (ICPL 87154),
Prabhat x IPAC 64 , LRG 30 x Dholi Local, ICP 970 x
JAP 10-52, Bahar x Maruti, NDA 1 x IPA 8F, NDA 1 x
IPAC 68] were advanced.

Short duration pigeonpea

Evaluation of genotypes in station trial

In station trial, 10 entries including three check
varieties i .e. Pusa 992, PAU 881 and ICPL 88039 were
evaluated . Two entr ies, IPA 17E-03 and IPA 17-01
showed 35% and 33% superiority, respectively over
the best check (Pusa 992).

Generation of new breeding material

Twenty two crosses were attempted to generate
fresh  breeding materi al. However, seeds cou ld be
obtai ned  f rom 20 crosses. Ear l y and  extra earl y
du rat ion genotypes were used  as donors in these
crossing programmes.

List of the new F1 crosses in pi geonpea (early
duration) could be obtained

(two crosses) and 46 SPS from four crosses i n F8
generation.

Lenti l

Varieties developed

IPL 220: The biofortified lenti l  variety (IPL 220) having
high concentration of Fe (73-114 mg/ kg) and Zn (51-
63 mg/ kg) in seeds has been released and notified for
cul t i vat i on  i n N EPZ . It  i s devel oped  th rough
hybridization fol low ing pedigree method of selection
from a three way crosse [(DPL 44 x DPL 62) x DPL 58].
I t has average y ield  of 1378 kg/ ha w ith a yi el d
super ior ity of 8.93% and  11.13% over  the check
varieties, HUL 57 and KLS-218 in NEPZ, respectively.
It is small seeded variety (2.4 g/ 100-seeds), has brown
seeds w ith orange cotyledons. It is resistance to major
diseases l ike rust, Fusarium w il t and stemphy lium
blight (emerging disease of the proposed zone).

1 Bahar  ×  ICPL 11326 
2 Bahar  ×  ICPL 20326 
3 Bahar  ×  ICPL 11279 
4 NA 1  ×  ICPL 11326 
5 NA 1  ×  ICPL 20329 
6 UPAS 120  ×  ICPL 11326 
7 UPAS 120  ×  ICPL 20326 
8 UPAS 120  ×  ICPL 11276 
9 CORG 9701  ×  ICPL 11244 
10 CORG 9701  ×  ICPL 20327 
11 CORG 9701  ×  ICPL 20325 
12 PA  406  ×  ICPL 11276 
13 PA  406  ×  ICPL 20325 
14 PA  414  ×  ICPL 20329 
15 PA  414  ×  ICPL 11301 
16 CO 6  ×  ICPL 11292 
17 Asha  ×  ICPL 11244 
18 Asha  ×  ICPL 20327 
19 Asha  ×  ICPL 11301 
20 Asha  ×  ICPL 11279 

 Generation advancement

Single p l an t  selecti ons w ere car ri ed  ou t  i n
different segregating generations. These included 382
SPS from F2 (66 crosses), 119 SPS from F3 (20 crosses),
89 SPS from F4 (seven crosses), 52 SPS from F5 (four
crosses), 88 SPS from F6 (three crosses), 23 SPS from F7

IPL 321: Lenti l  variety IPL 321 derived from a cross
K 75 × DPL 62 has been identified for notification in
UP under normal sown conditions. Its average yield is
12.74 q/ ha. This large seeded variety showed high
resistance to w ilt, rust and Ascochyta bl ight.
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Entry Yield (kg/ha) Promoted to   Zone 
IPL 234 (small seeded)  1056 (18.8%) AVT-1 NHZ 
IPL 233 (small seeded) 976 (9.8%) AVT-1 NHZ 
IPL 339 (large seeded) 1581 (8.2 %) AVT-1 CZ 
 

IPL 315: Lenti l  variety IPL 315 derived from a cross PL
4 × DPL 62 has been identified for notification in UP
under  normal  sow n  cond it i ons. It  has w ider
adaptabil i ty w ith average yield of 1235 kg/ ha in Uttar
Pradesh.  This large seeded variety (2.9 g/ 100-seed
weight) has brow n, att racti ve seeds w ith orange
cotyledons and has resistance to rust  and tolerance to
w ilt.

Performance of breeding l ines i n AICRP
trials

Seven entr ies were evaluated i n AICRP trials
dur ing 2016-17. Three entries including two small
seeded IPL 233 and IPL 234 and one large seeded IPL
339 have been promoted to AVT -1 for NHZ and CZ,
respectively.

Thirteen entries (IPLS 221, IPLS 225, IPLS 227,
IPLS 228, IPLS 231, IPLS 232, IPLB 325, IPLB 329, IPLB
330, IPLB 331, IPLB 335, IPLB 338 and IPL 534) are
being evaluated in UP State Adaptive Trials. Among
these entries, IPLS 231, IPLS 232, IPL 338 and IPL 534
entries have been promoted for second year evaluation.
Small seeded lenti l  variety IPL 225 having average yield
10.27 q/ ha has been recommended for identification
and release for cultivation in Uttar Pradesh.

Evaluation of promising breeding l ines

During 2017-18, two station trials w ith 15 entries
each and one preliminary yield trial w ith 60 entries
were conducted at main and new research farms in
order to evaluate the performance of the entries in ST-I
at main farm, IPL-121802, IPL-161361, IPL-131173, IPL-

141583 recorded higher yield (14.24 q/ ha to 15.00 q/
ha) over the check, IPL 220. The entry IPL-141583 gave
the highest yi eld  (15.00 q/ ha) w ith 14.18% y ield
advantage over the best check variety (DPL 62). This
entry al so showed the hi gh bi omass and 111 days
maturity.  In ST-II, IPL-10834, IPL-151161 and IPL-
151023 entries recorded hi gher yield (14.88 q/ ha to
15.71 q/ ha) over the best check IPL 534. The entry IPL-
151023 gave the highest yield (15.71 q/ ha) w ith 52.1%
yield advantage over the best check IPL 534. This entry
also matured at the earl iest (109 days) in comparison
to other entries.  In PYT, six entries (IPL-171365, IPL-
151302, IPL-161426, IPL-171364, IPL-161464, IPL-
171408) were promising over the checks for further
evaluation in station trial. These entries yielded 14.3 –
16.00 q / ha. A station trial of 15 entries having large
seed size (>2.5 g/  100 seeds) and PYT comprising of
60 entries along w ith the checks IPL 316 and DPL 62
was conducted at RS-IIPR, Bhopal.

Generation of breeding material

During Rabi  season 2017-18, 16 crosses (DPL 62
x B-77; IPL 220 x B-77; IPL 534 x B-77; IPL 406 x B-77;
DPL 62 x 2K/ 303; IPL 220 x 2K/ 303; IPL 321 x 2K/
303; IPL 406 x 2K/ 303; IPL 534 x 2K/ 303; IPL 406 x
SLL-OPFL; IPL 316 x SLL-OPFL; IPL 406 x ILWL 92;
IPL 341 x IPL 538; IPL 342 x IPL 539; IPL 538 x IPL 341;
IPL 539 x IPL  342) were attempted among the eli te
breeding l ines having earl iness, h igh bi omass and
wi der adaptabil i ty. Besides, 12 fresh  crosses were
attempted under the national crossing programme by
using PL 316 and 12 different donors including ILWLS
118, IPL 321, LL1114, PL 7, DPL 58, ILL 7663; LL 699;
RVL 16-4; PL-1; PL 2; DPL -62 and LL 1161.

F1s seeds were grown from seven crosses (IPL 316
x DPL 58, IPL 321 x ILWL 77; IPL 321 x ILWL 63; IPL
220 x ILWL 63; IPL 230 x IPL 534; IPL 233 x IPL 534;
IPL 339 x IPL 316). Ten F1 plants were generated from
these crosses and only six plants were identified as
true hybrids. Also, BC2F1 seeds from two crosses (IPL
6002 x DPL 58 x DPL 58 and ILWL 118 x IPL 220 x IPL
220) were raised during this year and BC2F2 seeds were
harvested from 36 plants.  Single plant selection (SPS)
was made from 22F2 (263 SPS), 50F3 (546 SPS), 35F4
(260SPS); and 13F5 (149 SPS) and bulked 120 progenies
of 23F6 were bulked for yield evaluation.

Development and maintenance of mapping
populations

Trait specific RIL mapping populations for early
seedling vigor (ILL 7663 × DPL 15) having 160 RILs;
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root traits (IPL 98/ 193 × EC 208362) having 200 RILs;
Earl iness (L 4603 x Precoz) having 160 RILs and w ilt
resistance (PL-02 x Precoz) having160 RILs have been
maintained.

ICARDA nurseries

Three ICARDA nurseries for earl iness (LIEN-E-
2018), pre-breeding (L IPBN-2018) and mechanical
harvesting (LIEN-MH-2018) traits comprising  36, 9
and 36 entries, respectively were evaluated at IIPR New
Research Farm. Among these entr ies, three entri es
namely 36201, 36220 and 36234 have been identified
as useful donors for mechanical harvesting, while one
entry 33235 has been  iden t if i ed  for  mechan i cal
harvesting from LIEN-E- 2018 nursery for earl iness.

M ungbean

New varieties developed

IPM  2K14-9 (Varsha): This variety has been developed
follow ing pedigree method of breeding from the cross
EC 998885/ PDM 139. It was tested in UP State Adaptive
Trials during Kharif season for three years (2014-16)
and  outperformed the best  check var iety, IPM 02-3
show ing a yi eld  superiori ty of >35%. I t has been
identified and approved by the State variety Release
Committee for Kharif cultivation in Uttar Pradesh.

IPM  312-20: Developed from the cross, IPM 03-1/ SPS
5, this genotype exhibited >12% superiority over the
best check cultivar, Pant Mung 6 in the North H ill  Zone
(NHZ ) of the country. Therefore, thi s iden tification
proposal has been invited which w il l  be considered
during Kharif AICRP Group Meet 2018. Likew ise, this
variety exhibited >18% superiority over the best check,
IPM 99-125 in U.P. State Adaptive Trials also during
last three years. Therefore, i t has also been identified
for cultivation during Spring season in Uttar Pradesh
and  p roposal  has been  i nv ited  w h i ch  i s being
submitted.

IPM  409-4: The genotype IPM 409-4, developed from
the cross, PDM 288/ IPM 03-1, performed consistently
better over the best check, IPM 99-125 in U.P. State
Adaptive Trials during Spring (2015-17) yielding >9%
better over the best check. Therefore, identi ficat ion
proposal of th is variety has been invited for release
during Spring season in Uttar Pradesh.

IPM  312-09: Developed form the cross, IPM 03-1/ SPS
5, this genotype also performed consistently superior
in U.P. State Adaptive Trials during Spring season. This
variety has been identified for release during Summer
season in Uttar Pradesh.

Evaluation of el i te breeding l ines

During Spring 2017, one demonstrat ion , one
station trial (ST) and one preliminary yield trial (PYT)
were conducted. Station trials comprising of 24 entries
including four checks was conducted. Three entries
viz., IPM 312-394-1 (972 kg/ ha), IPM 9901-6-1 (953 kg/
ha) and IPM 14-46-7 (912 kg/ ha) outperformed the best
check, IPM 410-3 (872 kg/ ha). The PYT was conducted
with 48 entries including five checks and the entries
IPM 610-2-4 (1834 kg/ ha), IPM 604-1-1 (1612 kg./ ha),
IPM 604-1-2 and IPM 101-102 (M X U) (1530 kg/ ha
each)  and IPM 204-212 (M XU) 1473 kg/ ha) outyielded

IPM  302-2 (Kanika): Another superior genotype, IPM
302-2, developed from the cross PM 4/ EC398897 was
also identified as a promising genotype for cultivation
during Spring and Kharif seasons in U.P. State on the
basis of its consistently superior performance over three
years. It ou tper formed the best check, IPM 02-3 by
showing yield superiority of 27%. This variety has been
approved for  release by the State Var iety Rel ease
Committee for Kharif cultivation in Uttar Pradesh.
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the best check IPM 2-3 (1418 kg/ ha).

Dur ing Summer 2018, one demonstrati on (12
entries), 1 station trial (24 entries) and 1 preliminary
yield trial (PYT) (48 entries) were conducted. In station
trial comprising 24 entries including four checks, three
entries viz. IPM 14-106, IPM 312-394-1 and IPM 14-22
outperformded the best check, IPM 2-3.

During Kharif 2017, one demonstration, two ST
and two PYT were conducted. Data were recorded in
ST ad PYT on days to flowering, days to maturity, seed
yield/ plot and disease incidence. ST I the yield data
could not be recorded as the grain was spoiled due to
excess terminal rai ns and  therefore, the t rial w as
considered as vitiated. In ST II, the genotype IPM 701-
704 (MXU) (1274 kg/ ha) recorded the h ighest yield
fol lowed by IPM 101-102 (MXU) (1238 kg/ ha)  and
IPM 14-9 (999.60 kg/ ha)  as compared to the best check,
PDM 139 (916 kg/ ha). Two PYTs were conducted w ith
48 entries each including six checks. While the trials
were in excellent condition before maturity, terminal
rains spoiled the grain quality and hence, both these
tri als w ere also considered as vi tiated and  w il l  be
repeated again during Kharif 2018.

RC, Dharw ad:  One s tat i on t r ial  of  mungbean
comprising 20 entries was conducted during Kharif
2017-18. The genotype IPM-410-3 (1678 kg/ ha)
recorded the highest seed yield fol lowed by IPM 312-
394-3 (1609 kg/ ha), IPM 2-3 (1569 kg/ ha) and IPM 2-
14 (1510 kg/ ha). The entries IPM 312-394-1 (57 days)
and IPM 312-394-3 (59 days) were the earl iest to mature.
Duri ng Sp ring Summer 2018, tw o stati on trials of
mungbean  comprising 24 genotypes each are being
conducted for  their evaluation for yiel d and related
traits.

Evaluation of  promising genotypes in AICRP trials:
Two mungbean genotypes viz., IPM 312-19 and IPM
312-20 performed significantly better  than  the best
check during Kharif season and were promoted to AVT
2 in the North H il l  Zone of the country. Among these,
IPM 312-20 recorded >12% yield superiority over the
best check, Pant Mung 6 in Kharif season in NHZ and
therefore, i ts identification proposal w il l  be submitted
to Varietal Identification Committee. Likew ise, genotype
IPM 14-7 was promoted to AVT 1 in the same zone. In
Spring season, genotypes IPM 512-1 and IPM 410-9
were promoted to AVT 1 in NEPZ as well as NWPZ.

Four new genotypes viz., IPM 512-1 and IPM 410-
9 (Kharif season), IPM 208-1 (Spring season) and IPM
06-05-1 (Summer season ) w ere nomi nated  for
mul ti locat ion evaluat ion  at IVT stage i n  A ICRP,

MULLaRP duri ng 2017-18. In U .P. State Adapti ve
Trials, the genotypes, IPM 410-9, IPM 512-1 and IPM
312-19 performed significantly better  than  the best
check cu lt ivars and  entered in to second  year  of
multi location testing during Spring/ Summer/ Kharif
seasons. Three new genotypes viz., IPM 312-4, IPM 5-
17 and  IPM  9901-8 were nomi nated afresh  for
multi location evaluation during 2017-18.

Development of  new breed ing materi als
and their generation advancement

Intra-specif ic crosses

During Kharif 2017, 11 new intra-specific cross
combinations were made between eli te mungbean
cultivars (IPM 02-3, IPM 02-14, IPM 410-3 and IPM
205-7) and identified donor l ines including IC 251446,
LGG 460, MH 421 and SML 1815.

Two-way crosses: Thirty two-way cross combinations
were also attempted in an order to develop more diverse
genetic material  in mungbean. In al l  these crosses,
sufficient quantity of F1 seed was obtained.

S. No. Name of the Cross 
1. (IPM 99-125/ TCR-7)/ / (IPM 99-125 /  PRR 2008-2) 
2. (IPM 409-4/ IPM 2-3) / / (PDM-139 /  IPM 410-3) 
3. (IPM 99-125 /  TCR-7)/ / (IPM 2-3 /  TCR-188 ) 
4. (IPM  99-125 /   PRR 2008-2)/ / (IPM 410-3 /  IPM 96-2) 
5. (PDM-139 /  IPM 410-3)/ / (IPM 409-4 /  IPM 2-3) 
6. (PDM-139 /  TCR-385)/ / (IPM  410-3 /   IPM 2-3) 
7. (PDM-139 /  TCR-385)/ /  (IPM 2-3 /  TCR-7) 
8. (IPM 2-3 /  TCR-7) / / (IPM 410-3 /  IPM 96-2) 
9. (IPM  99-125 /  IPM 2-3) / /  (IPM  99-125 /   PRR 2008-2) 
10. (IPM  99-125 /  TCR 218) / /  (IPM 205-7 /  IPM 94-1) 
11. (IPM 410-3 / TCR-262) / /  (IPM 205-7 /  PDM-139)  
12. (IPM 205-7 /  PDM-139) / / (IPM 410-3 /  SML 1815) 
13. (IPM 205-7 /  PDM-139) / /  (IPM 410-3 /  LGG-460) 
14. (IPM 410-3 / TCR-262) / /  (IPM 205-7 /  SML 1815) 
15. (IPM 205-7 /  IPM 94-1) / /  (IPM 410-3 /  SML 1815) 
16. (IPM 205-7 /  PDM-139) / /  (IPM 410-3 /  LGG-460) 
17. (IPM 99-125/  IPM 94-1) / /  (IPM 99-125 /  TCR-218) 
18. (IPM 410-3 /  LGG-460) / /  (IPM 410-3 / TCR-262) 
19. (IPM 410-3 /  LGG-460) / /  (IPM 205-7 /  PDM-139) 
20. (IPM 2-14 /  VBG 04-003) / /  (IPM 2-3 /  LGG-460) 
21. (IPM 410-3 /  SML 1815) / /  (IPM 205-7 /  IPM 94-1) 
22. (IPM  99-125 /  PDM -139) / /  (IPM 410-3 /  LGG-460) 
23. (IPM 2-3 /  TCR-188) / /  (IPM  99-125 /   PRR 2008-2) 
24. (IPM 205-7 /  MH-421) / /  (IPM 2-3 /  TCR-7) 
25. (IPM 2-3 /  TCR-188) / /  (PDM-139 /  TCR-385) 
26. (IPM 2-3 /  TCR-7) / /  (IPM 205-7 /  M H-421) 
27. (IPM 410-3 /   IPM 2-3) / /  (PDM-139 /  TCR-188) 
28. (IPM 2-3 /  PRR 2008-2) / /  (IPM 2-14 /  VBG 04-003) 
29. (IPM 2-3 /  LGG-460) / /  (IPM 2-14 /  VBG 04-008) 
30. (IPM 410-3 /  IPM 96-2) / /  (IPM 2-3 /  TCR-7) 
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Advancement  of breeding mat er ials: In advanced
breeding material, 42 superior fixed l ines were isolated.
Besides this, 438 single plant selections from different
segregating generations in mungbean x mungbean and
mungbean x urdbean crosses were also made.

Development and maintenance of mapping
populations

For maintenance of mapping popul ations, 229
F6/ 7 RILs for yellow mosaic disease derived from the
crosses IPM 2-14/ TMB-37 and 189 F6/ 7 RILs derived
from the cross PDM-139/ TMB- 37 were maintained.
These mapping populations were also characterized
for  agronomi c t raits. Trait -speci fi c mapp ing
populations for seed size, days to flowering and days
to maturity are also being developed which are at early
(F2/ F3) stage.

I mprovemen t i n  I nd i an  mungbean
breed i ng p rogramme as reveal ed  by
genome-w i de mapped  mi crosatel l i te
markers

Genet ic d iversi ty and the population genet ic
structure of forty-one eli te l ines of mungbean developed
in Indian mungbean breeding programme during three
decades w ere invest i gated  usi ng 80 mapped
microsatell i te markers. Six hundred ninety six al leles
were detected among the 41 l ines w ith an average of
8.68 alleles per locus. Gene diversity ranged between
0.93-0.05 w i th mean  of 0.68, and  pol ymorphi c
information content ranged between 0.92-0.05, w ith
mean of 0.66. Out of 80 microsatell i tes, 51 were found
highly polymorphic w ith >0.60 PIC value and these
were not iced  as most  i nformati ve. As a resul t of
STRUCTURE analysis, three distinct genetic groups
were identified and revealed that breeding programme
led to a clear-cut improvement in 100-seed weight, pod
length, seeds per pod and plant height in el i te l ines
developed after year 2000 (Fig. 5). The grouping pattern
was also supported by the factorial and UPGMA
analysis.

I dent i f i cat ion of QTLs associated  w ith
M YM I V  resi stance and  associ at i on
mapp i ng f or  days to f i rst  f l ow er i n
mungbean

Marker-trait association of a selected panel of 127
mungbean genotypes w as establ ished  for yell ow
mosaic disease (YMD) caused by MYMIV. Virus-specific
primer pairs, AC/ AV-abut and BC/ BV-abut confirmed
the role of MYMIV in disease development. Out of 256
microsatell i te markers, 31 polymorphic microsatell i tes
were located on four l inkage groups (LGs) viz. LG2,
LG4, LG6 and LG9. These markers were used to identify
the novel QTLs associated w ith MYMIV. The model-
based  popu lati on  st ructu re anal ysis resu lted  i n
formation of f ive di sti nct geneti c subpopu lat ions.
Subpopulation-w ise polymorphic information content
(PIC) ranged betw een  0.58-0.67, indicati ng amp le
amoun t of  var iat i on  at genome l evel . The
subpopulation-V had maximum 149 alleles w ith an
average of  6.58 all el es per  locus. In the study, 17
microsatelli te markers were detected as associated w ith
MYMIV resi stance. Tw o speci fi c regi ons cl ose to
CEDG293 and  cp1038 associ ated  w i th M YMIV
resi stance w ere detected  in  the study. These
microsatell i te loci located on chromosome 2 and 6 may
p rove usefu l  in  marker assi sted  mungbean
improvement programme for  MYMIV resistance.

For another trait, i .e. days to first flower, marker-
trait association studies was completed in another set
of 96 mungbean/ Vigna accessions. Markers X87 and
VR015 were found associated w ith days to first flower
and pod length.

Urdbean

Hybridization and advancing of segregating
generations

Generation of  breeding materials: Fifteen crosses were
successfull y at temp ted involving di verse breedi ng
lines or parents. The crosses are: PLU272xIPU02-43,
KVK-PxIPU02-43, Mash114x M ash1008, PU31 x
LBG685 x Lalitpur local, Mash114x TU103, T-9 x IPU02-
43, Mash1108 x Uttara, Mash114 x PU11-14, Lalitpur
local x  IPU02-43, Lalitpur local  x IPU11-2, U ttara x
PLU272, Mash114 x  IPU02-43, Mash114 x LBG623,
IPU02-43 x T-9 and PLU59 x IPU02-43.

Advancement of  segregating generations:

Twenty breeding l ines and segregating generations (F2-
F8) were advanced as fol low ing :

Fig. 5 : Population genetic structure of  41 mungbean el i te
l i nes based on 80 SSR m ar k ers usi ng t he
admixtur e model . G roups f or  each panel  are
represented by di f f erent colors
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Generati on Fami li es Crosses SPS made 
F8 15 03 100 + 03 bulks 
F5 20 20 200 + 20 bulks 
F4 45 09 140 + 09 bulks 
F3 79 13 200 + 13 bulks 
F2 - 20 20 bulks 

 
Promotion of entries in state varietal trials

IPU 11-2, an entry w ith sufficient yield advantage
was identified for release in Uttar Pradesh.

Station trial

In station trials, three entries out of 20 entries,
IPU 11-6 (956 kg/ ha), IPU 13-9 (950 kg/ ha) and IPU
12-5 (971 kg/ ha) were promising compared  to the
check.

Bioforti f ication for qual i ty traits in urdbean
(Vi gna mungo L . H epper) and  Fe
metabol i sm related  genes’ exp ressi on
analysis in lenti l

A  set  of  100 u rdbean  genotypes grow n i n
augmented design in NRF and Main Farm of IIPR were
harvested and grounded into seed powder and tested
for seed iron and z inc concentrations using atomic
absorp ti on  spectrophotometer  (AA S). The Fe
concen trati on  ranged  from 8-285 mg/ kg w ith an
average value of 99 mg/ kg. In case of zinc, average
estimated value was 32 mg/ kg and it ranged from 0.45-
134 mg/ kg among the tested urdbean genotypes.

Fieldpea

Variety released and noti f ied

IPFD 2014-2: Developed a mottled (violet) tan colour
and bold seeded dwarf fieldpea variety using IPFD 99-
13 and P 1297-97 as parents. It exhibited the average
yield potential of 2270 kg/ ha in Central Zone w ith
more than 26% superiority over the best check 'Vikas'.
It is resistant to powdery mildew in proposed zone

and matures in 102 days. It is moderately resistant to
Ascochyta blight, pod borer, aphid and leaf miner. This
variety has been released and notified for central zone
comprising states of Madhya Pradesh, Chhattisgarh,
Maharashtra and part of Rajasthan.

Generation of  breeding material: Thirty fresh crosses
were attempted during Rabi 2017-18 involving different
donors possessing specific traits viz., large seed size,
number of seeds per pods, pod length, number of pod,
ear l iness, pow dery mil dew  resistance and rust
tolerance.

Evaluation of  advance breeding l ines: In station trial
for  dwar f genotypes, 13 genotypes were evaluated
along w ith three checks. Among these, IPFD 18-2 (3773
kg/ ha) and IPFD18-11(3481kg/ ha) w ere found
promising as compared to the best check, IPFD 12-2
(3410 kg/ ha). In another station trial, 15 tal l  genotypes
were evaluated along w ith three checks. Among these,
genotypes IPF 2018-17 (3012 kg/ ha) and IPF 2018-20
(2783 kg/ ha) were found to be superior as compared
to the best check, IPFD 10-12 (2720 kg/ ha). In
preliminary yi eld tr ial (PYT), 26 tal l  and  18 dw arf
entries were evaluated w ith three checks.

Selections of  promising genotypes f rom segregating
populat ion: Tw enty f ive crosses were raised in F1
generation. From the segregating generations, single
plants were selected on the basis of earl iness, seed size,
pod length, yield per plant and resistance to powdery
mildew and rust. Total 220 single plants from 24 crosses
in F2, 220 single plants from the progenies of 22 crosses
in F3 and 250 single plants from the 25 F4 generations
were selected. In F5 and F6 generation 433 and 168 bulk
single l ines were evaluated, respectively.

Development of  mapping population: 220 SPS from
FS population derived from HFP 4(S) x FC1(R) for rust
resi stance have been  harvested  for  fu r ther
advancement.

Promising entries in AICRP trials: One tal l  fieldpea
en try IPF 16-18 was promoted  to AVT-1 i n N or th
Eastern  Pl ain  Zone (N EPZ ) and  North  H i l l  Zone
(NHZ). Another tal l  type entry IPF 16-13 was promoted
to AVT-1 in NEPZ. Likewise, one dwarf entry IPFD 16-
4 was promoted to AVT-1 for Central zone (CZ). Four
new entries viz., IPF 17-18, IPF 17-19, IPFD 17-2 and
IPFD 17-6 are being evaluated in IVT.

Promi si ng genotypes i n  UP State
coordinated trials

IPF 11-13: The performance of this genotype was found
promising over the popular check variety Rachna in
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Uttar Pradesh State Varietal Trial over three years (2014-
17). Identification proposal w il l  be submitted soon. In
state adaptive trials, four entries have been promoted
and two new entries were submitted this year.

Herbicide tolerant genotypes: Based on last two years
screening, a set of fi fteen genotypes comprising highly
tolerant, tolerant, moderately tolerant, sensitive and
highly sensitive genotypes was examined in larger plot
for  resi stance agai nst popu l ar post-emergence
herbicide, 'metribuzin', @ 500 g/ ha. The plants were
scored for herbicide toxicity on three different stages
viz., 15 days after spray (DAS), 30 DAS and 60 DAS on
a scale of 1-5. Based on scoring for visual appearance
and toxicity on plants, only one genotype P-637 was
found tolerant (Fig. 6). The Institute Germplasm and
Genotypes Identification Committee (GGIC) also visited
field and they were satisfied w ith the performance of
genotype (Fi g. 7). Th i s genotypes consistent l y
w itnessed tolerance for metribuzin @ 500 g/ ha during
previous two years screening also. Therefore, th is
genotype can be uti l ized as donor to accelerate breeding
programme and development of herbicide (metribuzin)
tolerance variety.

Screening for rust resistance

Rust is one of the most important biotic stresses
of fieldpea which is caused by Uromyces fabae and
occurs at flowering and fruiting stage of the crops (Fig.
8). During Rabi 2017-18, F5 populations of 43 crosses
of fiel dpea was screened for rust resi stance under
natural field condition. Total 439 single plant progenies
al ong w i th  th ree checks w ere eval uated  for
identification of resistant sources for rust under natural
field conditions during Rabi  season 2017-18. Data of
rust severity were recorded using 0-5 disease rating
scale. Five random plants were selected in each progeny
for field observation. Out  of 433 progeny evaluated,
301 progenies showed resistance, 6 were moderately
resistant, 61 were susceptible and 65 showed highly
susceptible reacti on agai nst  Uromyces fabae. 176
advanced breeding l ines out of  174 F6 segregati ng
populations were also evaluated. 141 l ines exhibited
resistant  reaction, 8 were moderately resistant, 15 were
susceptible and 10 were highly susceptible against U.
fabae. These resistant l ines could be used for further
fieldpea resistance breeding programme.

Fig. 8 : (a) aecial  and (b) uredial  pustules on lower surf ace
of  leaves af ter disease incidence

Screening of f ieldpea for high temperature
tolerance

Total  151 genotypes compri si ng advanced
breeding l ines, released var iet ies and  germp lasm
accessions were pl anted  at three different dates of
sowing viz., 15.11.17(I), 30.11.17(II) and 15.12.17(III) to
expose the genotypes against different temperatures
regimes. The main objective is to identify stable and
hi gh  temperatu re tol eran t genotypes of  f ieldpea.
Different morpho-physiological observation l ike days
to flow ering, no. of pods/ plant, no. of seeds/ pod,
primary branches, Ist pod bearing node, plant height,
days to maturity, yield/ plant, plot yield, NBI, flavonoids
and chlorophyll content are recorded and are being
analyzed.

Fig. 7 : GGI  Committee visi t

Fig. 6 : Herbicide tolerant genotype (P-637)
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Rajmash

Screening of rajmash germplasm for cold
tolerance

The objectives of th is study was to screen the
seedling emergence and the phenotypic response of
rajmash  germpl asm under  d if ferent  temperature
regimes under field conditions to display stress-tolerant
genotypes w i th good  agronomic performances and
yi eld  potenti al . Eigh ty  genotypes including three
susceptible checks viz., IC 382691, IC 417353, IC 341404
were evaluated in RCBD design w ith two replications
agai nst col d stress under field condition. The data
recorded on various morpho-physiological traits and
all the traits displayed significant differences among
genotypes. Based on the phonological data some of the
promising genotypes were found highly tolerant to cold
viz., EC 15, GPR 203, GPR 204, IC 392636, IC 391488,
NO 3160A, BLF 101, ET 4515, ET 8415, ET 8416, EC
500232, IC 361279, IC 356063 and  IC 340947. The
highly sensitive genotypes were IC 391531, IC 340828,
IC 340865, IC 337290, IC 341404, EC 400445, EC 400361,
IC 360857, IC 382691 and  IC 417353. Consistent
comparable results were observed  in natural  field
condition since from last  two years of  field evaluation.

Rajmash seedl ing died due to cold stress and leaf  damage scale f or cold stress screening

Character  Promi sing accessi ons  
Early flower ing (< 50 days)  IC340877, IC341197, IC340928  
Late f lowering (76-100 days)  IC341435,  EC150250 
No. of primary branches (>3)  EC400414, EC564797, EC150250 
Pod length (>10 cm)  EC500232, ET4515  
No. of seeds per pod (> 5)  IC41668,  EC500232, BLF101  
Vegetable type  IC405545, IC405546, IC341435  
Dual purpose type GPR204 
Resistance to BCMV  EC15, BLF101, C500232, ET8415  
Upright branching  BLF101, EC500232, EC125715  
Large seed type  IC340902  
Purple Stem anthocyanin  IC341389, IC341406, EC150250 
Circular seed type  EC400414  

 

Evaluation of germplasm

Fi ve hund red  germp lasm accessi ons were
evaluated for morphological and agronomic traits in
augmented desi gn at mai n research station, IIPR,
Kanpur. All the germplasm accessions showed w ide
range of variation for the traits studied. The analysis of
var iance revealed  signi fi can t di f ferences for the
characters i nd icat i ng w ide var iati on  among the
genotypes. Superi or  germpl asm accessions w ere
identified for various traits viz., early flowering: (EC
94456, IC 41665, IC 41668 and  IC 41669); earl y

maturity: (IC 41674, IC 43572, IC 47642 and IC 199183);
long pods: (EC 106613, EC 128569, IC 42378, IC 43556,
IC 43557, IC 43564, IC 381103, IC 405506); vegetable
type: (IC 405545, IC 405546, IC 448956, IC 448994 and
IC 43556). These genotypes coul d be ut i l ized  i n
breeding programme for the improvement of specific
traits.

Generation of breeding material

Two thousand crosses were attempted using 20
donor parents in for improvement of specific traits such
as cold  tolerance, BCMV d isease resi stance, dual

purpose type (both grain and vegetable type) and higher
seed yield. Only 34 crosses were successful.

Screening of germpl asm agan ist  BCM V
disease resistance

Three hundred germp l asm acessi ons w ere
screened agai nst BCMV disease under natural field
condition  uti l izing three suscp tible checks viz., IC
341338, IC 341339 and IC 383620. Based on the per
cent disease incidence,  the genotypes were categarized
as highly tolerent : (EC 15, IC 356063, IC 340947, BLF
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101, EC 500407, IC
391488, N O 3160A , ET
84490, GPR 203, EC
564797, IC 341435, GPR
203,  IC 341408, IC 391377
and IC 356005);
moderatel y tolerent : (IC
383566, IC 360859, IC
382655, IC 419886, IC
340938, IC 341407, IC
340961 and  IC 340901) sucessptible : (IC 356064, IC
419787, IC 340911, IC 341381, IC 382674) and highly
sucesspti ble: IC 341338, IC 341339, IC 341340, IC
430037, IC 341386, IC 341395, IC 360865, IC 356057A
IC 356057B, IC 422005, IC 419817, IC 338701, IC 341346
and IC 383620.

Pre-b reedi ng, Germp lasm M anagemen t,
(Evaluati on and Rej uvenati on) and Pre-
breeding

Chickpea
M aintenance of  germpl asm  l ines: Fou r hundred
ch ickpea germp lasm accessions were rejuvenated.
Seventy five selected accessions were evaluated under
timely sown condition. Among those, fi fteen accessions
(ICC15898, ICC 15910, ICC10136, ICC 10641, ICC
15015, ICC 11447, ICC 15879, ICC14245, ICC 15911,
ICC 15896, DKG 21204, DKG 21193, ICC 15900, DKG
21178 and DKG 21191) were identifi ed w ith bet ter
sou rce:si nk  rel at ion and p lot yi el d. A  set  of 177

accessions were evaluated under late sown condition.
Twelve accessions, namely, ICC 16684, ICC 14778, ICC
251813, ICC 14866, ICC 1882, ICC 15847, ICC 15921,
JG 2001-115, RSG 945, ICC 15119, ICC14729 and ICC
07102 were found to be promising w ith respect to yield
and phenological attributes. Based  on performance
and yield across two years, 28 promising accessions
were evaluated for yield and phenological attributes
under timely sown condition. Potential l ines w ith high
plot yield were ICC 15185, ICC 1708, ICC 9553, ICC
15088, ICC 15850 and ICC 10261. All of them had a
plot yield higher than 1.5 kg from plot size of 6sq.m.
(>2500 kg/ ha).

M ai ntenance of  w il d Cicer species: One hund red
nineteen accessions belonging to six wild Cicer species
were sown in Wide Hybridization Garden. Three inter-
speci f ic crosses made dur i ng 2016-17 are being
advanced.

Pigeonpea

Germplasm rejuvenation

Pigeonpea genetic resource comprising of 1000
long durat ion, 380 ear ly  matur ing and 112 w i ld
genotypes belonging to Gene Pool-2 and 3 are being
maintained at ICAR-IIPR gene bank. During 2017-18,
250, 189 and 57 long duration, early duration and w ild
accessions were rejuvenated, respectively. Fifteen late
matu ring trait specific accessions were selected  for
using in breeding programme.
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Screen ing w il d  accessi ons agai nst w i l t
resistance

A set of 57 w ild accessions was screened against
variant-2 of Fusarium udum in w ilt sick field, and
disease reaction was recorded.

Lenti l

Total  450 accessi ons of  act i ve germp l asm
includi ng a d iverse set of  94 local  accessi ons; 87
ICARDA minicore; 100 accessions of Mediterranean
landraces and a population of 96 accessions received
from Kota were evaluated and maintained.

Pre-breeding materials

The pre-breeding l ines generated from cultivated
x w ild crosses were maintained. 405 pre-breeding l ines
from five crosses including DPL 58 x ILWL 118 (120
lines), DPL58 x ILWL 248 (45 l ines), ILWL 366 x DPL
58 (90 l ines), ILWL 425 x DPL 62 (90 l ines), ILWL 189 x
DPL 62 (60 l i nes) derived from crosses of improved
lines (L. culinaris) and   accessions of w ild species (L.
orientalis) were raised and evaluated for yield and other
traits. Besides, 133 single plants were selected in F4
from 32 w ide crosses for advancing to next generation.

M ungbean

During Kharif  2017, 514 germplasm accessions
were rejuvenated from medium term storage. 215 active
germplasm lines were also maintained and evaluated
for different morphological traits. Simu ltaneously, a
min icore set  of  mungbean l i nes compri si ng 296
accessions was raised i n two repli cat ions duri ng
Summer as well as Khar if  seasons at  ICAR-I IPR,
Kanpur and during Kharif season at RS, Dharwad.

Data w ere recorded on  14 morpho-physi ol ogical
parameters besides yellow mosaic disease. The seeds
of mi n icore accessi ons w ere also mul t ip l i ed for
conducting replicated trials during ensuing seasons.

Among w il d Vigna, 107 accessi ons i nclud ing
Vigna radiata  (11); V. tri lobata (19) ; Vigna mungo  (10);
V. umbellata (16) ; V. sublobata (5) ;V. aconiti fol ia (8) ; V.
sylvestris (5) ; V. stipulaceae (2) ; V. radiata var. setulosa
(2); V. hainiana (4) ; V. trinernia var. bournei  (3) ; V.
glabrescens  (1) ; V. pi losa (3) ; V. trinerni a (1) ; V.
dalzell iana (3) ; V. unguiculata (4) ; V. vexil lata (1) ; V.
khandalensis (1)  were maintained during Kharif  2017.
These were also evaluated for 34 morpho-physiological
traits fol low ing IBPGR descriptors.

Prebreeding and distant  hybridizat ion: A large scale
pre-breeding and distant hybridization programme has
been init iated  in mungbean to introgress desirable
genes from w ild Vigna accessions. 107 Asiatic Vigna
accessions were evaluated on 34 morphological traits
over  the l ast  3-4 years besides their  mol ecul ar
characterization for identification of usable and inter-
crossable w i l d accessi ons. On  the basi s of thi s
information, donors were identified in Asiatic Vigna
and  26 new cross combinati ons were attempted  to
generate F1 seeds. Successful  crosses w ere made
between the eli te mungbean l ines (IPM 02-3, IPM 02-
14, IPM 410-3 and  IPM  205-7) and  10 w ild  Vi gna
accessions (VBG 04-003, TCR 93, V. umbellata (PRR
2008-2), TCR 88, VBG 04-008, TCR 89, TCR 20, V.
glabrescens, V. sylvestris (IC277036), and V. sylvestris
(IC 277039). Good quantity of F1 seeds was obtained
from all these crosses.

Wi l t sick f iel d wi th d isti nct  resistant and susceptib le
symptom

Intra-specif ic crosses  
1. IPM 2-14 /   LGG-460 8. IPM  2-14 /  TCR-88 
2. IPM 2-14 /   MH-421 9. IPM  2-14 /   VBG 04-003 
3. IPM 2-14 /   SM L 1815 10. IPM  2-14 /   PRR 2008-2 
4. IPM 2-3 /  SM L-1815 11. IPM  2-14 /  TCR 94 
5. IPM 2-3 /  MH-421 12. IPM  2-14 /  TCR-89 
6. IPM 2-3 /  RMG-1028 13. IPM  2-14 /  V. umbellata 
7. IPM 410-3 /  LGG 460 14. IPM  2-14 /  V. glabrescens 
8. IPM 410-3 /  MH-421 15. IPM  2-3 /  TCR-88 
9. IPM 205-7 /   LGG-460 16. IPM  2-3 /  PRR 2008-2 
10. IPM 205-7 /   MH-421 17. IPM  2-3 /  VBG 04-003 
11. IPM 205-7 /   SML 1815 18. IPM  2-3 /  LGG-460 
Inter-specif ic crosses 19. IPM  2-3 /  VBG 04-008 
1. IPM 205-7/ VBG 04-003 20. IPM  2-3 /  TCR-94 
2. IPM 205-7/  IC 251446 21. IPM  2-3 /  V. umbell ata 
3. IPM 205-7 /  PRR 2008-2 22. IPM  410-3 /  VBG 04-003 
4. IPM 205-7 /  TCR 88 23. IPM  410-3 /  VBG 04-00 
5. IPM 205-7 /  VBG 04-008 24. IPM  205-7 /  TCR-20 
6. IPM 205-7 /  TCR 89 25. IPM  205-7 /  V. umbellata 
7. IPM 205-7 /  TCR  26. IPM  2-14 /  VBG 04-008 
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Urdbean

Plant genetic resource management and i ts
uti l ization through pre-breeding

Under the pre-breeding activity, few inter-specific
crosses viz., IPU11-2 x Vignasylvestris, IPU02-43 x V.
subl obata, IPU02-43 x  V. umbel lata, IPU11-2 x  V.
umbellata, KS-1x V. subl obata, KS-1 x V. umbell ata,
IPU02-43 x Pan t M-6 (V. radiata) and DPU88-31 x
LBG685 x V. umbellata were attempted. In addition to
this, 312 germplasm lines were rejuvenated and their
flow ering data and disease reaction for YMV were
recorded.

Fieldpea

G erm p lasm  rej uvenat i on: N i ne hund red  f i f ty
accession of fieldpea germplasm rejuvenated.

Germplasm evaluation: Two hundred accessions of
fieldpea received from ICAR-NBPGR were evaluated
for  d if feren t  t raits l i ke days to 50% f l ower i ng,
anthocynin, leaf size, fol iage color, leaf axil  color, plant
height, petal color, pod no./ axil , pod curvature, pod
beak, pod color, pod/ plant, pod length, no. of seeds/
pod and days to maturity. The other post harvesting
data viz., seed colour, seed shape 100-seed weight and
yield/ plant are being recorded.

Rajmash

Seventy two rajmash germplasm including three
cultivated varieties (Baspa, Kailash and Tri loki) were
p rocu rred  f rom N BPGR-RS, Sh i mla, H i machal
Pradesh.

In addition, 510 germplasm accessions of rajmash

w ere rejuvenated  and  main tained  at  ICA R-IIPR,
Kanpur. Most of these accessions have been procured
from ICAR-NBPGR national gene bank regional station
viz., Bhowali and Shimla.

Seed production and quali ty enhancement
in pulses

Longevity in kabuli  chickpea cv. Kripa

Kri pa seeds w ere stored in  ju te gunny bag,
hermetic polyethy lene bag, si lo and convent ional
polypropylene sacks for nearly two years and tested
for seed quality  parameters on periodical intervals.
Seeds stored in jute gunny bag recorded  on ly 6%
germination, while seeds in hermetic polyethylene bag,
si lo and conventional polypropylene sack recorded 48,
36 and 20% germination, respectively after 20 months
of  storage (Fig. 9). The Kripa seeds had an in iti al
germination of 80%.

Larger Variation f or seed colour, size and shape

Field view of  germplasm accessions of  f ieldpea
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Identi f ication of PHS tolerant genotypes in
Vigna species

One hundred and forty urdbean genotypes (99
germplasm and 41 varieties) and 59 w ild accessions of
11 different Vigna species were screened for the level of
var i ati on  i n  pre harvest  sp rou t ing (PH S). Seed
germination inside pod was used as a measure of PHS.
PHS among 140 urdbean genotypes ranged between
2.86-93.81%. Thirteen germplasm lines (PLU 662, NO
7668-43, IPU 99-95, IPU 99-247, IPU 8, PLU 302, IPU
99-221, LBG 20, CN 3515, BG 367, PKJU 1, PLU 65,
NPU 302) had PHS value of less than 10%. Among 59

wild Vigna accessions, PHS value ranged betw een
0-100%, w i th  a mean of  55.86%. Five accessions
(IC 276983, IC 349701, Trichy local 1, LRM/  13-33 and
LRM/  13-26) of Vigna tri lobata and one accession
(IC 251440) of Vigna sublobata recorded no pod loss
due to PHS w ith 0% fresh seed germination (2.5% in
V. sublobata).

Nucleus Seed Production and M aintenance
Breeding

In p igeonpea, nucl eus seed of IPA 203 was
produced in isolation at New Research Campus and
58 parents have been maintained through single plant
selection.

In lenti l , 140 kg nucleus seed of seven released
varieties (IPL 81, IPl 406, DPL 15 and DPL 62, IPL 316,
IPL 526 and IPL 220) was produced and 2800 single
plants of above varieties were selected for nucleus seed
production during next year.

During the year 2017-18, 180 kg nucleus seed of
six mungbean varieties (IPM 410-3 (Shikha), IPM 205-
7 (Virat), IPM 99-125 (Meha), PDM 139 (Samrat), IPM
2-3 and IPM 2-14 was produced. More than 3000 single
pl ant  selections of 8 released var iet ies (i ncl udi ng
Kanika and Varsha) were also taken du ring Kharif
2017 for grow ing singl e pl an t p rogeny row s for
producing nucleus seed.

Twenty kg nucleus seed of IPU 02-43 and 25 kg of
IPU 94-1 was produced in urdbean.

The nucleus seed of Institute developed fieldpea
varieties viz., Adarsh, Aman, Vikas, Prakash, IPFD 10-
12, IPF 4-9, IPFD 6-3, IPFD 11-5 and IPFD 12-2 of
fieldpea was produced.

Breeder Seed Production

During 2017-18, 638.48 q  breeder seed of different
pulse varieties was produced :

Fig. 9 : Changes in moisture content and normal  seedl ings
wi th storage

Var i ati on i n PH S (%) and FSG (%) i n  w i l d Vigna
accessions

Crop Variety BSP (q) 
Chickpea Subhra, Ujjawal, JG 14, RVG 202, RVG 

203 
206.51 

Fieldpea Prakash, Vikash, IPFD 10-12, Aman, 
Adarsh, IPFD 4-9, IPFD 6-2, IPFD 11-5, 
IPFD 12-2 

175.35 

Mungbean Samrat, M eha, IPM  2-3, IPM  2-14, Virat, 
Sikha 

88.05 

Pigeonpea IPA 203, TJT 501 79.75 
Lentil  IPL 316, IPL 406, IPL 526 48.66 
Urdbean Uttara, IPU 2-43 34.20 
Rajmash Utkarsh 3.96 
Horsegram CRIDA 18A 2.00 

Total 638.48 
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cm in EC 208362. While it ranged from 11.8 cm to 67.6
cm in RIL mapping population. The shoot length was
17.0 cm in IPL 98/ 193 and it was 13.0 cm in EC 208362.
However, i t was ranged from 4.7 cm to 21.5 cm in in
RIL mapping population. This mapping population
was also evaluated for phenotypic t raits and RILs
having long roots showed good poddi ng at Bhopal
location.

CRP on  mol ecu l ar  b reed i ng f or
improvement of  tol erance to b iot ic and
abiotic stresses, yield and quali ty traits in
crops: Chickpea

This project was undertaken w ith an objective to
pyramid genes for multiple resistance to races 1, 2 3
and  4 of Fusarium oxysporum f.sp. ci cer i  causi ng
Fusarium w ilt in el i te chickpea cultivar JG 16. The eli te
genotypes viz., Vijay and WR 315 were used as the
donors for introgressing the genes of interest.  The BC1F1
progenies of the crosses JG 16 X WR 315 and JG 16 X
Vijay were subjected to foreground selecti on using
linked markers and true heterozygotes were identified.
These were subjected to second round of backcrossing.
Li kewi se the F1 X F1 i ntercrossed p rogeni es of the
crosses JG 16 X WR 315 and JG 16 X Vijay were also
subjected to marker analysis using foreground markers
and the true heterozygotes were backcrossed i n an
ef for t to pyramid  mu lti ple race resi stance against
Fusarium wilt. The ident ified markers viz ., TAA 60,
TA194, GA16, TA59 for race 1, TR19, TA110, TS47, TA37
for race 2, TR 19, TAA60, TA194, GA16 for race 3, TR19,
GA 16, TA 59 for race 4 were used  for  foreground
sel ecti on  in  the backcross progeni es. In another
priogramme on marker assisted breeding for drought
tolerance, 03 true heterozygotes in the BC1F1 progeny
and 12 F1s were backcrossed w ith JG 16. In al l  crosses,
the fresh F1 seeds were also crossed w i th recur rent
parent JG 16, to develop backcross progenies which
wil l  be subjected to foreground selection.

CRP on Hybrid pigeonpea

Wide hybridization and CM S diversif ication

One F2 population comprising 150 individuals
derived from the population ICPL 20340 (C. cajan) ×
Cajanus scarabaeoides (ICP 15739) was grown. Only
one par t i al  ster i le p lan t  w as observed i n  the
population. Ten pigeonpea l ines (AL 15, ICP 7148, AL
201, Pusa 2002-2, MN 5, ICP 88034, ICP 20338, ICP
11255, ICP 20340, PAU 881) are under different stages
of CMS conversion. Fresh crosses were attempted to

200.70 kg nucleus seed of four released varieties
of  Rajmash  i .e.  PDR 14 (42 kg), Arun (62.36 kg),
Utkarsh (58.36 kg) and Amber (38 kg) was produced.

External ly Funded Projects

Devel opment of  molecular marker (SSR)
resource putatively l inked to heat tolerance
in chickpea

Phenotypic data for various heat tolerance related
traits were recorded in 160 chickpea genotypes under
normal and late sown conditions. The DNA of these
genotypes were isolated and genotyping (through SSR
markers) of these genotypes is under progress for
GWAS study for investigating MTA for heat relevant
traits.

Generat i on  advancemen t of  genet i c
material

Crosses in F1 generation: JG11 × JG62, JG62 × JG11,
ICC92944 × JG11, HC5 × ICC92944, ICC1205 × JG16,
ICC96030 × JG11, ICC1356 × ICC92944, JG11 ×
ICC96029, DCP92-3 × HC5, ICC96030 × JG11, JG16 ×
ILC583, KWR 108 × ILC583, ICC07110 × ILC3518.

Crosses in F2 generation: KWR108 × JG315 (F2), JG130
× ICC92944 (F2), JG11 × ICC1205 (F2), ICC92944 ×
JG315).

Crosses in F3 generation: Digvijay × IPC2004-54 (F3),
GNG1581 × ICC4958 (F3), JAKI9218 × IPC2004-52, JG16
× ICC4958 (F3), D igvi jay × ICC4958 (F3), JG 16 ×
IPC2004-98 (F3).

Crosses in F4: HC5 × JG16, JGK1 × JG16.

Crosses in F5 generation: JG11 × ICC4958 (F5), JG16 ×
ICC 4958 (F5), KWR 108 × ILC3279 (F5), DP92-3 × ILC
3279 (F5), ICC92944 × ILC3279 (F5), KWR108 ×
ICCV96030 (F5), FLIP03-100 × ICC4958 (F5), JGK1 ×
ICC4958 (F5), JG315 × IPC2004 -52 (F5), ICC1205 × JG03-
14-16 (F5).

Crosses in F7 and F8 generation: IPC06-11 × ICC96030
(F7), T39-1 × ICC 96030 (F7), IPC09-50 × BPM (F7), IPC09-
50 × IPC09-88 (F8).

Phenotyping for root traits in lenti l

A mapping popu lat ion  compr isi ng 200 RILs
derived from a cross IPL 98/ 193 (long root) x EC208362
(short root) was phenotyped in PVC tubes for root traits
(Fig. 10). Observations were recorded after 60 days of
sowing. Root length was 46.3 in IPL 98/ 193 and 15.0
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covert ten extra short duration l ines (ICPL 11244, ICPL
11276, ICPL 11279, ICPL 11292, ICPL 11301, ICPL
11326, ICPL 20325, ICPL 20326, ICPL 20327 and ICPL
20329) into male steri le genotypes.

D evel opmen t and  eval uat ion  of  ear l y
maturing CM S hybrids

Eight hybrid entries were selected for testing in
trial using two check varieties, Pusa 992 and PAU 881.
The days to maturity varied from 141 (PAU 881) to 210
days (BDNPH 15-01 and BDNPH 15-02). Concerning
yield superiority, four hybrids, PAH 3,  BDNPH 15-01,
IPAH 16-06 and BDNPH 15-02 showed > 20% yield
superiority over the best check i .e. Pusa 992. Further,
62 A × R combinati ons w ere evaluated for ferti l i ty
restoration and yield. The ferti l i ty restoration ranged
from 66% (GT 33A  X CO2R) to 100% i n  these
experimental hybrids. Twenty two cross combinations
showed complete ferti l i ty restoration. Based on yield,
superior cross combinations (A × R) were identified,
which included CORG 990047 A X CO 2R, PA 163A X
CO 2R and ICPA 2039 X CO 2R. In parallel, 117 new

cross combinations were made for their evaluation in
this Kharif  season.

M aintenance of A, B and R l ines

Twenty steri le (A) l ines, cognate maintainer (B)
l ines and 80 restorer (R) l ines are being maintained.

CRP on  Agro-bi od iversity : Pi geonpea
(Characterization of germplasm)

Fou r hundred pigeonpea germp lasm recei ved
from ICAR-NBPGR were sown in Augmented Design
w ith  3 nati onal  checks and a local check for
characterization of the germplasm. Observations are
being recorded on descriptors and a few agronomic
traits. The yield attributes were also recorded.

Genomic data analysis for identi f ication of
economical ly important markers and viral
diagnostics in pulses

A comparative transcriptome analysis of young

Fig. 10 : Variation in root length in 200 RILs
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floral buds from the CMS line (ICPL 88039A) carrying
A2 cytoplasm and its cognate maintainer l ine (ICPL
88039B) was conducted. The digital gene expression
(DGE) analysis revealed a set of 311 genes that showed
differential expression between ICPL 88039A and ICPL
88039B. Of these 311 DEGs, 17 genes showed down-
regulation while 214 remained up-regulated in ICPL
88039B as compared to the CMS line. Based on GO
and KEGG analyses, we cou ld potential ly associate
CMS in pigeonpea w ith genes and transcription factors
involved in important bioprocesses including “ATP
production” and “Pollen development and pollen tube
growth” . Importan tly, four  DEGs namely Probable
methyltransferase 18 (PMT18), Pollen-specific leucine-
rich repeat extension 3 (PSL3), Sucrose transport SUC8-
like (SUC8), Lascorbate oxidase homolog (L-AOH) were
selected for validation of DGE results from flower bud
tissue. Flower bud tissue of ICPL 88039A was taken as
control. The ratio of Log2 fold change in RNAseq and
qPCR RNA seq data showed a close agreement w ith
these four genes showing upregulation in both datasets.
In parallel, the transcrip tome assembly  for genetic
variants was mined. We found a total of 17,787 and 72
simple sequence repeat (SSR) markers from de novo
transcriptome assembly and DEGs, respectively. We
successfull y desi gned 12056 pri mers f rom de novo
assembly. We al so constructed a gene regu latory
network using 308 DEGs. A total of 30 hub genes were
obtai ned  and  thei r role i n p l an t  rep roducti ve
development has been well established in other crops.
Our study constitutes the first report on candidate
genes and gene regulatory networks associated w ith
CMS trait in pigeonpea.

In order to investigate Fusarium w ilt response in
pigeonpea, transcriptome profi l ing was performed with
root samples under different time frames and RNAs
were harvested for downstream library preparation for
Il lumina H i Seq2500. The basi c anal ysis included
min i ng DEGs, transcr i pt i on factors (TF), gene
regulatory network depicting hub genes along w ith
discovery of SSR-FDM, genic SNPs, lncRNA and Indels
etc. DEGs included a total of 4,133 up-regulated and
4,249 down-regulated genes. We have selected top 10
up  regulated and 10 down regu lated  d if feren ti al
expressed genes based on the experimental fold change
value af ter normali zat ion  and p-value for  fu rther
quan titative analysis. Functional  annotation of  the
sequence was carried out using Blast2GO. Blastx results
showed the homologous sequences present in protein
database corresponding to the query sequences. These
sequences were further categorized into gene ontology
categories viz., molecular function, biological process
and cellular components.

Widening the genetic base in  pigeonpea
[Cajanu cajan (L.) M i l lsp.]  through  pre-
b reed i ng ef f or ts f or  devel op i ng  next
generat i on  w i l t  resi stan t and
photoinsensitive early genotypes

Evaluation of genotypes for earl iness and
yield

During Kharif  2017, a set of 161 early maturing
genotypes were evaluated by planting at three different
sowing dates w ith two checks (UPAS 120 and Pusa
992) for earl iness yield and yield attributing traits and
photo-insensitive reaction. Among all genotypes, 26
li nes (ICPL-11263, ICPL-11255, ICPL-20338, ICPL-
11254, ICPL-11265, ICPL-11274, ICPL-11256, ICPL-
20340, ICPL-11260, ICPL-11276, ICPL-20333, ICPL-
11270, ICPL-11253, ICPL-11258, ICPL-11265, ICPL-
11298, ICPL-11326, ICPL-11301, ICPL-11306, ICPL-
11303, ICPL-11292, ICPL-11264, ICPL-1134, ICPL-
20328, ICPL-11333, ICPL-11254) were recorded as early
flowering and maturing (120 days).

Sixteen genotypes (ICPL-11263, ICPL-11255, ICPL-
11259, ICPL-20338, ICPL-20340, ICPL-20336, ICPL-
11251, ICPL-11258, ICPL-11260, ICPL-11265, ICPL-
11254, ICPL-11274, ICPL-87, ICPL-84031, SKNP-0516
and GAUT-86-25) were reported as w ilt resistant.

Generation of breeding material

Twelve F1 crosses were attempted during 2017-
18 aiming to incorporate earl iness and high yield. Four
crosses involved w ild accessions for developing pre-
breeding materials viz., UPAS 120/ ICP 15685-2 (C.
scaraboides), UPAS 120/ ICP 15763 (C. sericius), Pusa
992/ ICP 15642 (C. l ineatus), Pusa 992/ ICP 15685-2
(C. scaraboides).

I nternat i onal mungbean  improvemen t
network  (ACIAR-Austral ia)

Replicated trial of mungbean minicore collection
(MCC) comprising 296 was conducted to evaluate the
MCC and multiply i ts seeds simultaneously. Another
trial was conducted at ICAR-RS, Dharwad (Karnataka)
during Kharif  2017 to evaluate the MCC and multiply
its seeds. Among the 296 MCC accessions, two did not
germinate at ICAR-I IPR. At  Dharw ad , al l  entri es
germinated well. Most of the MCC entries were found
susceptible to yellow mosaic disease. Only 5 accessions
viz ., VI004957AG, VI004934A G, VI004973B-BLM,
VI004937A G and VI002190BG were found h igh ly
resistant 55DAS while 47 w ere resistant at both the
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locations. While no other major disease was recorded,
a few accessions in the initial screening were found
desirabl e for  yi eld  traits. When pooled  f rom both
locations, (Kanpur and Dharwad) sufficient seed was
harvested in 285 minicore accessions while seed could
not be harvested in 11 accessions. A set of 10 Indian
mungbean varieties was sent to ICAR-NBPGR along
with al l  necessary documents for i ts onward dispatch
to AVRDC as per provision in the project. The seed has
been received at World Veg, Taiwan . Total genomic
DNA was also extracted from all minicore accessions.
Its quantification and quality check was completed.

Devel opment of  lenti l  cul tivar with  high
concentration of iron and zinc (HarvestPlus
program-ICARDA)

 Bioforti fi ed lent i l  vari ety IPL 220 having high
concentration of Fe (73-114 mg/ kg) and Zn (51-
63 mg/ kg) has been released for cultivation in
NEPZ.

 Analyzed the Fe and Zn content of 100 accessions
of lenti l  including lenti l  varieties and entries that
being eval uated in PYT and Station trai l . The
range of Fe varied from 50.7 ppm (IPL141685) to
248.5 ppm (IPL 230) while Zn ranged from 34.1
ppm (IPL 14147) to 67.3 ppm (IPL 325).

 A BC2F5 population of >500 individuals derived
from the cross IPL 220 x ILWL 118 were grown for
i dent if icat ion markers associ ated  w ith QTL
control l ing Fe and Zn concentration in lenti l . The
20 single plant progenies are being uti l ized for
SNP genotyping and phenotyping w ith Fe and
Zn concentration for identifi cation of genomic
regions associated w ith molecular markers.

 One hundred forty five single plants were selected
from 5 crosses in F2 (IPL 220 x IPL 328, IPL 534 x
IPL 220, IPL 220 x IPL 248, IPL 328 x IPL 534, IPL
316 x  IPL 2200 and advanced  thi s year for
developing the fixed l ines.

 Fe and Zn concen trati on was analyzed in  30
entries evaluated in PYT and AICRP trials. In these
entries, Fe was ranged from 15.4 to 149.0 ppm,
while concentration of Zn was 24.4 to 79. 2 ppm.

 Fifteen entries were grown is station trial at ICAR-
IIPR, RS, Bhopal and ICAR-IIPR, Kanpur. The
seeds of these entries were analyzed for Fe and
Zn concentration. The Zn concentration ranged
between 14.4 and 63.2 mg/ kg at IIPR-RS, Bhopal
and  f rom 20.0 to 54.8 mg/ kg at ICA R-IIPR,
Kanpur, while range of Fe concentration was from
10.8 to 81.6 mg/ kg at IIPR-RS, Bhopal and 39.1 to
103.8 mg/ kg at ICAR-IIPR, Kanpur. These results
showed significant genetic variabil i ty for Fe and

Zn  concentrati on  i n studi ed  breed ing l i nes.
However, genotype × year interaction effects were
found significantly high for both Fe and Zn.

 Fe and Zn concentration in the seeds of 15 entries
of station trial-2 grown at ICAR-IIPR, RS, Bhopal
was analysed and Zn concentration in the seeds
of their entries ranged between 14.4 and 44.0 mg/
kg, while Fe concentration between 17.0 and 93.0
mg/ kg. These results are needed to validate.

H arnessi ng f avou rab l e QTL  f or  y i el d
contr ibu ting trai ts f rom w ild  and exot ic
germplasm of lenti l  using AB-QTL analysis
(DBT–funded)

Yield Traits: Developed BC2F2 population of >1500
plants from cross IPL 220 x ILWL118 (L. orientalis) for
yield traits. The individual plant progenies of BC2F2
populations are being phenotyped for agronomic traits
and a w ide range of variation for flowering time (55-85
days), plant height (20-60 cm), primary branches (2-5),
secondary branches (8-58), pods/ plant  (8-393), and
yield per plant (2.4 to 14.4 g) was observed among this
population.

Early growth vigor trait: Developed 17 BC2F1 (out of 22
seeds) plant progenies from [(i .e. IPL 220 (small seeded)
× ILL 6002 (exotic l ine), while 6 BC2F1 (out of 24 seeds)
plant progenies were developed from another cross
DPL 58 (l arge seed) × ILL 6002 (exotic l ine)]. These
progenies are being selfed during current Rabi  season
(2017-18) for generating BC2F2 populations.

Genotyping: Thirty samples of these populations are
being sequenced for studying the marker-trait analysis
through bulk segregant analysis (BSA).

Character i zat i on , mapp i ng and
transcr ip tome analysis of  seed  p rotein ,
 -carotene and mineral contents in chickpea
(Cicer ariet inum L.)

Standardi zat i on  of  the p rotocol (regard ing
samp l e p reparat ion ) for total  protei n  detect ion
(Kjeldahl   method) in the reported accessions w ith high
(>27%) and low (<17%) protei n  con tent  showed
decorticated kernels producing repeatable results w ith
respect to whole grains. Validation for seed protein
content  across the seasons (rabi  and  khar if ) and
locati ons (Kanpu r and Dharwad) i n contrast ing
accessions showed high protein in T 39-1, T1-A, P3318
and low protein in NEC 755, P 3719. However, reported
low protein l ines (NEC 755, P 3719) showed up to 21%
total protein under Kanpur condition (w ith respect to
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reported 15-17% in ICRISAT, Hyderabad).

Du ri ng mai n season  and  of f -season , fou r
contrasting crosses were attempted and hybridity of F1
seeds were confirmed based on kernel characteristics.
Accessions T39-1 and T1-A were used as donors and
NEC 755, ICC 4958, CSG 8962 were taken as recipients.

A diverse panel of 140 genotypes constituted at
ICAR-I IPR, Kanpur has been phenotyped  for  total
protein content and three breeding l ines, namely, IPC
2010-72, IPC 2008-103, IPC 2005-28 were identified
w ith total protein ~27%, which might be potential donor
l i nes. Random heterozygous F2 pl an ts from three
contrasti ng crosses (JAKI 9218 x T39-1, DCP 92-3 x
T39-1 and ICC 4958 x T39-1) were selected and famil ies
were constituted  from the different types of kernels
harvested from the single plant. Total protein content
of  those fami l ies was observed  to be d if feri ng
signifi cantly and even transgression was observed.
Th is observat i on  i nd i cated  that  segregati ng
popu lat ions mi ght  be handl ed based  on  famil y
constituted on the basis of kernel characteristics from
the seeds harvested from the single plants. During Rabi
2017-18, a diverse panel of four hundred accessions
constituted at ICAR-IARI was evaluated under field
conditions in Kanpur and are being phenotyped for
total protein content.

Enhancing breeder seed production

During 2017-18, 12 BSP centers have additionally
produced 4862 quintals of breeder seed of di fferent
pulse varieties against the target of 978 q.

Crop Target (q ) Producti on (q) 
Chickpea 235 3241 
Lent il 166 205 
Fieldpea 68 190 
M ungbean 195 374 
Urdbean 166 304 
Pigeonpea 123 548 
Total  978 4862 
 

Creation of seed hub

Dur i ng 2017-18, 150 seed  hubs l ocated
throughout India produced 1,06,387.64 q quality seed
against the target of 84,770 q.

International col laboration

International Collaboration has been established
with, AVRDC, Taiwan; BARI, Bangladesh; ACIAR,
Austral ia and DAR, Myanmar, funded  by ACIA R,
A ustral i a th rough  In ternati onal  M ungbean
Improvement Network.

Projects completed

1. Genetic i mp rovement for  yi el d and  mult ip le
stresses in lenti l  (institute).

2. Genetic resources management in lenti l .

3. Harnessing favorable QTL for yield contributing
traits from w ild and exotic germplasm of lenti l
using AB-QTL analysis (DBT funded).

4. Improving seed quality of major pulses.

Crop Target  
(q) 

Producti on  
(q) 

M ungbean 18610 18719.05 

Urdbean 11550 14332.11 

Pigeonpea 15300 17216.18 

Chickpea 25300 37772.9 

Lent il 8350 11079.2 

Fieldpea 4410 4604.5 

M othbean 100 205 

Cowpea 650 1020 

Horsegram 300 425 

Rajmash 100 592 

Lathyrus 100 421.7 

 Total 84,770 1,06,387.64 
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Plant Biotechnology

Genomics enabled pulses crop improvement

M arker assisted  gene in trogression for
drought tolerance in el i te chickpea

A “QTL-hotspot” containing two sub regi ons
“QTL-hotspot_a”  and  “ QTL-hotspot_b”  hav ing
functional implication for drought stress tolerance in
chi ckpea was transferred through marker assisted
backcrossing (MABC) approach from the donor parent
ICC 4958, the drought tolerant genotype, into the eli te
genetic background of DCP 92-3. In this perspective,
21 BC3F4 l ines were sel ected based on foreground
marker analysis (TA170, NCPGR 21 and TR 11) as well
as phenotypic observation of recurrent parent traits.
The recovery of recu rrent  paren t genome in these
selected l ines w as analyzed  w ith 40 SSR markers
represen ti ng al l  the l inkage groups. Background
analysis revealed that the extent of recurrent parent
genome recovery ranged from 65.40% to 85.3% (Fig.

11). Yield evaluation under drought conditions of 3
MABC chickpea l ines for hotspot QTLs introgressed
lines in background of DCP 92-3 was done and yield
advan tage of  M ABC li ne over  con trol was seen .
Attempts were also made to introgress hotspot QTLs
in other el i te chickpea l ine i.e. background of KWR 108
and GNG 1581.

M olecular dissection of response to terminal
heat in chickpea

In effort to map the QTL(s) responsible for heat
stress tolerance in  chi ckpea and  to i den t ify
differential ly expressed transcripts during heat stress,
different F2 mapping populations were generated and
are bei ng eval uated  for  heat stress in  late sow n
conditions and w il l  be uti l ized for mapping QTLs. The
list of crosses and their population size and stages are
listed in Table 1. The F2 population consisting 320
individuals derived from Pant G 114 (Heat susceptible)

Fig. 11 : Recovery of  recurrent genome in L-22-2 introgressed l ine of  DCP 92-3 f or enhanced drought stress tolerance
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and ICC15614 (Heat Tolerant) cross were evaluated
for heat stress in pot condition (Fig. 12). Heat stress
was given by sowing during 2nd week of January that
exposes the plant to heat stress during flow ing time in
the month of March 2nd week where temperature w il l
be beyond 33°C (Fig. 13). Six different F2 populations
are being evaluated for heat stress in field condition
w i th  sow ing of  January  20th , 2018 (Table 2) and
observat i on  all  yet  to be recorded for d i fferen t
parameters l ike number of fi l led pods, per cent pod set
and yield per plant. Mapping w il l  be carried out using
phenotypi c and geneotyp i c data of  segregat ing

M olecular insight into Fusarium-chickpea
interaction

Towards understand i ng the mol ecul ar
mechanisms i n chickpea-Fusarium i nteractions, a
systems biology app roach was adopted. Based  on
earl ier lab f inding, a multi-stress responsive WRKY
transcr iption factors was reported , we deri ved the
coexpressed genes and their functional networks. Co-
functional netw ork of  14 genes, namely Ca_08086,
Ca_19657, Ca_01317, Ca_20172, Ca_12226, Ca_15326,
Ca_04218, Ca_07256, Ca_14620, Ca_12474, Ca_11595,
Ca_15291, Ca_11762 and Ca_03543 were identified
(Fig. 15). Evidence of a possible l inkage between the
roles of the network genes operating in plant-fungal
interactions has been derived from GO ontology based
funct ional annotati on studies. Fir st ly BLA ST2GO
analysis of  the netw ork  genes revealed  transpor t,
establishment of localization involving in biological

Table 2: Chickpea mapping populations tested for
heat stress during 2017-18

Fig. 12 : F2segregants of  Pant G 114 and ICC 15614 cross
under high temperature regime in pot condi tion

Fig. 13 : Polymorphism in upstream region of  one of  the
sucrose synthase gene in chickpea. M -50bp ladder,
1-BG256; 2-EC60098; 3-EC600100; 4-ICC17123; 5-
I LWC207; 6-ICC17177; 7-I LWC212

Fig. 14 : Poly morphi c patt er n of  M i cr oRNA  SSRs in
Cicersps. M : 50 bp ladder; Ampl icon size ~210-220
bp

S. No. Cross Populati on 
stage 

Populati on si ze 
(Indivi dual s) 

1 BG 256 x EC 556270 F2 252 
2 Pant G 114 x ICC 15614 F2 320 

3 BG 256 x ICC 12155 F2 225 
4 ICCV 2 x ICC 9942 F2 182 
5 ICCV 2 x ICC 12155 F2 260 

6 DCP 92-3 x ICC 4958 F7 225 
7 Vishal x ICC 1205 F2 200 

 

Table 1: Chi ck pea mapp ing popu lat i ons
segregating for heat stress

S. No. Cross Popul at ion 
stage 

Populati on 
size 

1 BG 256 x EC 556270 F3 240 
2 Pant G 114 x ICC 15614 F3 320 

3 BG 256 x ICC 12155 F3 160 
4 ICCV 2 x ICC 9942 F3 190 
5 ICCV 2 x ICC 12155 F3 195 

6 DCP 92-3 x ICC 4958 F7 225 
7 ICC 5912 x ICC 10685 F1 to F2 stage 200 

 

populations. In the process of analyzing polymorphism
in sucrose synthase coding genes of chickpea, we could
identify polymorphism in upstream region of one of
the sucrose synthase gene usi ng agarose gel
electrophoresis (Fig. 13) and this polymorphism has to
be validated by sequencing the PCR amplicons and
the process is underway. Apart from this, 57 microRNA
gene based SSRs in chickpea were developed using
draf t genome sequence of chickpea and uti l ized in
genetic diversity study of Cicer sp (Fig. 14).
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process (GO:  0006810) (GO:  0051234) (GO:  0051179)
(GO:  0008150). Car_WRKY TF ortholog in Arabidopsis
has been predicted to be involved in callose deposition,
a mechanism predominantly adopted by plants during
w ound ing and  other bi ot i c st ress cond it i ons.
Functional enrichment analysis of the WRKY48, bZIP60
and CZF were found to be responsive to chitin (GO:
0010200). Presence of chit in is a common feature in
fungi, and indicating the probable role of the network
genes in fungal infections. The role of the network gene
modules in plant fungal interactions has been further
expl ored by  studyi ng thei r exp ressi on  pattern in
t ranscr i p tome stud i es of  ch i ckpea– Fusar i um
interactions available in public domain. Contrasting
expressi on pat tern of al l  the 14 network genes in
resistant and susceptible chickpea cultivars suggested

their association w ith resistance mechanisms. Further,
none of the coding transcripts of the identified gene
modules was found to be targets for reported chickpea
miRNAs. This minimizes the possibi l i ties of miRNA
mediated translational inhibition of the transcripts of
the network genes. Therefore, any alterations in the
expression level can be solely attributed to be stress
responsive. Thus, 14 network genes can be regarded
as pathw ay reporter genes for resistance towards
Fusarium  in chickpea.

Further, two of the network genes: WRKY TF and
CSE (Caeffoyl  Shikimate Esterase) were also found to
be acting as Hub genes. Allele mining of the both the
candidate genes have been done in chickpea genotypes
with phenotypic data for w ilt.

Fig. 15 : Gene Coexpression Network (GCN) diagrame of  the co-expressed genes common to chickpea and Arabidopsis
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Each gene corresponds to a node. Each co-
expression network cor responds to an ad jacency
matrix. The adjacency matrix encodes the connection
strength  between  each pai r of  nodes (genes).The
adjacency matrix was calculated based on absolute
value of Pearson correlation coefficient.

Trai t  mapp i ng f or  devel op i ng p l an t
ideotype in pigeonpea

The project was formulated for trait mapping in
pigeonpea through marker trait association analysis
in the germplasm for various ideotype component traits
such as plant height, determinate and indeterminate
grow th habi t , days to f l ower i ng and  matu r ity,
cleistogamy nature of flowering, seed size and number
of seeds per pod. For this, the panel w ith 95 diverse
p igeonpea genotypes w ere const itu ted  and  the
mapping panel is being evaluated in ICAR-IIPR field
during 2nd consecutive year for various plant ideotype
component traits including plant height, days to 50%
flower ing, days to matur i ty, number  of  p r imary
branches, determinacy and cleistogamy (Fig. 16).

The panel was genotyped w ith 25 SSRs (Fig. 17)
and w il l  be genotyped w ith more SSRs and then trait
l inked markers for different plant ideotype traits w il l
be identified.

Transgen i c Technol ogy  f or  Genet i c
Improvement in Pulses

Genetic engi neeri ng f or development of
pod  borer  resi stan t ch i ck pea usi ng
multigene approach

The aim of the project is to develop transgenic
chickpea expressing insecticidal genes using novel
approaches. Under the project, development of marker
free, multigene constructs bearing cryIAc and cry2Aa
genes regulated by pod specif ic promoter has been
taken up. In this direction, a highly pod specific msg
promoter from soybean reported by Stromvick et al .
(1999) has been i solated from Indian genotypes of
soybean. H ow ever the restri ct ion analysi s of  the
amplified promoter revealed the presence of unwanted
restricti on sites making i t unfi t for  devel opment of
multigene constructs. Therefore, for the ease of cloning,
the undesired restriction sites present innately in the
native promoter have been eliminated by site directed
mutagenesis using 60bp long PCR primers. Further as
a strategy for enhanced expression of insecticidal genes
in tissue specific manner, a 36 nucleotide plant viral
untranslated region (UTR) of the 5’ region of the Alfalfa
Mosaic Virus (AMV) coat protein was incorporated for
i mpart i ng stabil i ty  to mRN A and  transl ati onal
enhancement. In addition, for enhancing efficiency of
ribosome bi nding, a pol y A-tract consisting of ten
A deni ne resi dues w as al so i ncorporated. These
add itional DNA  elements w il l  confer  stabi l i ty and
enhance the t ranscr i p ti onal  and  t ranslat i onal
efficiency. The resultant 1.285 kb pod specific promoter
has been cloned in pUC57 vector and confirmed by
restriction analysi s and by sequencing. The pUC57
vector construct bearing modif ied p romoter can  be
deployed for high level tissue specific gene expression
of cis/ trans genes along w ith chosen terminator in
chickpea. This technology can also be dep loyed for
transgene expression in soybean and other legumes as
well. Further, cry IAc and cry2Aa genes have been
cl oned  dow nstream of the modi fied pod specif ic
promoter along w ith terminator sequences and their
orientation has been confirmed. Finally, cry2Aa gene
cassette has been sub-cloned into the marker free binary
vector and sub-cloning of cryIAc gene cassette is in
progress.

In addi tion , MA DS box t ranscrip tion factors,
known to be involved in flower pod development have
been studied in detail  in quest of novel pod specific
promoters. Genome w ide i den ti ficat ion  and gene
duplication analysis of 83 MADS box encoding genes

Fig. 16 : Field view of  pigeonpea mapping panel  f or plant
ideotype trai t mapping. A: Plant stand at 50 days
af ter sowi ng; B: Plant st and at 80 day s af t er
sowing; C: Plant stand at reproductive stage

Fig. 17 : Al lel ic pattern at AHSSR119 marker locus in 95
pigeonpea genotypes. M : 50bp ladder; 1 to 95:
di f f erent pigeonpea accession
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has been done (Fig. 18). Phylogenetic foot printing of
the promoters revealed the presence of conserved non
codi ng sequences not  onl y upstream but  also in
intragenic regions, providing insights into the complex
gene regulatory mechanisms of pod development in
chickpea.

genes in developed transgenic crops, development of
marker free transgenics was proposed (Fig. 19).

D evel opmen t of  w h i tef l y  tol eran t
genetical ly transformed mungbean (Vigna
radiata)

Yell ow  M osai c Di sease (YM D) i s the most
destruct i ve d i sease i n  mungbean  caused  by a
begamovirus and is transmitted by whiteflies, (Bemisia
tabaci  Genn). It leads to severe yield reduction in the
pulse. Management of the disease is largely dependent
on use of resistance cultivars, cultural practices and
incessant use of insecticides that has rendered many
whi tefl y populations toleran t to insecti cides. A s a
result, the disease is sti l l  prevalent. Vector management
is a feasible option but functional breeding l ines that
confer tolerance/ resistance against whitefl ies are not
available.  The tma12 gene is known to impart tolerance
to whitefly infestations by hindering development of
w h itef ly  nymphs i n to adul ts. H ence, genet i c
transformation of greengram using tma12  for tolerance
to whitefly infestations and to minimise public and
regulatory concerns related to antibi otic resistance

Fig. 18 : Genome wide identif ication and gene dupl ication
analysis of  M ADS box genes in chickpea. Genes
are r epr esented as Car_M A DS1-83.
Chromosomes are represented as Ca_1- Ca_8 &
Un(scaf f old). Dupl icated genes are connected wi th
colored l ines.

Fig. 19 : M  is 1 kb marker; 1, 2 ,3 show ampl i f ication of
tma12 gene (582 bp) f rom obtained transformed
col onies; 7 is m odi f i ed prI 201 An vector; 8 is
restriction digestion of  gene expression cassette
having tma 12 wi th Nde ! and Sal  !

The in vitro regeneration protocol in mungbean
was assessed in varying phytohormone combinations
using different explants e,g primary leaf, hypocotyl,
single cotyledonary node, double cotyledonary node
(DCN ) and  embryon i c ax i s i n  the cv. Samrat .
Observati ons reveal ed  that  f ive days old  doubl e
cotyledonary node (DCN) w ith elongated hypocotyl
region responded better in comparison to DCN of same
age. The response was better in context of length and
number of regenerated shoots in MSB5 supplemented
with 1 mg/ LBAP.  Similar observations were recorded
in the cv. SML 668 (Fig. 21). Reproducibi l i ty of screened
in media composition and protocol is being assessed.

Fig. 20 : Gene expression cassette f or tma12

The two vector strategy was opted and pRI201AN
vector was modified to el iminate the preexisting nptII
gene expression cassette by restriction digestion and
act as cloning vector.  Tma12   was subcloned into MCS
of thi s vector (Fig. 20). The col on ies obtai ned on
kanamyci n  sel ect i on med ia w ere con f irmed by
restriction digestion, colony PCR and sequencing. The
modified pRI201AN vector can be used as marker free
gene expression vector. Modified pRI201AN vector
harbou ring tma12 under  the con trol of constitu tive
CaMV35ES promoter w il l  be used along w ith  prior
developed modified pRI201AN vector w ith nptII gene
expression cassette in co-transformation studies for the
development of marker free transgenic plants.
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D evel opmen t of  regenerat i on  and
transf ormati on  p rotocol  i n  grasspea
(Lathyrus  sat ivus  L.)

Grasspea (Lathyrus  sativus) i s an  important
pulse crop.However, presence of neurotoxin -ODAP
in seeds and other plant parts renders grasspea unfit
for consumption. One of the potential approaches to
reduce -ODAP conten t i s by  down-regu lati ng/
knocking down ODAP biosynthesis pathway related
genes by genet ic engi neer i ng/ genome ed it i ng
technol ogy. For harnessi ng the poten t ial  of  the
technology, an in vitro regeneration system amenable
to genet ic t ransformat ion  as well  target gene for
modif icati on is pre-requisite. Ini tial, regenerati on
studies on two genotypes of grasspea (cv. Pusa 24 and
M ahateow ra) ind i cated  h igh  responsiveness to
regeneration. Notably, embryoni c axis explant  was
found h ighly responsi ve to in vi tro regeneration in
terms of  de novo regenerati on of mu lti ple shoots.
Therefore, embryonic axis explant was selected  for
A grobacteri um-med iated  t ransformati on i n tw o
grasspea genotypes viz. Pusa 24 (ODAP-0.25%) and
Mahateowra (ODAP-0.05%), the best representative of
high and low ODAP content, respectively. pCAMBIA
2301 binary vector carrying nptII as selectable marker
and gus  reporter gene interrupted by intron (to ensure
its expression on ly in  p lant) w as mobil i zed in to
Agrobacterium (LBA4404) by freeze thaw method.  For
establishing an efficient in vitro  genetic transformation
system, fi rst step is to determi ne the sensitiv ity of
explan t for kanamycin. About 40 to 46 embryon ic
explants of each variety were inoculated in MS media

supp l emen ted  w i th  d i f ferent  concentrati ons of
kanamycin (0, 50, 100, 125 and 150 mg/ L). After 15
days of inoculation, i t was found that about 92.6% of
exp l an t  gets bl eached  and  mu l ti p le shoot ing i s
completely inhibited at 150 mg/ L (Fig. 22) kanamycin
whereas in Mahateowra about 95% explants gets
bleached and  onl y 2.5% expl an ts responded for
multiple shooting at 125 mg/ L kanamycin. Although
bl each ing was ini ti ated  i n Pusa 24 at 100 mg/ L
kanamycin and Mahateowra at 50 mg/ L kanamycin.
However, to avoid selection escape and chimerism, we
selected  150 mg/ L kanamycin for Pusa 24 and 125
mg/ L for Mahateowra for selection of transformants.

Second step was to test whether selected grasspea
genotypes were favourable for Agrobacterium-infection
and tissue regeneration. For thi s, embryon ic ax is
explant of Pusa 24 and Mahateowra were infected w ith
Agrobacterium strains LBA 4404 and EHA 105. Both
the genotypes were found highly responsive for LBA
4404 infection than EHA 105 as assessed by transient
GUS exp ressi on  (Table 3). M ajor i ty  of exp l ants
exhibited GUS expression in the swollen embryonic
axis region (Fig. 23): the region from where multiple
shoots arises under the influence of BAP. Further, we
tested the effect of Agrobacterium on multiple shoot
regeneration. About 16 embryonic axis explants (cv-P
24) were infected w ith Agrobacterium (LBA 4404) and
co-cultivated for two days in shoot induction media
supplemented w ith 200 µM Acetosyringone. After co-
cul tivat ion, explants were washed w ith 500 mg/ L
cefataxime to remove Agrobacteria and inoculated in
shoot induction media for 15 days. A control was run

Fig. 21 : I n vi t ro regeneration in cv. SM L 668 using modi f ied DCNs wi th BAP supplement

Fig. 22 : Ef f ect of  various concentration of  kanamycin on embryonic axis explants (cv P 24). C: Control  w i thout kanamycin,
50K: 50 mg/L kanamycin, 100K: 100 mg/L kanamycin, 125K: 125 mg/L kanamycin, 150K: 150 mg/L kanamycin
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paral lel to exper imen t where no A grobacter ium
infection was given. After 15 days of inoculation, we
observed that Agrobacterium infection didn’t interfere
w ith plant regeneration (Fig. 24).

Further, to identify gene for ODAP manipulation,
we targeted the gene encoding Oxalyl CoA synthetase
enzyme. Full length transcript of Oxalyl CoA synthetase
enzyme in grasspea was identified based on sequence
i nformat i on  i n homol ogous speci es, publ i cal l y
available transcriptome of grasspea and through PCR.
Based on ful l  length transcript sequence information
of grasspea oxalyl CoA synthetase, we designed six
overlapping set  of primers so that i t covers whole
sequence of transcript. When these primers set were
used in PCR using grasspea genomic DNA (cv. Pusa
24) as templ ate and  resul ting PCR p roducts were
sequenced and aligned w ith the transcript sequence, i t
gave clear cut information on presence of intron and
exon of  the gene. Using th is approach , we have
i dent i fi ed  fu l l  st ructu re of  grasspea oxal y l CoA
synthetase gene (Fig. 25).

Eco-friend ly management of  spotted pod
borer Maruca vi t rata Fabr ici us i n short
duration pigeonpea

Legume pod borer, Maruca v itrata is a serious
pest in pigeonpea, hence, fi fty pigeonpea genotypes
were screened i n fi eld. Among them, ICPL  87 had
recorded highest mean per cent pod damage (64.29)
and JA 4 had recorded lowest per cent pod damage
(13.56). A mong the seven  d if feren t border crops
deployed for management of M . vitrata, sorghum has
recorded the lowest mean Maruca larva/ plant (1.17)
whereas highest was recorded from sole crop (8.81)
[Fig. 26]. Sorghum as border crop w ith the pigeonpea
has recorded highest population of Coccinella septum
punctata (1.36/ plant) and Cheilomenes  sexmaculata
(1.32/ p lan t) wh il e sole crop  has recorded  lowest
population of C. sexmaculata (0.09/ plant) and  sole
crop  has recorded  the low est  popu l at i on of
C. septumpunctata (0.11/ plant).  The average yield was
also highest from sorghum (3.47 kg/ 35 m2) whereas
the lowest from sole crop (2.18 kg/ 30 m2). Thus, the
sorghum as border crop has recorded the lowest spotted
pod borer population in pigeonpea ICPL 67B from 41st

to 47th SMW.

Fig. 25 : Structure of  Oxalyl  CoA synthetase gene. E1, E2, E3 and E4 are exon 1, 2, 3, 4 respectively, I 1, I 2, I 3 indicates intron
1,2,3. IG denotes I ntergenic region. 5¹U and 3¹U indicates 5¹ and 3¹ UTR, respectively

Fig. 24 : Ef f ect o f  A gr obacter i a on m ul ti p l e shoot
regeneration. a. Explant wi thout Agrobacterium
infection, b. Explant wi th inf ection

Table 3 : Comparison of  transient GUS expression
induced by Agrobacterium LBA4404 and
EHA105

Genotype Agr obacte
-ri um   
Strain  

N o of  
expl an ts 

inocu l ated 

% of  exp lant  
show i ng 

GUS 
expressi on 

Pusa 24 EH A 105 49 24.4% 

Mahateow ra EH A 105 66 42.4% 

Pusa 24 LBA  4404 30 90% 

Mahateow ra LBA  4404 30 87% 

Fig. 23 : Tr ansient GUS expr ession of  em bryonic axis
explant inf ected wi th LBA4404.M T: M ahateowra,
P-24: Pusa 24
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External ly Funded Projects

Incentivizing Research in Agriculture

M olecular approaches for mapping of novel
gene(s)/ QTL(s) for resistance/ tolerance to
sal inity stress in chickpea

Identi f ication of sal t induced candidates
modu l at i ng genes th rough  RN A Seq-
approaches

Hi gh  sali nity, a gl obal threat to agr icultural
production, is a mu lti component stress under the
control of multi tudes of genes and gene networks. The
ionic and osmotic imbalance arises from NaCl-induced
reduction of the solute potential of the soil solution,
which in turn reduces the hydraulic conductance and
hence, water and  solu te up take by p lan ts. I t is a
combination of these effects that leads to remodulating

Fig. 26 : M ean population of  Marucavi t rat a and i ts natural  enemies

the whole gene network and regulatory mechanism. In
order  to understand the molecular  mechanism and
gene network, whole transcriptome analysis was done
in two contrasting chickpea genotypes ICCV 10 (R) and
ICC 4463 (S) exposed  under d i fferen t  sal t
concentration. In these studies, approximately 178, 323,
816 paired-end reads were generated from four samples
and assembled using reference based assembly using
CLC Genomi c Workbench  9.0. We report  3,982
differential ly expressed genes (DEGs), of which gene
grouping under energy metabolism, ROS scavenging
and defence, protein  translati on , p rocessi ng and
degradation, cell  wall-related, hormone related, signal
t ransduct i on , Ami no aci d metaboli sm and
transcr ipti on factor  famil y (Fig. 27). There i s al so
significant alterations in transporter transcript level
(Cat ion/ H + exchanger, H + t ranspor ter, vacu lar
transporter, inorganic phosphate trasporter etc.) key
pl ayers duri ng sal inity stress p lay  impor tant  role
during plant salinity stress.
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screening of several populations seedlings w ithin 20-
25 days (Fig. 29). For analysis, the movements of Na+

ions through the apoplast ic movements or vacuolar
translocation through CoroNa dyes, which intercalates
to the N a+ and  gi ves f luorescent signaling under
exposing at excitation  energy and visuali ze under
confocal microscope of different root grow ing tips. In
planta methods of analyzing the tissue specific Na+

sequestration gi ves the in formation about the basic
tolerance mechanism in chickpea under salinity.

Fig. 29 : Conf ocal  m icroscopy screening of  I CCV 10
(Tolerant) and ICC 4463 (Susceptible), under in-
vi t ro condi tions 150 mM  supplemented wi th f ul l
strength of  hogland solution

Fig. 27 : Di f f erential  Expressed gene (DEG) induced under
ICCV 10 (Tolerant) and ICC 4463 (Susceptible),
in di f f erent combinations

Fig. 28 : Hydroponic Screening of ICCV 10 (Tolerant) and
ICC 4463 (Susceptible), under in-vi t ro condi tions
150 mM  suppl em ented wi th  f u l l  st rength of
hogland solution
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QTL mapping for sal inity stress tolerance

Towards mapp ing the QTLs, RIL popul ati on
comprising 212 population size was genotyped w ith
chickpea SNPs array comprising of 50K SNPs spread
across the genome. With this, 5000 polymorphic SNPs
were found for QTL analysis. In the preliminary l inkage
map  anal ysis, app roxesimatl y 3,000 SN Ps w ere
anchored  in  8 l i nkage group  coveri ng 1,300cM .
However, i t is further being analysed to do the trait
mappi ng. The fi eld  phenotypi c evaluati on  of  F7
population of salinity stress at ICA R-IIPR, Kanpur;
ICAR-CSSRI, Karnal, PAU, Ludhiana and ICAR-IARI,
New Delhi  is being carried out. In order to validate the
resul t obtained under f iel d cond iti ons, genotypes
having contrasting phenotypes for salinity stress were
screened under in vitro conditions.

In planta screening for tissue specif ic Na+

sequestration in roots in complementation
wi th photochemical quenching: l i nk i ng
sal inity stress tolerance in chickpea

The hyd ropon ics screeni ng method  for  sal t
tolerance  in chickpea was developed (Fig. 28). The
methodology used germinated seedling to place onto
the hydroponic apparatus to analyze the movements
of the soluble Na+ and Cl – ions.  The method is simple,
cheap, fast, clear result, high throughput, low cost, easy
handling and short time consuming that al lows the

Funct i onal  genomi cs i n  ch i ck pea
(NPFFGM )

The mapp ing popul ati on  consi st ing of 250
individuals derived from WR 315 x JG 62 crosses was
advanced to F8 generation. Parental polymorphism
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study of 300 SSR markers w ere employed  to study
parental polymorphism. Out of the total SSR markers
screened , 47 w ere found  to be polymorphi c. The
population is being screened against foc race-2 in sick
plot condition, and disease incidence is being recorded.
Validation of Fusarium w ilt stress induced transcript
based markers in chickpea genotypes is in progress.
Screening and validation of newly synthesized five
Fusarium w ilt specific chickpea transcript markers in
14 chickpea genotypes set through polyacrylamide gel
electrophoresis. Among five, one marker was found to
be polymorphic. The PCR result showed presence of
tw o allel es w ithin  the set. The sequences of these
ampl i f ied  al l eles are bei ng analyzed, to detect
association w ith the Fusarium race specific reaction.

Genetic mapping of Fusarium wi lt (FW) and
steri l i ty mosaic disease (SM D) in pigeonpea
(NPFFGM )

The project targets genetic mapping for Fusarium
wilt (FW) and steri l i ty mosaic disease (SMD) for which
genet ic analysi s and mappi ng for  FW and SM D
resistance using F2s derived from Bahar (s) and KPL 43
(R) and Marut i (S) and Bahar (R), respectivel y was
planned. To map resistance genes against FW (variant
2),  two mapping approaches - genetic l inkage mapping
and genome w ide association mapping are being used.
A ssociati on  analysi s w i th  89 di verse pi geonpea
genotypes revealed seven putatively associated SSR
markers w ith FW resi stance. Prel iminary genet ic
analysi s f rom screeni ng of biparental popul ati on
developed from Bahar (S) x KPL 43 (R), revealed the
involvement of two (or more) recessive genes (1:15) for
resistance to variant 2 in KPL 43. Through BSA analysis,
HASSR8, HASSR58 and HASSR121 found to be l inked
with FW resistance. Presently, al l  the seven SSR markers
iden tif ied through associati on analysi s and  BSA
markers are being used to re-validate in advanced
generations of F2:3mapping population of Bahar and

KPL  43 cross is in a processes of  phenotyp ing for
Fusarium wilt incidence in ICAR-IIPR w ilt sick plot.
The genomic DNA was isolated from F2 samples and
confi rmat ion  of  al ready i den tif ied  l i nked  markers
usi ng F2 popul at i on  w i l l  be car ri ed  ou t  w ith  F2
genotypic and F3 phenotypic data. To study the genetics
and map the resistance loci for SMD in pigeonpea, the
generati on of F2 mapping population using Maruti
(SM D suscep ti ble) and  Bahar  (SM D resi stance)
genotypes is in progress. This year sufficient putative
crossed F1 seeds (30 seeds) were harvested from Maruti
and Bahar cross and true F1 w i l l  be ident ified and
advanced to F2 in the coming season. The F2 population
will  be uti l ized for studying genetic and molecular basis
of  SM D resi stance in  pigeonpea. Out of 250 SSRs
screened for polymorphism between Maruti and Bahar,
30 SSRs (12%) found to be polymorphic between two
parents and more markers w il l  be screened in coming
days (Fig. 30).

Transgenic development in chickpea and
pigeonpea (NPFGGM )

The project envisages development of transgenic
chickpea and pigeonpea for gram pod borer resistance
employing domain shuff led Bt-cry1A abc gene. Two
transgenic chi ckpea l i nes (IPCa2, IPCa4) and two
pigeonpea l ines (IPCc1, IPCc2) were evaluated for trait
efficacy in confined field conditions at main research
farm (Plot No. 5/ 2) of ICAR-Indian Institute of Pulses
Research, Kanpur, based on guidelines provided by
Review Committee on Genetic Manipulation [Permit
Letter: BT/ BS/ 17/ 221/ 2007-PID dtd 15.05.2017 and
BT/ BS/ 17/ 221/ 2007-PID dtd 22.06.2017 (Pigeonpea)
and  BT/ BS/ 17/ 221/ 2007-PID d td  15.05.2017
(ch ickpea)]   and  Genet ic Engineer ing Apprai sal
Commi ttee [Fi le N o. C-12013/ 4/ 2016-CS-I I I
(pigeonpea) and C-12013/ 5/ 2016-CS-III (chickpea)].

Event  Selection Trial of chickpea was undertaken
to iden tify best transgenic chickpea event based on

Fig. 30 : Screening of  polymorphic SSRs between M aruti  and Bahar pigeonpea genotypes. M : 50 bp ladder; 1: M aruti  2:
Bahar
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eff i cacy of  engi neered t rai t  (i nsect  resi stance),
agronomic performance and expression of Bt protein
(Fig. 31). The experiment was laid under Randomized
Complete Block Design (RCBD) w ith four checks: DCP
92-3 (Control), JAKI 9218 (National check), GCP 105
(Zonal Check) and KWR 108 (Local Check). An area of
10 m isolation distance was maintained along all  four
sides of the trial. The trial was conducted for a period
of  4 mon ths and fi ve days (Date of  sow ing: 18t h

November, 2017 and date of termination/ harvest: 23rd

M arch , 2018). Du r ing the tr i al, for  agronomi c
evaluati on, notif ied  DUS characters of  transgen ic
chickpea l ines were compared w ith control, DCP 92-3
and documented. PCR analyses of chickpea l ines using
gene specific and nptII indicated presence of transgene
and quantitative ELISA indicated expression of BT and
NPTII protein in leaf, seeds, pod wall. Data compilation
and report preparation are in progress.

Similarly, Event Selection Trial of pigeonpea was
undertaken to identify best transgenic pigeonpea event
based on efficacy of engineered trait (insect resistance),
agronomic performance and expression of Bt protein
(Fig. 31). The experiment was laid under Randomized
Compl ete Block Desi gn (RCBD) w ith  four  checks:
Asha/ ICPL 87119 (control), IP 203 (National check),
MAL 13 (Zonal Check) and NDA 1 (Local Check). Since
p igeonpea i s cross pol l i nated (insect med iated ,
outcrossing upto 30%), the trial area was covered w ith
40 um mesh  net to meet  isolat ion di stance criteria.
During the trial, for agronomic evaluation, notified DUS
characters of  t ransgeni c pi geonpea l i nes were
compared w ith control, Asha and documented. PCR

Fig. 31 : Event Selection Trial  at Main Research Farm, ICAR Indian I nsti tute of  Pulses Research, Kanpur A. Five transgenic
pigeonpea l ines (under 40 um mesh net) and B. Five transgenic chickpea l ines

analyses of chickpea l ines using gene specific and nptII
indicated presence of transgene and quantitative ELISA
indicated expression of BT and NPTII protein in leaf,
seeds, pod w all . Data compi l ati on  and  repor t
preparation are in progress. The trial was conducted
for a period of 8 months and 20 days (Date of sow ing:
14th July, 2017 and date of termi nation/ harvest: 4t h

April , 2018).

Identi f ication and characterization of gram
pod borer resistant transgenic chickpea and
pigeonpea for conf ined f ield trial  (Period:
February, 2018 – M arch, 2018)(NASF)

The p roject  env i sages i dent i f icat ion  and
characterization of transgenic chickpea and pigeonpea
for gram pod borer resistance employ ing Bt-cry1Ac
gene. Three transgenic chickpea l ines (IPCT 3, IPCT 10
and IPCT 13) and three pigeonpea l ines (IPPT 2, IPPT
12 and IPPT 18) were evaluated for trait effi cacy in
confined field conditions at main research farm (Plot
No. 5/ 2) of ICAR-Indian Institute of Pulses Research,
Kanpur, along w ith cry1A abc l ines generated from
NPFGGM Project. Besides agronomic evaluation based
on  DUS characters, molecu lar  characterizati on of
transgenic l ines in terms of zygosity status, presence
of vector backbone using oligos designed from vector
backbone (pBinAR), flanking sequence analysis using
Thermal Asymmetric Inter Laced PCR (TAIL-PCR) and
expression profi l ing of BT and NPTII protein is being
carried out. Data compilation and report preparation
are in progress.
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Development of  Bemisia tabaci  (whitef ly)
and Spodoptera l i tura resistant marker free
transgenic blackgram expressing tma 12 and
cry1Ec insecticidal protein(s) (DST_SERB)

The insect pests Spodop tera l i tura and virus
transmitting  whitefly (Bemisia tabaci) cause great  yield
loss in blackgram. With  no  effective natural germplasm
avai lable to confer tol erance to these pests, genetic
engineering of blackgram using the insecticidal genes
cry1Ec and tma12 was opted to develop marker free
transgenic blackgram tolerant to infestation of whitefly
and/ or Spodoptera. To minimize the use of antibiotic
resistant genes as selectable marker, marker free gene
expression cassettes were developed w ith Tma12 and
CryIEC genes cl oned under constituti ve promoter
CaMVE35S in pRI201AN vector for co-transformation
studies using two vector system (Fig. 32).

The pRI201AN  vector  w as mod if i ed by
eliminating npt II gene exp ressi on cassette through
restriction digestion that gave bands of DNA fragments
~8640 bp and  ~1792 bp. The desired vector DNA
fragment 8640 bp was eluted and purified from gel,
staggered  ends were made blunt  usi ng T4 DN A
polymerase and phosphate group was added using
T4 polynucleotide kinase. The vector backbone was
ligated overnight and product transformed into E. Coli,
p lated on  Lur ia A gar medi a w i th  kanamycin  as
selection agent. The obtained transformed colonies
w ere con f irmed  by performi ng col ony PCR and
recombinant  clones were con firmed  by restri cti on
digesti on. Clones w ere fur ther  con firmed by DNA
sequencing. Modified pRI201AN was developed and
served as a vector for cloning of Tma12 and CryIEC

genes. The cry1 Ec gene w as subcl oned  i nto the
modified pRI201AN vector.

Characterization and development of  bio-
pesti cide f rom nati ve mi crobes f or the
management of  Bihar hairy caterpi l lar in
pulse crop (UPCAR)

Two bioagents, one baculovirus (SpobNPV) and
Baci l lus thu ri ngiensis w ere i den t if i ed  and
character i zed  for  managemen t of  Bi har  H ai ry

Fig. 32 : D evel opm ent of  gene expression casset t e
harboring both tma12 and cry1Ec under control
of  consti tut ive promoter CaM V35ES i s under
progress

M  is 1 Kb marker ; 1,2 and 3 shows ampl if ication of  Tma12 gene (582 bp) f rom
obtained transf ormed colonies. 4,5 and 6 shows ampl i f ication of  CryI EC gene
(1.9 Kb) f rom obtained transf ormed colonies. 7 is modi f ied pR1201AN vector ,
8 shows restr iction digestion of  gene expression cassette expressing Tma12
with Ndel  and Sal l , 9 shows restr iction digestion of  gene expression cassette
expressing CryI EC with Ndel  and Sal l .

M odif ied pRI201AN vector harbouring marker f ree
gene expression cassette expressing

Tma12/CryIEC

Fig. 33: Ak2.I IPR biochemical  characterization Fig. 34: F8.I IPR biochemical  characterization

A- Starch hydrolysis; B- Leci thinase test; C-Escul in hydrolsis test; D- Urease test
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Caterpil lar (BHC), Spilosoma obliqua Walker. Twelve
Bt isolates w ere iden tified and characterized using
morphological growth parameters, Biochemical tests
viz., Lecithi nase, esculi n hydrolysis, casein, starch
hydrolysis, catalase, urease (Fig. 33 & 34), physiological
tests (growth in di fferen t concentrat ion  of N acl&
dif feren t temperature), moti l i ty and protein  crystal
staining. The vip gene of F8.IIPR, F6.IIPR, Ak2.IIPR,
F1.IIPR & F5.IIPR was amplified using Vip3Aa primer
and first 3 isolates sequence was submitted to NCBI
(MF143591, MF143590 and MF143589). The partial

Fig. 35 : Bioef f icacy of  Si lver nanoBt f ormulation

sequence of 16srRNA gene of 63 isolates was submitted
to NCBI (KU601952 to KU601947 and KX661358 to
KX661354). Biosynthesis of si lver nanoparticles using
Bt isolate AK2.IIPR w as done and its bioefficacy is
tested  against  Spodoptera l i tura and Heli coverpa
armigera. The per  cen t mor tal i ty in  S. l i tura and
H. armigera was the highest (100 & 90.91) for si lver
nano formulation compared to spore crystal mixture
of AK2.IIPR (76.92 & 72.73) and Btkurstaki z-52 (61.46
& 54.55) (Fig. 35).
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Crop Production

Long-term soi l  ferti l ity and cropping system

Rice based cropping systems

Four rice-based cropping systems viz., rice-wheat
(R-W), rice-chickpea (R-C), rice-wheat-mungbean (R-
W-Mb), and rice-chickpea-rice-wheat (R-C-R-W) were
evaluated at three ferti l izer management systems viz.,
control (CT), integrated nutrient management (INM,
crop residues + bioferti l izers viz., Rhizobium for pulses
and  phosphate solubil ising bacteria for   cereal s +
farmyard manure at 5t/ ha + 50% NPK) and inorganic
ferti l izers (RDF, recommended dose of N , P, K, S,  Zn
and B).  Rice (Pant Dhan 12) was transplanted on first
week of July, while, wheat (PBW 343) and chickpea
(KWR 108) were sown on mid-November. Follow ing
the same trend l ike previous years RWMb system had
the higher system productivity. The effect of different
crop rotation on Kharif  rice yield was prominent after
13 years of crop rotation. Rice yield was higher in R-W-
Mb system fol lowed by R-W-R-C and the lowest yield
was in  conven tional R-W system. Pu lse incl usi ve
rotations improved the water-stable macro-aggregate
(WSMA) in both surface (0-0.2) and subsurface (0.2-
0.4) soil  depths (Fig. 36). In surface soil, the WSMA
was the highest in  RWMb (64.8%) fol lowed by R-C
(57.0%) and found  the least  in R-W (49.9%). Pu lse
inclusive rotati ons led to higher (p<0.05) aggregate
rati o (A R), mean  w ei gh t  d i ameter (M WD), and
geometric mean diameter (GMD) over R-W rotation,
being the highest in RWMb rotation. The higher active

C-pool  (8.5-18.1%), SOC (5.9-16.8%), and  C
management index (5.2-7.3%) were observed in pulse
inclusive rotations and found in the order of RWMb >
RC e” RWRC > RW.

M aize and bajra based cropping systems

Four cropping sequences, each maize-based viz.,
maize-wheat (MW), maize-wheat-mungbean (MWMb),
mai ze-w heat-mai ze-ch i ckpea (M WM C) and
pigeonpea-wheat (PW) and bajra-based viz., bajra-
wheat (BW), bajra-wheat-mungbean (BWMb), bajra-
wheat-bajra-chickpea (BWBC) and pigeonpea-wheat
(PW) were evaluated at three nutr ient management
p racti ces v iz ., control  (CT), i n tegrated nutr i en t
management-INM (crop residues + bio-ferti l izers viz.,
Rhi zobi um for pulses and phosphate solubi l isi ng
bacteria for cereals + farmyard manure at 5 t/ ha + 50%
NPK) and inorganic ferti l izers (RDF, recommended
dose of N , P, K, S, Zn, and B). The cultivars sown during
the year 2016-2017 were DKC 8144 (maize hybrid),
Proagro 9450 (bajra hybri d), UPAS 120 (pigeonpea),
HD 2967 (w heat), JG 16 (chi ckpea) and IPM  02-3
(mungbean).

In the experiment, the yield of cereal crops (maize,
bajra and wheat) was registered higher under RDF. In
contrast, the performance of pul se crops was better
under INM. The highest grain yield of maize (6.1 t/ ha)
and wheat (6.3 t/ ha) w as recorded under MWMb
system with the application of inorganic fertil izer (Table
4). Similarly, the highest grain yield of bajra (4.2 t/ ha)
and w heat (6.4 t / ha) w as recorded  under  BWMb
cropping system w ith the application of RDF (Table 5).
Based on the system productivity, MWMb rotation had
the highest pigeonpea equivalent yield and registered
the least  under  PW rotati on . A mong the nutr ient
management practices, the system productivity (PEY)
was found in the order of RDF > INM > CT.

The MWMb and PW cropping systems and INM
resulted in higher mean weight diameter (MWD) in
surface soil. The PW and MWMb systems recorded
si gni ficant ly  hi gher macro-aggregate over MW in
sur face soil. Also, adoption of INM caused higher
macro-aggregate over balanced RDF. PW system and
IN M accumu lated si gn i f i can t ly  h igher macro-
aggregate and micro-aggregate associated C over MW
in surface soil (Fig. 37). Estimation of soil  P mineralizing
enzymes under pigeonpea-wheat system suggested
that  h ighest  aci d  phosphatase and  al kali ne

Fig. 36 : Al locati on of  SOC in di f f erent aggregate size
cl asses under  di f f erent treatments at surf ace
(0-0.2 m ) depth. CM acA C = coar se m acr o-
aggr egated C (>2 m m ); M esA C = m eso-
aggregated C (0.25-2 mm);  CM icAC = coarse
micro-aggregated C (0.053-0.25 mm); = si l t + clay
C (<0.053 mm). Between the columns di f f erent
lowercase l etters are si gni f icantly d i f f erent at
Pd”0.05.

Prof i le: 0-0.2 m
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Table 4 : Long-term ef fect  of  crop rotation and nutrient management practices on grain yield (kg/ha) of
component crops in upland maize based system

Treatment M aize Pigeonpea Wheat Chickpea Mungbean 
Control 1333 - 1790 - - 
Inorganic 5210 - 5857 - - 

M aize-wheat (M W) 

INM 4333 - 4752 - - 
Control 1657 - 1924 - 705 
Inorganic 6124 - 6314 - 1029 

M aize-wheat-mungbean 
(M WM b) 

INM 4886 - 4990 - 1143 
Control 1505 - - 1762 - 
Inorganic 5610 - - 2057 - 

M aize-wheat-maize-chickpea 
(M WM C)  
(2 year rotation) INM 4352 - - 2210 - 

Control - 867 1524 - - 
Inorganic - 1105 4457 - - 

Pigeonpea-wheat 
(PW) 

INM - 1552 3952 - - 
 

Treatment Bajra Pigeonpea Wheat Chickpea Mungbean 
Control 2171 - 1829 - - 
Inorganic 3657 - 5981 - - 

Bajra-wheat 

INM  2933 - 4790 - - 
Control 2590 - 1962 - 752 
Inorganic 4171 - 6419 - 1114 

Bajra-wheat-mungbean 

INM  3371 - 5076 - 1190 
Control 2495 - - 1810 - 
Inorganic 3790 - - 2190 - 

Bajra-wheat-bajra-chickpea  
(2 year rotation) 

INM  3067 - - 2238 - 
Control - 867 1524 - - 
Inorganic - 1105 4457 - - 

Pigeonpea-wheat 

INM  - 1552 3952 - - 
 

Table 5 : Long-term ef fect  of  crop rotation and nutrient management practices on grain yield (kg/ha) of
component crops in upland bajra based systems

Fig. 37 : M ean weight diameter  o f  soi l  aggr egates as
i nf l uenced by  cr op r otat i on and nut r i ent
management practices

Fig. 38 : Changes in total  weed seed bank densi ty wi th
long term practice of  di f f tent  crop rotation and
nutrient management practices

phosphatase activity (µg p-nitrophenol/ g soil) noticed
at  harvest ing stage both i n pi geonpea and wheat.
Pigeonpea-wheat cropping systems and INM recorded
higher weed emergence in surface soil in both surface

and sub-surface soil depth other cropping Cyperus
rotundus, Phyllanthus niruri and Coronopus didymus
were more pre-dominant (Fig. 38).
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Nutrient management

Screening of pulse genotypes for improved
rhizospheric properties in mild-alkal ine soi l

Understanding rhizospheric soil properties of
pul se crops i s i mpor tan t  for  sel ect i ng ef fi ci en t
genotypes, which  have higher  nutri ent acquisit ion
potent ial th rough al terati on  of rh izospher ic soi l
environment. Therefore, the rhizospheric alteration in
thirty genotypes of urdbean, thirty fieldpea genotypes,
and fi fteen (including F1 hybrid, released variety, and
testing l ines) pigeonpea genotypes were assessed in
mild–alkaline (~8.1) soil . Results demonstrated that
changes in rhizospheric properties in w inter pulses
was much prominent than Kharif  crops (pigeonpea
and urdbean). The rhizospheric alteration of different
urdbean genotypes varied largely. The genotypes (IPU
2–43 × BG 4008) and MASH 1 had higher rhizospheric
alteration (soil available-P, soil  available-S and pH),
which was attributed to higher aboveground biomass
and  root  grow th  at tr ibutes. The changes i n  soi l
available P, available S and pH ranges from 0.3–33.0%,
0.2–9.4%, 0.1–4.1%, respectively. For p igeonpea, not
much vari ation w as observed among the hybrids,
released variety and genotypes. However, significant
variation in different cultivars was apparent (Fig. 39).

Ef fect of  supp lemen tal  app l i cat i on  of
n i t rogen  under termi nal  nodu l e
degeneration phases in chickpea

In  chi ckpea, nodule starts degenerat ion  after
f low er ing stage, therefore, i t  is an ti cipated that
biological N–fixation, which is the primary source of
N in chickpea, may l imits crop potential productivity.
Significant response of chickpea crop to supplemental
N  appl icat ion at nodu le degenerati on  stage w as
observed. An additional yield of 417 kg/ ha could be
achieved w ith application of 25 kg N/ ha. The increased
yield w ith application of N  was attributed to increase
in leaf weight, grain fi l l ing, and test weight (Fig. 40).

Fig. 39 : Scatter plot of  di f f erent urdbean genotypes on principal  component analysis computed based on rhizospheric
al teration in pH, soi l  avai lable P, soi l  avai lable S, and plant growth attr ibutes [AGDW aboveground dry weight,
RL root length, RW root weight]

Fig. 40 : Ef f ect o f  N  suppl em entat i on at nodul e
degeneration stage on grain yield of  chickpea
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Physi cal f ractionation of nodules and  i ts
relation with crop growth in chickpea

Var iable grow th  pattern of nodul es and its
position on root l ikely to have a relation w ith plant
growth in l egumes. H ere, we fract ionated nodu les
based on their size [large (> 7 mm), medium (2–7 mm)
and  small sized  nodu le (<2 mm)] and i ts posit ion
(primary or lateral root) on roots in chickpea plant (n =
100) primari ly to characterize the efficient nodules and
also to study thei r rel ationship  w ith  plan t growth
att ri bu tes. The large si zed  nodul e (LSN) mai nl y
developed on primary roots (56.69%) as compared to
lateral roots (11.89%). Number of LSN had a significant
positive relation w ith plant growth attributes, while
medium (MSN) and small sized nodule (SSN) exhibited
no correlation w ith plant growth attributes. The fresh
weight of LSN of primary root had a strong influence
on l eaf, stem, aboveground total , and root biomass
accumulation. However, others (MSN and SSN) remain
non–sign ificant. The mu ltip le regressions l ikew ise
confirmed that only number and fresh weight of LSN
directly infl uenced the plant biomass accumulation
(leaf, stem, and root). Nodule development on primary
root had inhibitory effect on lateral root nodulation.
Thus, size fraction of the nodule and its position in
root coul d be used as an impor tant observation  in
agronomic studies to best relate the nodulation w ith
plant growth attributes.

Optimization of fer ti l izer N rate i n Rabi
season rajmash

Six graded dose of N  (0, 30, 60, 90, 120, and 150
kg/ ha) w as app li ed to op ti mi ze the fert i l i zer N
requirement of Rabi  season rajmash in Indo–Gangetic
plains. The yield of rajmash increased significantly up
to N  rate of 120 kg/ ha. Maximum grain  yield  was
registered in ferti l izer N  rate at 120 kg/ ha, which was
93% higher over N  control. The SPAD value reading
w as almost comparabl e across the fer t i l i zer  N
treatments during January, which may be due to drastic
fal l  in temperature that might have influenced crop N
acquisition (Fig. 41).

Assessment of  soi l–p lan t P dynami cs in
aerobic rice–lenti l

A field experiment was conducted to optimize the
seasonal  fer t i l i zer  P rate i n  aerobi c r i ce-l ent i l
production systems. Treatments comprised of two rice
production systems viz., direct seeded rice (DSR) and
system of rice intensification (SRI) and seven system–
based  seasonal fert i l i zer  P app licati on  rates. One
additi onal treatment i .e. pudd led transplanted r ice
(PTR) w ith recommended P rate to rice and lenti l  was
also evaluated. The second year data revealed that the
response of rice crop to P management was prominent
in aerobic rice–based production system (up to 15.8%
yield enhancement). Based on system productivity 33
kg P to rice and 11 kg P to lenti l  had the higher system
productivity [rice equivalent yield (REY) 9621 kg/ ha]
closely fol lowed by the treatment 16.5 kg P to rice and
5.5 kg P to lenti l  w ith rice residue and PSB (REY 9.5 t/
ha). The grain yield of lenti l  crop was found higher
af ter  DSR than SRI and PTR plots (Fig. 42 &  43).
Irrespective of P management treatments, the SPAD
reading data demonstrated that rice crop faced N stress
under DSR system, as compared to SRI system during
anthesis.

                         (a)                                            (b)
Fig. 41 : Cr op gr ow th of  rajm ash i n t he tr eatment  N

control  (a) and N at 120 kg/ha (b)

Fig. 42 : Ef f ect of  crop establ ishment and P management
practices on REY in rice-lenti l

Fig. 43 : Higher crop growth of  r ice and lenti l  under crop
(16.5 kg P to rice and 5.5 kg P to lenti l  w i th rice
residue and PSB)

Organic cultivation of pulses

A field experiment was initiated during Kharif
season of 2017-18 to develop package of practice for
pulses grown under organic cultivation.  To begin w ith
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organic cultivation, long duration pigeonpea ‘IPA 203’
was chosen. Initial ly, two cultivation packages were
taken up involving organic and inorganic as main
factor. For other factor, two row spacing were selected
viz., 90×20 cm (55,555 plants/ ha) and 75 × 20 cm
(66,666 plants/ ha) in order optimize plant population
under the agro-ecosystem including the existing soil
and cl imati c condi tion). Under  organi c packages,
nutrients are supplemented w ith FYM only along w ith
need based plant protection against pests and diseases
were made w ith organ ic ori gin. No chemical w as
applied to these plots either through soil or by fol iar
appli cati on. In  inorganic package, nu trients were
app lied through chemical ferti l izers and crop was
p rotected from suck ing pests/ pod bore th rough
conventi onal plan t protecti on chemicals. The crop
performance was good as it yields a maximum of 19.5
q/ ha under organic cultivation (Fig. 44, Table 6), which
was comparable to that of chemical farming. The study
also revealed that pulses responded to organics more
than inorganic ones. Here in this case, pigeonpea can
be grown successfully w ith organic packages. As a
resu lt  of signi fi cant ly  hi gher  biomass in  organ ic
package, harvest index (29.1%) was comparatively
lowered under it (over inorganic package, 32.9%). On
the contrary, row spacing did not influence grain yield,
st raw  yi eld , total biomass i n p igeonpea although
higher yi elds and biomass were realized at narrow
row spacing of 75 × 20 cm. From the data, i t was also

V ariety Grain yield 
(k g/ha) 

Straw yield 
(k g/ha) 

Total   harvest b iomass  
( kg/ha) 

Harvest index 
(%) 

(A ) Package of practice  
Organic  1952 4710 6662 29.1 
Inorganic 1685 3429 5114 32.9 
SEm (±) 157 227 368 1.03 
CD (0.05) NS 784 1274 3.56 
(B) Row  Spacing (cm) standardization 
90 x 20  1673 3882 5556 30.3 
75 x 20  1964 4256 6220 31.7 
SEm (±) 157 227 368 1.03 
CD (0.05) NS NS NS NS 
Interaction (A  x B) 
Organic x90 cm 1821 4487 6308 28.7 
Organic x 75cm 2082 4933 7015 29.6 
Inorganic x 90 cm 1525 3278 4803 31.9 
Inorganic x 75cm 1845 3580 5425 33.8 
SEm (±) 222 321 521 1.46 
CD (0.05) NS 1109 1802 5.04 
A nalysis made on factorial  RBD. 

 

Table  6 : Growth and yield performance of  pigeonpea ‘IPA 203’ under organic cultivation

Fig. 44 : Perf ormance of   pigeonpea ‘IPA 203’ under organic
package

evident that additional 20% in plant population could
result in 3 q/ ha bonus yield (17.4%). Therefore, i f seeds
are not a constraint, row spacing of 75 × 20 cm could
give additional yield.

Enhancing Resource use Effciency

Enhancing RUE in pu lse based cropping
system in Central India (Soybean + pulse
intercropping)

With  an objective of scali ng crop performance
against abiotic stress in presence of ponding of water
during monsoon season and heavy soil condition, an
investigation was carried out at ICAR-IIPR, Regional
Centre, Bhopal on soybean-lenti l  system (Table ). Five
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different intercrops viz.,  short duration pigeonpea ‘TJT
501’, maize ‘RASI 4242’, sorghum ‘Colonel 6363’,
urdbean ‘IPU 2-43’ and sesame ‘G-2’ were grown in
soybean ‘JS 20-29’ in 2:2 replacement series both under
f lat  bed  and  broad bed fu rrow  (BBF)  land
configurations. These crops were fol lowed by lenti l  ‘IPL
316’ dur ing Rabi  w ith or w ithou t supplemen tary
irrigation. Three years study concluded that soybean
was compatible w ith short duration pigeonpea as the
slow growth of pi geonpea du ri ng i n it ial  per iod
facili tated soybean growth as a parallel inter-cropping.
A fter matur i ty  of  soybean  (90 days), pi geonpea
occupied the total space (Fig. 45 & 46) and in fact,
performed as a pure or mono-crop and  gave higher
soybean equival en t yi eld  i n compar ison to other
intercropping situation. Later, lenti l  grown during Rabi
adds to the total yield and economics.

 Follow ing appropriate land configuration (broad
bed and furrow, BBF) in the heavy soils of Central
India, soybean productivity could be enhanced
when  it was planted under BBF (vis-à-vis fl at
p lan t ing) as the former  (BBF) p roved  its
superiority over  flat planting. Supplementary
irrigation once to lenti l  could be useful in absence
of rainfal l  during Rabi   season (reproductive stage
of lenti l).

 Seed p riming (for 4 hou rs) was useful  under
rainfed condition for rabi  sow ing after soybean.
In addition, when it is combined w ith mulch, i t
had additional advantages in terms of moisture
conservation and extended water availabil i ty to
Rabi  crop, besides grain yield.

 Ammonium molybdate @ 1 g/ kg seed treatment
+ 25 kg ZnSO4 / ha should be ferti l ized to soybean
in soybean-chickpea system i n Cen tral  Ind ia.
Add ition of 5 t FYM / ha could be the best for
Central Zone condition for a soybean-chickpea
system.

Enhancing productivi ty in diverse pulses
based cropping systems through improved
nutrient management in Peninsular India

A field experiment was conducted during 2017-
2018 at IIPR Regi onal Research Centre, Dharw ad
consisting of two cropping systems viz., 1) maize (NK
4250) –  chickpea (JG 11) and 2) soybean (DSB 21) -
chi ckpea, tw o conservat i on  practi ces v iz ; 1)
convent ional system 2) conservati on  system i.e.,
(mu l chi ng w i th  mai ze straw ); h  th ree fer ti l i zer
application practices viz., 1) Control 2) 100% RPP to
Kharif and Rabi  crop (100-100), and 3) 100% RPP to
Kharif and 50% RPP to Rabi  crop (100-50). The results
rel ieved that chickpea equivalent yield (CEY) of maize-
chickpea was 1.5 t/ ha and that of soybean-chickpea

Fig. 45 : A pr oposed cropping scheme encom passing
Khari f crops (soybean + intercrop) and Rabi  crop
(lenti l ) w i th crop duration in days (supplementary
i rrigation to lenti l  only in case of  need)

Fig. 46 : Economi cs of  soy bean + pigeonpea-lenti l  in
Central  I ndia (NR: Net return in ` /ha-yr)

The fol low ing conclusions were drawn from the
study conducted du ring the l ast three years study
(2014-17, pooled data).

 On intercropping w i th diverse pulses/ cereal/
oi lseed crops in terms of total system productivity
for both Kharif  + Rabi  (soybean +intercrop-lenti l),
a three years study concluded that significantly
hi gher  total  productivi ties and  returns were
observed w i th  soybean  + p igeonpea - l en ti l
fol lowed by soybean + urdbean - lenti l  in Central
India.

Cropping system CEY (kg/ha) 
1. Maize -chickpea 14834 
2. Soybean- chickpea 8550 
CD (5%) 790 
Conservation practice  
1. Conservation(M+) 12399 
2. Conventional (M-) 10586 
CD (5%) 260 
Fertilizer application  
1. Control 6874 
2. 100-100 8650 
3. 100-50 7460 
CD (5%) 150 

 

Table 7 : Ef fect of  cropping systems and ferti l izer
application on chickpea equivalent yield
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Fig. 48 : Ef f ect of  l iquid bio-f eri l izers in urdbean

system was 0.85 t / ha. There was 17% increase in CEY
in conservation practice as compared to conventional
system (Tabl e 7, Fig. 47). Among the fert i l izer
treatments, 100-100 recorded the highest CEY (8.7 t /
ha).

(sprinkler irrigation vis-à-vis normal flood irrigation
at crit ical  stages of branch and pod developmen t)
coupl ed w ith diverse ti l lage options (conventi onal,
reduced and zero ti l lage) on crop performance, water
use and efficiency of applied inputs. The study showed
that ti l lage options despite their inherent differences
in terms of time and f requency of t i l lage could  not
influence grain and straw yield of the crop (Table 8).
Yet, irrigation scheduling based on sprinkler irrigation
did. Quite evidently, the grow ing season receives very
l i ttle rain and was in fact cl imatologically scanty so far
amount of precipitation occurred in Rabi  season is
concerned. It amounted to 8.2 mm of total rainfal l  from
only 1 rainy day (received on 24th January 2018) as
against 117 mm evaporation cumulated over the season
(Mi d -N ov 2016 to Mi d -M arch  2017). Fol low ing
intervention of irrigation scheduling and recharge of
soil moisture storage, normal crop yi eld  was al so
harvested (w ith average of 1500 kg grain yield/ ha).

The study revealed that reduced or zero ti l lage
(RT or Z T) had  an  edge over conven tional  ti l lage
options i n grain yield of lenti l . This was confirmed
from higher total biomass yield accrued from the former
two treatments. However, other yield traits and growth
attributes in lenti l  ‘IPL 316’ were not infl uenced by
different ti l lage t reatments carried out du ring Rabi ,
2017-18 (Table 5). Irrigation scheduling, on the contrary,
significantly influenced grain yield and its attributes
and crop growth/ development. Significantly higher
grain yield was recorded w ith sprink ler irrigations
applied at either branch or both at branch and pod
development. This was again confirmed from higher
values of  related att ribu tes vi z., st raw  yi el d, total
biomass, pods/ plant and grain weight/ plant. As a
resul t of these, harvest  i ndex was hi gher under
sprinkler irrigation applied at either stages or both the
stages. Therefore, the study concludes that  w ith
sprinkler irrigation at branch and podding, there was
higher grain production (132%), biomass yield (145%),
pods/ p lant (122%) and grain w eight/ plant (101%)
under sprinkler irrigation applied at both branch and
pod development in comparison to rainfed cultivation
(Table 5). Thus, there was increase in crop productivity
(due to water saving as a result of sprinkler irrigation)
fol low ing op timum i rri gat ion  schedu ling th rough
sprinkler irrigation at branch and pod development
over that in flood irrigation.

Ef fect of  sp r ink l er i r r igat i on and  row
spacing in mungbean

A field study cum large p lot  on -stati on field
demonstration was carried out involving two popular

Eff ect of  l i qu id  and  carr ier  based b io-
ferti l izers on urdbean

 An experiment was conducted at IIPR Regional
Centre, Dharwad, to study the performance of carrier
based and l iquid inoculants of bio-ferti l izers along with
different doses of RDF and its effect on soil properties
in urdbean (Fig. 48). The experiment revealed that 125%
RDF +Rhizobium + PSB, l iquid based) performed better
when compared to other treatments, w ith respect to
growth, effective root nodules per plant (35), dry matter
production at harvest (20.1 g/ plant), number of pods
per plant (30.1), test weight (5.4 g), seed yield (1020
kg/ ha), enzyme act ivity peak f lowering stage and
nutrient uptake.

Fig. 47 : Pulses based cropping systems under di f f erent
treatments

Water M anagement

Ti l lage × sprink ler irrigation in lenti l

A field experiment was carried out during Rabi
2017-18 in ‘IPL 316’ lenti l to study the effect of irrigation
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var i et i es (Samrat and  IPM  02-3) and  f i ve agro-
technologies involving row spacing at 15 cm, 22.5 cm
and 30 cm (farmers’ p ract i ce) combi ned  w i th
sprinkler/ flood irrigation w ith the aim of refining the
optimum row spacing and sprinkler irrigation need of
mungbean for  enhancing crop product iv ity and
profitabil i ty. The intra-row distance was maintained
at 10 cm. This was studied in the backdrop of summer
rains, i f any, so as quanti fy the irrigation water use
and its efficiency in the crop of summer mungbean. A
row spacing of 22.5 cm, irrespective of normal or paired

row, produced around 300 kg additional grain yield
per hectare over farmers’ practice (30 cm row spacing).
Most evidently, sprinkler irrigation combined w ith 22.5
× 10 cm row spacing had y ielded the highest grain
yi eld  wh ich  was closely  fol lowed  by narrow row
spacing of 15 cm × 10 cm combined w ith flood irrigation
(Table 9, Fig. 49). Paired row (15-30 cm × 10 cm) could
not establish its superiority over normal spacing (22.5
cm × 10 cm) as evident during existing hot and humid
condition of EGPZ. Thus, the study established the role
of regulated sprinkler irrigation as per crop need over

Treatment Grain yield 
(kg/ha) 

Straw yield 
(kg/ha) 

HI  
(%) 

Total harvest 
biomass  
(kg/ha) 

Seed Index 
(g) 

Seeds /pod Pods/ plant Grain wt./ 
plant  
(g) 

Tillage 
ZT 1518 2886 35.1 4404 2.93 1.86 66.2 2.75 
RT 1665 3032 36.0 4697 2.88 1.86 67.6 2.89 
CT 1370 2858 32.8 4227 2.86 1.88 67.1 2.89 
SEm+ 57.4 71.0 1.05 87.8 0.07 0.06 3.7 0.18 
C.D. (0.05) NS NS NS 354.8 NS NS NS NS 
Sprinkler Irrigation   
Ibr (SPR) 1613 2970 35.2 4583 2.96 1.81 68.8 2.98 
Ipod (SPR) 1352 2361 36.5 3713 2.88 1.89 65.4 2.43 
Ibr+pod (SPR) 1769 3298 35.4 5067 2.93 1.81 71.7 3.02 
Ibr (NOR) 1440 2739 34.5 4179 2.79 1.84 67.0 2.88 
Ipod (NOR) 1259 2251 36.5 3510 2.97 1.90 53.3 2.38 
Ibr+pod (NOR) 1671 3935 29.7 5606 2.80 1.94 75.6 3.36 
SEm+ 62.7 143 1.2 176 0.06 0.05 4.4 0.21 
C.D. (0.05) 182 415 3.5 510 NS NS 12.8 0.62 
Interaction was not significant. 
Rainfed crop 764 1301 37.0 2065 2.82 1.83 32.3 1.50 
 

Table 8 : Ef fect of  ti l lage and sprink ler irrigation at critical stages on chickpea grain yield and its yield attributes

Treatment Grain yield  
(kg/ha) 

Straw yield  
(kg/ha) 

Total biomass at harvest 
 ( kg/ha) 

Variety 
Samrat 1245 2110 3355 
IPM 02-3 1034 1760 2794 
SEm (±) 38.0 54.5 117 
CD (0.05) 203 276 389 
Irrigation x Row spacing  
Sprinkler + RS (22.5 × 10 cm) 1225 2077 3302 
Flood     + RS (22.5 × 10 cm) 1154 1959 3113 
Flood     + PR (15-30 × 10cm) 1135 1927 3062 
Flood     +  NR (15 × 10 cm) 1210 2054 3264 
Flood     +  FP (30 ×10 cm) 974 1659 2633 
SEm (±) 21.5 47.5 67.6 
CD (0.05) 63.9 115 167 
RS: Row spacing; NR: Narrow row spacing; FP: Farmers’ practice;  Interaction effect was not significant 
 

Table 9 : Growth and yield performance of  spring planted mungbean under various agro-techniques
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the prevai l ing practice of f lood irrigation. Similarly,
the current investigation showed the optimum plant
population maintained at 22.5 × 10 cm over both narrow
(15 × 10 cm) and w ide plant population (30 × 10 cm).
Similar trend was evident in the case for straw, total
biomass and other yield attributes.

The effect of overhead spr ink ler i rr igati on  +
improved  agro-techniques (paired row, narrow row
spacing w ith sprinkler irrigation) concluded that

 A row spacing of  22.5 cm was optimum over
farmers’ practices of 30 cm row spacing for Apri l
sown crop.

 15 cm row spacing is not the optimum both on
economics and yield.

 Sprinkler irrigation was useful as it consumed
31.9% less water use,  69.7% higher WUE,  69.8%
higher WP, increased net return of ` 10,106 and
BCR by 0.13 over fl ood  ir rigation appli ed by
farmers.

Enhancing nutrient and WUE of chickpea
with hydrogel

A field experi ment was initiated during 2017-
2018 to study the effect on enhancing nutrient and water
use efficiency of chickpea through hydrogel under
rai nfed/ l imited irri gated situation. Three hydrogel
application levels viz., 0, 2.5 and 5 kg/ ha in main plot,
and five fol iar application of chemicals/ nutrients such
as water spray (control), 2% urea, Thiourea 500 ppm,
Salicyl ic acid at 100 ppm and NPK (19:19:19) at 0.5%
at both flower initiation and pod development stages
in sub plot, were replicated thrice in a split plot design.
During 2017-18, improvement in chickpea yield and
its attributes were not pertinent fol low ing application
of hydrogel (w ithout or w ith it at i ts variable rates).
However, the improvement in chickpea grain yield was
apparen t fol l ow ing appl ication of either nutr ient
solution (urea versus NPK spray) or growth chemicals
(sal i cyl i c aci d or  th i ou rea sp ray) at  the given
concentration. Maximum yield was obtained however
w i th  sal icy l i c acid at  100 ppm fol l owed by N PK
(19:19:19) at 0.5% applied at both flower initiation and
pod development stages (Table 10). Si milar was the
effect of these applied at both the above stages on other
yield and growth attributes.

Fig. 49 : Per f or mance of  m ungbean under ov erhead
sprinklers  versus f lood irr igation (lef t ‘IPM  02-3’
and right ‘Samrat’)

Table 10 : Ef fect of  hydrogel on chickpea yield, yield attributes and growth characters

Treatment  Grain yield 
(kg/ha) 

Total yield 
(kg/ha) 

Straw yield 
(kg/ha) 

HI  
(%) 

Seed Index 
(g) 

Pods/  
Plant 

Seeds /Pods Grain wt.  
(g) 

Hydrogel (kg/ha) 
0  1531 3117 1586 50.1 17.9 48.1 1.35 8.94 
2.5  1597 3214 1617 50.2 18.0 50.9 1.30 9.59 
5.0  1606 3406 1799 47.0 18.0 52.1 1.28 10.14 
SEM (±) 51.0 118.3 74.9 0.74 0.21 1.8 0.04 0.49 
CD (0.05) NS NS NS NS NS NS NS NS 
Foliar spray at branch and podding 
Water 1349 2847 1499 48.0 17.4 43.5 1.21 8.35 
Urea (2%) 1649 2223 1573 51.5 18.3 49.8 1.38 9.75 
NPK (0.5%) 
19:19:19 

1715 3565 1850 48.1 17.6 53.7 1.24 9.89 

SA (100 PPM) 1729 3583 1855 48.5 17.9 54.1 1.34 10.25 
Thiourea  
(500 PPM) 

1448 3009 1561 49.3 18.5 50.7 1.37 9.55 

SEM (±) 99.3 192 150 2.9 0.32 2.4 0.05 0.40 
CD (0.05) 291.4 564 NS NS NS 6.9 NS 1.17 
Interaction was not  significant 
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Weed management

Weed management in pulses through post-
emergence (POE) herbicides

M ungbean

Field experiment was conducted on activities of
some post-emergence herbici des (POE) v i z .
topramezone, tembotrione, imazethapyr + imazamox,
oxyf luorfen, fenoxap rop-p -ethy l, and cl odi nafop-
p ropaygy l + N a- acif l uor fen  to assess thei r
phytotoxicity and ef ficacy on mungbean. The weed
phytotox i ci ty  symptoms due to app li cati on  of
oxyfluorfen 150 g a.i./ ha, topramezone 20.6 g a.i./ ha
and clodinafop propargyl + Na-acifluorfen 122.5 g a.i./
ha were started next day after application (DAA) of
these herbicide. The herbicide oxyfluorfen 150 g a.i./
ha, topramezone 20.6 g a.i./ ha and tembotrione 100 g
a.i./ ha showed higher phytotoxicity in mungbean at
7, 15 and 25 days after herbicide application (DAA).
H owever, other  herbi ci des di d  not  show  any
phytoxicity on mungbean in terms of leaf burning. The
population and dry weight of broad-leaved, narrow-
leaved  and  total  w as signi fi cant ly  reduced  w ith
application of clodinafop propargyl + Na- acifluorfen
122.5 g a.i./ ha and and oxyfluorfen 150 g a.i./ ha at 35
DAS and  at  harvest  and  they w ere at  par w ith
pendimethalin 1.0 kg a.i./ ha fb  imazethapyr 100 g
a.i./ ha. At the entire crop growth stages i .e. at 35 DAS
at harvest, clodinafop propargyl + Na-acifluorfen 122.5
g a.i./ ha, and oxyfluorfen 150 g a.i./ ha recorded higher
WCE than the remaining weed control practice (Fig.
50).

Among the herbicidal t reatments, the l owest
number of nodules/ plant was recorded in oxyfluorfen
150 g a.i./ ha. However, among herbicidal treatments,
clodinafop propargyl + Na-acifluorfen 122.5 g a.i./ ha
and pendimethalin 1 kg a.i./ ha fb imazethapyr 100 g
a.i./ ha attained significantly higher nodule dry matter
accumulation over other herbicides. These herbicides
also recorded  signifi cantly h igher mungbean grain
yield over other  herbicides. The h ighest yi eld was
obtained in weed free check (860 kg/ ha). Because of
hi gher grai n yi eld  in  cl odi nafop propargyl + N a-
acifluorfen 122.5 g a.i./ ha  and pendimethalin 1.0 kg
a.i./ ha fb imazethapyr 100 g a.i ./ ha, they recoded
lower weed index over rest of the herbicide treatments.

Chickpea

Performance of  some new post-emergence
herbicides was also evaluated to assess their efficacy
and  phytotoxi ci ty  in  chi ckpea. Major weed  f lora
observed in chickpea included broad-leaved weeds viz.
Coronopus di dymus, Convol vul us arvensi s,
Chenopodium album, Chenopodium murale, Fumaria
parviflora, Anagal l is arvensi s, Spergu la arvensi s,
Medicago denticulata and Vicia hirsuta and narrow-
leaved l ike Asphodelus tenuifolius and Phalaris minor.

Post-emergent herbicides had phytotox icity on
ch ickpea after  exposu re on the fol iage. The crop
recovery  du rati on  var ied  w i th  herbi ci des. The
phytotox ici ty  of tembotr i one 100 g a.i ./ ha and
halosu lfu ron methyl  70 g a.i./ ha were p rominent
immediately after application and extended up to 30
days after application (DAA) of herbicides. On the other,
phytotoxi city of imazethapyr and  i mazethapyr  +
imazamox were prolonged and recovery was poor. The
phytotox icity of  topramezone 20.6 g a.i./ ha was
mi nimal on chi ckpea and crop recovered qui ckl y.
Whereas, i t had higher phytotoxicity on weeds.

A ll  w eed  con trol  treatmen ts recorded
significantly lesser weed population and dry matter of
weeds than unweeded control. Among the herbicides,
topramezone 20.6 g a.i./ ha, and pendimethalin 1.0 kg
a.i ./ ha fb qu i zal ofop - ethy l  100 g a.i ./ ha were
promising and it has an edge over other for reduction
in weed population and dry weight of broad-leaved
and narrow-leaved weeds. The weed control efficiency
(WCE) was higher in topramezone 20.6 g a.i./ ha and
pendimethalin 1.0 kg a.i./ ha a fb quizalofop- ethyl 100
g a.i./ ha over other herbici des (Fi g. 51). The data
pertaining to number of nodules/ plant showed that
all  the herbi cidal treatments reduced the number of
nodu les/ p lant  than  w eed  f ree check. Among theFig. 50 : Weed control  ef f i ciency (%) of  d i f f erent POE

herbicides in mungbean
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Fig 53 : Phosphorus, potassium and sulphur dynamics in
wheat and chickpea under CA and conventional
practice

herbicidal treatments, the lowest number of nodules/
pl ant  w as recorded in  tembotri one 100 g a.i ./ ha.
However, among herbicidal treatments topramezone
20.6 g a.i./ ha and  pendi methal in 1.0 kg a.i./ ha fb
quizalofop- ethyl 100 g a.i./ ha attained significantly
higher nodul e dry  matter accumu lation over other
herbicides. Topramezone 20.6 g a.i./ ha recorded
significantly higher chickpea grain yield over other
herbicides (Fig. 52). The highest yield was obtained in
weed free check (1437  kg/ ha) fol lowed by topramezone
20.6 g a.i./ ha (1265 kg/ ha). Because of higher grain
yield in topramezone 20.6 g a.i./ ha and pendimethalin
1.0 kg a.i./ ha fb quizalofop- ethyl 100 g a.i./ ha, they
recorded lower weed index over rest of the herbicide
treatments.

p lot , three croppi ng systems (r i ce– wheat, r ice–
chickpea, rice–chickpea–mungbean) in sub plot and
two residue management practices (residue retention
and residue removal) in sub–sub plot were replicated
thrice in a split–split plot design. From 2015 onward,
½ dose of P and no K were applied to Rabi  and summer
crops under CA (ZT + residue retention in rice–wheat–
mungbean).

The i mp rovement i n ri ce y ield  fol lowed the
sequence of ZT (4510 kg/ ha) > CT (4308 kg/ ha),
residue retention (4570 kg/ ha) > no residue (4248 kg/
ha) and in RWMb (4617 kg/ ha) > RC (4413 kg/ ha) >
RW (4196 kg/ ha) in 2016 (Fig. 53). The same trend was
observed in case of  Rabi  crop . The hi gher system
productivity in terms of chickpea equivalent yield (CEY)
was recorded in ZT (5.9%), residue retention (9.5%)
and in rice–chickpea–mungbean (56.4%) over CT, no
residue and rice–wheat cropping system. Net returns
and B:C rat io were also h igher in rice– ch ickpea–
mungbean cropping system (` 1,22,204/ ha and 2.34,
respectively) and least under rice–chickpea (` 60,626/
ha and 1.87, respecti vely). Simi larly, sustainabil i ty
index was also h igher in r ice–chickpea–mungbean
(0.73) and residue incorporation (0.56) over rice–wheat
and no–residue.

Fig. 51: Weed cont ro l  ef f i ci ency  (%) in  ch i ck pea at
di f f erent growth stages

Fig. 52: Perf ormance of  chickpea under topramezone 20.6
ml  a.i ./ha vis-à-vis weedy check

Resource conservation technology

Conservat i on  t i l l age and  resi due
management in pulse based system

A field experiment was initiated during 2009 to
study the effect of resource conservation technology in
pulse based cropping system. Two ti l l age practices
(zero ti l lage, ZT and conventional ti l lage, CT) in main

The conservation agriculture practices i .e. rice–
wheat–mungbean w ith crop residue addition and zero
ti l lage reduced the bulk density and particle density
over rice–wheat under conventional practices. Whereas,
rice–wheat–mungbean w ith crop residue addition and
zero t i l lage increased water  hol ding capaci ty and
volume expansion over ri ce–wheat w ithout  residue
add it ion and under CT. Simil ar ly, Z T w i th  crop
resi dues and  R– W– Mb recorded  h i gher macro–
aggregate in surface (0–20 cm) and sub–surface (20–
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40 cm) soil w hereas, continuous rice– wheat caused
reduction macro–aggregate.

The ti l lage, residue, and cropping systems had
significant effect on soil available P, K, S, Zn and Fe
over the years. In general,  the ZT w ith residue addition
and  r ice– wheat– mungbean  cropp ing systems
significantly enhanced the available P, K, S, Zn and Fe
over the years over CT, no–residue and ri ce–wheat.
Continuous adoption of CA in R–W–Mb system led to
significant enhancement in non–labile C in surface soil
causing higher sequestration of C in soil over rice–
wheat system in CT w ithout residues.

Weeds seed bank study revealed that RC cropping
system led to higher weed emergence in surface soil
over rice–wheat because more accumulation of weed
seeds. The ZT had higher weed emergence in surface
soil; however, in sub–surface soil the trend was vice–
versa.

Performance of summer mungbean under
conservat i on  agr icu l tu re i n r ice–w heat
cropping system in IGP

A field experiment was started dur ing 2015 to
assess the performance of summer mungbean under
conservation agriculture in rice–wheat system. The
study was conducted under split plot design w ith three
replications. Main plot consist of th ree rice residue
management practices viz., 30 cm stubble, burning of
30 cm stubble and no residue; 2 ti l lage practices for
summer mungbean in sub–plots viz., zero ti l lage and
conventional ti l lage and 5 mungbean varieties in sub–
sub–plots viz., IPM 2–3 (60 days); IPM 2–14 (65 days);
HUM 16 (58–60 days); Samrat (55–58 days); IPM 205–
7 (50–52 days).

The residue management treatment and ti l lage
practices were at par for the mungbean yield. Among
the different mungbean cultivar, the sequence for grain
yield was IPM 205–7 (1369 kg/ ha) > Samrat (1198 kg/
ha) > IPM 2–3 (1182 kg/ ha) > HUM 16 (1144 kg/ ha) >
IPM 2–14 (1095 kg/ ha). The residue management was
also at par for mungbean nodulation. However, ZT +
wheat stubble increased the nodulation in mungbean.
The cultivar, IPM 2–14 led to higher mungbean nodule
formation over rest of the cultivar. When grain yield is
concerned for rice and wheat, the ti l lage management
(CT and ZT) could not make significant impact on grain
y i el d . H ow ever, resi due addi t i on  sign i fi cant l y
imp roved the ri ce and wheat grain  yield over no–
residue and residue burning (Fig. 54).

Pulses in upland cropping systems under
CA practices

A field experiment was conducted during 2016–
2017 to design a cropping system w ith higher system
productivity and resource–use efficiency. The system
product ivity in  terms of ch ickpea equivalen t yi eld
showed that Apri l  planted pigeonpea (UPAS 120) +
summer mungbean (1:3) – wheat (5,550 kg/ ha), maize
– wheat – mungbean (4,831 kg/ ha), early pigeonpea
(UPAS 120) + urdbean – wheat (Unnat Halna) (4,823
kg/ ha) and early pigeonpea (UPAS 120) – wheat (Unnat
H alna) (4,417 kg/ ha) recorded  h igher system
product i v ity  over  other  cropp ing systems. The
intercropping based cropping systems recorded higher
grain yield over sole cropping for pigeonpea–wheat
cropping system. The maize–wheat cropping system
recorded lower system productivity over pigeonpea–
wheat based cropping systems. The maize–wheat
cropping system was at par w ith maize – chickpea +
mustard (6:2) for system productivity.

Weed management strategies for enhancing
productivi ty and sustainabi l i ty of  pu lses
systems

A field experiment was conducted to monitor the
weed dynamics and integrated weed management, crop
producti vity, soi l  physio-chemical, and  bi ological
properties in rice-chickpea cropping system under
conventional and conservation agriculture practices.
Four ti l lage cum crop establishment methods viz., (i)
puddled transplanted rice (PTR) – conventional ti l led
(CT) chickpea (PTR-CTC), (i i) PTR – zero ti l led (ZT)
chickpea (residue retention in chickpea) (PTR-ZTC),
(i i i) ZT dry seeded rice – ZT chickpea (residue retention
in both crops) (ZTDSR-ZTC), (iv) CT dry seeded rice –
CT chickpea (CTDSR-CTC) and three weed con trol
practices as sub plots were laid out in split plot design
with three replications. The weed control practices in

Fig. 54 : Perf ormance of  r ice and wheat under di f f erent
management practices
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rice crop consisting of (i) butachlor 1.25 kg a.i./ ha or
pend imethalin 1 kg a.i ./ ha fol lowed by bispyri bac
sodium 20 g a.i./ ha, (i i) butachlor 1.25 kg a.i./ ha or
pendimethalin 1 kg a.i./ ha fol lowed by almix 4 g a.i./
ha, (i i i) butachlor 1.25 kg a.i./ ha or pendimethalin 1
kg a.i./ ha fol lowed by 1 hand weeding, whereas, in
chickpea comprising of  (i) pendimethalin 1 kg a.i./ ha
fol l ow ed by qu izalofop  ethyl  100 g a.i ./ ha, (i i )
oxyfluorfen 150 g a.i./ ha fol lowed by propaquizafop
100 g a.i./ ha, (i i i) pendimethalin 1 kg a.i./ ha fol lowed
by 1 hand weeding and weedy check.

In case of r ice, CTDSR-CTC system resulted in
sign ifican tly higher weed density (10/ m2) and d ry
weight (6.5 g/ m2) at 45 days after sow ing over PTR-
CTC and ZTDSR-ZTC systems. Among weed control
p ract ices i n  ri ce, bu tach lor  1.25 kg a.i ./ ha or
pendimethalin 1 kg a.i./ ha fol lowed by bispyribac-Na
20 g a.i./ ha at 20 DAS recorded significantly lowest
weed density (7.3/ m2) and dry weight (5.0 g/ m2) over
weedy check. In  chi ckpea, ZT w ith rice resi dues
reten ti on  (PTR-Z TC and  Z TDSR-ZTC systems)
recorded lower weeds density and dry weight over CT-
chi ckpea. In ch ickpea, pend imethali n 1 kg a.i./ ha
followed by quizalofop-p-ethyl 100 g a.i./ ha recorded
significantly lowest weed density and dry weight.

The grain yield of rice was higher in PTR system
over CTDSR and ZTDSR system. However, ZTDSR-
ZTC system recorded signi ficantly higher chi ckpea
grain yield over other practices (Table 8). The system
product ivity in  terms of ch ickpea equivalen t yi eld
fol lowed the sequence of PTR-CTC (4.42 t/ ha) > PTR-
ZTC (4.28 t/ ha) > ZTDSR-ZTC (4.21 t/ ha) > CTDSR-

Treatment  Yield of 
ri ce  

(t /ha) 

Yi el d of 
chi ck pea 

(t /ha) 
Crop establi shment practi ces  
PTR-CTC 4.92 2.35  
PTR-ZTC 5.13 2.13  
ZTDSR-ZTC 4.45 2.54  
CTDSR-CTC 4.18 2.40  
CD (P=0.05)  0.34 0.18  
Weed control practi ces 
Rice: Buta./ PMT fb Bis.; Chickpea: 
PMT fb Quizal. 

5.04 
2.37  

Rice: Buta./ PMT fb A lmix; Chickpea: 
Oxyf. fb Propaquiz. 

4.33 
2.36  

Rice: Buta./ PMT fb HW; Chickpea: 
PMT fb HW 

4.63 
2.34  

CD (P=0.05) 0.29 NS  

 

Table  11 : Rice and  ch i ckpea p roducti v i ti es i n
dif ferent ti l lage and weeds management
practices

Fig. 55: Di f f erent varieties of  chickpea taken f or study

Fig. 56: Di f f erent apparatus used f or the measurement

CTC (4.16 t/ ha). The chickpea growth parameter l ike,
plan t dry w eight, nodule growth  and rhizospheric
properties were higher in ZT w ith residues over CT
without residues. The ZT w ith crop residues retention
recorded higher soil moisture over CT in surface soil.

Physical  and  engineeri ng p ropert ies of
dif ferent varieties of chickpea relevant to
design of planter

Physical and engineering properties of different
varieties of chickpea (Fig. 55) namely, JG–16, HC–5,
KWR–108, IPC–4–1, IPC–5–62, DCP–92–3, IPC–4–98
and JG–14 had been studied for the determination of
parameters for the design of planter. Different apparatus
(Fig. 56) had been fabricated and standard procedures
were fol l ow ed  to measu re di fferent  physical  and
engineering properti es. Differen t varieties had been
coll ected  from the Crop Imp rovement Di vi sion of
ICAR–IIPR, Kanpur which had moisture content of 10
to 11.4% for different vari eties. Different parameters
l ike l ength, bread th , th ickness, geometr i c mean
diameter, sphericity, bulk density, true density, angle
of repose, coefficient of static friction were calculated
using different apparatus.
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N o l oad  and  p rel i mi nary  test i ng of
experimental dal mil l  for Pigeonpea (UPAS
120)

No load testing of experimental dal mil l  had been
done, rpm was measured using contact type tachometer
and power consumption, current and voltage by using
power clamp (Table 12 & 13).

Ustochrept soil  of Kanpur to evaluate the influence of
i ntercroppi ng and d if feren t  bl end  of  fer t i l i zers
incl uding customized ferti l i zers i n maize-chickpea
croppi ng sequence. The t reatment  compr ising of
i ntercropp ing (Sol e mai ze, maize+u rdbean  and
mai ze+soybean) al lotted to main  plot  and  vary ing
blend of ferti l izers (RDF1, RDF2, RDF3, CFG1, CFG2, CFG3,
CFG4 and control) kept in sub-plots under split plot
design and replicated thrice. Under this study, the crop
of urdbean and soybean were intercropped w ith maize
and ferti l izers were applied as per the recommendation
of the main crop i .e. maize. No additional ferti l izers
were added to the intercrop or component crop i .e.
urdbean and soybean.

Inclusion  of u rdbean as i ntercrop w ith maize
recorded marked improvement in maize grain yield
over sole maize and maize+soybean. This showed that
intercropping of urdbean w ith maize as pulse crop had
no deleterious effect on y ield of mai ze, al though  it
improves the grain yield of maize also. However, higher
chickpea yield was observed when sown under the
treatment sole maize in succession. The intercrop of
both urdbean and soybean  gave add iti onal y iel d.
M oreover, app l icat ion  of  mai ze formu l a
(6:5.4:10:6.0:1.0:0.6:0.2); a locally  prepared ferti l izer
formulation to maize recorded higher grain yield over
rest of the fer t i l izer op ti ons (strai ght  fert i l i zers,
customized  fer ti l izers etc.). Fu rther, appl icat ion of
customized fer ti l izers gave higher grain y ield over
straight ferti l izers. Similarly, marked improvement in
grain yield of urdbean and soybean also noticed due
to appl i cati on  of  CFG4 over  rest  of  the fert i l i zer
management options. When chickpea was grown in
succession  and app l ied  w i th chi ckpea formul a
(5.5:4.6:4.5:8.3:1.4:0.8:0.08:0.034) being par w ith RDF2

but better over other ferti l izer management options.

The crops of maize and chickpea were grown in
succession on same raised bed, no ti l lage operations
were done. Only raised beds were reshaped just before
the sowing of maize in Kharif and chickpea in Rabi .
Substantial i mprovement in system productivity in
terms of  maize equivalent  yi eld  (65.39 q/ ha) and
chickpea equivalent yield (45.33 q/ ha)were observed
under maize+urdbean intercropping system. Further,
application of CFG4 to maize and chickpea recorded
highest MEY (79.19 q/ ha) and CEY (50.52 q/ ha) (Fig.
57). This indicated that applying balanced nutrients
in desired amount in accordance w ith the demand of
crop had marked influence on grain yield.

S.No. Motor rpm Rotor rpm 
1. 1480 748 
2. 1482 748 
3. 1482 749 

 

Table 12 : M easurement of  rpm using contact type
tachometer

Table 13 : M easu rem ent of  power consump tion,
cu rren t, and voltage at no load  usi ng
power clamp

 
 

Power 
(kW) 

Power factor 
(pf) 

Current 
(A ) 

Frequency, 
(Hz) 

Voltage 
(V) 

Frequency, 
(Hz) 

1. 0.44 0.465 4.6 50 237.2 49.9 
2. 0.43 0.367 4.6 49.7 237.4 49.9 
3. 0.42 0.368 4.6 50.3 236.9 49.9 

 Preliminary testing of experimental dal mil l  was
conducted w ithout pre–treatment for pigeonpea (UPAS
120) on  si ngl e pass (Table 14) and  second  pass
(Table  15).

Table 14 : Preliminary testing of  experimental dal
mil l  for pigeonpea (UPAS 120) w ithout
pre–treatment on single pass

S. 
No. 

Pit ted 
sample 
wei ght 

(g) 

Whole 
undehusked 

grain  
(g) 

Whole 
dehusked 

grain  
(g) 

Split ted 
undehusked 

grain  
(g) 

Split ted 
dehusked 

grain  
(g) 

Husk 
(g) 

1 100 29.4 12.2 40.2 14.2 4.0 
2 100 29.7 16.5 37.7 12.8 3.3 
3 100 30.6 17.3 39.7 10.7 1.7 

 
Table 15 : Preliminary testing of  experimental dal

mil l  for pigeonpea (UPAS 120) w ithout
pre–treatment on second pass

S. 
No. 

Pit ted 
sample 
wei ght 

(g) 

Whole 
undehusked 

grain  
(g) 

Whole 
dehusked 

grain  
(g) 

Split ted 
undehusked 

grain  
(g) 

Split ted 
dehusked 

grain  
(g) 

Husk 
(g) 

1 100 1.0 22.8 14.9 57.0 4.3 
2 100 1.1 35.6 12.7 47.6 3.0 
3 100 1.3 29.3 14.1 49.7 5.6 

 Evaluating next generation  ferti l izers in
maize-chickpea

A field experiment was carried out to in Typ ic
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Optimizing customized ferti l izers in maize-
chickpea

A field experiment was conducted to optimize the
quantity of maize formula (6:5.4:10:6.0:1.0:0.6:0.2) and
chi ckpea formula (5.5:4.6:4.5:8.3:1.4:0.8:0.08:0.034);
locally prepared customized ferti l izer formulat ions
app l ied to mai ze and  chi ckpea, respect i vely, i n
succession. During Kharif  season, intercropping (Sole
mai ze, maize+mungbean  and  mai ze+u rdbean )
systems were allotted to main plot and varying doses
of maize/ chickpea formula (Control, RDF through SF,
75% of CFG, 100% of CFG, 125% of CFG and 150% of
CFG) kept in sub-plots under split plot design and
replicated thrice. Under this experiment, the crop of
mungbean and urdbean were intercropped w ith maize
and customized ferti l izer formulations were applied
as per the treatment to the main crop i .e. maize. No
surpluscustomized ferti l izer formulations were added
to the intercrop or component crop i .e. mungbean and
urdbean.The resul ts revealed that appl icat ion of
customi zed  fert i l izer grade (CFG) to mungbean ,
urdbean and chickpea enhanced nodule number at 30
DAS significantly over no ferti l izer (=control) and RDF
app lied through  straight ferti l i zers. Appli cation  of
125% dose of CFG being on par  w ith  150% CFG,
stati st ical ly  enhanced  nodul at i on  i n mungbean ,
urdbean and chi ckpea over RDF appl ied  th rough
straight ferti l izers (RDF-SF) and control. This might be
attributed to continuous supply of al l  desired nutrients
to the pl an ts as per need in  sl ow  release matri x.
Application of 125% CFG recorded 21.6, 25.6 and 14.4
nodules/ plant in mungbean, urdbean and chickpea,
respectively. However, under control treatment, 12.3,
17.5 and  7.5 nodul es/ pl ant  was recorded . Thi s
indicated that customized ferti l izer formulations could
be a better option to realize higher nodulation in pulses
over straight ferti l izers.

On-farm trials on customized ferti l izers

A n  On-farm t r i al  (OFT) was conducted i n
Karchalpur v i l lage (26°09' N  Latitude and 80°31' E
Longitude) of Fatehpur district to evaluate performance
customi zed  fert i l i zers on productiv ity of f ieldpea
genotypes. Under the OFT, five genotypes of fieldpea
(Aman, IPFD 10-12, IPF 4-9, Prakash and Vikas) were
evaluated for grain yield enhancement under varying
nutrient management strategies (Farmers practice of
nutrient management, RDF through straight ferti l izers
and customized ferti l i zer). The findings reveal  that
app li cati on  of M atar  formu la (13.3:20:10:8.3:1.3;
N :P:K:S:Zn); a locally prepared ferti l izer formulation
to field pea genotypes recorded higher grain yield over
rest of the nutr ien t management opti ons (Farmers
practice and RDF through straight ferti l izers). All  the
fieldpea genotypes responded well and out  yielded
due to appl i cat ion of M atar formu la. The y i el d
i ncremen t observed  f rom 11-28 per  cen t  due to
application of Matar formula over farmers practice of
nutrient management.

To evaluate performance of varying fol iar spray
on productivity of chickpea genotypes under rainfed
conditions of Fatehpur, Uttar Pradesh. Under the OFT,
two genotypes of ch ickpea (JG 16 and Local) w ere
evaluated for grain yield enhancement under varying
foliar spray options (Foliar spray of urea; fol iar spray
of Zn, Fe; fol iar spray of urea, Zn, Fe and   fol iar spray
of multi-nutrient supplement). Foliar spray of multi-
nutrient supplement to chickpea (17.6 q/ ha) enhanced
grain yield of chickpea to the tune of 12.3 per cent higher
over fol iar spray of urea (2% solution). Further, yield
i ncremen t due to fol i ar sp ray of  mu l t i-nutr i en t
supplement was higher in JG 16 compared w ith local.
It  ref lected that mul ti -nu tr ient defi ciency i s more
p revalent  in  the l ocali ty, because of  that reason
responses were greater  under mu lt i -nu tr ien t
supplement spray. Further, combined spray of urea (2%

Fig. 58 : Nodulation at 30 dAS
Fig. 57 : Chick pea equi v al ent y i eld  under  v ar yi ng

intercropping system and customized f erti l i zers
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NH 2CONH 2), zinc (0.5% ZnSO4) and iron (0.3% FeSO4)
had no toxici ty effect on chickpea and significantly
enhanced grain yiel d over urea or zinc+iron  spray,
individually.

M icronutrient forti f ication of pulses

Exper imen ts w ere conducted  on Typ i c
Ustochrept  soil  of Kanpur to evaluate approaches of
agronomi c bi ofor ti f icat ion (=fert i-for ti fi cati on ) of
pu lses. The resul ts ind icated that seed  coati ng of
chickpea cultivars (HC 5 and JG 16) with different levels
of zinc (0.0 to 7.5% ZnO by seed weight) enhanced
grain  yi eld signif icantl y (Fig. 59). Seed coati ng of
chickpea using zinc oxide upto 7.5% by seed weight,
enhanced seed yield by 16.7% in HC 5 and 14.7% in JG
17 over no coating or control. H igher responses were
observed in HC 5 compared w ith JG 16; this might be
due to genetic makeup of the cultivar. Moreover, no
toxicity symptoms were noticed in both the cultivars
upto 7.5% level of seed coating. Similar studies were
also conducted under pots in net house to corroborate
the findings. The yield i ncrement trend was found
similar under both the conditions of field and pot.

M echanical harvesting of chickpea

Fi el d  experi ment  w as conducted  w i th  the
objective to determine the optimum plant geometry and
genotype for mechanical harvesting of chickpea w ith
higher productivity. In the experiment, five chickpea
genotypes (HC 5, IPC 10-62, IPC 10-142, IPC 08-11 and
IPC 11-85) were evaluated under two crop geometry
(30×10 cm and 22.5×10 cm) for suitabil i ty to combine
harvesting and higher yield. The results revealed that
grow ing of chickpea IPC 10-142 attained the highest
poding height (46.52 cm) under the crop geometry of
22.5×10 cm fol lowed by IPC 11-85 (38.38 cm) at the
same crop geometry of 22.5×10 cm (Fig. 61). Moreover,
IPC 10-62 and IPC 08-11 are having branch angle less
than 60° whereas, IPC 10-142, IPC 11-85 and HC 5 are
having branch angle more than 60°. This indicated that
the genotypes having branch angle above 60° (IPC 10-
142, IPC 11-85 and HC 5) are suitable to mechanical
harvesti ng includi ng combi ne harvester. L i kely,
successful demonstration of combine harvesting of
chickpea HC 5 at ICAR-IIPR, Kanpur also w itnessed
sui tabil i ty of mechani cal harvesting w ith  combine
harvester. Combine harvesting of chickpea also notices
l ow er shat teri ng l osses compared  w i th  manual
harvesting. L ikew ise, threshing effici ency was also
comparable.

Fig. 59 : Seed coating (Zn) of  chickpea

Fig. 60 : Seed coating (Zn) of  f ieldpea

Fig. 61 : Foding height of  chickpea f rom soi l  surf ace

Si mil arl y, seed  coati ng of fieldpea genotypes
(IPFD 11-5 and IPFD 11-10) w ith zinc oxide (0-7.5% by
seed weight) also enhanced seed yield significantly
(Fig. 60). The yield increment due to seed coating w ith
zinc oxide upto 7.5% observed to the tune of 19.9 and
17.4% i n IPFD 11-05 and  IPFD 11-10, respect ivel y.
Moreover, seed coating of fieldpea w ith ZnO upto 7.5%
had no tox icity and mortal i ty ef fect  on fi el dpea,
however, i t boosted the seed germination rate and stand
establi shment. It opens up the scope for evaluating
higher level of seed coating w ith zinc oxide. Further,
significantly highest grain yield/ plant of fieldpea was
observed in IPFD 11-5 (16.9 g/ plant) and IPFD 11-10
(18.9 g/ plan t) at the appl icat ion rate of 7.5% seed
coating.
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External ly Funded Project

M itigating abiotic stresses and enhancing
resource-use eff i ciency in pul ses in  ri ce
f al l ow s th rough  i nnovat i ve resou rce
conservation practices

The findings revealed the fol low ings:

 Unpuddl ed  r i ce/ d i rect  seeded  ri ce, fol i ar
nutri ti on  of  micronutri en ts and 2% urea i n
combi nation could be suggested for achi eving
higher yield in chickpea under rice fal lows.

 Life sav ing irrigation and fol iar application of
micronutrients could be advocated under rainfed
cond iti on  for reali zi ng hi gher grain  y iel d of
chickpea.

 A ppropr i ate crop  management p ract ices
amalgamated w ith RCTs (retention of 30 cm rice
stubbles, zero ti l l age and  approp ri ate r ice
establ ishmen t method  v iz ., unpudd l ed
transplanting/ direct seeding) could play a key
role in scaling crop productivity in rice fal low.

The recommendations emerged out of this five
years trial are as under:

 Depending on agro-ecological situation , rice +
pulse relay cropping  or rice fal low pulse system
are dominant and adopted.

 For both the systems, suitable varieties of rice (110-
120 days) and  lenti l , lathyrus, chickpea and
urdbean having early high vigour for rice fal lows
are to be taken up.

 Rice stubble retention (20-30 cm) is suitable for
conserving soil moisture and higher productivity
in rice + pulse relay cropping system.

 Sowing of pulses w ith conservation ti l lage (zero
ti l lage coupled w ith rice residue mulch/ stubbles)
under  r i ce –  pu l se sequen ti al  cropp i ng i s
advantageous.

 Pai red  row s p lan ti ng (22.5 cm x  45 cm) of
chickpea could give additional yield (5-10%).

 Foliar application of 2% urea /  DAP (in T.N.) at
flowering and 10 days thereafter in pulses could
be advocated  for  al l evi at ing N st ress and
enhancing seed yield under rice fal low.

 Appli cation of quizalofop-p-ethyl @ 100 g/ ha
post-emergence is recommended  to control rice
ratoons at 2-3 leaves stage (suitable variety can
replace herbicides).

 Two prototypes of manual operated single row
ZT Dri l l  for sow ing of pulses under rice fal lows
of heavy and medium textured soils.
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Crop Protection

DISEASES

Wilt of  Chickpea

Host plant resistance

Wilt disease caused by Fusarium oxysporum f.sp.
ciceri  is the most impor tant biological constraint to
chickpea production in the country. Two hundred forty
nine germplasm lines from ICAR-NBPGR, New Delhi
were screened against w ilt caused by F. oxysporum
f.sp. ciceri  in the w ilt sick field which had a high level
of sickness as indicated by 100% plant mortal i ty in the
susceptible check, JG 62. Seven germplasm lines viz.,
IC 269484, IC 209404, IC 248151, IC 209414, IC 269590,
IC 270228 and IC 305590 showed resistant reaction.

Four hundred twenty mapping populations from
different crosses for resistance against Fusarium wilt
has been screened.

A total of 306 AICRP l ines were screened against
Fusarium wilt of chickpea under w ilt sick field of IIPR,
Kanpur.

Ascochyta bl ight of  chickpea

Host plant resistance

Two hundred forty nine accessions of chickpea
obtained from ICAR-NBPGR, New Delhi were screened
against  Ascochyta rabiei  under laboratory/ green
house conditions. Only three accessions viz., IC 2792,
IC 117744 and IC 305587 showed resistant reaction
whereas 15  accession viz., IC 269261, IC 2094, IC 2792,
IC 83129, IC 248149, IC 209465, IC 275691, IC 209530,
IC 412984, IC 327482, EC 223067, IC  248149, IC  203080,
IC  83129 and IC  24185  showed moderately resistant
reaction. Rest of the accessions showed susceptible
reaction.

A collection of 150 cultivars/ genotypes was also
screened.  Genotypes, PBG 5, HC 1, GNG 1958, GNG
1581, ILC 482, ILC 3279 showed resistant reaction.

Diversity in Ascochyta rabiei

Twenty five isolates of Ascochyta rabiei collected
from major chickpea grow ing regions of Ludh iana,
Bathi nda, Jal andhar and Gurdaspur  d istr icts of
Punjab, Samba and Jammu, Katra regions of Jammu
and Kashmir and GBPUAT, Pantnagar, Udham Singh

Nagar district of Uttarakhand. All isolates were found
pathogenic on chickpea.

Botryt is grey mold of chickpea

Host plant resistance

One hundred fi fty accessions of w ild chickpea
were screened against Botrytis grey mold caused by
Botry ti s cinerea under  laboratory /  green  house
condi ti ons fol l ow ing cu t  tw i g techni que. Of 150
accessions, only six viz., ILWC 182,  ILWC 188, ILWC
185, ICC 17151, ILWC 31and ICC 17207 showed
resistant reaction whereas viz., C-105, ILWC 110, ILWC
30, ILWC 38, ILWC 115, ILWC 95, ILWC 211, ILWC 256,
ILWC 273, ILWC 274, ILWC 278, ILWC 283, ILWC 50,
ILWC 44, ICC 17152, ICC 17155, ILWC 212, ICC 182
and C 106 showed moderatel y resi stant  reaction.
Remaining accessions showed susceptible reaction.

Diversity in Botryt is cinerea

Twenty eight isolates of Botrytis cinerea collected
from Ludhiana, Jalandhar and Gurdaspur districts of
Punjab, Udham Singh Nagar and Nainital districts of
Uttarakhand and Bareil ly district of Uttar Pradesh. All
i sol ates w ere found pathogeni c on  chi ckpea.
Microscop ic observat ions revealed hi gh variabil i ty
among the isolates w ith respect to mycelia character,
conidial size, sclerotial size, arrangement of sclerotia,
presence and absence of sclerotia on culture media.

Evaluation of fungicide against Ascochyta
bl ight and Botrytis gray mold

Efficacy of five fungicides, captan, chlorothalonil,
bitertenal , copper oxychlori de and  carbendazim at
different concentrations (100, 200 and 500 ppm) was
eval uated agai nst Ascochyta rabi ei  and Botry ti s
cinerea using poisoned food technique. Observations
recorded on the inhibition of fungal growth indicated
that carbendazim, bitertenal, captan and chlorothalonil
are effective against A. rabiei  whereas carbendazim
and  cap tan  at 500 ppm concentrat ion  are most
promising against B. cinerea.

Isolation of phyl loplane microbes and their
eval uati on  against Botryt is ci nerea and
Ascochyta rabiei  under in vi t ro

In order to exploit phylloplane microflora against
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two fol iar pathogens infecting chickpea viz., Botrytis
cinerea and Ascochyta rabiei , 25 bacterial and 12 fungal
isolates were recovered from ch ickpea phyll oplane.
Evaluation of these microbes  against Botrytis cinerea
and Ascochyta rabiei  is in progress.

Identi f ication of multi-trait Trichoderma sp.
f or  the management of  dry  root rot  of
chickpea

A total of  106 isolates of Tri choderma spp .
recovered from the rhizospheric soils of pulses and
oilseed crops grow ing in Kanpur Dehat, Kanpur Nagar,
Banda and Chitrakoot w ere characterized for their
antagonistic activity against dry root rot pathogen,
Rhizoctonia bataticola under in vitro  condition by dual
culture technique. Isolates were also evaluated for their
chitonolytic activity, tolerance to high salt levels and
high temperature.

Results of dual culture recorded after 7 days of
inoculation revealed maximum growth inhibition by

Fig. 62 : Population diversi ty of  Trichoderma and thei r dual  cul ture against R. batat icola

Fig. 63 : Characterization of  Trichoderma isolates to abiotic (Sal t and temperature tolerance) stress

five Trichoderma isolates viz., PPNM-6, IIPR-75, IIPR-
68, IIPR-80 and PPIIPR-2 (Fig. 62).

Salt  tolerance: Effect of NaCl on growth of Trichoderma
spp. was studied by exposing isolates at 5% and 10%
salt conc. amended in PDA. Out of 88, al l  isolates were
grown at 5% whereas 56 grown at 10%, IIPRCK-2, UCK-
2, KB-PP, CH-CK-1, IIPR-74, IIPR-59, PPF2-1and IIPR-
81 showed maximum radial grow th after 5 days of
incubation period.

H eat tolerance: To invest igate heat  tol erance of
Trichoderma isolates, 5 mm diameter plugs placed from
4-day-old cultures on PDA and each plug was placed
in the centre of a plate containing PDA and incubated
for 5 days at 35ºC and 40ºC. Out of 88 Trichoderma
isolates screened for heat tolerance, eight isolates viz,
IIPR-74, IIPR-59, IIPR-76, IIPR-79, IIPR-88, IIPR-78, IIPR-
81 and I IPR-83 showed maximum radial growth at
35ºC  after 5 days of incubation period whereas only 2
isol ates IIPR-74 and IIPR-59 coul d grow  at 40°C
temperature (Fig. 63).
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Out of 106 Trichoderma isolates, 57 isolates were
tested for chitinase activity after 7 days of incubation
in the colloidal chitin supplemented agar medium Fig.
64). Fifteen isolates, i .e  IIPR-2, IIPR-6, IIPR-8, UCK-2,
PPF1-1, PPF1-4, SMF, TLKP-1, PPIIPR-2, MLKP-1,
TLKP-2, PPKP-1, MLF-2, PPNM-3 and TLF-2 gave rapid
and the h ighest response in coll oidal  chit in  and
represented high chitinase activity.

Multi-trait Trichoderma spp. showing higher  in
vitro inhibi tion, heat  tol erance, salt tolerance and
chit inolytic activi ty w il l  be exploited for biocon trol
potential against root rot diseases of chickpea caused
by Rhizoctonia bataticola. This study aims to identify
salt tolerant and heat tolerant Trichoderma spp. and
elucidation of mechanism of multi-trait Trichoderma
spp. w hi ch  cou ld be u ti l i zed for  managemen t of
diseases caused by fungi and bacteria causing severe
losses to pulse crops.

Wilt of  pigeonpea

Host plant resistance

A total of 1250 pigeonpea l ines were screened in
the w ilt sick field at IIPR Research Farm during Kharif,

2016-17 for identification of new sources of resistance
against Fusarium udum (Race-2) causing w ilt disease
of pigeonpea Fig. 65). Pigeonpea variety, Bahar used
as susceptible check showed 100% mortal i ty.

Of the five hundred advanced breeding l ines, 20
(IPAC-66, IPCA-67, IPAC-68, IPA10W-2-9, IPA10W-14,
IPA10W-3-8, IPA10W-12, IPA10W-18, IPA 10W1-8,
IPA10W 20-2, IPA10W 20-4, IPA10W 2-0-1, IPA10W 4-
10, IPAc-68-6, IPA 16-6, IPA 16-2, IPA 17-1, IPA 17-2, IPA
17-4 and IPA 17-5) showed resistant reaction against
w ilt disease incidence up to 10.0 per cent as against
100% in susceptible check, Bahar.

Out  of 60 vegetable type pi geonpea l i nes
evaluated, 18 (IPAV 16-3, IPAV 16-4, IPAV 16-10, IPAV
16-11C, IPAV 16-12, IPAV 16-12-2, IPAV 16-17E, IPAV
16-18A, IPAV 16-19 B-1, IPAV 16-19B-3, IPAV 16-19B-4,
IPAV-16-21, IPAV-16-22, IPAV 16-22-1, IPAV 16-22A,
IPAV 16-22B, IPAV 16-24 and IPAV 16-22C) were found
resistant (0-10% wilt incidence).

Out of 31 genotypes received from ICRISAT, seven
(ICPWS-1618, ICPWS-1619, ICPWS-1620, ICPWS-1627,
ICPWS-1615, ICPWS-17 and  ICPWS-1611) w ere
recorded as resistant w ith 0-10% wilt incidence.

Fig. 64 : Chi tinolytic Activi ty

Fig.  65 : View of  the wi l t sick plot maintained at I IPR wi th wi l t susceptible and resistant genotypes
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A mong 84 genotypes recei ved from A ICRP-
Pigenpea, eight (D-3, D-4, D-6, D-9, PHY-5, PH Y-8,
IVTM-3 and IVTM-4) were found resistant w ith w ilt
incidence 0-10%.

Twelve (DPPA 85- 3, DPPA 85-5, DPPA 85-7, DPPA
85-8, DPPA 85-11, DPPA 85-12, DPPA 85-13, DPPA 85-
14, DPPA 85-16 and IPA-38, IPA 16F, and IPA 15F) of 30
IIPR promising pigeonpea l ines exhibited resistant
reaction.

Reaction of 29 genotypes of pigeonpea viz. KPL
44, ICP 8862, KPL 49, IPA 38A, IPA 38B, GPS 33, BSMR
736, BSMR 853, KPBR 80-2-1, PI 397430, KPL 43, IPA
40, Sujatha, ICP 8858, IC 8859, Banda Palera, BWR
377, ICP 89046, ICP 93812, ICP 89048, ICP 89049, ICP
14722, ICP 9174, ICP 93011, AWR 74/ 15, JAW 5-6A,
BDN 1, BDN 2 and ICP 8863 used as donors for w ilt
resistance in  breeding programme was monitored in
the  w i lt  sick p lot. Observati ons on their react ion
against w ilt disease indicated stabil i ty of resistance.

A total of 79 w ild accessions of different species
of  Cajanus  (C. scarabaeoides, C. pl atycarpus, C.
cajanifol ius, C. l ineatus, C. sericeus, C. vol ublis, C.
albicans and C. viscibo) and five species belonging to
Rhynchosia (R. aurea, R. bracteata, R. rothi i , R.
rufescens and R. minima) were screened for resistance
against w ilt pathogen, Fusarium udum (Fig. 66). Of
the seventy nine accessions, 20 were found resistant,
while the remaining accessions showed moderately
resistant reaction. The w ilt resistant accessions w il l  be
subject to screening again before recommending their
use in pigeonpea breeding programmes.

Races i n Fusarium udum causi ng w il t of
pigeonpea (Cajanus cajan L.) in India

Fifty isolates of Fusarium udum selected from a
large number of i solates col lected f rom pigeonpea
grow ing areas of the coun try  were subjected  to
pathogenicity on a set of seven pigeonpea genotypes

Fig. 66 : (a) Wi ld pigeonpea accessions grown at I IPR, Research Farm (b) resistant and susceptible wi ld accessions

Fig. 67 : Pathogenic reaction of  F. udum on di f f erential  genotypes and  race speci f ic screening f aci l i ties at I IPR, Kanpur
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as differentials (Bahar, C 11, ICP 8863, ICP 7035, BDN
1, KPL 44 and ICP 9174) for three years (Fig. 67). Based
on reaction of differential genotypes, these 50 isolates
were categorized in to 5 di stinct races.  Most of the
isolates (18) resembled race 2 fol lowed by race 1 (14)
and race 3 (8), respectively. Six isolates resembled race
4, whereas four isolate belonged to race 5. Race 1 and 2
appear to be relatively predominant. This study w il l
help in developing race specific w ilt resistant l ines/
cultivars of pigeonpea.

Phytophthora stem bl ight

Host plant resistance
Tw o hund red f i fty  fi ve ear l y and medi um

durat ion pi geonpea l i nes were screened agai nst
Phytophthora stem blight (PSB) in a sick field (Fig. 68(a)).
UPAS 120 and ICP 7119 was sown as check after every
two rows of test entry. PSB incidence ranged between
5.4 to 100% in different genotypes. Based on the mean
disease incidence of the three replications, 11 pigeonpea
lines viz., IPAC 79, IPAPB  7-2-1-7, IPAPB 7-2-1, KPBR
80-2-1, IPAC 3, IPAC 2, IPA 15-01, IPAC 68-4, IPA 15-07,
IPA 16E-7 and AL 201-A) were identified as resistant
showing disease incidence between 5.4-10 per cent Fig.
68(b)).

Yellow mosaic disease of mungbean and
urdbean

Host plant resistance
One hundred ten genotypes of mungbean and 85

of urdbean were screened during Kharif  2017 against
yell ow  mosaic d isease. Based  on  resul ts of  three
consecutive years, seven  mungbean genotypes (IPM
302-2, IPM 410-3, IPM 205-7, IPM 312-19K, IPM 02-03,
IPM 312-90K and IPM 312-17)  and fourteen urdbean
genotypes (IPU 13-6, IPU 12-19, IPU 13-3, IPU 11-2,

Fig. 68 : (a) View of  Phytophthora stem bl ight sick f ield (b) I denti f ied potential  donors

(a) (b)

Fig. 69 : A view of  lenti l  w i l t sick plot

IPU 13-11, IPU 13-5, IPU 11-6, IPU 09-13, IPU 2-33, IPU
13-9, IPU 9-26, IPU 01-117, IPU 99-1 and IPU 96-6) are
categorized as resistant against MYMIV. The identity
of v i rus causing yel l ow  mosai c d i sease i n  the
mungbean and urdbean genotypes grown at Kanpur
was confirmed as MYMIV by using the specific primer.

Lenti l

Development of  wi l t sick  plot
Wilt sick plot is required for screening genotypes

against w ilt disease caused by F. oxysporum f.sp. lentis
(Fig. 69). Three w ilt susceptible genotypes of lenti l ,
namely K 75, Sehore 74-3 and L 9-12 were grown in the
field being developed as w ilt sick plot on November 2,
2017.  Culture of F. oxysporum f.sp. lentis multipl ied
on broken lenti l  seeds and straw was added to the
field before sowing. Observations on w ilt development
were recorded. In all  the three genotypes, wilt incidence
recorded  was >70%. The p lot may now be used for
phenotyping lenti l  genotypes against w ilt disease.
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M anagemen t of  l en t i l  w i l t  th rough
Trichoderma sp and bacteria

Tw enty isolates of  Tr ichoderma spp . and 10
isolates of PGPRs (Pseudomonas and Bacil lus) were
isolated from lenti l  rhizosphere from Kanpur Dehat,
Hamirpur, Banda and Chitrakoot districts (Fig. 70) and
eval uated against Fusarium oxysporum f.sp lent is
using dual culture technique under in vitro  condition
for their antagonistic potential (Fig. 71).

INSECTS

D evel opmen t of  mi croencapsu l ated
formulation of HearN PV  to improve i ts
photostabi l i ty

Five isolates of H eli coverpa armi gera
Nucleopolyhedrovirus (Hear NPV 1, -2, -4, -5 and -6)
w ere mass cu ltu red on  host  i nsect , H el icoverpa
armi gera (Hubner ) l arvae. Semi-pur i f ied  POB’s
(Polyhedral Occlusion Bodies) of al l  the isolates were
extracted and preserved at 4oC for further study (Fig.
72).

Fig. 70 : Tr ichoderma and PGPRs isolated f rom  l ent i l
rhizosphere

Fig. 71 : Antagonistic activi ty of  Trichoderma spp. isolates
and bacteria against F. oxysporum lent is

Out of 20 isolates of Trichoderma spp. evaluated,
isolates IIPRT 15 appeared most effective and indicated
by maximum i nhibition of mycelia growth (79.45%)
growth of F. oxysporum lentis and was fol lowed by T
31 (69.78%). A mong 10 PGPRs evaluated , isolates
PGPRs  14 had highest antagonistic potential.

Rajmash

Bean common mosaic virus (BCM V)

Three hundred  rajmash  germp l asms were
screened against Bean Common Mosaic Virus under
field conditions as well as by arti ficial sap inoculation.
Genotypes, EC 150250, GPR 203, EC 541703, EC 400414,
BD 9116291, IC  84607 and EC 31084 showed resistant
react ion  both under field as well as art i fi cial sap
inoculations.

Fig. 72 : Polyhedral  Occlusion Bodies (POB’s) of  HearNPV

Pathogenic potential of HearNPV i solates was
evaluated on 6 days old larvae of i ts host insect, H.
armigera using semi-purified viral suspension by diet
surface contamination technique. The LC50 value of
the isolates ranged from 2.70×104 POB’s/ ml to 3.03×104

POB’s/ ml . How ever, there w as no si gni f i can t
difference in virulence among the isolates as reflected
by overlapping 95% fiducial l imits of LC50 values.

H arnessi ng the b i o-compounds of
actinomycetes against Helicoverpa armigera

Con t inu ing the search  for the acti nomyces
producing insecticidal compounds, 36 actinomycetes
cultures (Fig. 73) were isolated during 2017-18 from
different agro-rhizospheric soils, river/ pond bank soils
and Farmyard Manure (FYM) samples collected from
Fatehpu r, Sitapur  and  A urai ya d istr icts of Ut tar
Pradesh . These isol ates have been tentativel y given
identity numbers as AIN 24, 26, … ..59. Currently, 59
cultures (AIN 1-AIN 59) are being maintained in the
laboratory (Table 16).

Extra Cel l ul ar  M etabol i tes (ECM ) of
actinomycetes released into broth were evaluated for
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Fig. 73 : Cul tural  and morphological  characters of  isolated actinomycetes cul tures

Table 16 : Location, enviromental feature and mycelial colour of  isolated actinomycetes

Col our  
A IN  no. Locat ion  Envi ronmental featu re 

A eri al  myceli a Substarte myceli a 
24 Khajuha Chickpea rh izosphere Yellow ish-Green Or ange 
25 Kor sam-A lipur FYM sample Grey Cream iest -White 
26 Kor sam-A lipur Chickpea rh izosphere Whitish-Maroon Mar oon 
27 Kor sam-A lipur Chickpea rh izosphere White Or ange 
28 Kor sam-A lipur Chickpea rh izosphere Grey Brow n 
29 Kor sam-A lipur Chickpea rh izosphere White Or ange 
30 Kor sam-A lipur Tomato rh izosphere White Or ange 
31 Kor sam-A lipur Onion rhizosphere Whitish-Green Brow nish-White 
32 Kor sam-A lipur Onion rhizosphere Brow nish-White Brow n 
33 Kor sam-A lipur Onion rhizosphere Orange Or ange 
34 Khajuha Sugar cane rhizosphere White Or ange 
35 Tendu li Bindki Kohana Pond bank soil Wh itish-Maroon Mar oon 
36 Birpur Pi geonpea r hizosphere Creamiest -White Cream iest -White 
37 Chakbirpur Oat rhizosphere Grey Brow nish-Green 
38 Chakbirpur Oat rhizosphere Grey Brow nish-Green 
39 Shambhura Tomato rh izosphere Whitish-Grey Brow nish  
40 Shambhura Tomato rh izosphere Grey  Brow nish-Green 
41 Chhapa Cabbage rhizosphere Grey Brow niush-Green 
42 N avinagar Pi geonpea r hizosphere Grey Brow n 
43 Rihur Banana rhizosphere White Cream iest -White 
44 Rihur Banana rhizosphere Grey Brow n 
45 Bharonpur Mustard  r hizospher e Greyish-White Brow n 
46 Chak-Kuber Pi geonpea rh izosphere Brow nish-Green Dark Green 
47 Bharonpur Mustard  r hizospher e Creamiest -White Whitish-Brow n 
48 Bharonpur Mustard  r hizospher e Brow nish-Green Dark Green 
49 Chak-Kuber Sw eet Potato rhizosphere Creamiest -White Dark Brow n 
50 Bharonpur Wheat  rhizospher e Yellow ish-White Yellow  
51 Shankar pur  Brinjal rhizosphere Grey Dark Green 
52 H arshankarpur Diw ar Chickpea rh izosphere Grey Dark Green 
53 H arshankarpur Diw ar Chickpea rh izosphere White Brow n 
54 H arshankarpur Diw ar Chickpea rh izosphere Creamiest -White Cream iest -White 
55 H arshankarpur Diw ar Chickpea rh izosphere Grey Dark Green 
56 H arshankarpur Diw ar Chickpea rh izosphere Grey Dark Green 
57 H arshankarpur Diw ar Chickpea rh izosphere White Brow n 
58 H arshankarpur Diw ar Chickpea rh izosphere White Cream iest -White 
59 H arshankarpur Diw ar Chickpea rh izosphere Grey Dark Green 
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their insecticidal property against second stage larvae
of H. armigera. Bioassay of ECM from 32 actinomycetes
cultures revealed larval mortal i ty in the range of 20 -
80% (Fig. 74, Table 17).  Among different actinomycetes
isolates, AIN 10, AIN 12, AIN 16 and AIN 23 showed
80 per cent larval mortal i ty.

Fig. 74 : Actinomycetes cul tures on broth, ECM  extract and
bioassay

Table 17 : G roupi ng of  A cti nomycetes i sol ates
based on per cent larval mortal i ty

Larval M ortali ty (%) A cti nomycetes Isol ate Number (AI N) 
70-80 5,10,12,16,21,23,31,32 
50-69 4,6,7,9,11,13,14,20,26,27,28,29,34 
30-49 3,22,25,37,30,41 
10-29 24,35,36,38,40 

 
NEM ATODES

Screening for resistance against root-knot
nematode, Meloidogyne javanica

Forty  one genotypes/ l ines of pi geonpea, 69 of
chickpea, 18 of mungbean, 15 of urdbean, 29 of lenti l ,
19 of f ieldpea and 28 accessions of w ild relative of
Vigna were evaluated for resistance against M. javanica.

In case of pigeonpea, one genotype (ICP 15-701)
was found highly resistant whereas nine genotypes
(DPPA 85-12, DPPA 85-8, DPPA 85-1, DPPA 85-13, GRG
177, PA 440, PA 414, PA 291, AKTM 1012) were resistant.
Two l ines of chickpea, GLK 28127 and GNG 2281 were
found resistant and five viz., IPC 2011-141, GJG 1320,
NBCG 807, NBCG 732 and KWR 108 were moderately
resistant. None of the urdbean and mungbean l ines
was resistant; one l ine of mungbean (VGG 10-008),
however, showed moderately resistant reaction. One
line of lenti l  (LL 1397) and one of field pea (Pant P 250)
were found resistant whereas 13 l ines of lenti l  viz., VL
126, LL 1320, NDL 14-12, L 475, 1LL 1370, PL 406, PL

063, DPL 15, PL 024, LL 1373, PL 221, L 4769, IPL 406
and two l ines of fieldpea (HFP 9907, IPFD 2014-2) were
moderatel y resi stant . Among accessi ons of  w il d
relatives of Vigna, one accession of Vigna tri lobata (IC
331454) was highly resistant, one each of V. stipulaceae
(LMR/ 13-36), V. tri lobata (TCR-86) and V. umbellata
(IC 251442) were resistant and one of V. stipulaceae
(LMR/ 13-38) and two of V. tri lobata (JAP/ 10-5, JAP/
10-9) were moderately resistant.

Effect of  Heterodera cajani  infestation on
yield and protein content of  urdbean

Urdbean variety, Uttara was grown in cemented
pots (2’x3’) containing steri lised soil arti ficial ly infested
wi th three level s of  H. cajan i  i nocu lum i .e. T1: 60
thousand  eggs/ juveni les, T2: 90 thousand eggs/
juveniles and T3: 120 thousand eggs/ juveniles. Each
treatmen t w as rep li cated  th ri ce along w i th  un -
inoculated check.

Observations on grain y ield recorded after 2½
months of sow ing revealed that the H. cajani  reduced
grain yield at al l  the levels of infestation and the extent
of reduction increased w ith the increase in inoculum
level. Maximum grain yield was recorded as 67 g/ per
pot in un-inoculated check fol lowed by 62.7 g, 49.3 g
and 15 g per pot infested w ith inoculum level of 60, 90
and  120 thousand  eggs/ juven i les, respect ively.
Si milarly, total  protein i n grai ns  est imated usi ng
Lowry’s method revealed maximum protein (33.4%)
in grains harvested from un-inoculated pots fol lowed
by 32.0% and 30.3% in grains harvested from pots
inoculated w ith 60 and 90 thousand eggs/ juveniles,
respectively. Protein content in the grains from pots
infested w ith highest level of inoculums (1.2 lakh eggs/
juveniles per pot) was minimum i .e. 26.1% (Fig. 75).

Fig. 75 : Ef f ect of  Heterodera cajani  inf estation on the grain
yield and total  protein of  urdbean

Grain yield (g/ pot) Protein content (%) Cysts/ 100 cc soi l
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Survival  of  eggs/j uveni les of Heterodera
cajani  in brown cysts

Cysts w ere extracted  from moist and d ry soil
stored in laboratory and net house for 48 months. The
fi l led and empty cysts were counted. Five fi l led cysts
were kept in root extract of urdbean for hatching in
small petri plates and replicated thrice. There was no
hatching from the cysts even af ter  a month. Th is
indicated that eggs did not survive after four years of
storage in dry and moist soil  kept in net house and
laboratory conditions. Data made it clear that the eggs
of Heterodera cajani  could survive in brown cysts for
three years. Crop rotation w ith non host crops, therefore,
needs to be fol lowed for two to three years for reducing
cysts population in fields.

M anagement of  Heterodera cajani  by using
neem products, Tri choderma and
nematicides

Effect of eight treatmen ts including inoculated
and un-inoculated controls (Table 18) was evaluated
agai nst  H eterodera cajan i  i nfecti ng urdbean .
Experiment was conducted in plastic pots of 8 inch
diameter containing Heterodera cajani   infested soil at
a level of 6 eggs/ juveniles/ cc soil. Each treatment was
replicated thrice. Three seeds of urdbean variety, Uttara
were sown i n each  pot;  however, two plants were
maintained after germination. After 45 days of sow ing,
data was recorded on the shoot length, fresh and dry
weight of shoot and root, and number of cysts per 100
cc soil.

A ll  the t reatments, i mp roved pl ant  growth
parameters and  reduced  the cyst popu l ati on
sign i fi can t l y as compared  to inocu l ated  check.
Maximum shoot l ength (25.3 cm) and  fresh shoot
weight (22.25 g) were in neem cake treatment. Dry shoot
weight was maximum (4.91 g) in neem seed powder
treatment whereas maximum fresh and dry root weight
5.77 g and 1.09 g was recorded in seed treatment w ith

carbosulfan. Cysts reduced drastically in all  treatments
except seed treatment w ith T. harzianum. Minimum
cysts 3 cysts/ 100 cc soil were recorded treatment where
T. harzianum was applied in soil w ith FYM (Table 1).

Effect of  dif ferent cropping sequences on
the popu lat ion dynamics of  Het erodera
cajani

Experiment was conducted in cemented pots of
size 2’x3’containing steri l ized soil made infested by
addi ng p igeonpea cyst nematode, H. cajan i  and
all ow ing their multi pl ication by grow ing urdbean
variety, Uttara.  The cropping sequences (CS) selected
were CS1: Urdbean – chickpea – maize – sorghum –
chickpea – maize – urdbean; CS2: Urdbean–linseed-
pearlmil let-urdbean-l inseed-pearlmil let-urdbean; CS3:
Urdbean –  w heat – mungbean-urdbean - w heat  –
mungbean  –  u rdbean  and  CS4: Long du rati on
pigeonpea fol lowed by long duration pigeonpea (Fig.
76). Before starting cropping sequences, average cyst
population was recorded as 10, 23, 15 and 6 cysts per
100 cc soi l i n croppi ng sequence 1, 2, 3 and  4,
respectively. The crops grown were chickpea, l inseed,
wheat and pigeonpea. After the harvest of Rabi  crops
cyst population was estimated which was 13, 12, 15
and 52 cysts/ 100 cc soil in chickpea, l inseed, wheat
and pigeonpea, respectively. Per cent change in cyst
population in one season was 30% increase in chickpea,
no change in wheat, 47.8% decrease in  l inseed and
766.7% increase in pigeonpea (Table 19). In summer,
d if feren t  crops as per  croppi ng sequences w ere
followed.

Table 18 : Ef fect of  treatments on plant growth parameters and cyst population
Treatments Shoot Length 

(cm) 
Shoot w t. 

(g) 
D ry shoot w t. 

(g) 
Root w t. 

(g) 
D ry root w t. 

(g) 
No. of  cysts/  

100 cc soil 
T1: Carbofuran 3G 1.5 kg ai/ ha 21.5a 20.14ab 4.03ab 3.96a 0.95a 8a 
T2: Seed treatment w ith Carbosulfan 25 EC@ 0.1% v/ w  21.8ab 20.55ab 3.70ab 5.77a 1.09a 5a 
T3: T. harzianum  @ 1 kg in 1 qFYM/ ha 21.3a 18.57ab 3.17bc 4.18a 0.83a 3a 
T4: Neem cake @ 1000 kg/ ha 25.3b 22.25a 3.97ab 5.06a 0.98a 8a 
T5: NSP @ 100 kg/ ha 24.6ab 21.71a 4.91a 4.47a 0.90a 6a 
T6: Seed treatment w ith H. harzianum @ 5 g/ kg seed 21.6a 16.32b 2.97bc 4.32a 0.90a 37b 
T7: Inoculated check 14.1c 10.34c 2.02c 2.43b 0.57b 54c 
T8: Uninoculated check 21.6ab 20.14ab 4.60a 4.68a 1.27a - 
CD at 5% 3.8 5.29 1.40 2.41 0.49 8 

 

No. of cysts/ 100 cc soil Cropping 
sequence 

Crop 
Before sowing After harvest 

% 
change 

CS 1 Chickpea  10 13 30.0 
CS 2 Linseed 23 12 -47.8 
CS 3 Wheat  15 15 0.0 
CS 4 Pigeonpea  6 52 766.7 

 

Table 19 : Cysts population before sowing and af ter
harvesting of  Rabi  crops and pigeonpea
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Poten t i al  of  fungal b i o-agen ts f or  the
management of  parasit i c nematodes i n
pulses

Twenty  one isolates of Trichoderma spp. w ere
isolated and tested against Meloidogyne spp. for their
efficacy. Isolate no. T1, T13, T17 and T21 were best in
reducing egg hatching compared to control and isolates
T1, T5, T9 and T21 were the best in causing higher
juvenile mortal i ty compared to control.

Characteri zati on of  en tomopathogeni c
nematodes (EPNs)

In order to exploit entomopathogenic nematodes
for the management of gram pod borer, a survey was
conducted to isolate EPNs from various agricultural
fi elds at dif ferent  geographical  locat ions i n Uttar
Pradesh. A total of 150 soil samples (approximately
500 g)  from rhizosphere of different crop were collected
from Kanpu r  Dehat , Kanpu r N agar, Fatehapur,
M al lapura, Bhaw ani pu r, Gharkatara, Taranpur,
Dudh iyapur, and Sitapu r KVK (Fig. 77).  Each soil
sample was a composite soil sample of 6-8 randomly
collected subsamples at a depth of 0- 15 cm from an
area of  abou t 25 m2 wi th the help  of  hand shovel.
Samples were brought to the laboratory and baited w ith
last instar larvae of Galleria mellonella and incubated
at 25+2ºC in B.O.D. incubator (Fig. 78). Four to five days
after incubation, the dead larvae were collected and
incubated again for 7-10 days for EPN multipl ication
inside the dead cadaver. The infected cadaver were then
kept on White’s trap for emergence of nematodes. Out
of 150 soi l sampl es, on ly  12 samp les y i el ded
entomopathogenic nematodes (Tabl e 20). Based  on
morphological and pathological characters the EPNs
from 11 samples were identified as Steinernema and
one sample yielded Heterorhabditis. These are being
sub-cul tured on larvae of G. mell onella to get  large
number  of pure populations of  en tomopathogen ic
nematodes for further studies.

Tw o i solates of  Paecil omyces l i lacinus w ere
isolated  and tested agai nst  Meloi dogyne for their
biocontrol potential.  Both the isolates were found more
potential in reducing egg hatching and causing higher
juvenile mortal i ty compared to control.

Fig. 76 : Crops grown during Khari f (A) and  Rabi  (B)

(A) (B)

Colony of  p. l i lacinus isolat e No 1                  Colony of  p. l i lacinus isolat e No 2

             mycel ium                                           Phial ides and conidiospore

Fig. 77 : Survey and col lection of  soi l  samples
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Fig. 78 : Host insect cul ture (Gal leria mel loni la)

med i um. Thi r ty f i ve i sol ates show ed  posi t ive
chi tinolytic act ivity, out  of which  five isolates vi z.
IIPRSBLN-7, IIPRSACP-8, IIPRSRCP-21, IIPRSRCP-4
and IIPRBHWT-6 were more effective chitin uti l izers.
Si mi lar ly, 50 i solates showed positi ve phosphate
solubil isation. The phosphate solubil isation by PGPR
has normally been observed between 72 to 96 hrs after
inoculation. Our results revealed that few isolates are
able to produce clear zone of phosphate solubil isation
within 48 hrs indicating high potential for phosphate
solubil isation and making it available to the plants.
Similarly, chitinase activity is visible during 48-72 hrs
whereas rhizosphere PGPR i solates showed  clear
zones of chitin degradation w ithin 24 hrs. Two isolates
viz. IIPRSBLN-7 and IIPRBTCP-14 were found to have
both phosphate solubil isation as well as chitinolytic
activity. Majority of chitinase producing PGPR isolates
were obtained from chickpea rhizosphere (Table 21)

D evel opmen t of  mi crob i al  based
f ormu l at i ons and  thei r  consort i a f or
management of  pigeonpea wil t disease

I den ti f i cat i on and  character i zat ion  of
potential Trichoderma and PGPRs

One hundred isolates of Trichoderma  spp. were
isolated from rhizosphere of different pulse crops from
Kanpur  Dehat, Hamairpur, Fatehpur, Banda and
Chi trakoot  d i st ri cts. Al l  i solates w ere p ri mar i l y
character ized  on the basi s of  morphological  and
cultural characters (Fig. 79). Molecular characterization
based on ITS sequences revealed four different species
of Tr ichoderma i .e. T. harz ianum, T. asperellum, T.
longibrachiatum and T. ressei (Fig. 80).

Table 20: Details of  entomopathogenic nematodes isolates collected f rom dif ferent locations

GPS coordinates Isol ate 
code 

Geographical origi n Habi tat/  
Crops Longi tude (N) Lat itude (E) 

EPN Speci es Soil  texture 

I IPR1 Main Farm, IIPR, Kanpur Chickpea 26°48.89' 080°27.383' Steinernema siamkayai Sandy loam 
IIPR2 NRF, I IPR, Kanpur Fieldpea  26°52.24'   080°24.981 Steinernema siamkayai Sandy clay 
I IPR3 Vegetable Farm, CSAUAT, Kanpur Fieldpea 26°49.802'   080°27.179 Steinernema siamkayai Sandy loam 
IIPR4 Mal lapura Cowpea 27°31.329'   080°48.720' Steinernema thermaphilum Sandy loam 
IIPR5 Bhawanipur Banana 26°29.629'   080°16.398' Steinernema thermaphilum Cl ay soil 
I IPR6 Gharkatara Cowpea 27°44.383'   080°33.305' Steinernema thermaphilum Sandy loam 
IIPR7 Taranpur Banana 26°41.444'   080°10.418 Steinernema abbasi Sandy clay 
I IPR8 Dudhi yapur Mungbean 27°29.965'   080°53.109' Steinernema abbasi Sandy loam 
IIPR9 KVK, Sitapur Cowpea 27°28.762'   080°53.119 Steinernema abbasi Sandy loam 
IIPR10 Korsam - Ali pur  FYM 26°05.443' 080°34.437' Steinernema abbasi - 
I IPR11 Roshanai - Fatehpur Bri njal 26°41'444' 80°10'.418' Steinernema sp Cl ay soil 
I IPR12 Vegatable Farm, CSA UAT, Kanpur Tomato 26°49.616'   80°27.590' Heterorhabdit is sp Sandy loam 

 

External ly Funded Projects

Identi f ication of potent ial  Plant Grow th
Promoting Rhizobacteria’s (PGPRs) against
Fusarium wilt and dry root rot for enhancing
chickpea productivi ty

Of the three hundred fi fty PGPR isolates recovered
from rhizospheric soil of chickpea, pigeonpea, lenti l ,
egg plant, tomato and potato collected from different
districts of UP,  270 isolates were screened in-vitro for
their chitinolytic activity on minimal salt medium and
phosphate sol ubi l isati on on Pikovskaya’s agar
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Of the 100 isolates evaluated for their antagonistic
activ ity agai nst Fusarium udum, isolates IIPRTh-1,
I IPRTh-14, I IPRTh-31 and I IPRTh-7 i nh i bited
maximum  mycelia growth of F. udum  i .e. 78.9%, 75.6%,
75.0% and 70.08%, respectively. Trichoderma isolates
T31, T30, T32, T16, T38, T28 and T21 were promising
in enhancing the plant growth parameters viz., shoot
length and root length and reducing the w ilt incidence

in pigeonpea. 20 isolates (T7, T31, T30, T32, T35, T9,
T17, T16, T41, T42, T34, T21, T38, T40, T39, T10, T1,
T26, T14 and  T15) of  Tri choderma show ed  h igh
chitinase activity on chitinase detection media (Fig. 81).

Out of 30 PGPRs (Pseudomonas and Bacil lus sp.)
isolated from rhizospheric soil of pulses, 9 isolates i.e.
PGPRs 2, PGPRs14, PGPRs10, PGPRs15, PGPRs4,
PGPRs14, PGPRs8, PGPRs11 and PGPRs 28 were
highly antagonistic against  F. udum (Fig. 82).

Identi f ication of high temperature and salt
tolerant isolates of Trichoderma spp.

In order to identify isolates w ith tolerance to high
temperature, pH and  salt level, 44 isolates belonging
to different species of Trichoderma, viz.  T. asperellum,
T. harzianum, T. longibrachiatum and T. ressei   were

                                (a)                                                                            (b)                                                                 (c)

Fig. 79 : (a) Colony morphology of  PGPR isolates (b) Phosphate solubi l isation (c) Chi tinolytic activi ty

Table 21 : Promising PGPR isolates showing chitinolytic and phosphate solubil ising activity

* Isolates showing both chitinolytic and phosphate solubilising activity

Sl . No. Chi ti nol yti c i solates P solubi li sers Sl . No. Chi ti nol yti c i solates P sol ubil isers 
1 IIPRSHCP-18 IIPRBHWT-22 19 I IPRHMCP-23 IIPRBA FP-11 
2 I IPRSACP-10 IIPRBHWT-23 20 I IPRJHCP-14 IIPRSACP-9 
3 I IPRSHCP-2 IIPRBHWT-24 21 I IPRBHWT-6 IIPRSACP-11 
4 I IPRBTCP-9 IIPRBHWT-25 22 I IPRCKPP-9 I IPRARCP-12 
5 I IPRBTCP-11 IIPRCKPP-11 23 I IPRSHTO-1 IIPRSRCP-5 
6 I IPRBTCP-14* IIPRCKPP-12 24 I IPRSHEP-1 I IPRSRCP-6 
7 I IPRBTCP-16 IIPRCKPP-13 25 I IPRSHEP-6 I IPRSHCP-19 
8 I IPRBTCP-20 IIPRCKPP-14 26 I IPRHSCP-7 I IPRSHCP-20 
9 I IPRBTCP-21 IIPRSHEP-8 27 I IPRSBLN-6* I IPRSBLN-6* 
10 I IPRKUCP-6 IIPRSHEP-9 28 I IPRSBLN-7 I IPRSBLN-7 
11 I IPRKUCP-12 IIPRSHEP-10 29 I IPRSACP-3 I IPRBTCP-5 
12 I IPRKUCP-16 IIPRSHEP-11 30 I IPRSACP-8 I IPRBTCP-6 
13 I IPRKUCP-17 IIPRHSCP-12 31 I IPRSRCP-1 I IPRBTCP-7 
14 I IPRHMCP-4 IIPRHSCP-13 32 I IPRSRCP-15 IIPRBTCP-15 
15 I IPRHMCP-5 IIPRHSCP14 33 I IPRSRCP-18 IIPRBTCP-14* 
16 I IPRHMCP-7 IIPRBAFP-8 34 I IPRSRCP-21 IIPRBTCP-19 
17 I IPRHMCP-9 IIPRBAFP-9 35 I IPRSRCP-4 I IPRBTCP-23 
18 I IPRHMCP-22 IIPRBAFP-10 36  I IPRBTCP-24 

 

Fig. 80 : Diversi ty of  Trichoderma spp., (i ) Trichoderma
har zianum , ( i i ) T. asper el lum , ( i i i ) T.
longibrachiatum,  (iv) T. reesei  and (v &  vi) PGPRs
col lected f rom rhizosphere of  pulse crops
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subjected  to d if feren t
tempeartu res (350C, 400C
and 450C), pH (5, 8, 9 & 10)
and salt (2%, 4%, 6%, 8% &
10%) regimes under in vitro
conditions.  One isolate of
T. harz i anum  (T8) w as
found  tol eran t  to hi gh
tempearature (400C) and
high salt (10%).

Fig. 82 : Antagonistic activi ty of  PGPR isolates against F.
udum

Fig. 81 : Chi tinase activi ty observed af ter 5 days of  inoculation in Chitinase Detection M edia supplemented wi th colloidal
chi tin

Transcri ptome dynamics in  host-vi ruses
interaction to identi fy multi-virus resistant
genotypes in mungbean

Development of  infectious clones of YM D
causing viruses

Mungbean/ horsegram pl ants showing typical
yel low mosai c symptoms were collected/ p rocu red
from Kanpur, Bangalore, Vamban, Coimbatore, Delhi
and Pan tanagr. Total DNA from the collected  plant
samp l es of  mungbean/ horsegram (l eaves) w as
successfu lly i solated usi ng Pl ant Rneasy Mini Kit.
Twenty nine samples of mungbean were tested in PCR
for the detection of YMD causing viruses using specific
pr imers (Fi g. 83). Samp les collected f rom Kanpu r,
Pantnagar and Delhi were found positive w ith MYMIV
and both DNA fragments were detected except one
samp le from Delhi i n which, MYMV w as detected.
Samples from Vamban showed the infection of MYMV
and both DNA molecules were p resent. Samp les of
hosregram (n=2) w ere found positive w ith  HgYMV
(Table 22).

No. of samples found posit ive i n PCR 
M YM IV  M YM V HgYM V 

Crop Location No. of 
samples 

DNA A DNA B DNA A DNA B DNA  A  DNA  B 
Kanpur 10 7 7 - - - - 
Vamban 4 - - 4 4 - - 
Delhi 12 8 8 1 1 - - 

Mungbean 

Pantnagar 3 3 3 - - - - 
Horsegram Coimbatore 4 - - - - 2 2 

 

Table 22 : List of  the samples collected and test for the presence of  YM D causing viruses
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Four samples of munbean from Kanpur, two each
of mungbean  and horsegram from Vamban  and
Coimbatore were subjected to RCA to obtain the ful l
length DNA fragments of MYMIV/  MYMV/  HgYMV.
The analysis of RCA products digested w ith different
restriction enzymes and observed in 1% agarose gel
revealed the presence of expected size (2.7kb) DNA
fragments (Fig. 84). These fragments were successfully
l igated  w i th  pJET/ 1.2 clon ing
vector and sequenced. The ful l
l ength DN A-A  and  DN A -B of
M YM IV w ere assembled . The
blastn results of DNA-A revealed
that i t had maximum 98% identity
w ith DNA-A of many isolates of
M YM IV (N CBI A ccessi on  N o.
AY269992, FM 208846 etc.).
Simi lar ly, the bl astn  resu lts of
DN A-B reveal ed  that i t  had
maximum 99% identity w ith DNA-
B of MYMIV (NCBI Accession No.
AY049771, JN 543396). The ful l

length DNA-A and DNA-B of the mungbean samples
collected from Vamban were assembled. The blastn
results of DNA-A revealed that i t had maximum 98%
identity w ith the DNA-A of MYMV (NCBI Accession
No. KC911721, DQ400848 etc.). Similarly, the blastn
results of DNA-B revealed that i t had maximum 97%
identity w ith the DNA-B of many isolates of MYMV
(NCBI Accession No.AJ439057, AJ132574, DQ865202,
KC911724, KC911731, DQ400849, A J439059 and
KC911727). The fragments obtained from horsegram
sample were successfully purified from gel and l igated
with pJET/ 1.2 cloning vector. The ful l  length DNA-A
and  DNA -B were assembled. The blastn results of
DNA-A revealed that i t had maximum 99% identity
w ith the DNA-A of HgYMV isolates (NCBI Accession
Nos. AM932427, KC019306, KP752088, AJ627904) and
DNA-B had maximum 98% nucleotide identity w ith
the DN A-B of  H gYM V (N CBI A ccession  Nos.
KC019307 and AM932428). Hence, in blastn, full  length
DN A-A of  each v irus (MYMIV/ M YM V/ HgYM V)
species (under study) had 97-99% nucleotide identity
w ith DNA-A of respective virus species, much higher
than  the species demarcat ion  l i mi t of  91% for
begomoviruses. It indicated that these viruses are the
isolates of MYMIV/ MYMV/ HgYMV.

DN A-A  and DNA-B sequences of  each virus
isol ates (MYMIV/ MYMV/ H gYMV) were used to
p repare a restri ct ion  map  for  the sel ect i on of
approp ri ate restr i ct i on  enzymes for  fu r ther
l inearization of these DNA molecules so that they may
be l igated w ith binary vector (pRI-201) also l inearized
with the same restriction enzymes.

The gel analysis of RCA products from one of the
horsegram samples digested w ith Ndel  (restriction
enzyme) reveal ed  the p resence of 2.7 kb DN A
fragments (Fig. 85a). The pRI201 (binary vector) was
linearized w ith Ndel. Both (l inearized horsegram DNA
and pRI201) the gel pu r if i ed f ragments were

Fig. 83 : D etecti on of  M YM I V/M YM V /H gYM V  i n
mungbean and horsegram sample. M = 1 kg DNA
ladder  (Ferm entas). The expected si ze D NA
f ragments to be ampl i f ied f or DNA-A is 1.0 kb
and f or DNA-B is 0.9 kb. Samples and primers
detai ls are in Table 1

Fi g. 84 : a) RCA  of mungbean sampl es. b) RCA
p rodu ct s di gest ed wi th  d i f feren t rest ri ct i on
enzymes to obtai n the ful l  l i near DNA  fragments
of YM D causi ng vi ruses for further cl oni ng
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Fi g. 85: Devel opment of i nfecti ous cl one of HgYM V. a) Lane 1=RCA
product of HgYM V  di gested wi th Ndel , Lane 2=pRI1201 l i neari zed
wi th Ndel ; b) transformed cl ones of pRI201+HgYM V; c) Sel ectoi n
of recombi nants cl ones (col ony on 1, 3, 8 &  10) di gested wi th
Ndel , BamH1 and EcoR1; d) col ony no. 3 and 8 di gested wi th
BamH 1 i ndi cated the di rect i on of t he i nsert; e) col ony 3 &  8
di gested wi th EcoR1 agai n i ndi cated the same di recti on of the
i nsert and al so confi rmi ng the type of DNA  mol ecul e i nserted
(thi s wi l l  hel p i n i nserti ng one more ful l  or parti al  DNA  mol ecul e
of the same).

successfully l igated and transformed into the E coli
(DH5á) (Fig. 85b). To select the transformed clones, ten
colonies were tested in PCR using primer specific to
amplify the DNA-A and DNA-B fragment of HgYMV.
All the colonies were found positive w ith DNA-B only.
From them, 4 colonies (colony no. 1, 3, 8, and 10) were
grown overnight in nutrient broth and the plasmids
were successfu lly  isolated . The plasmi ds of these
colonies were further subjected for restriction digestion
to ascer tai n the insert  (Fig. 85c). The gel analysis
revealed that the different restriction enzymes released
different sizes of DNA fragments from each colony.
H ow ever, coloni es no. 3 and 8 have the si mi lar
restriction profi le. These colonies were further tested
to know the orientation of the insert so that the one
more molecule (ful l  or partial) be l igated in the same
clone. We found that colony number 3 has the HgYMV-
DNA-B in 5’ direction of the insert and colony number
8 has the same insert in 3’ direction (Fig. 85c & 85d).
The l igation of targeted DNA inserts w ith pRI201 is
under process.

Nematophagous Bacteria: Identi fication and
prof i l ing of  host specif ici ty of  Pasteur ia
penetrans i nfect ing Meloidogyne spp . in
pulses

Surveys were carried out in places fall ing in three
agro cl imati c zones vi z., Mi dd le Ganget ic Pl ai ns
(Varanasi, Uttar Pradesh ), Upper Gangeti c Plai ns
(Sitapur, U ttar Pradesh) and Southern Plateau  and
Hil l s (Salem, Tami l Nadu) to coll ect soi l  and p lant
samples from the root knot nematode infected area. A
total of 77 root knot nematode infected rh izosphere
soil  and p lant samples (30 f rom Varanasi , 35 f rom
Sitapur and 12 from Salem) were collected. Out of 77
samples observed, three samples from Varanasi and
two samp les f rom Sal em w ere hav ing bacter ial
attachments on juveniles. These infected juveniles were
immediately inoculated separately on susceptible plant
host for host- parasite l i fe cycle completion which is
necessary for bacterial spore multipl ication.
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Basic Science

M anagement and anal ysis of  production
constrai n ts i n  pu l ses as i n f l uenced
by  d i f f eren t ab i ot i c stresses and
photothermoperiods

Physi ologi cal  assessment of  ef fects of
various abiotic stresses on chickpea based
on  crop  sensors and  i magi ng and
mi ti gati on  through  fol i ar  nutri ti on  and
growth stimulants

An  experiment  conducted on chickpea usi ng
variety JG 14 , showed that photosynthetic electron
transport rate (ETR) was maximum at 250C (Fig. 86 A)
w i th  i ncreasi ng i r rad i ance levels. How ever,
photosynthetic rates in response to increasing PAR
demonstrated a broad temperature range 20 to 400C
(Fig. 86B). Despite decrease in the stomatal conductance
(Fig. 87C), the transpiration rates increased at high
temperature 400C. The resu lts show ed h i gher
transp iratory water loss w hen subjected to h igh
temperatures (Fig. 87D) and this led to decrease in the
water use efficiency of the crop. At low temperature of
(100C), the gaseous exchange including carbon fixation
and  t ranspi rati on  w ere more affected  than
photosyntheti c l i ght reaction. L ight  compensati on
point was much higher at high temperature (400C) than
the lower temperatures indicating poor uti l ization of
l ight at lower i rradiance l evels (Fig. 86B). The l ight
compensation poin t is defined as the level of PAR
irradiance at which carbon fixation stops and CO2 is
released in process of respiration. The results indicated
that under moderate l ight intensity of about 1000 µmol
favours more photosynthetic carbon  gain. As h igh
temperatu re and h i gh  l igh t  i n tensi ty  often  are
superi mposed each other, hence to achi eve higher
carbon gain, more demand of irrigation is required at
high temperature. Thermal images were correlated with
canopy temperature and  transp irat ion. The image
based techniques thus discriminate chickpea varieties
in their abil i ty to sustain lower canopy temperature
under  drough t. Thermal  images of  th ree chi ckpea
genotypes have been shown in the Fig. 88.  Out of three
rows of different chickpea varieties, one row ICC 4958
showed low average canopy temperature and also more
green canopy as compared to rest of the two varieties
under similar level of soil  moisture . The thermal image-
based technique, therefore, could be useful to detect

physi ol ogical  ef f ici ency of  crop  under st ress
environment. The lower canopy temperature could be
associated w ith deep roots or plant having vigorous
root system to extract water from soil and  allow ing
more transpiration, preventing desiccation and keeping
canopy temperature cool under stress. Another device
green seeker enables recording of NDVI (Normalized
deviation vegetation index) which is useful to assess
the physiological efficiency of plant both under stressed
and  non-stressed condi tions. Table 23 showed the

Fig. 86 : Light  response of  photosyntheti c ETR (A ) and
photosynthesis in chickpea variety JG 14

Fig. 87 : Li ght and t emper ature r esponse of  stom atal
conductance and transpi ration in chickpea variety
JG 14

Fig. 88 : Thermal  images of three chickpea varieties grown
under water def ici t condi tion
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observed that pod formation, pod development and
grain fi l l ing rate are the most important parameters
w hi ch w as severely  af fected w hen  temperature
increased beyond 300C (Fig. 90). Based on comparative
performance of germplasm in terms of pod formation
(Nos.), pod development and grain fi l l ing (%), 50 nos.
of prospective germplasm lines were identified for their
further screening for heat tolerance.

Fig. 89 : Phenotyping and germplasm screening f or heat
tolerance in lenti l  (DSC 0204)

Fig. 90 : Pod formation and grain fi l l ing in lenti l  genotype
IG 2507 under high temperature (>300C)

Physi ol ogi cal basis of  sal t tolerance i n
urdbean

In  order to assess the sensi ti vity of urdbean
genotypes to sali nity, graded sol ut ion of sodi um
chloride having 0EC (control w ithout NaCl), 3EC and
5EC were applied at regular intervals to thoroughly
washed sand fi l led in  different  pots (Fi g. 91). Five
urdbean genotypes such as SPS 29, NDU 1, Pant U 30,
Pant U 40 and PLU 158 were subjected to dif ferent
levels of salinity.

Genotype  H igh NDVI Genotype  Low NDVI 
ICC 12916  0.72 RSG 11  0.51 
ICC 15868  0.71 KPG 59  0.50 
ICC 14880  0.70 JG 14  0.50 
RSG 896  0.67 Radey  0.49 
Pusa 209  0.67 Virat   0.49 
JG 12  0.66 GNG 146  0.49 
HC 1  0.66 JAKI 9218  0.46 
ICCV 37  0.65 RSG 895  0.46 
CSJ 515  0.64 ICCV 96030  0.44 
RSG 974  0.64 GNG 1292  0.44 
JGG 1  0.62 IPC 94-94  0.44 
PG 5  0.61 CSJ 140  0.43 
ICC 4958  0.61 PDG 3  0.41 
L 551  0.61 BG 276  0.36 
PDC 84-16  0.60 JG 16  0.33 
GCP 101  0.60 RSG 959  0.30 

 

Table 23 : Germplasm screening for heat tolerance
in lenti l

NDVI values of chickpea varieties at podding stage
under rainfed conditions. The genotypes maintaining
h i gher  N DVI values at  th i s stage w ere more
physiologically efficient and high yielding types as
compared to remaining varieties having lower NDVI
values. Most of the early maturing varieties showed
lower NDVI values as they complete their l i fe cycle
faster and are subjected to senescence early, hence,
NDVI also appeared to be related w ith leaf senescence
and chlorophyll degradation.

I den t i f i cat i on  and  physi ol ogi cal
characteri sation of high-temperature and
drought tolerant genotypes of lenti l  (Lens
cul i nar i s M ed i k .) f or  i mprov i ng
productivi ty and resi l ience

A fi el d exper iment  was conducted  w i th  250
germplasm l ines/ vari ety i ncluding check for their
screening to heat tolerance. Crop was sow n during
Rabi  season (2017-18) in two different sets as normal
(10th November 2017) and late sown (9th January 2018)
for phenotyping and screening for heat tolerance (Fig.
89). Data on crop phenology, growth parameters, yield
and yield attributes were recorded for al l  the genotypes.
Most of the germplasm lines/ varieties performed better
under normal sown condition compared to late sown
crop. Out  of 250 germp lasm l ines screened , >50
germplasm lines could perform better and maintained
good crop vigour, flowering, pod formation and grain
fi l l ing under high temperature (>30 0C). However, 158
germplasm lines/ varieties could flower but fai led to
set  pods under simi lar cl imatic conditi ons. It was
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Retarded  grow th , small er  leaves, i ncreased
succul ence of leaves, and necrosis w ere the typical
visible symptoms developed in salinity affected most
of the urdbean genotypes except SPS 29 (Fig. 92). The
l eaf  chl orophy ll , ni t rogen  bal ance i ndex (NBI)
decreased in al l  the test genotypes at 5EC salinity level,
however, the genotype SPS 29 had shown significant
accumu lati on  of ep idermal  f lavnol s over  con trol
w ithout salinity (Table 24). The epidermal flavnols are
the polyphenols having protective role under salinity
stress agai nst damage caused  by f ree rad i cal s
generated during sal inity stress, particularl y under
high  irradi ance levels. The photosynthet ic electron
transport rate (ETR) remained unaffected at hi gh
photosynthetic active radiation e.g. 700 µ mol photons
m-2s-1or sign if icant l y i ncreased  in  SPS 29 w hen

Fig. 91 : Photosynthetc images :Fm: 0EC (L)-5EC(R)  ; Fv/
Fm: 0EC (L)-5EC(R)  ; NPQ: 0EC (L)-5EC(R)

Table 24 : Leaf  pigments and polyphenol s in control 0 EC) and saline stress (5 EC) in dif ferent urdbean
genotypes

Genotype NBI (0 EC) NBI (5 EC) Chl (0 EC) Chl (5 EC) Flav (0 EC) Flav (5 EC) 
SPS 29 39.40 31.03 35.22 31.53 0.96 1.45 
NDU 1 29.23 25.37 27.30 29.87 1.06 1.18 
Pant U 30 27.57 23.00 25.28 23.87 1.10 0.56 
Pant U 40 26.50 22.67 24.58 30.90 1.35 0.67 
PLU 158 28.57 26.53 27.55 32.27 1.12 0.78 
 NBI: N itrogen balance index ; Chl: Chlorophyll index  
 Flav : Flavnols  

 
tolerant to salt stress over rest of the genotypes.

Seed quali ty enhancement through osmo-
priming in chickpea crop under normal and
water def ici t conditions

An experiment was conducted under laboratory
as well as in plastic pots of 10 kg capacity  w ith 5  seed
osmo-priming level, two varieties of chickpea (Ujjawal
and JG 14) and two moisture levels (Normal at field
capacity and water deficit at half of the field capacity)
during Rabi  season 2017-18 to study the influence of
seed osmo-priming with inorganic salts on seed quality,
enzyme activity, growth, crop efficiency,  grain yield
and  storabil i ty  under  normal  and w ater def i ci t
cond i ti ons. The observat i ons on  seed  qual ity

subjected to 3 EC while rest of the genotypes showed
significant reduction in the ETR at the same level of
salinity stress (Fig. 91). The results showed positive
association of higher flavnols in SPS-29 maintaining
higher photosynthetic electron transport rates under
salinity stress. Based on the phenotypic expression and
enhanced epi dermal flavnols lead ing to mai ntain
optimum photosynthetic activity under salinity stress,
the urdbean genotype SPS 29 appeared to be relatively

Fig. 92 : Light response of  photosynthetic electron transport rat e (lef t) and sal ini ty  ef f ects in tolerant (SPS 29) and
sensi tive  (Pant U 40) urdbean l ines (right)

Sal i ni ty tol erant urdbean : SPS 29 D EC                                        5 EC

Sal i ni ty sensi t i ve urdbean : Pant U 40 : 0 EC                                5 EC

  ETR
(SEC)
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Character Range of expressi on Entri es name 
Plant height Minimum IPU 99-179, IPU 2-43, NO 7668-43, Uttara, PDU 3, PLU 429 

Maximum PLU 65, PGRU 95018, NO 5131, IPU 99-31, TU 99/ 20-293, STY 2868, NKGH 31 
Init iat ion of 
f lowering 

Earliest T 9 (35), BG 367( 35), IPU 99-179(36), IPU 2-43 (36) and IPU 99-144 (36) 
Late CH 35-15a (52), UH 85-15(51), IPU 99-115(50) and HPU 120(50) 

Init iat ion of 
1st poding 

Earliest IPU 99-213(39), BG 367(38), IPU 99-179 (40) and IPU 99-144(40) 
Late IPU 99-115 (57), NO 7668-43(58), IPU 2K-22(56) and IPU 94-2 (55) 

50 % f lowering 
  

Earliest JU 78-27(43), IPU 91-7(44), Uttara (45) and PKGU 1 (44) 
Late IPU 99-233 (62), IPU 90-32 (58), GU 28(57) and PLU 703 (53) 

50% poding 
  

Earliest IPU 2-24(54), IPU 99-144 (54), V 3108 (55) and Shekhar (54)  
Late IC 43647(65), NPV 94-10 (63) IPU 99-232 (63) and IPU 2K-1 (64) 

Yield genotypes 
  

H igh- 9.12-14.1 (g/ 3 
plant) 

PGRU 95014, PLU 662, PGRU 99028, BG 367, IC 165111, IPU 99218, IPU 99-79, UH 
80-25, LBG 20, Mash 01, IC 50748, IPU 90233, IPU 99-232, PGRU 95014, NPU 94-10, 
IPU2K-99-197, IPU 2-43 

Low-3.03-5.4 (g/ 3 
plant) 

GG 9120, STY 2868, IC 43647, PLU 703, IPU 99-144, STY 2834, PDU 2E, NO 5/ 31, 
PLU 302, YU 99-2, IPU 99-247 

Same yield at 
Kanpur &  Dharwad 

7-8 (g/ 3 plant) IPU 99-179, PKGU 1, PU 30, IC 82-19, Marsh 01 

IPU 99-18 and IPU 99-14 --- No flowering and poding was observed 

 

parameters included  per  cent germinat ion , rate of
germinati on, seedling length and dry  weight, fi eld
emergence, v igour  index I  &I I  just  af ter  star t  of
germination and up to 7th days as per ISTA procedure.
Growth parameters including leaf area, plant height
and  photosynthet ic rate, Stomatal  conductance,
transpirati on rate, chl orophyl l, NBI, f lavnol s and
anthocyanin were measured at pod formation stage.
On the basis of observations recorded during Ist year, i t
may be concluded that osmo-priming of one year old
chickpea seeds w ith 0.2% solution of KNO3, MgSO4,
Ca(NO3)2 and tap  water for  06 hours considerably
enhanced the germi nat ion , speed of  germi nation,
seedling length and weight, field emergence and vigour
index I &  II in both the varieties under normal and
water deficit conditions over their respective controls.
Amongst, the priming agents used KNO3 performed
better than MgSO4, Ca(NO3)2 and tap water in respect
to  enhance seed quality (Fig. 93). However, per cent
improvement was higher in  water deficit cond ition
than normal  moisture con i ti on . Vari ety  U jjawal
responded better than JG 14 under both the conditions
(Fig. 94 & 95). Osmo-priming w ith different inorganic
salts and tap water also showed the positive response

i n terms of  i ncrease in  stomatal  conductance,
photosynthetic rate and transpiration rate in both the
varieties under normal and water deficit condition. The
osmopriming w ith KNO3 and Ca(NO3)2 were found to
be more effective in enhancing the above parameters
over rest of the priming treatments. Varieties did not
show any definite trend for these characters. N itrogen
balance index(NBI) increased w ith  osmo-pr imi ng
treatments but the magnitude of increase  was more
with KNO3 fol lowed by MgSO4, Ca(NO3)2 and tap water
and variety Ujjawal showed higher NBI over JG 14.
Simi l ar l y  ch l orophy l l  and  f l avnol s show ed
enhancement w ith KNO3, MgSO4, Ca(NO3)2 and tap
water priming but priming with MgSO4 under drought
showed the highest chlorophyll and flavnols in both
the varieties. Anthocyanin was accumulated in leaves
of ch ickpea p lants pri med w ith  KNO3, MgSO4 and

Fig. 93 : The ef f ect of  KNO3 priming on seedl ing growth
in chickpea varieties  Uj jawal  and JG 14

Fig. 94 : The ef f ect of  KNO3 priming on f ield emergence
in Uj jawal  under normal  and water def ici t

Fig. 95: The ef f ect of  KNO3 priming on f ield emergence
in JG 14 under normal  and water def ici t

Table 25 : Characteristics features of  urdbean genotypes
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Ca(NO3)2 salts and it was higher under water deficit
conditions than normal.

Strategies for improving yield stabi l i ty in
urdbean through photothermo-insensitivity

A fiel d experi men t was conducted  usi ng 100
selected urdbean genotypes. These genotypes were
planted in augmented design in field under irrigated
conditions at Kanpur  on July 7, 2017 and Dharwad on
November 27, 2017 and February 14, 2018. Phenological
observations were recorded such as 1st flowering, 50%
flowering, 1st  poddi ng, 50% podd ing, and maturity.
The genotypes IPU 99-123 (39 Days) and BG 367 (38
Days) showed early flower and pod initiation during
Rabi season. The genotypes, IPU 99-1709, IPU 2-43,
Uttara, IPU 99-144, BG 367 and PLU 703 were early
type in both Kanpur and Dharwad. While no flowering
was observed in the genotypes, IPU 99-18 and IPU 99-
141 (Table 25).

Biochemical basi s of  heat tol erance i n
chickpea

A study was initiated to know the biochemical
difference between heat tolerant (ICC 92944) and heat
suscept ibl e (ICC 10685) genotypes of  chickpea at
vegetative stage under normal as well as heat treatment
cond i ti on . A mong the an t i ox i dan t  enzymes,
superoxide dismutase (SOD) and peroxidase activity
were estimated. The SOD activity was found more in
tol eran t  genotype (ICC 92944) as compared  to
susceptible genotype (ICC 10685). After exposure to
heat stress, the SOD activ ity decreased in  both the
genotypes when compared to their respective control
(Fig. 96). Peroxidase activity  was observed more in
tol eran t  genotype (ICC 92944) as compared  to
susceptible genotype (ICC 10685). After exposure to
heat stress, peroxidase activity increased in both the

genotypes when compared to their respective control
(Fig. 5.11). The MSI was found more in tolerant genotype
(ICC 92944) as compared to susceptible genotype (ICC
10685), however, under heat stress, the MSI decreased
i n both  the genotypes w hen compared  to thei r
respecti ve con trol (Fig. 95). The total chlorophyl l,
chlorophyll ‘a’, chlorophyll ‘b’ and ratio of chlorophyll
‘a’ and ‘b’ were found to be higher in heat  tolerant
genotype (ICC 92944) compared to the heat susceptible
one (ICC 10685). However, after subjecting the plants
to heat st ress, the total ch lorophyll, chlorophyll ‘a’,
chlorophyll  ‘b’ and  ratio of chlorophyll ‘a’ and  ‘b’
decreased when compared to their respective control.
In heat tolerant genotype, the decrease in the ratio of
chlorophyll ‘a’ and ‘b’ under heat stress was less as
compared to susceptible genotype.

Effect of heat stress on protein profi le in the leaves
of chickpea genotypes at vegetative stage was observed.
No difference was found in band pattern of ICC 92944
(heat  tol eran t genotype) and  ICC 10685 (heat
susceptible genotype) w ith respect to protein profi le.
Two types of new peptides (about 100 kDa and 65 kDa)
were induced in both heat tolerant and heat susceptible
genotypes after subjecting the plants to heat stress at
vegetative stage when compared to the control (Fig.
97).

Fig. 96 : Ef f ect of  heat treatment on SOD (Lef t), per oxidase activi ty (middle) and M embrane stabi l i ty index (M SI )
(right)

Fig. 97 : Ef f ect of  heat treatment on protein prof i le using
SDS-PAGE analysis



75

Nutri tional and phyto-chemical prof i le of
cow pea and f ield  pea with  emphasis on
their bioavai labi l i ty and health promoting
properties

The an ti ox idan t acti v i ty of  f i f teen  d i verse
varieties/ genotypes of fieldpea (Pisum sativum)  and
twelve varieties of cowpea (Vigna unguiculata) varying
in the colour of their seed coat was estimated using the
ferric reducing antioxidant power (FRAP) assay. The
antioxidant activity in the fi fteen varieties/ genotypes
of pea ranged  f rom 0.81 m mol es FeSO4.7H 2O
equivalent/ 100 g seed in the green seeded variety IPF
12-20 to 7.84 m moles FeSO4.7H 2O equivalent/ 100 g
seed in the reddish-brown seeded variety EC 328758
(Fig. 98). It was observed that among all the varieties,
the green seeded varieties (IPFD 10-12, IPF 16-13 and
IPF 12-20) have the least antioxidant activity, the yellow
seeded varieties (IPF 5-19, IPF 1-10, Azad P-3 and P
489) had comparativel y better  anti oxidant activ ity
fol lowed by the black variety (P 1586) and the varieties
w ith reddish brown seed coat (EC 328758 and IPFD
2014-2) have the highest antioxidant activity.

H arnessi ng symb i ot i c ef f i ci ency  of
germplasm of major pulses for improving
biological nitrogen f ixation

Symbiotic nitrogen fixation is a signature feature
of l egumes. Host specif i ci ty of l egume-rh izobi a
symbi osis i s determi ned by the si gnal  exchange
between the partners. Due to poor genetic divergence,
Indian varieties of specific pulse crop can trap only
few similar kinds of rhizobia even at different agro-eco
zones. If we introduce variations at signaling process
by using distantly related host genotypes, i t is possible
to reveal higher diversity of host specific rhizobia that
may also differ functionally. Variation for a trait in
plant genetic resources provides the basis and the raw
materi al  that  pl ays a fundamen tal  role i n crop
improvement programme. Sti l l  now, l imited germplasm
sets of pulses have been screened for SNF and resulted
in identification of a number of germplasm accessions
that fix more atmospheric N 2 compared to others under
si mi lar cond it ions. By consider ing above i ssues,
germplasm of major pulses are screened for BNF traits
and for revealing diversity of associated rhizobia. Only
17% of tested mungbean germplasm lines recorded
nodule f resh weight more than 200 mg/ plant at 45
DAS i n P-defi cient condition. Nearly 63% of tested
mungbean genotypes recorded poor nodulation (<100
mg/ plant). Mungbean genotypes via MG 34, MG 4 and
MG 50 recorded high nodule fresh weight (>200 mg)
and no reducti on  i n nodu le biomass due to low
available soil-P (Fig. 100).

Hundred different genotypes of  urdbean  were
screened for nodu lati on  and bi ol ogical  n it rogen
fixation (BNF) under  two d ifferent P-status of soil ,
Normal (20 kg P/ ha) and low (0 kg P/ ha).  Observations
on BNF trai ts l ike nodu lati on number, p lant  fresh
weight and dry weight were taken on two weeks after
sow i ng to ident i fy  ear ly  nodul ati ng genotypes.
Isolation and purification of rhizobia from 100 different

Fig. 98 : The total  antioxidant activi ty in terms of  reducing
power (FRAP) of  di f f erent pea varieties

It was observed that cowpea has much higher
antioxidant activity as compared to pea and the values
for ant iox idant activ ity  ranged from 1.99 mmol es
FeSO4.7H 2O equivalent / 100g seed in the yellow ish
w h ite seeded  var i ety  RC 101 to 13.86 mmol es
FeSO4.7H 2O equivalen t/ 100 g seed in the reddi sh-
brown variety GC 901 (Fig. 99). Among all the twelve
varieties that were tested, the yellow ish white seeded
cowpea varieties (RC 101 and TCS 160) have the least
antioxidant activity fol lowed by the brown and mosaic
patterned varieties while the reddish-brown varieties
(GC 901 and PL  3) have the maximum antiox idant
activity.

Fig. 99 : The total  antioxidant activi ty in terms of  reducing
power (FRAP) of  di f f erent cowpea varieties
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genotypes of urdbean was done. Nodule number varied
from 6 to 23. Urdbean genotype U 11, U 17, U 23, U 26,
U 95 are some of the high nodulators.

(<65 days to 50% flowering); medium (65-75 day to
50% flowering) and late (>75 days to 50% flowering).
Early genotypes showed the highest nodulation and
biomass accumulation at flowering and podding stage,
respecti vely. The med i um and l ate f low eri ng
germplasm showed the highest nodulation at 45 days
after sow ing and the highest biomass accumulation at
flowering stage (Table 26, Fig. 101). Positive correlation
was recorded among nodule number, shoot dry weight
and nodule specific w eight at  vegetat ive stage and
between shoot dry weight and nodule specific weight
at 50% flowering stage. Lenti l  genotype IC 428606, IC
428614, IC 429178, IC 428559 and  IC 428607 w ere
identified as potential genotypes for high biological
nitrogen fixation whereas IPL 316 was identified as
high nodulator. The lenti l  nodulating rhizobia were
isolated and their purity was confirmed through plant
in fection test, out  of  total i sol ates, 92 were found
positive for Rhi zobi um. PCR amp lif ied  16S rDNA
region was digested w ith restriction enzymes BsuRI,
HpaII and RsaI, which produced polymorphic banding
pattern on the gel (Fig. 102). Based on 16S rDNA-RFLP

Fig. 100:Ef f ect of  soil  P-def iciency on nodule f resh weight
of  mungbean germplasm

I n teract i ve ef fect of  l en t i l  genotypes-
rhizobium on biological nitrogen f ixation

One hundred twenty lenti l  genotypes consisting
of 108 germplasm lines and 12 varietal checks were
screened for high nodulation and biological nitrogen
fixation. Lenti l  genotypes were grouped into th ree
categories based on the days to 50% flowering, early

Normal P Low P 
Excel lent Nodul ator (>20 
nodules): U 11, U 17, U 23, U 26, 
U 70, U 84, U 94, U 95 

U 9, U 10, U 53, U 68, U 83 

Good Nodul ator  (>15 nodules): 
U 5, U 68, U 91, U 93, U 96 

U 5, U 51, U 61, U 65, U 70, U 
75, U 85, U 91, U 93, U 96 

Poor  Nodul ator (<8 nodules): 
U 2, U 19, U 42, U 48, U 79, U 88 

U 2, U 13, U 19, U 25, U 46, U 
71, U 79 

 

<65 days 65-75 days >75 days Growth stage 
NN SDW NSW NN SDW NSW NN SDW NSW 

Vegetative 1-4 0.13-1.4 0.42-4.88 1-6 0.20-1.7 0.44-5.8 1-13 0.15-1.1 0.44-5.14 
50% f lowering 1-7 0.4-2.7 0.35-4.79 1-4 0.6-6.4 0.5-12.7 1-5 0.9-7.3 0.6-8.5 
Pod formati on  1-2 1.1-7.1 1.19-4.9 1-2 0.75-11.5 0.63-9.8 1-4 0.6-10.1 0.83-5.9 

 

Table 26 : Range of  nodule numbers per plant, shoot dry weight and nodule specif ic weight in three groups of
lenti l  germplasm

NN- Nodule numbers, SDW- Shoot dry weight (g/  five plants), NSW- Nodule specific weight (mg/  nodule)

Fig. 101 : D istribution of  BNF associated trai ts in early, medium and late lenti l  germplasm

Fig.102: RFLP prof i le of  16S rDNA PCR products digested
wi th the combination of  restriction enzymes Hpa
I I I , BsuRI  and RsaI
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pattern (Fig. 103), the rhizobial isolates were divided
in to four major clusters. Cluster IV was very specific
and consisted of isolates from lenti l  genotypes which
require 65-75 days to 50% flowering. Cluster II was the
biggest cluster formed from 8 restriction groups and
they contained isolates from the genotypes requiring
65-75 and more than 75 days to 50% flowering.

D evel opmen t of  nano-mater i al  based
mi croencapsu l ated  f ormu l at i on  of
imazethapyr for weed control in pulse crops
and min imi zes residue dynamics to the
environment

Nano material based formulations: To develop nano-
material based formulations of imazethapyr certain clay
mater ial s and  w ood pow der w ere successfu ll y
converted to more than 60% of particles to their nano-
range si ze by  fol low i ng f requen t  gr i ndi ng and
sed imentation techn iques. App roximately 500 g of
nano-range materials of three clay based materials viz.,
Mg3Si4O10(OH)2 :  (OH 2)4 (OH)2(Mg5Si8O20.4H 2O) : [(Mg,
Al , Fe)3(OH)2/ (Si 3Al )O10 M g2

+ (H 2O)4] : and wood
powder were recovered by processing nearly 1.5 kg of
fine powder of each materials. The analysis of nano
range mater ials for thei r Par ticl e si ze di stri buti on,
Surface topology, sizes and shapes etc is in progress at

CIRCOT, M umbai . A f ter  p roper anal ysis micro
encapsu l ated  and other  k ind  of formu lat ions of
imazethapyr w il l  be developed and evaluated for their
bioacti vity against  major weeds of pulse crops and
release kinetics w ith the help of IARI and NPL New
Delhi.

Persi stence and  degradat i on  of  post-
emergence herb ici des i n soi l , p lan t and
seeds of summer and Kharif  pulse crops

Herbicide residue study: Persistence and degradation
studies of two post-emergence viz., Imazethapyr and
Pendimethalin herbicides were taken during kharif in
mungbean field. Soil samples were collected at different
interval of times and  processed for ex tract ion and
cleanup and subsequently analyzed at DWSR, Jabalpur
via LCMS. The observed residual values were found in
range of 0.0047 to 0.00011 mg/ g soil between intervals
of 2 hr-45 days of spray for imazethapyr and 0.091 to
0.052 mg/ g soil  for pend imethali n. The observed
residual values for both for both of the herbicides were
far  l ess than the p rescr i bed  MRL  val ues of  the
herbicides (0.1 mg/ g). details are given below in Table
27. Seed and straw of crop was found free of residues
of both of the herbicides.

External ly Funded Projects

Rh izosphere mi crobi ome for i mprovi ng
symbiot ic n itrogen f ixat ion and y ield  of
lentil  in North Eastern States of India (DBT)

A survey was made during July 12-17, 2017 and
collected six field soil samples from Tripura state and
one from rice fal low field of Silchar. These soil samples
along w ith a set of soil  samples collected by Partner
Institute Assam University, Silchar were transported
to ICAR-IIPR, Kanpur and used for trapping rhizobia
w ith lenti l  variety DPL 65 during Rabi 2017-18. Root
nodules were developed in lenti l  plants grown on 25

Table 27 : Residue value of  imazethapyr and pendmethalin

Residue l evel of herbi ci des at max 230 
Soil  sample i mazethapyr Soil  sample pendi methal in Straw and grai n at harvest 

Sampli ng at ti me 

Peak area residue (mg/g) Peak area Resi due (µg/g) Peak area Resi due (µg/g) 
2 hr.  65578 0.0047 95381 0.091   
5 days 53615 0.0035 92615 0.078   
15 48931 0.0027 89721 0.079   
25 42429 0.0023 74539 0.065   
35 39942 0.0015 69732 0.057   
45 35337 0.0011 63421 0.053 ND ND 
 MRL value for both of the herbici des = 0.1 mg/ kg seed 

 

Fig.103: Phylogenetic relationship based on 16S rRNA-
RFLP of  lenti l  nodulating rhizobial  isolates
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soil samples only. One hundred and twenty rhizobial
isolates obtained from those root nodules were used
for further confirmation and diversity analysis. Plant
genotypes w ith contrasting BNF potential have to be
ident ified in  order to l ink the changes in microbial
community of nodule/ rhizosphere w ith BNF potential
as proposed in the project. Hence, fi fty lenti l  genotypes
belong to four different w ild species of lenti l  via. Lens
ervoides, L. nigricans, and L. orientalis were screened
under pot conditions. Same set of lenti l  genotypes were
grown  in  research  fi eld  st rips havi ng con trasti ng
phosphorous availabil i ty at New Research Campus,
IIPR, Kanpur. Two lenti l  genotypes (G-Code 7 and 8)
recorded the profuse vegetative growth in low-P soil. It
indicated that nutrient uptake efficiency/ symbiotic
eff i ciency may be h i gher  in  those genotypes.
Rhizosphere soil and plant  tissues of selected w ild
l en t i l  genotypes serve as study mater ial  for
understand ing rol e of microbiome on  symbioti c
efficiency for  nitrogen  fixation . A total  of 269 l enti l
associated bacteria (LaB) were isolated from above three
wild species of lenti l  via. Lens ervoides, L. nigricans,
and L. orientalis. As the nodule efficiency is determined
by the bacteroid morphotypes, root nodules of Lens
cul i nar i s and  Lens ervoi des w ere subjected to
T r a n s m i s s i o n
Electron Microscopy
(TEM ) (Fi g. 104).
Unmodified as w ell
as el ongated
bacteroids are found
in root nodules of L.
cul i nar is, w hi l e Y
shapes bacteroi ds
reported to have high
n i trogen  f i xi ng
abil i ty are found in L.
ervoides  (Fig. 105).

National innovat ions on cl imate resi l ient
agriculture (NICRA)

Based  on rev ival effi ciency of seedli ngs after
detri mental temperatu re shock and TTC test , two
u rdbean genotypes TPU 4 and  GU 1 have been
identified as heat tolerant. Sensitivity of lenti l  plants
during reproductive period under the high temperature
was assessed and  genotypes w ere cl assifi ed as (a)
sensitive, (b) highly sensitive, (c) tolerant and (d) highly
tolerant. Phenotyping of root traits e.g. root length was
done using mapping population P1 ((IPL 98/ 193) that

Fig.104: Transm i ssion el ect ron
micrograph show

showed variation from 12 to 67 cm. RIL RT-58 had
vigorous root system. Water-logging resistant l ine in
pigeonpea genotype IPAC 79 was identified based on
h i gh  surv i val  rate >80% af ter  three days of
submergence. This genotype was character ized  by
formati on of  aeri al  roots at basal  region  dur ing
submergence enabling plant to receive air and sustain
root respirati on par tial ly  w hil e roots subjected to
submergent condition. In mungbean, 260 germplasm
(indigenous & exotic) were screened for identification
of resil ient l ines. 17 l ines were identified. 7 fresh crosses
generated  uti l izing already identified resil i ent l ines
(NICRA phase I)  for generation of breeding materials.
8 breeding l ines developed  during NICRA phase I
advanced to F5- 6 generat ion through  si ngle p lant
selection. 230 F6 RILs derived from the cross IPM 2-14 x
TMB 37 and 196 F6 RILs derived from the cross PDM
139 x TMB 37 maintained. Panel of  384 SSR markers
screened on identified resil ient l ines, 133 (34.63%) SSRs
found  pol ymorph i c. These w i l l  be ut i l ized  for
genotyping of resil ient l ines.

A . Spore encumbered
j uveni l e (i sol ate 1)

B. Spore encumbered
j uveni l e (i sol ate 2)

C. Spore encumbered
j uveni l e (i sl l ate 3)

D. Spore encumbered
j uveni l e (i sol ate 4)

D. Spore encumbered
j uveni l e (i sol ate 5)

Fi g.105: Spore encumbered j uveni l e (i sl l ate 1-5)
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Social  Science

I ncreasi ng pul ses p roducti on  f or food ,
nutri tional security and rural l ivel ihoods of
tr i bal  f armi ng commun i ty  th rough
demonstration and training (Tribal sub-plan
scheme)

The project has been implemented in 10 selected
tribal dominated districts of M.P., Chhattisgarh and
Jammu & Kashmir to bring change in al l-round socio-
economi c developmen t in  a t ime bound manner.
Community oriented and resource based technological
supports have been provided w ith active involvement,
cooperati on and collaboration of concerned KVK of
district and ICAR-Agricultural Technology Research
Appl icati on  Institute, Zone IX Jabal pu r, Madhya

Pradesh. Altogether 570 demonstrations have been
conducted in tribal areas for the nutritional security
and economic development during 2017-18.

Total 230 Kharif demonstrations on pigeonpea
and urdbean (Fig. 106) were conducted  in M.P. and
Chhat ti sgarh  states. The demonstrat i ons w ere
conducted by the KVKs in tri bal areas by  cover ing
urdbean. The highest yield of urdbean was recorded
1250 kg per ha in Dhar district of M.P. by cultivating
PU 31 variety of u rdbean  and maximum increase
32.00%. Similarly in pigeonpea, LRG 41, JKM 1892 and
JT 501 planted in KVK, Kabirdham, Jhabua, Dindori
and Badwani. The maximum yield was recorded 1500
kg/ ha and increase 17.64 yield over local check.

Fig. 107 : Demonstration plot of  chickpea

Fig. 106 : Demonstration plot of  urdbean
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Total 340 Rabi demonstrations were conducted
on chickpea, fieldpea and lenti l  by KVKs of Kanker,
Kabirdham, Balrampur, Dantewada Baster comes
under Chhatt isgarh, KVK Dindori, Badwani, Dhar,
Jhabua and Shahdol and KVK Kargil, Zanskar and
Leh comes under Jammu & Kashmir (Fig. 107). The
chickpea varieties l ike JAKI 9218, JG 14, JG 130 were
included for demonstrations under TSP programme.
The maximum yield was obtained by JG 130 and JAKI
9218 varieties of chickpea in Shahdol M.P. and Dhar,
M.P. area and per cent of increase in yield was 32.30
and 38.10, respectively. The lenti l  variety IPL 316 was
provided  to the farmers under demonstrat ion. The
maximum increase in yield was obtained  32.81% in
Shahol district of M.P.  Similarity, fieldpea variety, Paras
provided to the farmers and found highest yield 1105
kg/ ha in Kanker, Chhattisgarh w ith increase 28.27%.

D evel opmen t and  val i dati on of  d i gi tal
platforms for dissemination of information
on pulse production technologies

The p roject  env i sages devel op ing di gi tal
platforms for sharing knowledge resources related to
pul se p roducti on  technol ogi es to pu l se farmers,
extension personnel and other stakeholders.  Under
the project, knowledge modules related to production
and protection of pigeonpea and mungbean crops have
been prepared for use in digital platforms.

Farmers’ i n format i on  use
pat tern  related  to agr icu ltu ral
technologi es w as recorded .
Among the interpersonal sources,
majority of the farmers used fel low
farmers (64%) and i nput dealers
(58%), wh i le formal sou rces of
in formati on were used to l esser
exten t (Fig. 108 & 109). Wi th
regards to use of  pr int  and ICT
based  in format ion  sou rces,
television fol lowed by newspaper
was used by majority.

Development of  web-based
commod i ty  p rof i l e f or
chickpea and pigeonpea

Crop  prof i l e con ten ts on
p roduct i on stat i sti cs, t rade
statistics, price statistics, minimum
support price (MSP), crop calendar,
FLD’s, BSP’s, mandi prices, Govt.
schemes, seed information, ITK’s,

post-harvest management, feedback etc., have been
collected for the current year. All the contents have been
compiled, validated , analysed and stored in digital
format. An user -f riend ly  data structu re has been
desi gned  and  shared for  w eb-based  p lat form.
Commodity Profi le for Pulses (CPP Portal) has been
developed and l inked w ith the contents (Fig. 110). It is
a web-based i nformation portal which provides the
information needs of farmers, researchers, exporters

Fig.110: Commodi ty Prof i le f or Pulses (CPP) Portal

Fig.109: I nf ormation source use pattern f or agricul tural
related inf ormation f r om print and I CT based
information sources (N= 300)
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and policy makers. This portal w il l  also serve as an
i n format i on h i ghw ay for  shari ng pu l se crops
knowledge through latest IT tools includi ng mobile
technology.

Farm-retai l  p r i ce behav i ou r and
transmission in Indian pulses market

The p roduction of pulses during 2017-18 was
estimated at 23.95 mil l ion tonnes which was higher by
0.82 mil l ion tonnes than the last year’s (2016-17) record
production of 23.13 mil l ion tonnes (Fig. 111) and was
higher than the five years’ average production by 5.10
mil l ion tonnes (an increase of 27%). The exponential
growth rate in production of pulses for last ten years
(2008-09 to 2017-18) was found to be at  4.45% ***
(significant at 1% level) w ith an Instabil i ty Index of
9.05%.

Trade policies of pulses were changed this year.
Proh ibi ti on  on  export  of al l  types of pu lses were
removed while import duties were imposed on peas
(50%), chickpea (40%), lent i l  (30%) and p igeonpea
(10%) and quantitative restrictions were imposed on
impor ts of urad, moong and p igeonpea th is year.
Further, the procurement of 20 lakh tonnes pulses was
the highest ever procurement of pulses. As per the time-
series analysis of data collected from Central Statistics
Off i ce, M in i str y  of  Stat i st i cs and Programme
Implementation and Office of the Economic Adviser,
Ministry of Commerce &  Industry, both in terms of
Wholesale Price Index (WPI) and Consumer Price Index
(CPI) based measures, price indices of pulses were on
the decl ine si nce the peak dur ing 2016 (Fi g. 114).
Inflation in pulses in percentage terms were negative
since December, 2016 in case of CPI based  measure

Fig. 111 : Production of  pulses in I ndia

Th is year, Mi ni mum Support  Price (M SP) of
pigenpea w as increased  by 7.9% (from ` 5,050 per
quintal to ̀  5,450 per quintal), moong by 6.7% (from ̀
5,225 per quintal to ` 5,575 per quintal), urad by 8%
(from ` 5,000 per qui ntal to ` 5,400 per qui ntal ),
chickpea by 10% (from ` 4,000 per quintal to ` 4,400
per quintal) and lenti l  by 7.6% (from ̀  3,950 per quintal
to ̀  4,250 per quintal). As per the time-series analysis,
the exponential growth rates in MSP during the last
ten years (2007-08 to 2017-18) for pigeonpea, moong,
urad, chickpea and lenti l  were 11.34%, 9.24%, 9.4%,
10.86% and 9.43% in terms of nominal pri ces and
6.64%, 4.62%, 4.77%, 6.17% and 4.81% in terms of real
prices (Table 28, Fig. 112 & 113).

Season Pul ses  MSP (Nominal ) M SP (Real) 
Pigeonpea 11.34 *** 6.64 *** 

Mung 9.24 *** 4.62 *** Kharif  
Urd 9.4 *** 4.77 *** 

Chickpea 10.86 *** 6.17 *** 
Rabi 

Lentil 9.43 *** 4.81 *** 

 

Table 28 : Exponential growth rates (%) in M inimum
Support Prices of  Pulses (2008-09 to 2017-
18)

*** Significant at 1% level.
Fig.114: WPI  and CPI  based pulses indices (Base 2013=100)

in I ndia

Fig.112: M inimum support prices of  pulses-nominal  prices

Fig.113: M ini mum support prices of  pu lses-r eal  pr ices
(2011-12=100)
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and since February, 2017 in case of WPI based measure
(Fig. 115).

Assessing suitabi l i ty of  chickpea genotypes
in multi-environment testing

Taki ng i n to consi derat i on  of genotype x
envi ronmen t i n teract i on (GEI) ef fect  i n mu lt i -
environmental trials, genotypes should be selected on
the basis of both average yield and stabil i ty component
rather than only on the basis of average yield. In this
regard, AMMI based selection index has been used to
rank the genotypes, as it captures a large portion of the
GEI sum of squares. This index is the wei ghtage of
stabil i ty and yield component and higher the index
value better is the genotypes. The index of 41 initial
varietal trial (IVT) of  desi chickpea genotypes were
calculated w ith two different weight of yield (50% and
75%) and stabil i ty component (50% and 25%), which
were eval uated at five effective locations vi z, H isar,
Pantnagar,  Sriganganar, New Delhi, and Ludhiana
representing the North West Plain Zone of All India
Coordinated Research Project on Chickpea Program
during 2016-17.  Ranking of genotypes are done based
on  tw o d i f ferent  w ei gh t of  stabi l i ty  and  y iel d
component. Genotype BAUG108 w ith 7.6530 index
val ue was found  the best genotype fol low ed  by
genotype KGD 99-4 w ith i ndex val ue 3.3082 and
genotype RVSSG 42 w ith index val ue 2.9427 when
alpha = 1 i.e. stabail i ty component w2 = 0.5 and yield
component w1 = 0.5. When alpha = 0.33 i.e. stabil i ty
component w2 = 0.25 and yield component w1 = 0.75,
genotype BAUG 108 w i th 3.1097 index value was
found the best genotype fol lowed by genotype KGD
99-4 w ith index value 1.8051 and genotype CSJ 907
with index value 1.6731.  Hence, these genotypes may
be used by the chickpea breeder for developing high
y ield  and  stabl e ch ickpea l i nes on  A MM I based
simultaneous selection for yield and stabil i ty.

A study on  farmers adopt ion behaviour
towards sustai nab le pu lse p roducti on
practices in Bundelkhand region of Uttar
Pradesh

Th is p roject was taken up to understand the
adoption behavior of various category of farmers in
pulse production in order to come out w ith future plan
for  effective d issemination. Under th is project, two
districts were selected for study and data collection i.e,
Hamirpur and Banda districts of Bundhelkhand region
of Uttar Pradesh. Review work of the project work has
been  done from various sources of  l i terature and
available records regarding study area and research
var i abl es. The schedu le has been  prepared  for
measurement of independent and dependent variables
along w i th  developmen t of  scal es for adop t ion
behav iou r. Secondary basi c i nformati on has been
collected and further major data collection w il l  be done
with subsequent data analysis and report writing.

External ly Funded Projects

Integrated approaches for food, nutri tion
and l ivel ihood security of  rural household
i n Fatehpur d istri ct  of  Uttar  Pradesh –
Farmer FIRST Project

The Farmer FIRST project has been implemented
in three v i l lages namely Karchalpu r, Kharouli and
Mirai of Devmai block of Fatehpur district during the
peri od 2017-18. D ifferent  in tervent ions rel ated to
pu lses, cereal , horticultu re and l ivestock, barseem
implemented in participatory mode in project area to
enhance the productivity, production, income and over
all development of farming community. The results are
presented intervention w ise below:

Pulse based demonstration for increasing production
and  i ncom e: Summer  mungbean  and  u rdbean
interven tions were imp lemen ted i n project  area by
coveri ng 550 farmer  for addit ional i ncome and to
generate additi onal  empl oyment during season  in
vil lage itself.  The average yield of mungbean recorded
9.50 q/ ha and  urdbean  8.35q/ ha. Income gained
` 19,310/ ha and ̀  15,440/ ha mungbean and urdbean
employment per day (Fig. 116). Similarly, demonstration
as chickpea were al so conducted  in project area by
covering 71 farmers to solve the problem of w ilt disease
and pod bores. The critical   inputs seed, insecticide
were provided. The average yield recorded 26.80 q/ ha
and income gained by ̀  83,545/ ha (Table 29).

Fig. 115 : I nf lation in pulses (%) in I ndia
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Cereal based demonstration for increasing
production and income

Demonstration on rice were conducted in project
area to enhance the food security and enhance income
of the farmers through introduction of new varieties of
rice. Total 82 farmers and 23.50 ha area covered. Scented
variety  of rice as critical input  was provided  to the

Table 29 : Economics of  pulses crops under Farmer FIRST Project

Rate per q of Mungbean – ` 3,600, Urdbean – ` 3,500 and Chickpea – ` 4,200.

Sl . 
No.  

Name of crop   Variety  Yi eld  
(q/ha) 

Yield i ncrease  
over  l ocal  

(%) 

Cost of  
cul ti vat ion  

(`) 

Gross  
i ncome  

(`) 

Net  
return  

(̀ ) 

B:C  
rati o 

IPM 2-14 9.50 20.25 14890 34200 19310 2.29 1 
 

Mungbean 
Local variety  7.90 _ 13450 28440 14990 2.11 
IPU 2-43 8.35 16.78 13785 29225 15440 2.12 2 Urdbean 
Local variety  7.15 _ 11990 25025 13035 2.08 
JG 16 26.80 18.44 29015 112560 83545 3.87 3 Chickpea  
Local variety  22.55 _ 29090 95220 70330 3.27 

 

Fig.116: Economics of  pulse crops under Farmer FIRST
Project

Table 30 : Economics of  rice crop under Farmer FIRST Project

B:C Ratio = Gross return/ Cost of cultivation  Rate per q – Pusa Sugandha-4 ̀  1,600/  q Pant-12 and local variety-` 1,400/ q

Sl . 
No.  

 Var iety  Yield  
q/ha 

Yi el d i ncrease 
over l ocal (%) 

Cost of cult ivati on 
(̀ ) 

Gross income 
(̀ ) 

Net return  
(`) 

B:C rat i o 

1 Pant -12 48.40 25.71% 30850 67760 36910 2.19 
2 Pusa Sugandha - 4 42.50 16.85% 32540 68000 35460 2.08 
3 Local cult ivar  36.20  28302 50680 22378 1.79 

 

Fig.117: Economics of  r ice crop under  Farm er FIRST
Project

farmers for enhancing p roduction and  income in
project area. The recorded yield under farmer field was
42.50 q/ ha Pusa Sugandga-4 variety and 48.40 q/ ha
Pant-12 var iety. The average net  return obtained
` 35,460 and ` 36,910 in comparisons to local yield
(Fig. 117, Table 30).

Economi cs of  w heat crop under Farmer
FIRST Project

Farmers were provided critical input to conduct
the demonstration on wheat to enhance yield and Food
Security through high yielding varieties K 1006 and
K 9423. The variety K 1006 is rich in zinc content which
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is suitable for children and old people 2017. Total 74
farmers are covered. K 1006 variety of wheat are timely
sow n variety  whi ch is sui tabl e for  these area. The
average yield recorded of K 1006 and K 9423 variety of
wheat is 54.65 q/ ha and 38.3 q/ ha, respectively. The
average net income gained by farmer is timely sown
var i ety and  late sow n var iety `  60,333/ ha and
` 34,801/ ha, respectively (Fig. 118, Table 31).

Vegetable based demonstration for higher return and
nutrition: Demonstration of high yield variety/  hybrid
of summer season vegetable in project area which is
uti lized the fal low field in summer season for obtaining
the additional income and to generate the employment
of rural youth and women.

Okra: The farmer were provided seed as critical input
for conducting the demonstrations of summer okra to
regular i ncome and nutrit ional  value. The average
income ` 1,69,120 / ha was recorded (Fig. 118). Total
no. of 32 demonstrations of okra conducted by covering
8.50 ha area. This has become a source of income in off
season.

Bottle gourd: The farmers were provided critical input
for conducting the demonstrations of summer bottle
gourd for additional income after harvesting of wheat,
mustard and potato. Farmers gained  ` 1,13,588 / ha
income. Total 23  demonstrations on bottle gourd were
conducted in 5.0 ha area (Table 32).

Sponge gourd: The farmers were provided hybrid seed
of sponge guard as critical input for conducting the
demonstrations of summer sponge gourd to additional
and nutritional value and the average ` 1,13,013 / ha

income (Fig. 119). Total 21 demonstrations of the sponge
gourd were conducted in summer season on 4.50 ha.
Thus farmers gained net return ̀  11,303/ ha (Table 32).

Pumpkin: The farmer were provided hybrid seed as
crit ical input for  conduct ing the demonstrations of
summer  pumpki n  to used  are fal low  land  and
nutritional value and farmers gained average ̀  79,350/
ha income (Fig. 119). Total 20 demonstrations of the
pumpkin were conducted on 4.50 ha area (Table 32).

Poultry units were established in project area to
demonstrate the survivabil i ty, income and employment
for rural  youths and women farmers. Altogether 71
farmers were provided 1600 poul try  chicks breed
namely CARI N irbhik, Shyama and Devendra brought
from CARI, Izatnagar, Bareil ly for increasing income

Sl . No.  Ti me of sowing  Variety  Yi el d  
(q/ha) 

Yi el d i ncrease 
over  l ocal (%) 

Cost of  
cult ivati on (̀ ) 

Gross 
income (`) 

Net return 
(̀ ) 

B:C rat io 

K 1006 54.65 29.80 34485 94818 60333 2.74 1 
 

Timely sown 
Local variety 42.10 _ 29650 73044 43394 2.46 
K 9423 38.30 11.01% 31650 66451 34801 2.09 2 

 
Late sown 

Local variety  34.50 _ 28310 59858 31548 2.11 

 Rate `/ q - ` 1,735

Fig.118: Economics of  Wheat crop under Farmer FIRST
Project

Sl. No. Name of crop   Variety  Yi el d 
(q/ha) 

Yi eld increase 
over l ocal (%) 

Cost of 
cul ti vat ion (`) 

Gross i ncome 
(`) 

Net return 
(̀ ) 

B:C rati o 

Samrat  F1 80.00 14.28 70880 240000 169120 3.38 1 
 

Okra  
Local variety  70 _ 68765 210000 141235 3.05 
Hybrid  71.60 30.41 65537 179125 113588 2.71 2 Bott le gourd  
Local variety  54.90 _ 61545 137250 75705 2.22 
Hybrid  88.50 23.43 63987 177000 113013 2.76 3 Sponge gourd   
Local variety  71.70  60638 143400 82762 2.36 
Hybrid  74.50 24.58 62200 141550 79350 2.25  Pumpkin  
Local variety  59.80 _ 58638 113620 54982 1.93 

 Rate `/ q – Okra - ` 3,000, Bottle gourd - ` 2,500, Sponge gourd - ` 2,000 and  Pumpkin - ` 1,900

Table 32 : Economics of  vegetable crops

Table 31 : Economics of  timely and late sown wheat
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Fig. 119: Economics of  vegetable crops under Farmer FIRST Project

Table 33 : Poultry based demonstration for income, employment and nutritional security

Category of  poul try rear farmer Dual  purpose breed Sl.No. Parti cul ar  
15-20 poul try 25-50 poultry 55-110 poultry 

1. Number of farmer s 51 15 5 
2. Egg laying start  After 5th month 5-5.6 month 5-5.6 month 
3. Number of egg / month /  poultry  22 22 22 
4. Rate per egg  10-15 10-15 10-15 
5. Rate of meat (̀ / kg) 500-600 500-600 500-600 
6. Work done in poultry farm per day   1-2 hr 2-3 hr 3-4 hr 
7. Feeding calculat ion after grazing 1350 

(90 kg * ` 15) 
2700 

(180 kg*15) 
6075 

(405*15) 
8. Health  100 500 2000 
9. Labour charge per month 1500 2250 3000 
10. Total expenditure  2950 5450 11075 
11. Gross income  3960 10560 23760 
12. Net income  1010 5110 12680 

 

employment and nutrition. Farmers rearing 15-20 birds
were getting net income ̀  1,010.00 per month and 60
hours empl oyment per  mon th . Si mi larl y farmers
rearing 25-50 birds were getting ̀  5,110.00 and 90 hours

employment per month and farmers rearing at large
scale between 55-110 pou l tr y bi rds w ere gett ing
` 12,680.00 and 120 hours empl oyment per month
(Table 33).
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Table 34 : Integrated farming system module Total number of  farmer covered - 1898

Total 9 combi nat i on  of  crop and  vegetable wee
impl emented  in project area and  it was found that
Cereal +  pulse +vegetable + poultry farming system
has given maximum income ̀  3,45,789.00 fol lowed by
Cereal + vegetabl e + pou l tr y  farming system `
2,94,580.00 and  Rice + okra farmi ng system `
2,52,972.00 (Table 34).

Sl . No. IFS modul e  Number of 
farmers 

Per cent of  
f armer 

Cropping 
i ntensity 

Cost of  
cult ivati on (̀ ) 

Income 
(̀ ) 

Rank  

1 Rice  + chickpea 879 46.31 200 39160.00 144723.00  
2 Rice + wheat + mungbean 648 34.14 300 55520.00 136680.00  
2 Rice + okra  215 11.32 200 53025.00 252972.00 I I I  
4 Chickpea + pumpkin 351 18.49 200 57215.00 202255.00  
5 Cereal + pulse + poultry  50 2.63 200 85890.00 250147.00  
6 Cereal + vegetable + poultry  41 2.16 200 114786.00 294580.00 I I  
7 Live stock + poultr y  34 1.79 - 74580.00 84850.00  
8 Cereal +  pulse + vegetable + poultry 21 1.10 300 127458.00 345789.00 I  
9 Poultr y + vegetable  10 0.52 100 54178.00 88147.00  

 
Soci o-Economi c and  technol ogi cal
empowerment of  pulses growers of Jalaun
and Kanpur dehat district of  Uttar Pradesh

Four project vi l lages ie., Salempur and Silhara of
Kanpu r Dehat and Barai and Sohrapu r of Jalaun
district, were  developed as model Pulse vi l lages in
pulse grow ing regions of Jalaun and Kanpur Dehat
district. These model pulse vi l lages were envisaged to
serve as knowl edge di f fusion  cen tres for pu lse
cultivation technologies in the area. The project uti lized
a th ree p ronged st rategy for  technol ogical
empowermen t w i th  regard  to pu l se product ion
technologies by involving farmers, farm women and
vil lage youth as partners in the project during 2015 to
2018. The three targeted  groups w ere involved in
project activi ties as per their  participation in pulse
production activities.

Entrep reneursh ip  devel opment i n seed
production

For  purpose of  encouragi ng en trepreneurship
among partner farmers and farm youth as well as for
enhancing the availabil i ty of quality seed of improved
pulse varieties, pulse grow ing farmers and farm youth
were mobil ized for seed product ion technologies of
pul se crops. During 2016-17, 27 farmers produced
about 17063 kg seed of high yielding, disease resistant
improved varieties of pigeonpea (IPA 203) and fieldpea
(Var. Aman, IPFD 10-12, Prakash and IPF 4-9) crops
and collectively earned a gross income of ̀  6,76,396/ -.
During the year 2017-18, the two registered groups of
partner farmers in Silhara and Salempur vi l lages of

Agency and ICAR-IIPR, Kanpur for seed production
and  market i ng, respecti vel y. The seed  societ ies
contributed towards improving vi l lage level farmers’
access to quality seed as well as towards strengthening
the formal seed system of pulse crops at the regional
level.

Capacity enhancement programmes

In addition, need based crop specific two on farm
capaci ty enhancement programmes for 82 partner
farmers and farm women from targeted project vi l lages
w ere organi zed  w h ich  i ncl uded on  stati on  and
trainings. These programmes covered aspects l ike seed
production technology, pulse production technology,
seed  t reatmen t, post-harvest handl ing and  val ue
addition of pulses. A total of 70 women farmers were
capacitated for improved pulse storage technologies
for safe storage of pulses in  a speci al l y designed
trai ning p rogramme, wherein they were also made
aware about the importance of pulses in the nutritional
security of farm famil ies.

Farmer to farmer exchange of seed

For  achieving a greater d iffusi on of  improved
varieties of pulse crops as well as other production
technologies among farmers through social networks,
farmer to farmer extension was encouraged among the
farmers in  the region. The documen tati on  of the
horizontal spread of fieldpea seed (var. Prakash) was
studied and it was recorded that the partner farmers
strengthened the informal seed system by diffusion of
23.14q of seed that was sufficient for sow ing in 23.14

Kanpur Dehat district were technological empowered
to initiate seed production of in about 15 ha of area of
fi eld  pea (var. Aman, IPFD 10-12, Prakash ) by 15
partner farmers in project vi l lages. The societies have
produced about 160 q of seed and are currently l inked
to The farmers’ societies were supported for building
up l inkages w ith Ut tar Pradesh Seed  Cer tifi cati on
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ha of area in 17 vi l lages spread w ithin a radius of 35
kilometres. Participating farmers earned incremental
returns of about ̀  27,000/ - collectively.

The project vi l lages are being recognized as local
hubs of improved seed of pulse crops in the region. In
additi on, par tner farmers are bei ng recogni zed as
i mportance sou rce of  in formati on on i mproved
technologies for pulse production in the model vil lages
developed under the project.

H arnessi ng modern  commun i cat i on
technol ogi es f or  shar i ng of  avai l ab l e
knowledge resources with pulse growing
farmers of Uttar Pradesh

Voice SMS based  adv isories servi ce “Dalhan
Sandesh” of ICAR-IIPR, Kanpur has been extended
under the project to  2839 farmers from Jalaun, Fatehpur,
Chitrakoot, Hamirpur, Kanpur Dehat, Balia, Kanpur
Nagar districts of Uttar Pradesh state thereby l inking
experts to farmers directly. A total of 82,886 customized
adv isor ies were sent  t i l l  date on  pul se crops on
chickpea, pigeonpea, mungbean, urdbean and lenti l
production technologies. The economics of voice based
advisories was worked out  to be ` 1.8 per crop  per
farmer.

Farmers perceived Dalhan Sandesh Service was
studied and it was recorded that with regard to aspects
l ike credibi l i ty of message and ease in comprehension,
it was found most appropriate (Table 35).

Farmers members of  “ Barapu r Beej Vikas
Sansthan” in Kanpur Dehat district, were capacitated
to take up seed production of pigeon pea (var. IPA 203)
and  chi ckpea (var. Ujjaw al ) in  5 ha and  2.5 ha,
respectively du ring 2016-17. The farmers produced
about 7,482 kg of seed and earned collect ive gross
economic advantage of ` 613450/ -. During 2017-18,
the farmers’ society has been facil i tated for chickpea
seed producti on (var. Ujjawal) in 3 ha area and are

expected to contribute about 8,000 kg of seed to formal
seed system.

Trop i cal  Legumes I I I  “ I mprov i ng
L i vel i hoods f or  Smal l hol der Farmers:
Enhanced Grain Legume Productivi ty and
Producti on  in  Sub-Saharan  Af ri ca and
South Asia”

To strengthen existing seed delivery system for
ensuring the availabil i ty of quality chickpea seed to
farmers of Hamirpur, Chitrakoot and Banda districts
of  Bundelkhand  region of  Ut tar  Pradesh, on -farm
interventions w ere carr ied out in 8 vi l lages under
Tropical legumes-III project during 2017-18. These
i ntervent ions i ncluded 70 part icipatory on  farm
demonstrations of 0.4 ha each on recommended high
yielding and diseases resistant chickpea varieties (Desi :
RVG 203, Kabuli : Shubhra, Ujjawal). Partner farmers
registered a y ield  advan tage of  4 q/ ha f rom the
demonstration plots as compared to the control plots.
Partner farmers were mobil ized to Four Seed Growers’
Groups in project v i l lages. Duri ng 2016-17, partner
farmers in the groups produced  5602 kg seed and
during 2017-18, 26 ha of area in the project district is
registered for foundation seed production for chickpea
and partner farmers are expected to produce about
33,100 kg of chickpea seed.

For identification of farmer-preferred varieties of
ch ickpea crop  and  trai ts, a total  of  30 Farmer
Participatory Varietal  Sel ect ion  (FPVS) tr ials were
conducted  w i th i ncl usi on  of  ch i ckpea var iet ies
Shubhra, Ujjawal, RVG 202 along w ith four state level
released varieties viz., IPC 2006-77, IPC 2005-62, IPC
2004-98 and  IPC 2004-1 i n the i dent if ied project
vi l lages. For ensuring rapid diffusion of quality seed
of chickpea varieties among the farming community,
263 farmers of the project vi l lages were provided 6 to 8
kg seed of recommended chickpea varieties (Shubhra,
Ujjawal, RVG 202, JG 16) for covering 0.25 acre each.
Farmer participatory seed production through four
farmers registered societies formed under the project
was taken up in 26 ha of area in the project vi l lages. A
total  of 69.2 q quali ty  seed of  improved chickpea
varieties was infused into the seed system of targeted
districts covering an area of  77.5 hectares. Partner
farmers were assisted in developing l inkages with Uttar
Pradesh Seed Certification Agency and ICAR-IIPR seed
hubs. For enhancing the capacities of partner farmers,
three on-farm training programmes were conducted in
the project vi l lages during February 2018 involving
117 farmers. In addit ion, women specifi c capaci ty

Table 35 : Percep tions of  par tner farm ers about
Dalhan Sandesh Service (N  = 300)

I tem  Score Wei ghted score 
Ti meliness of message  225 10.63 
Compatibility to local conditi ons 230 10.86 
Frequency of message  208 9.83 
Comprehensive Content  197 9.31 
Easy to comprehend   255 12.05 
Deliv ered systematically 238 11.24 
Credi bi lity of message 271 12.80 
Language simple and convincing  243 11.48 
Usability of the message  250 11.81 
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enhancement programme was conducted involving 50
farm women from project vi l lages of Hamirpur district
on 13th  February 2018. For purpose of sharing of
experiences of on-farm interventions, a Farmer-Scientist
Interaction meet was organized on 25th February 2018
i nvol vi ng 101 farmers. Farmers percei ved  the
introduced varieties to be better in terms of plant vigour,
branching, flowering, podding and they showed keen
interest in expansion of chickpea cultivation.

Developmen t of  pulses based b io-vi l lage
sustainable models through action research
for livel ihood security under dif ferent agro-
ecosystems in Uttar Pradesh

The two vi l lages i .e., Benipur and Kucharam as
selected earl ier were continued except vi l lage Nagla
added in Shahjahanpur.  Two farmers society ‘’Benipur
Swami Vivekananda Seva Samiti” at Shahjahanpur
and “Maa Durga Krishak  Seva Samiti” in Chitrakoot
were formed and registered under Society Registration
Act 21, 1860. The demonstrations cum seed production
on Rabi pulses i.e. Chickpea (var. JG 14, JG 16), Lenti l
(var. IPL 316) were organized w ith 55 farmers in 15.0
ha w here area w as registered  w i th  State Seed
Certification Agency. The biopesticide as spinosod 45
SC (0.4 ml / l i ter  of water) w as app lied i n chickpea
against Helicoverpa. Farmers appreciated the impact
of  the i nsect ici de over those w ere under p ractice.
Further, the demonstrations on spring/ summer pulses
2018  i .e. Mungbean (var. IPM 02-3), Urdbean (IPU 2-
43) were organized w ith 27 farmers in 8.0 hectare area.
A pu lse crop cafeteri a at  KVK, Sahjahanpur  and
Ch itrakoot was main tai ned  where 26 cult ivars of
ch ickpea, fi el dpea and lent i l  w ere assessed. The
earthworm spp.  Esenia fetida was supplied (58 kg) to
29 farmers for vermi-compost ing. Variuos size and
shapes structures were made as vermicompost units.
The w aste decomposer a (formul at ion of  fungus
prepared from cow dung) developed by National Bio-
fer t i l i zer Devel opmen t Centre (N BDC) was
demonstrated  w i th  40 farmers. ‘’Pusa Compost
Inoculants’ also procu red for demonstrat ions. One
IIPR mini dal mil l  was supplied for processing and
employmen t generati on and  demonstrated among
farmers. Two training program for 70 farmers of two
days each were organized at KVK, Shahjahanpur and
Chitrakoot where 15 resource persons had imparted
knowledge and  ski l l  oriented training. The farmers
were empowered on various project activities through
organizing farmers-scientists’ interaction meetings in
adopted vi l lages. The regular meetings by project staff
were conducted  and  messages commun icated  to

farmers. The local heaps farm yard manure (FYM) as
available in vil lage were enriched it helps the sanitation
of vi l lage too. Farmers were sensitizes and motivated
for pit method of compost making and organic pulse
production.

Development of  pulse based model vi l lage
for sustainable rural l ivel ihood in central
zone of Uttar Pradesh

The p r imary data w ere col l ected  form 55
stakeholders. The area under various crops in Kharif,
Rabi and Zaid season under exiting crops was worked
out and benefit cost ratio (BCR) of crops grown under
each of season was studied . Though the economic
concerns are important behind cultivation of any crop
but  there are several other factors those taken i nto
considerations by the farmers.  Therefore, various other
reasons those favour and non-favour the adoption of
various crops under each season were studied to know
the decision making of farmers for adoption of crops.
The funct ional l inkages and coordination w ith l ine
department was made to promote pulse crops under
various schemes. One Farmers society i.e ‘K.P. Welfare
Society’ No. 1463/ 2017-18 registered under 1860 Act
of Society Registration. Frontl ine demonstration (13)
on chickpea var. JG 16 was organised. The distribution
of area under Kharif  crops (Fig. 120) showed that ash
gourd, maize, chil i , paddy, long duration pigeonpea
sorghum, urdbean,  early pigeonepa, sorghum occupied
42, 18, 12, 10, 7, 4, 2, 2 per cent area in adopted vi l lage.

The distribution of area under Rabi  crops (Fig.
121) showed that wheat occupied 80% area in Rabi
season  fol lowed by chi ckpea (8%), rapeseed  (4%),
potato (3%), vegetables (2%) and mustard (2%).

The distribution of area under zaid  crops (Fig.
122) showed  that  majority (75%) area was fal low
during zaid season (Fig. 122) and mungbean occupied
maxi mum (16%) l and fol lowed  by urdbean  (3%),
sugarcane (2%) and vegetables (2%) etc.

Fig. 120: Distribution of  area under Khari f crops
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 Attended N ati onal  Symposium on Pulses for
N utr i ti onal  Secu r ity  and  Agr i cu l tural
Sustainabil i ty at ICAR-IIPR, Kanpur

I I ) Any other (Please specify)
Prepared mov ie on “one documen tary fi lm (4

minute) on “ Improved planting techniques of kharif
pulse crops” was prepared.

Mera Gaon Mera Gaurav (M y Vil lage M y
Pride)

M era Gaon  M era Gau rav w as has been
implemented i n vi l lages of Fatehpur, Kanpur Dehat
and Kanpur Nagar districts. The demonstrations on
chickpea, fieldpea, pigeonpea, mungbean and urdbean
have been  conducted  for  addi ti onal  i ncome and
employment to the rural  youths and women which
were especial ly paid  attention. Interactive meetings
were organized w ith farmers, commun icated pulse
messages, received  feedback on  var ious aspects,
distributed extension l i terature, observe crops in fields.
Majority of farmers have been registered for ‘Dalhan
Sandesh’ to get time to time latest information about
agriculture and l ivestock. Farmers were providing seed
of vegetabl e and mai ze for additi onal  income and
employment during slack period. Kisan Sewa Samiti
has been formed to facil i tate the marketing and quality
seed availabil i ty in souring vi l lages. The l inkages have
been developed w ith the different government and non-
government agencies to help the farmers.  Farmers were
given training on crop and l ive stock to upgrade their
ski l l  for doubling the income. One ‘Field Day’ was
organized to create the awareness among the farmers
about the pulses. The Farmer-Scientist Interaction was
organized to expose about new technologies of pulses.
Awareness was created among the farmers about of
quality seed and harmful effect of insecticide. Farmers
were also p rovi ded regul ar ly  abou t the l ivestock
management by organizing training-cum-interaction
meeting.

Part i ci pat i on  i n  trai n i ng/meet i ng/
workshop, etc.
 Dr. Rajesh Kumar, Head, Div. of Social Scinces

attended Trai ning w orkshop  “Methodological
framework for implementation of FFP” at CISH,
Lucknow on 4th  October, 2017.

 Attended Traini ng workshop  “Methodol ogical
framework for implementation of FFP” at CISH,
Lucknow on 4th  October, 2017.

 A ttended Nati onal  Con ference on  “ Farmers
Centr i c A gri -i nnovat i on  for  Sustai nabl e
Devel opmen t du ri ng 24-25 M arch  2017 at
CSAUA&T, Kanpur.

 A ttended  I nternat i onal  Con f erence on
“Sustainabi l i t y of Small hol der  Agri cul ture in
Developing Countries under Changi ng Climat ic
Scenario� scheduled to be held during February
14–17, 2018 at CSAUA&T, Kanpur, India-reg.

 Attended Regional (Nor th-III)  Workshop  on
Institutional Digital Repository for NDL Project
held on June 2-3, 2017 at main l ibrary, IIT-BHU,
Varanasi.

 Attended training programme on “Scaling water
p roduct i v ity  and  resou rce conservati on  i n
Upland field crops ensuring More crop per drop”
from 06-26 september 2017 at ICAR-IIPR, Kanpur.

Fig. 121: Distribution of  area under Rabi  crops

Fig. 122: Distribution of  area under Zaid crops
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Regional  Station, Bhopal

Research achievements

1. Grasspea (Lathyrus sat ivus L.)

(A) Plant genetic resources (Rejuvenation
and Characterization)

Total 532 genotypes, f rom Bhopal (380) and
Kanpur (292) centres, were multipl ied and evaluated
for  descriptor based agro-economic trai ts. Besides,
purification of genotypes was carried out by grow ing
single plant progenies under pollen control conditions.

Table 36 : Genetic variation for various quantitative
traits in grasspea

Range S. 
No. 

Character 

M in-max 

Promising genoty pes 

1  Plant height (cm)  36.2-92.8 RLK-1233(92.8 cm) 
2 Days to maturi ty 110-135 IC 296745A and RLK 195 (110) 
3 Primary branches /  plant 2 - 5 VKS1/ 127(5) 
4 Pods per plant 7- 11 EC-329738 (11) 
5 No. of seeds / plant 11- 28 JBT-38/ 48 (28) 
6 Seeds/  pod 1-8 JBT-38/ 48 
7 Biological yield (g) 7.8- 115.2 VKS/ SSC/ 4/ 14 (115.2 g) 
8 Grain y ield /  plant (g) 0.36-20.04 JBT-38/ 48 (20.04 g) 
9 100 seed weight  (g) 0.8- 15.1 Sel  471 (15.1g) 
10 Plot y ield (g) 2.4- 716.2 DC-241 (716.2 g) 

 

Grasspea puri f ication, mul tipl ication and evaluation under pol len control  condi tions under nylon net house

S.No. Traits Genotypes 
1. Large si ze and white  

colour seeds  
Sel 471, Bio R 239,  Bio R 219 

2. Green mosaic seed  RLK 195 
3. Low ODAP (0.01-0.04) Sel 471, Bio R 239,  Bio R 219 

 

Table 37 : Unique genotypes identif ied in grasspea

                  (a)                                        (b)                                                              (c)
Broader leaves, green seeds (b) and large seeded (c) Grasspea  genotypes

Wide magnitude of variabil i ty was observed for major
qualitati ve (flower colour, leaf shape and size, seed
colou r, seed  shape) and quan t i tat i ve (matu ri ty
du rati on, seed size, no. of  pods per pl an t, no. of
branches per plant, no. of seeds per pod and plant
hei gh t).ODA P anal ysi s for  these genotypes i s
underway (Table 36 and 37).

(B) M utation breeding

 A w ide magnitude of variation was observed in
M2 generat i on  of  gamma i r rad i ated  Grasspea.
Foll ow ing mu tagen i c t reatments, ch l orophy l l
mutations (albino, xantha, chlorina and ch lorinate)
were observed in al l  the three treatments and varieties
(Fig. 123). Chimeras, Leaf curl ing and tw isting were
also noticed in few plants. Seeds were collected from
matant l ines to advance M3 generation. In general, i t
was observed that Mahatewda (0.4 Kgy) show ed
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maximum variation/ sensitivity as highest chlorophyll
mutations (albino, xantho, chlor ine and chlorinate)
were observed w ith this genotype fol lowed by Ratan
at highest doses (0.4 Kgy). of gamma rays .

(C) Crossing programme

F1’s from crosses attempted during previous year
were grown and found intermedi ate between two
parents. Seeds were collected to grow F2 generation.

New crosses were also attempted between Ratan and
Mahateora in both the directions using male as well as
female parents (Table 38 and 39).

2. Chickpea (Cicer ariet inum L.)

(A) Plant genetic resources (Rejuvenation
and Characterization)

Total 2262 germplasm lines including 1015 new
set of genotypes collected from NBPGR,  and already
existing 1247 genotypes including 64 breeding l ines
from ICRISAT were further  multipl ied and evaluated
for descriptor based agro-economic traits during rabi
2017-18. H igh magnitude of variabil i ty was observed
among the genotypes. Promi sing genotypes were
identi fied  for  fu rther validation. Few t rai t specif ic
genotypes were iden tified  as unique genotypes for
further uti lization in various breeding programmes (Fig.
124).

(1) Chickpea core germplasm (NBPGR)

Chickpea core collections were characterized and
promising genotypes were identified (Table 40, 41 &
42; Fig. 125 & 126).

Table 38 : Select ion of  m utan ts under  d if ferent
treatments

No. Vari ety Doses (k gy) M utants (no) 
0.3 8 1. Ratan 
0.4 39 
0.3 07 2. Mahatewda 
0.4 47 
0.3 2 3. Prateek 
0.4 17 

 

Albino                         Albino                           Xantha                                Chlorina                                     Chlorinata

Fig. 123 : M 2 plants showing  variabi l i ty f or chlorophyl l  pigmentation (spectrum)

Table 39 : Inter-varietal crosses in grasspea
S.No. Crosses No. Pol l inati ons 

made 
No. of Seed 

set 
1. Ratan x Mahateora 87 14 
2. Mahateora x Ratan 52 21 

 
Table 40 : Variabil i ty among the germplasm lines of  NBPGR Core set

Range S.N. Character 
M in-M ax 

Promisi ng  genotypes 

1 Days to 50% f lowering 40-94 IC 305602 (40 d), IC 52174 (43d) 
2 Days to maturity 100-142 EC 267504 (100 d), EC 407911 (100 d),  

IC 554984 (101d), IC 468644 (101d),  
IC 272224 (102 d), IC 244372, IC 269583 (102d) 

3 Branches/ plant 2 -6 IC 350844 (6), IC 118913 (5), IC 209552 (5), IC 270867 (5), IC 272252 (5) 
4 Plant height (cm) 28-100 IC-408212 (100cm) 
5 100 seed weight (g) 6 - 45 IC 299218 (44.80) 
6 Pods per plant 24-75 EC 555720 (75) 
7 No. of seeds/ plant 25 -122 EC 555720 (122) 
8 No. of seeds/ pod 1-3 EC 555720 
9 Biological yield(g) 14.86 -287.08 ICC 2367 (287.08 g) 
10 Seed yield(g)/  plant 6.46 – 179.74 EC 555720 
11 Harv est index (%) 14.36 –  99.90 IC 512070 
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(a) Angular double podding             (b) Normal  podding                        (c) Compact podding         (d)   distant podding

Fig. 124 (a-d) : Variabi l i ty f or podding behaviour in chickpea

(a) Leaf  variant of  PAO 8016R                            (b) High no. of  primary branching (PAO3216R)

Fig. 125 : Variants identi f ied in ICRISAT breeding l ines

Table 41 : Variabil i ty among the ICRISAT breeding l ines (64)

Range S.N. Character 

M in-max 

Promising genotypes 

1 Days to 50% flowering 34-44 PAO8016R (34 d), PA O8116R (34 d),  
PAO3716R (34 d) 

2 Days to maturity (d) 95-112 POA 8016R(95 d), PA O3216R(95 d),  
PAO3416R(95 d), PA O3616R(95 d) 

3 Primary branches /  plant 1-7 PAO3216R (7), PAO3416R (6) 

4 Plant height (cm) 32.5-75 PAO8016R (75) 

5 100 seed weight (g) 12-44 PAO8016R (44g) 

6 Pods per plant 47-96 PAO3716R (96) 

7 No. of seeds / plant 42-162 PAO3716R (162) 

8 No. of seeds / pod 1-3 PAO3716R 

9 Biological yield (g) 16.9-253.25 PAO8016R (253.25g), 
PAO3716R (133.5g) 

10 Seed yield  /  plant (g) 13.26 - 80.02 PAO3716R (80.02 g), PAO3716R (70.76 g) 

11 Harvest index (%) 11.65-156.74 PAO8016R (156.74%) 
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Pre breeding and wild genera / species

Vigna: 18 w ild accessions of 09 w ild species are being
maintained in w ild pulse garden (Fig. 127).

Pigeonpea: Total 29 breeding l ines generated f rom
twenty parental genotypes including F1, F2, F3, F4 and
F5 generations were grown  during Kharif  2017. All
the l ines showed variabil i ty for various agro-economic

(a) High anthocyanine content                   (b) 3-5 f lowers/peduncle               (c) 3 f lowers/peduncle

(d) Flattened stem   (e) Simple leaf     (f ) M mul tipinnate leaf                                                         (g) Compact leaf

Fig. 126 : Variation in core and col lections f rom NBPGR, New Delhi

Table  42 : Trait specif ic chickpea genotypes identif ied for uti l ization in breeding programme
S.N. Traits Genotypes 
1. Early maturity (d) EC-267504 (100 d), EC-407911 (100 d), IC-554984 (101d), IC 468644 (101d), IC-272224 (102 d), 

IC-244372, IC 269583 (102d) 
2. Mechanical harvesti ng  IC-408212 (100cm), IC-267159, IC-118913, IC-244174, IC-382406, IC-348481, IC-83999, 

IC 244325, IC 83992, IC 84028, IC 84005, IC 84030, IC 83011, IC 294173, IC 84003, IC 244340, 
IC 118913, IC 244174 

3. Mult iple f lowers /  pods with high  
anthocyanine content  

IC 395468  

4. H igh  anthocyanine content IC 244384, IC 393468,  IC-270969 
5. Flattened stem IC 424391, IC 83743, IC 244613 and IC 83745 
6. Gigas l eaf /  pod vari ant EC 267494 
7. Mult i-pinnate types IC 270944, IC-328146,  IC 328746, IC 270344 
8. Compact leaf types IC 248076, 116483, IC 428043, IC 365603, IC 3056033, IC 116343 
9. Simple leaf types IC 551991, IC 244181, IC 275224, IC 328034, IC 486882, IC 487344, IC 84021, EC 547382, 

IC 481344, IC 82021, IC 834021, IC 486882, IC 551991, IC 328034, IC 468764, IC 275224 

 

Fig. 127 : Wild sp. of  pulses grown in pre-breeding garden
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traits. These were harvested separately to advance
further.

NICRA: Experiments on chickpea and lenti l for drought
and heat tolerance were conducted and data supplied
to concerned scientists at IIPR, Kanpur headquarters
(Fig. 128).

Resul ts revealed that  application of 5 t/ ha FYM to
soybean  recorded  si gn if i can t l y h i gher  growth
parameter, yiel d at tributing character and y ield  of
soybean  and  its residual effect also signifi cant  on
succeeding chickpea crop over no FYM. Further higher
seed yield of soybean was recorded when soybean was

(a) Lenti l  mapping populations               (b) Chickpea early sowing                 (c) Chickpea late sowing

Fig. 128 (a-c) : NICRA experiments conducted at I IPR, RS, Bhopal

Fig.129: System productivi ty (SEY) under varying levels
of  FYM  and micronutrient management

Station trials: Three station trials were conducted

1. Lenti l : 45 l i nes were grown and  evaluated for
grain yield in three replications for Central region.
IPL-161435 gave highest yield (1.300 Kg / 8.4 m2)
fol lowed by IPL-161441 (1.140 Kg /  8.4 m2), IPL-
11718 (1.102 Kg/  8.4 m2) and performed better
than check IPL 316.

2. Chi ckpea: 29 l ines in  three replications w ere
grown and evaluated for grain yield for Central
region. It was found that IPC 16-165 (3.25 Kg /
6m2), IPC 16-200 (3.05 Kg /  6m2), IPC 16-14 (2.65
Kg /  6m2) performed better than checks i,e, JG 16
and JG 14.

3. Urdbean : 18 l i nes i n three repl icati ons were
grown and evaluated for grain yield for Central
region. It was reported that IPU 13-7 (250.5g /
m2), IPU 11-6 (266.3 g /  6 m2), IPU 10-33 (181.3 g
/ 6 m2), IPU 12-5 (204.3 g /  6 m2), IPU 12-4 (203.7
g/  6 m2) performed better than checks i,e, Uttara
and IPU 2-43.

Enhancing Productivi ty and Nutrient Use
Ef f i ci ency  th rough  M i cronu tr i en t
M anagemen t i n  Soybean  – Ch i ck pea
System in Central India

An  fi eld  exper iment was car ried out at IIPR,
Regional  stat ion , Phanda, Bhopal to al l ev iate the
micronutrient stress in soybean-chickpea system. The
objective was increase the productivity, nutrient use
efficiency and total farm income through FYM and
micronutrient management in vertisols of Central India.

fert i l ized  w ith ammonium molybdate 1 g/  kg seed
treatment + 0.5 % fol iar spray of ZnSo4  over rest of
treatments except ammonium molybdate 1 g/ kg seed
treatment + 25 kg/ ha ZnSo4 and ammonium molybdate
1 kg/ ha soil application + 25 kg/ ha ZnSo4. However,
residual effect of ammonium molybdate 1 kg/ ha soil
application + 25 kg/ ha ZnSo4 recorded significantly
h i gher  y i eld  att r i bu t i ng character  and  yi el d of
succeeding chickpea crop but remained on par w ith
ammonium molybdate 1 g/ kg seed treatment + 25 kg/
ha ZnSo4 and ammoni um mol ybdate 1 g/ kg seed
treatment + 0.5 %.fol iar spray of ZnSo4.

It is evident from the results that application of 5
t/ ha FYM  recorded  si gn if icant ly  h igher  soybean
equivalent yi eld (3488 kg/ ha) in soybean-chickpea
system over no FYM application (Table 43 & Fig. 129).
Further, application of ammonium molybdate 1 kg/ ha
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Fig.130: Electrophoresis pattern and molecular weight of
expressed protein

Table 43 : Ef fect of  FYM  and micronutrient management on seed, haulm biological yield and harvest index
of  soybean and chickpea

Soybean Chick pea Treatment 
Grai n 
yiel d 

(k g/ha) 

Haulm 
yi el d 

(kg/ha) 

Bi ologi cal  
yi el d  

(k g/ha) 

Harvest 
index 
(%) 

Grai n 
yi el d 

(k g/ha) 

Haul m 
yield 

(kg/ha) 

Bi ologi cal 
yi el d  

(k g/ha) 

Harvest 
i ndex 

(%) 
FYM  
Without FYM 820 1630 2450 34 1675 1666 3341 50 
FYM 5 t/ ha 1096 2085 3181 35 1922 1865 3786 51 
CD (P= 0.05) 237 65 283 NS 202 121 322 NS 
M icronutrient management 
Control 701 1284 1985 35 1454 1464 2918 50 
 ZnSo4 25 kg/ ha 889 1669 2558 35 1641 1663 3304 50 
ZnSo4 12.5 kg/ ha + Zn 
solubilizer 923 1709 2632 35 1721 1722 3444 50 
Ammonium molibdate 1 g/ kg 
seed treatment + ZnSo4 25 
kg/ ha 1045 2107 3152 33 1982 1914 3896 51 
Ammonium molibdate 1 kg soil 
applicat ion + ZnSo4 25 kg/ ha 1085 2159 3244 34 2032 1948 3980 51 
Ammonium molibdate 1 g/ kg 
seed treatment + 0.5 % foliar 
spray of ZnSo4 1104 2218 3322 33 1960 1881 3841 51 
CD (P=0.05) 111 373 369 NS 184 181 265 NS 

 
soil application + 25 kg/ ha ZnSo4 fetched significantly
higher system productivity (3648 kg/ ha) in terms of
soybean  equ i val ent  y iel d  over p receded  levels.
However, i t was remained statistically identical w ith
ammonium molybdate 1 g / kg seed treatment + 25 kg/
ha ZnSo4 and ammoni um mol ybdate 1 g/ kg seed
treatment + 0.5 % fol iar spray of ZnSo4.

Seed production and quali ty enhancement
in pulses

Sub-Proj ect Obj ect ive: To enhance f ield
emergence of extra l arge seeded  kabul i
chickpea

A collaborat ive experi ment  was conducted  at
IIPR, RS, Phanda, Bhopal (field study) & IIPR, Kanpur
(physiological and biochemical analysis) to check the
efficacy of different seed priming agents on improving
field emergence and yield of extra large seeded kabuli
chickpea cv Kripa. Priming in general improved the
field emergence of kabuli  chickpea especi al ly w ith
hydro-priming and osmotic priming w ith poly ethylene
glycol @ -1.0 MPa. Primed seeds have high seed vigour
at field conditions than control. Plot yield is also higher
in primed seeds than control, highest in PEG-1.0Mpa
followed by hyd ropriming. Laboratory germination
percent was improved by all  the priming treatments
but most of al l  by PEG -1.0Mpa and hydro-priming
respect i vel y. SDS PA GE p rof i l i ng ind icated  the

differential expression of proteins w ith seed priming.
Notably, protein of 89 kDa was expressed in al l  the
p ri mi ng t reatmen ts excep t  for  con trol  (Fig. 130).
Similarly, proteins of 20 and 25 kDa were expressed in
seeds primed w ith PEG, mannitol, salicyl ic acid and
hydro-priming, while a 12 kDa protein was induced
only by hydro-priming. In general, the band intensity
as well as the number  of proteins induced by seed
priming increased over control. The sugar content of
the seed  (total, reducing and  non -reducing) w as
sign if i can tl y  af fected  by d if ferent  seed p ri ming
treatments. The highest contents of total (11.16 mg g-1

fresh weight) and reducing sugars (8.22 mg g-1 fresh
weight) were recorded in the seeds primed w ith PEG -
1.5 Mpa for 24 h. The electrical conductivity of seed
leachate was significantl y affected by seed priming
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treatments; con trol recorded the highest value and
lowest  in  salicy l ic aci d. It is evident that p rimi ng
process l eads to repai r mechanism of membrane,
enhancing its stabil i ty as primed seeds recorded low
electrical conductivity of seed leachate than unprimed
control.

Breeder Seed Production at Bhopal

The fol low ing breeder seed production program
w as taken  up  under  A dd it i onal  Breeder  seed
production programme of DAC. The production was
better for each crop and variety as compared to given
target (Table 44 & 45).

Seed Hub

Seed hub program of DAC & FW is operational at
Bhopal station w ith the l icence for seed business and
regi stered at M PSSCA , Bhopal for qual i ty  seed
certification. Quality seeds were produced more than
the given target w ith the farmer’s participatory seed
approach  under  seed hub p roject funded  and
continuously monitored by DAC, Govt. of India (Table
46).

Table 44 : Breeder seed (ABSP) production in Kharif
2017 at I IPR, RS, Bhopal

Crop Target Variety Year  of 
rel ease 

Producti on 
(q) 

Surplus /  
def ici t  

(q) 
Pigeonpea 20.00 TIJ 501 2009 45.00 + 23.00 
Urdbean 15.00 IPU 2-43 2009 22.00 + 22.00 

IPM 2-3 2009 15.00 
Virat 2016 5.00 

Mungbean 20.00 

Sikha 2016 5.00 
Total  25.00 

 
 
 

+ 5.00 

 
Table 45 : Breeder seed (ABSP) production during

Rabi 2017-18 at I IPR, RS, Bhopal
Crop Target 

(q) 
Vari ety Year  of 

release 
Production 

(q) 
Surplus 

or def ici t 
(q) 

JG 14 2009 05.00 
RVG 202 2012 104.00 
RVG 203 2012 39.00 

Chickpea 20.00 

Shubhra 2009 06.00 

 

Total  20.00   154.00 + 134.00 
Lentil 28.00 IPL 316 2016 40.00 + 12.00 

 

Breeder seed moni toring by NSC and M .P. State seed certi f ication of f icers

Licence to carry on seed business and registration wi th
M .P. seed certi f ication agency

Table 46 : Quality Seed Production under seed hub
Seed  H ub ) at  I IPR, Regional Stat ion,
Bhopal

Crop Product ion 
(q) 

Vari et ies taken 

Mungbean 84.72 IPM 2-3, IPM 2-14, Samrat 
Urdbean 52.47 IPU 2-43, Uttara 
Chickpea 460.00 RVG 202, RVG 203, Subhra, JG 14 
Lentil 70.00 IPL 316 
Fieldpea 210.00 Aman, IPFD 10-12, IPF 4-9, Prakash 
Pigeonpea 360.00 IPA 203, TJT 501 
Total 1237.19 On against target of 100 Q. 
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Technology demonstration

Pulse technology demonstration during Kharif,
Rabi  and zaid has been conducted to popularize the
best  avail abl e technology for farmers of Madhya
Pradesh

Frontl ine Demonstration

I . Transfer of  technology: New varieties w ith ful l
package of practices of chickpea, pigeonpea, lenti l ,
mungbean  and u rdbean  has been given  to
farmers. Besides advice and continuous vi sits
have been arranged to nearby vi l lages in Bhopal
and Sehore districts. We have visited  number of
farmers in Phanda vi l lage and they have initiated
growing kharif pulses instead of soybean.

I I . Educat ion and  t rain ing: Mentor ing trai nees
through MANAGE, Hyderabad by conducting
Certified Farm Advisory program Module - III.

M oni toring of  seed prog. (Storage structures) under EBSP &  Seed Hub by DAC / DPD, Bhopal

New ini tiative f or summer mung demonstration at the Research Station

Chick pea veri t y RVG 202 grow n w i th  am la (Emal ia
officinal is) tree as an intercrop

Table 47 : FLD on chickpea and Lenti l  conducted at I IPR, RS, Bhopal
S.N. Vi ll age Name of farmer A rea  

(ha) 
Veri ety Improved var . 

yi el d (q/ha) 
Farmer’s vari ety 

(local ) yi el d (q/ha) 
1 Fanda Kala  Lakhan singh  1 Shubhra 18 .0 q 12.5 
2 Fanda Kala  Kumer Singh 1 RVG-202 21.3 q 11.2 
3 Fanda Kala Uday Singh 1 RVG-203 19.1 q 14.0 
4 Fanda Kala Ram Singh 1 JG-14 20.4 q 11.3 
5 Fanda Kala  Mukesh M ewada 1 RVG 202 21.59 q 11.1 

FLD on lent i l conducted at I IPR, RS, Bhopal 
1   Bhensaya Nagin    Raghuveer Singh 1 IPL-316 15.5 q 12.3 
2   Khamaliya    Bhojraj Singh  1 IPL-316 19.17 q 13.8 
3   Amlaha    Suneel Verma  1 IPL-316 16.45  q 11.7 
4   Jamni    Raml al Nagar  1 IPL-316 15.0 q 11.1 
5   Fanda Kala    M ukesh  1 IPL-316 17.0 q 12.0 
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I I I . Visits of  dignitaries

Off icer’s visi ts
1. Director, IIPR visited  and  mon itored research

activities (Field IRC on 09.02.2018) at station
2.  Dr. N .P.  Singh, Director, N IABSM, Baramati, Pune

visited station on 29.08.2017 and appreciated our
efforts

3. Dr Ashok Kumar, Pri ncipal Sci entist  & Head,
Germplasm Evaluation Division, NBPGR, visited
chickpea field during crop season

4. Former chairman w ith Director, Geologists and
hydrol ogists, CGWB, Bhopal, Govt. of  Ind ia
visited Research Station.

Farmers visi t

Developmental activi ties
1. Culverts  (03)
2. Chain l ink fencing (Total area closed)
3. WBM and CC road
4. One new pond have been developed (80×50 m)
5. One pond deepening was done (80×50 m)
6. Threshing floor (113×93 ft )
7. Storage (2 unit) and processing unit (01)

8. Approach road to  seeds stores constructed
9. Two tractors purchased
10. Movable mini sprinkler kit (04 sets) has been

procured to ensure rabi crops irrigation  at station
11. Boundary wall painted  w ith apple green and

lemon shades of Narolac paints
12. Lease l ine (10 mbps) and internet system w ith

EPABX of BSNL has been setup
13. Irrigation channels are being constructed
14. Fields are being levelled by JCB
15. Plantations have been done
16. Heavy racks for seed storage purpose have been

purchased
17. Purchase and instal lation of  Sprinkler irrigation

system is under process
18. Pu rchase and i nstal lat ion of seed processi ng

machine is under process
19. Online UPS procured to avoid  power interruption

in official works
20.  Constriction of office building, equipment shed

and labour shed is under process.

Table 49 : Students visited under excursion tour
S.No. Place  No. of students Date 
1. S.R.K. Univ. 60 14/ 09/ 18 
2. Manage Students 25 12/ 12/ 17 

 

S.No. Pl ace  No. of farmer’s Date 
1. Shujalpur 12 08/ 06/ 17 
2. Shajapur 09 08/ 06/ 17 
3. Kalapipal  08 03/ 01/ 18 
4. Vidisha  40 04/ 01/ 18 
5. Barwani 45 10/ 02/ 18 
6. Agarmalwa 65 12/ 02/ 18 
7. Agarmalwa 30 17/ 02/ 18 

 

Table 48 : Farmers v isi ted  under M uk hyam antri
khet tirth yojana of  Govt. of  M .P.

M oni toring of  chickpea core set of  germplasm at I IPR, RS, Bhopal Farmers visi t
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I IPR-Regional  Research Centre (RRC) cum Off-Season
Nursery, Dharwad, Karnataka

Crop Improvement

Plant genetic resources management and i ts
uti l ization through pre-breeding

M ungbean and urdbean

 Total 296 accessi ons of mungbean-mi ni-core
collected from world vegetable centre, Hyderabad
were rejuvenated and evaluated for different traits
during kharif, 2017-18, at IIPR-Regional Research
Centre, Dharwad. The entry VI003440 (55 days)
w as the earl i est  to matu re fol low ed by
VI005066AGM (57 days) and VI001728AG (59
days).

 Total 175 accessions of urdbean germplasm were
rejuvenated and evaluated  for various trai ts
during both kharif and rabi 2017-18. The entries
NO-5131 (63 days) and NG-2119 (64 days) were
the earl iest to mature fol lowed by VH-99-149 (67
days).

ear l i ness, large seed  si ze and resistance to
powdery mildew and YMV disease w ith DC-47-
1, Goa cowpea-3, CO-2, DC-15 and CO-7.   Seven
crosses from different generations (F2-F3) w ere
advanced. Individual plant selections were made
based on their superiority for yield and disease
resistance traits.

Horsegram

 Total  120 accessions of horsegram germplasm
were rejuvenated and  evaluated  for d ifferent
morphological traits during rabi 2017-18. Wide
range of variations was observed for  different
morphological traits. The entries such as GPM-5
(80 days), GPM-171 (80 days) and TCR-1700 (81
days) were the earl iest to mature fol lowed by AK-
42 (81 days) and GPM-63 (83 days). While, the
entries such as GPM-33 (98 days), GPM-50 (97
days), GPM-49 (96 days) and TCR-1799 (96 days)
took more number of days to mature.

Evaluation of  cowpea and horsegram germplasm
Evaluation and rejuvenation of  mungbean and urdbean
germplasm

M anagement of  plant genetic resources and
genet ic enhancement for grain yiel d and
resistance to multipl e diseases in cowpea
and horsegram

Cowpea

 Total 110 accessions of cowpea germplasm were
rejuvenated and eval uated  for  d if feren t
morphological traits during kharif/ rabi 2017-18.
Wide range of variations was observed for pod
length, flower color, seed coat color and seed size.
The entries such as PL-4 (76 days), CPP-6 (76
days) and CPP-16 (76 days), were the earl iest to
mature fol lowed by CPP-1 (77 days).

 Generation of  breeding materi als: Five Fresh
crosses were made invol ving donor l ines for

 Generation of  breeding materi als: Five Fresh
crosses were made (CRIDA 18 R X VLG-48, VLG-
15 X VLG-10, CRIDA-18R X VLG-15, CRIDA18R
X VLG-10, VLG-19 X VLG-10) involving donor
l ines w ith earl iness, high biomass and resistance
to powdery mildew disease .  Six crosses from
d i fferent  generati ons (F1-F2 &  F2-F3) w ere
advanced. Individual plant selections were made
based on their superiority for yield and disease
resistance traits.

Genetic enhancement of  pulse crops for
yield, stabi l i ty and quali ty

Station trials of  mungbean and urdbean

Station trial of mungbean comprises 20 entries
were evaluated during kharif season. The entries such
as IPM-312-394-1 (57) and  IPM-312-394-3 (59) were
the earl iest to mature. The genotype, IPM-410-3 (1659
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Kg/ ha) was recorded highest seed yield fol lowed by
IPM-312-394-3 (1592 Kg/ ha).

2014-26 (1095 kg/ ha) produced higher yield compared
to check varieties-IPCK-2002-29 (1040 kg/ ha) and KAK-
2 (920 Kg/ ha). Most of the entries produced lower yield
due to severe incidence of chickpea rust during crop
growth period.

Station trial of urdbean comprises 18 entries were
eval uated  du r i ng khar i f  season -2017-18. The
genotypes, IPU-177 (1329 Kg/ ha) and IPU-13-1 (1205
Kg/ ha) were produced higher yield compared to check
variety-IPU-2-43 (1150 Kg/ ha).

Station trials of  chickpea (desi and Kabuli)

Station trials of chickpea (2 Desi + 1 Kabuli) were
conducted under rain fed conditions during the rabi
season 2017-18.

In ch ickpea (desi ) stati on  tr ial-I  (23 en tr ies
including 3 checks, Tall plant types) the genotype, IPC-
2014-143 (92 days) was the earl iest to mature fol lowed
by IPC-2014-171 (93 days) and JG-11 (94 days). The
genotypes, IPC-2014-171 (1260 kg/ ha), IPC-2015-50
(1207 kg/ ha) and  IPC-2014-167 (1180 Kg/ ha)
produced higher yield over the best check JG-11 (910
kg/ ha).

In  chi ckpea (desi) station tr ial-II  (45 entri es
includi ng 3 checks), the genotype IPC-2016-127 (91
days) and IPC-2016-238 (92 days) were the earl iest to
mature compared  to check, JG-16 (95 days). The
genotypes such as IPC-2016-224 (1070 Kg/ ha) and IPC-
2016-227 (902 Kg/ ha) were produced higher seed yield
over the check JG-16 (850 Kg/ ha).  Most of the entries
reveal ed highly susceptibl e reaction  to rust d isease
under field conditions, however, entries such as IPC-
2016-197, IPC-2016-231, IPC-2016-15 and IPC-2016-
227 w ere found to be moderately  resistant  to rust
disease under field condition.

In Chickpea (kabuli) station trial-II I (33 entries
including 3 checks), the genotype, IPCK-2015-265 (95
days) was the earl iest to mature fol lowed by IPCK-2015-
111 (96 days). IPCK-2014-137 (1168 kg/ ha) and IPCK-

Evaluation of  advance breeding l ines of  mungbean

Generation of breeding materials

M ungbean and urdbean

Fresh crosses were attempted in mungbean (IPM-
2-14 x TCR-188) and urdbean (PGRU-95016 x TCR-
188). 18 F5 and 12 F2 s populations of urdbean have
been sown for generation advancemen t and made
single plant selection during kharif.

Stati on trials of  chi ckpea (Desi  and Kabul i ) advance
breeding l ines

Chickpea rust disease severi ty in station trials (desi  and
kabul i )

Chickpea

Segregating populations of chickpea (F6-7) (JG 11
× ICC 13124, JG 11 × WR 315, BGD 103 × ICC-13124
and BGD 103 × WR-315) and selections from ICRISAT
chickpea breeding materials were sown for generation
advancement and made promising individual plant
selections during rabi,

Entries in State M LT

Two promising entries of mungbean (IPM-14-28
and IPM-406-1) and urdbean (IPU-11-2, IPU-12-30)
were entered in state mult i-location trials and were
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eval uated under di fferen t agro-cl i mati c zones of
Karnataka.

Off -season  generat ion  advancement of
pulses

Chickpea and lenti l

 During the year, 2017-18 segregating materials
for generat ion  advancement were received f rom 8
centers of AICRP on chickpea such as Banswara (28
lines), Sehore (50 l ines), Rahuri (15 l ines), Ludhiana
(568 l ines), Junagarh (14 l ines), Sriganganagar (8 l ines),
Coimbatore (20 l ines) and H isar (10 l ines).  Chickpea
(F2 & Mapping populations) and lenti l  (106 l ines) were
recei ved  f rom IIPR, Kanpu r. The generati on
advancement was performed at the IIPR RRC cum Off-
Season Nursery, Dharwad during the Kharif 2017-18
and  advanced  breeding materials were sen t to the
respective centers. Fresh crosses were also successfully
attempted in chickpea during off-season.

During rabi , breeder seed production of Kabuli
chickpea varieties such as (IPCK 2002-29 and IPCK-
2004-29) were undertaken on more than 3.0 acres and
produced sum total seed yield of about 290 kg. TL seed
producti on of chi ckpea var iety-JG-11 was done on
about 1 acre and produced seed yield was about 200
Kg. In horsegram variety-CRIDA-18 was produced TL
seed of about 200 Kg.

Crop Production

Enhancing productivi ty in diverse pulses
based cropping systems through improved
nutrient management in Peninsular India

A Field experiment was conducted during 2017-
18 at  I IPR Regi onal  research  cen tre, Dharwad
consisting of two cropping systems viz., 1) Maize (NK
4250) –Ch ickpea(JG 11) and 2) Soybean(DSB 21) -
Ch ickpea, tw o conservati on  p ract i ces v i z.; 1)
convent ional system 2) conservati on  system i.e.,
(mu l ch i ng w i th  mai ze st raw ); h  th ree Fer t i l i zer

Breeder / TL seed production

During kharif, breeder seed of mungbean cv. IPM
2-14 (200 kg) and urdbean cv. IPU-2-43 (250 kg) were
produced under rain fed condition on about 3 ha area.

Generation advancement of  chickpea and lenti l  during
of f -season

Deputy Di rector of  Agricul ture, Dharwad moni tored the breeder seed plots of  mungbean and chickpea

Croppi ng system CEY (k g/ha) 
1. M aize –chickpea 14834.5 
2. Soybean- chickpea 8550 
Cd (5%) 790 
Conservati on practi ce  
1. Conservation(M+) 12399 
2. Convent ional (M-) 10586 
Cd (5%) 260 
Fert il izer  appli cat ion  
1. Control 6874 
2. 100-100 8650 
3.  100-50 7460 
Cd (5%) 150 
 

Table 50 : Chickpea equivalent yield
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application practices viz., 1) Control 2) 100% RPP to
Kharif and Rabi crop (100-100) and3) 100% RPP to
kharif and 50% RPP to Rabi crop (100-50) .The results
rel i eved that ch ickpea equ ivalent  y iel d of maize-
chi ckpea was 14834.5 kg/ ha and that of soybean-
chi ckpea system was 8550 kg/ ha. There was 17%
increase in CEY in conservation practice as compared
to conventional system. In ferti l izer treatments, 100-
100 recorded highest CEY (8650 kg/ ha) (Table 50).

to grow th, effective root nodules per plant (35), dry
matter production at harvest (20.1 g/ plant), Number
of pods per plant (30.1), test weight (5.4g), Seed yield
(1020 kg ha1), enzyme activity peak flowering stage
and nutrient uptake.

Crop Protection

Establ ishment of  nursery for screening of
pigeonpea steri l i ty mosaic disease

Pigeonpea steri l i ty mosaic disease (PSMD) caused
by Pigeonpea Steri li ty Mosaic Virus (PPSMV), a species
of the genus Emaravirus is an important constraint for
pigeonpea production in Southern and North Eastern
Plai ns of India. Pigeonpea steri l i ty mosaic disease
nursery  w as establi shed  at ICAR-I IPR, Regional
Research Center, Dharwad, Karnataka to screen and
identify the resistance sources. Initial ly, during Kharif
season 2016 a suscept ible check of pi geonpea (ICP
8863) was planted and ratooned during summer season
2017 to get natural infection of SMD. Later, the infector
rows of ICP 8863 were planted in first fortnight of July,
2017 and leaf stapling technique was adopted to spread
the d isease i n i nfector row s. The average di sease
incidence in the infector rows was 92.59 percent. Thus,
the establ ished  nursery w il l  be of great  value for
searchi ng resistant sou rces in pi geonpea against
steri l i ty mosaic disease.

Pulses based cropping systems

Eff ect of  l i qu id  and  carr ier  based b io-
ferti l izers on urdbean

 An experiment was conducted at IIPR Regional
Centre, Dharwad, to study the performance of carrier
based and l iquid inoculants of bio-ferti l izers along with
different doses of RDF and its effect on soil properties
i n u rdbean . The exper i men t w as a randomi zed
complete block design w ith thirteen treatments and
three replication, The experiment revealed that, T12 (125
%  RDF + Rhizoium + PSB, l iquid based) performed
better when compared to other treatments, w ith respect

Liquid bio-f eri l izer experiment in urdbean

             SM D infected plant                                  I nf ector Row                                                        PSM D Nursery
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Screening of pigeonpea  genotypes against
steri l i ty mosaic disease

During kharif season, 22 pigeonpea w ilt resistant
entr ies were screened w ith  leaf stapling techni que.
Among whi ch five entr ies namely, P479, ICP70-35,
DPPA 85-1, P96169B and  DPPA85-8 w ere found
resistant, Five entries were moderately resistant viz.,
KPL44, IPA8F, Bahar, PH 1063 and ICP2014-4A and
remaining 12 genotypes were found susceptible. The
d isease i ncidence among genotypes w as ranged
betw een  0 to 94.1 percen t . The average d isease
incidence in the infector rows was 92.59 percent.

Screen i ng of  horsegram (M acrot y l oma
uni fl orum) genotypes agai nst pow dery
mildew caused by Erysiphe polygoni

Twenty two entries were screened for powdery
mildew resistance. Percent disease index was ranged
between 4.4 to 100%. Disease development was very
high w ith 100 percent PDI in susceptible check (Crida-
18R). Among which, Two entries were found resistant
namely, TCR1771 and TCR1825. Two entri es w ere
found moderately  resistant  namely, TCR1805 and
TCR1729. Remaining genotypes were reported to be

moderately susceptible to highly susceptible.

Screen ing of cow pea (Vigna unguiculata)
genotypes against powdery mildew caused
by Erysiphe polygoni

Twenty cowpea entries including AICRP were
screened against powdery  mildew. Percent Di sease
index (PDI) among genotypes was ranged between 0-
88.8%. Ou t of 20 genotypes, One entry CPP14 was
found immune. Three entries namely, DC47, Co-4 and
CPP4 were found moderately resistant w ith PDI of 10-
25%. Remaining 17 lines were reported to be moderately
susceptible to highly susceptible

Evaluation of fungicides against chickpea
rust

Efficacy of five fungicides namely, Difenconazole
(0.1%), Propiconazole (0.1%), Corbendazim+Mancozeb
(0.2%), Thiophanate methyl (0.1%) and Tebuconazole
(0.1%) was evaluated against rust disease under field
conditions. The rust disease incidence was 100% and
severity was 98.66 %. Tebuconozole found effective with
29.1 percent  reducti on  over  control  fol low ed  by
Defenconozole (27%).



104

Severe outbreak  of rust Uromyces ciceris
ariet ini  in chickpea

Heavy incidence and severity of chickpea disease
was observed at I IPR-regional research centre and
farmer’s fields. The planting of chickpea was done on
second fortnight of October 2017 and the di sease
appearance was observed  dur ing first fortni ght of
December 2017. Based on visual symptoms the disease
was identified as rust, which is caused by Uromyces
ciceris arietini . The leaves were covered w ith brown
concentric pustules later stages they coalesce to form
bigger pustules. Morphology of the spore was studied
to confirm the disease. Globose to subglobose shaped
w ith  ech i nu l ati ons and ci nnamon  col ou red
uredospores were observed. A total 70 entri es were
observed for rust incidence and severity. The disease
incidence was 100% and severity ranged between 76
to 100%.

Incidence of insect pests in dif ferent pulses
crops and arid legume

Field tr ials were conducted during Kharif and
Rabi season 2017-18 to record the incidence of insect
pests in different pulses crops at RRC, Dharwad. Pod
borer Maruca vitrata was found to be a major borer
pest on pulses. During Kharif, the per cent pod damage
in mung (cv. IPM 2-14) was 24.87 and 41.30 and 42.40
in cowpea varieties DC-15 and DC-47, respectively.
Whereas, during Rabi season the percent pod damage
in cowpea was 24.90 and 27.50 in DC-15 and DC-47,
respectively. The percent borer damage in Rabi season
was somewhat lower as compared to Kharif season.
Black aphid (Aphis car iccivora) was major sucking
pests occurring in large colonies on stem, flowers and
pods of the crop. During Kharif season the scale of
black aphid was 9 in mung and cowpea, whereas in
Rabi season, i t was 5 and 7 scale in DC 15 and DC 47 of
cowpea varieties, respectively. Cowpea thrips, Bhiar
hairy caterpil lar were other minor insect pests observed
in cowpea.

Spi losoma sp.  on cowpeaBlack aphids on mungbean Black aphids on cowpea

Pod damage by M. vi t rat a on
mungbean

M. vi t rat a f eeding  f lower buds
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I nstal led Cemented Rings

Laboratory cum of f ice bui lding works in progress

Visi t of  Dr. N.P. Singh (Di rector, I IPR, Kanpur) and Dr. M asood Al i  (Ex. Di rector, I IPR)

Developmental  activi ties
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Al l  India Coordinated Research Projects

CHICKPEA

Varieties released and noti f ied

M eera (GNG 2171):  The desi type chickpea variety
devel oped f rom the cross GNG 663 X BG 1044 is
suitable for timely sown irrigated conditions of NWPZ.
I t has an  average y ield  of  2014 kg/ ha and  has
significant yield superiority over the check varieties.
GNG 2171 is tolerant to Fusarium wilt disease and
has yellow coloured seed of size 15.9 gm/ 100-seed.
The variety has been released and notified for NWPZ
comprising the states of Punjab, Haryana, Western U.P.,
Jammu &  Kashmir, Del hi , Nor thern  Rajasthan ,
H imachal Pradesh and Uttarakhand.

Gujarat Gram 5 (GJG 0809):  This variety has been
developed from the cross GJG 9707 X IPC 97-7 and
released and notified for NHZ comprising of Jammu &
Kashmir, H imachal Pradesh, Uttarakhand and NEH
region. Its average yield is 15-16 q/ ha. It matures in
157 to 160 days in NHZ. It has attractive brown colour
seed and medium seed size and semi erect growth habit.
It is also moderately resistant to w ilt, stunt & root and
tolerance to Ascochyta bl ight.  The variety has been
identified for release in  NHZ comprising of Jammu

and Kashmir, H imachal Pradesh, Uttarakhand and
North Eastern H il l  Regions.

Promising entries

The fol low ing entries out yielded the best check
variety by more than 5% in different trials:

Pre-breeding

Total  one hund red  and for ty five germplasm
accessions including primitive landraces possessing
specific traits were maintained at IIPR, Kanpur. Forty
six accessions of C. reticulatum; 38 of C. judaicum; 17
of  C. p innati fi dum; 5 of  C. ech inospermum; 3 of
C. cuneatum  and  2 of  C. yamashi tae coul d  be
maintained in w ide hybridization garden. Accessions
ILWC 115 and ILWC 21 con firmed presence of heat
tolerance w ith pod setting at >35°C. Fresh crosses were
developed in kabuli  chickpea uti l izing accessions ICC
14194 and ILC 3279. Trait specific stocks at different
segregating generations derived out of  pre-breeding
programme in  kabul i  w ere du ly  mai ntai ned and
evaluated. Number of segregating populations of kabuli
ch ickpea in  dif ferent  generati ons and  consequent
germp lasm accessions uti l ized (in parentheses) are

Tri al  Zone Promi si ng entries (k g/ha) 
AVT-2 (Desi) NEPZ GNG 2264 (1638), [KWR 108 (1399) (ch)] 

NWPZ H 13-36 (3327), [GNG 1958 (3145) (ch)] 
NEPZ KGD 13-36 (1814), DC 16-2 (1756), BRC 1 (1751), RG 2011-02 (1656), CSJ 907 (1648), H 13-36 (1626), H 12-

63 (1623), GL 13001 (1614), RKG 13-380 (1610). BG 3075 (1596), CSJ 866 (1578), RKG 13-75 (1571), BAUG 
108 (1554), A KG 1303 (1536), Phule G 0819 (1536), IPC 12-108 (1529), CSJ 1416 (1519), NDG 15-6 (1516), 
NBeG 776 (1502), BG 3076 (1494), Phule G 0818 (1470), GNG 2325 (1463), [GCP 105 (1390) (ch)]  

WCZ Phule G 0818 (2706), AKG 1303 (2610), [JG 16 (2466 ) (ch)] 

IVT (Desi)  
 

SZ PBG 503 (1847), NBeG 738 (1825), CSJ 907 (1747), [JG 11 (1650) (ch)] 
AVT -2 
(Late sown) 

NWPZ GNG 2261 (2384), [GNG 2144 (2315) (ch)]  

NWPZ  H 12-55 (2572), GNG 2299 (2519), [Pusa 547 (2327) (ch)] AVT-1 
(Late sown) NEPZ GNG 2299 (1402), [KPG 59 (1304) (ch)] 

NEPZ RKG 13-515-1 (1851), NBeG 806 (1817), H 12-29 (1596), [Pant G 186 (1504) (ch)] IVT 
(Late sown) ECZ RKG 13-515-1 (1683), [JSC 56 (1547) (ch)] 

WCZ CSJ 824 (2236), [Vijay (2080) (ch)]  IVT (Rai nfed) 
SZ NBeG 779 (1778), GAG 1423 (1746), [JAKI 9218 (1649) (ch)] 
NWPZ GNG 2285 (2585), RVSSG 30 (2482), [GNG 1969 (2268) (ch)] AVT-2 (Kabuli) 
WCZ RVSSG 30 (1841), RVSSG 24 (1826), [BGD 128 (1721) (ch)]  

IVT (Kabuli ) SZ NBeG 440 (1780), [PG 95311 (1727) (ch)]  
IVT (ELSK) - GLK 14311 (1860), [PKV 4 (1727) (ch)] 

NWPZ H 13-09 (2767(, [GNG 1581 (2554) (ch)] IVT(Mechanical 
Harvest ing) CZ RVSSG 8102 (2692), JG 2016-24 (2491), [JG 16 (2323) (ch)] 
AVT-1 (DTIL) - MABC-WR-SA 1 (2099), NBeG 506 (2065), [A nnegiri (1928) (ch)] 

 Values in parenthesis are grain yield in kg/ ha
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mentioned hereby: Four F7 populations (ILWC 21, PG
95333, PG 0517); 7 F6 populations (Gokce, GL 88341,
ICC17109, ILWC 21, ILC 3886); 2 F5 populations (ILWC
245); 7 F4 populations (ICC 14778, ILWC148, ILWC 179,
ILWC 21, ICC 188, ILC 351, ICC 14778); 5 F4 populations
(ILC 327, ILWC 21, ILWC 179, ILC 593, ILWC 148); 3 F2

populations (ICC 14778, ILWC115, ILWC 21).

National Crossing Programme

In order to develop a pool of segregating materials,
stat ion  and nat i onal crossing p rogramme w ere
organ ized  at  AICRP-Ch ickpea cen tres. Cen tres
attempted 414 crosses as per need of the region under
national (88 crosses) and station (326 crosses) crossing
p rogramme. Crosses were made under  nat ional
crossing programme at ARS, Sriganganagar (4); PAU,
Ludhiana (4); RARI, Durgapura (20), ARS, Badnapur
(2); PDKV, Akola (2); CCSHAU, H isar (4); MPKV, Rahuri
(7); GBPUA&T, Pantnagar (2); RAK COA, Sehore (4);
JAU, Junagadh (5); ARS, Indore (4); JNKVV, Jabalpur
(6); IGKVV, Raipur (4); NDUA&T, Faizabad (2); RARS,
Nandyal (4); TCA, Dholi (2); UAS, Dharwad (5); ARS,
Banswara (2); ARS, Kota (4) and BAU, Ranchi (1). The
seeds of these crosses wil l  be advanced and segregating
material w i l l  be shared among var ious centres for
further selection.

Off-Season Nursery

Segregating materials of chickpea for generation
advancement during off season were received from 10
di fferent centres of A ICRP vi z. Rahuri , Ludh iana,
Sr iganganagar, Kota, Sehore, Junagadh, Jabal pu r,
Coimbatore, Durgapura and H isar. Breeding materials
of chickpea were duly advanced to next generation at
Dharwad. Eleven new crosses were developed during
the off season and twenty four F2 populati ons were
advanced to next generation. PAU, Ludhiana advanced
568 F3/ F4 l ines from various crosses at IIPR, off-season
Research Stat ion , Dharw ad . A t  PA U off -season
Research Station, Keylong (H .P.), two sets of RILs (one
with 140 l ines and another of 200 l i nes) are being
advanced. In addition, eight backcrosses and 25 eli te
parental  l ines are grow n for attempti ng of f-season
crosses. Chemically (EMS) induced breeding material
in M2 generation is also being advanced at Keylong.

Genetic resource management

Total  17,488 germp lasm accessi ons were
main tained  at  20 centres. These accessi ons were
eval uated  for  morphological trai ts and are bei ng

maintained.

Breeder seed production

Total 11664.89 q of breeder seed of 68 chickpea
var i eti es w as p roduced  against  DA C i nden t  of
10119.41q including the carry over seed of indented
varieties available w ith seed producing centres.

Crop Production

Agronomy

 Experiments revealed the superiority of Broad Bed
Fu rrow  (BBF) w ith  one row  of compat ibl e
in tercrop  p lanted in  fu rrow s. Th is has been
confirmed in terms of chickpea equivalent yield
(CEY) al ong w i th  favourabl e economics at
Dharwad (w ith wheat), Rahuri (w ith mustard)
and Kalaburagi (Gulbarga) (w ith safflower).

 Studies on critical stage specific supplementary
i rr i gat i on i n  ch i ckpea show ed  that si ngl e
supp lementary  i rr igati ons especial l y at  pod
development at Rahuri, two irrigations each at
branchi ng and  pod  devel opmen t at  both
Dharwad and Kalaburagi were found optimum.
However at Kota, sprinkler irrigation schedule at
0.6 IW/ CPE (at par w ith 0.8 IW/ CPE) coinciding
with the above critical stages resulted in higher
grain yield in chickpea.

 Residue retention had resulted in significantly
higher productivity in comparison to control plots
(w ithout  reten ti on ) at  tw o l ocat i ons v iz .,
Shil longani and Kalaburagi, while the effect was
not evident at Nandyal.

 On a strategi c season -l ong weed  con trol
programme i nvolving combination of pre- and
post- emergence broad spectrum herbicides, pre-
emergence application of Pendimethalin 38.7 CS
or 30 EC at 1 kg/ ha PE combined w ith one hoeing
at 30-35 DAS was superior at Ranchi, Banswara,
Raipur and Kalyani (where, the latter treatment
w ith 30 EC was the best). At Dharwad, however,
Oxyflurofen 23.5%  at 0.5 kg/ ha, PE was the best.

 Studi es on  ti l lage pract ices inf luenci ng crop
establishment and productivity of chickpea in rice
fal l ow s reveal ed  that  conven t i onal  t i l lage
followed by l ine sowing of chickpea was efficient
at Ranchi; while relay cropping of chickpea in
r ice yi elded  the hi ghest  at Shi l l ongan i and
Kalyani. At Raipur, zero ti l lage fol lowed by l ine
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sowing of chickpea is advocated.

 Studying suitabil i ty of different rice establishment
practi ces fol l ow ing select ion of  app ropr iate
varieties in both rice and chickpea, i t revealed
that unpuddled or direct seeded rice could not
i nf l uence ch i ckpea y i el d . H ow ever, shor t
duration rice (130 days maturity) and local suited
variety of chickpea (Indira chana 1) were better
adopted at Raipur.

 With an objective of enhancing productivity in
r ice fal l ow s through  ch ickpea based mi xed
cropping system at Imphal (M anipur), i t was
observed that chickpea ‘JG 16’ +  l inseed ‘Meera’
sown at 75:25 proportion was the best compatible
intercropping system at  the location. Chickpea
grain  yi eld  was enhanced sign ifi can tly  w i th
timely planting after harvest of medium duration
rice variety.

 Bioforti fication of Zn and Fe in chickpea through
agronomic intervention could be a possible reality
i n comi ng t i mes. Invari ably, there w as a
significant difference in nutrient (Zn & Fe) content
i n seed among d if feren t  var i et i es grow n  at
different locations of the country.  In most of the
trials, combined application of RDF along w ith
Zn and Fe (0.5% Zn+ 0.1% Fe) as fol iar sprays at
critical stages was effective for bioforti fication at
most of the centres viz ., Ludhiana, Pantnagar,
Samba, Rahuri, Badnapur, Durgapura, Dharwad,
Raipur and Kalaburagi. At Sehore and Junagadh,
application of RDF along w ith ZnSO4 at 25 kg/
ha to soil was beneficial.

Plant Physiology

 Critical daylength for chickpea was worked out
to be 11 hou r  based  on exper i men tal  t ri al
conducted  at  fi ve l ocat i ons e.g. Dharw ad ,
Jabalpur, Kota, Ludhiana and Kalyani. The results
indicated that chickpea shifts to flowering and
reproductive phase when dayl ength  exceeds
above 11h.

 Three contrasting environments were identified
for chickpea. H igh yielding locations (Jabalpur
and Kota are the places having daylength below
11 h during w inter months (Dec-Jan) and this non-
inductive conditions along w ith prevail ing mean
max/ min  temperatu re 30/ 12 C amazi ngl y
favours growth of biomass and producing  high
yield.

 All the ch ickpea high y ielding locations have
essential ly 2 months non-inductive conditions
<11 h daylength  and mi ni mum temperatu re
below 15ºC duri ng early  vegetat ive phase to
accumulate as much as biomass.

 Under rainfed , a number of potential genotypes
have been identified that were characterized by
high photosynthetic rates, chlorophyll and NDVI
(Normalized Difference Vegetation  Index )  which
w as an  i nd i cat ion  of  hi gher  physi ologi cal
ef ficiency under l imi ting moisture condi tion.
These genotypes were Pusa 244,  BGD 75, ICCV
96030, JG 12, RSG 896,SAKI 9516,ICC  4958, GNG
1488, JG 16, BGD 103,PBG 5 and  ICCV 92944.

 Among 30 genotypes tested under l ate sown
conditions, ICCV 92944 showed the highest level
of tolerance w ith heat susceptibi l i ty index (HSI)
of 0.004 and did not show any reduction in the
yield in late sown crop as compared to its normal
sown counterpart . Other heat tolerant genotypes
having low HSI were PDG 4, Dohad yellow, GNG
663, and RSG 896 . These heat tolerant genotypes
repeatedly showing  bet ter performance across
d i verse l ocat i ons when  exposed  to hi gh
temperature.

 Few promising heat tolerant l ines such as Dohad
yellow, ICCV 92944, Vaibhav, PDG 4, GPF 2 and
BGD 72 showed higher flexibi l i ty in increasing
the fol i ar  resistance w hen  exposed  to h igh
temperature. Dohad Yellow ranked top as heat
tolerant genotype having 68% pollen germination
followed by ICCV 92944 w ith 66% and GNG 663
(55%). The same genotypes showed heat tolerance
under both the experimental sites Jabalpur and
Ludhiana.

 The treatment  sali cyl i c acid (SA) along w i th
nutrient (Pulse Magic) increased grain yield and
harvest index. The salicyl ic acid @ 500 nmole was
found very effective for enhancing photosynthesis,
stomatal conductance, chlorophyll and water-use
efficiency in chickpea varieties JG 11 and JG 14.
The fol iar spray of SA and pulse Magic played a
crucial role in mitigating abiotic stresses.

M icrobiology

 Fifteen new isolates of mesorhizobia, nodulating
chi ckpea were isol ated  at Ludhi ana centre.
Mesorhizobial isolates were screened for plant
growth promoting traits and plant infectivity test.
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Of 15 Mesorhizobium isolates, 5 mesorh izobia
LGR-2, LGR-3, LGR-4, LGR- 5 and LGR-12 were
identified as best strains for IAA, siderophore, 1-
Aminocyclopropane carboxylase deaminase and
HCN production, and plant infectivity test.

 Out of 4 new isolates of mesorhizobia tested at
Sehore centre, al l  the new strains were equally
effective for symbiotic traits and yield w ith local
i sol ates RVSRG119 (reference) strai n of
Mesorhizobium.

 Total 277 isolates of endophytic bacteria were
made from chickpea nodules and root samples
collected at Ludh iana, Pan tnagar, Delh i and
Hisar. All the isolates were screened for plant
growth p romoting traits (P-solubil izat ion, IAA
and siderphore production). Seven  endophytic
bacterial isolates [PNE-10(Bacil lus cereus NCBI
Accession No. KR868766) and PNE-12 (Bacil lus
aerophilus NCBI Accession No. KP642129) from
Pan tnagar, HNE-1(Pseudomonas flourescens)
and HNE-2(Bacil l us bromoph ilus) from H isar,
LNE-1 (Pseudomonas aeruoginasa), LRE-1
(Pseudomonas f l ou rescens N CBI A ccession
N o.KR303708 f rom Ludh iana) and DN E-1
(Enterobacter sp.) from Delhi were identified w ith
mu lti functional traits and  al so characterized
molecularly by 16S rRNA technique.

 Multi location testing of six el i te Mesorhizobium
strains at five different centres showed that strain
LGR-14-2 from Ludhi ana  and   CH  1233
(reference, Hisar) outyielded all  other strains w ith
an  i ncrease of  17% foll ow ed  by  GBR 13-21
(Kalaburgi) 16.6% and  LGR 14-1 (Ludh iana)
16.1% over con trol. Reference st rain F-75 from
Delhi increased grain yield by 12% over control.

 Root and nodule endophytic bacteria were used
as i nocu l an ts at 5 l ocati ons as consor t ium
biofert i l i zer al ong w ith M esorhi zobi um  sp .
Nodule endophytic strain PNE 10 (Pantnagar)
al ong w ith  Mesorh izobium (CH 1233), CNE-
1(H i sar) +  Mesorh i zobi um  (CH1233), PNE-
12(Pantnagar) + Mesorhizobium (CH1233) and
LRE-2(Ludhiana) + Mesorhi zobium (CH1233)
enhanced  ch ickpea yi eld  w i th range of 10.8-
11.9% over  the con trol and  seem to be better
inoculants than PGPR. Maximum dehydrogenase
activity of soil  was recorded in dual inoculation
of Mesorhizobium+nodule endophytic bacteria
treatments.

Crop Protection

Plant Pathology

 Wilt: Desi chickpea entries GNG 1320, GNG 2300,
H 12-26, GCP 101, GNG 1581, BG 3076, Phule G
0818, BG 3068, GL 12003, IPC 2010-134, IPC 12-
49,  IPC 2012-98, PG 0104, IPC 2013-33,RVG 203,
GJG 1316, GJG 2346, AKG 1216 and NBeG were
resistant to moderately resistant at > 4 locations
across the zones. In kabuli types HK 1309,  HK
13-114, GLK 28127 and CSJK 126 were resistant
to moderately resistant at > 7 locations across the
zones. In extra large seeded kabuli types (ELSK)
NBeG 458, NBeG 731, RVSSG 37, Phule G 0517
and  H K 14-25 w ere resistant  to moderatel y
resistant at > 4 locations across the zones. In MH
trial Phule G 08108, RCBM, JG 2016-24, BG 3062,
BG 3082, CSJ 1005 were resistant to moderately
resistant at > 7 locations across the zones. In DTIL,
MA BC-WR-SA 2 was resistan t to moderately
resistant at 6 locations across the zones.

 Dry Root Rot (DRR): Entries JG 2016-44, BRC 1,
GNG 2261, BG 7078, CSJ 824, GJG 1421 w ere
found  resistan t to moderately resistant at  2 or
more locations. In MH Phule G 0818 and BG 3062
were resistant to moderately resistant at 2 or more
locations

 In national nurseries genotypes l ike IPC 12-98,
GJG 1320, Phule G 13107, GJG 1316, IPC 17-28,
JG 74315-2, CSJ 96, JG 24, Phule G 0405 and Phule
G 12110 were resistant to moderately resistant at
6 or more than 6 locations. For dry root rot entry
CSJ 592 w as moderatel y  resistant  at al l  the
locations.

 Resistance to was confirmed in genotypes l ike H
10 -01, GNG 2263, Phule G 408, JGG 1209, GJG
1010, GJG 922, SCGPWR 4, SCGPWR 32, IPC
2008-69, GNG 1581, Phule G 12110, IPC 2008-11,
IPCK 06-56, GLK 08-104 and SCGPWR 28 against
w ilt.

 Effect  of cl i mat ic changes on occur rence of
dif ferent d iseases of chickpea was stud ied at
seven locations. H igher w ilt incidence was noted
in mid  to late N ovember sown crop in  NWPZ
and  NEPZ. In CZ , hi gher  w il t in cidence was
observed in October sown crop. Dry root rot and
Collar rot were higher in early sown crop at IIPR
Kanpur, while in SZ, DRR was more in late sown
crop.
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higher grain yield.

 Avoidable yield losses in chickpea against pod
borer, H. armigera were recorded  to be 3.25 to
66.17%  in al l  the zones.

 In  phenology based  appl icat ion of  sel ecti ve
insecticides/ biopesticides combinations against
H. armigera, the first spray of Profenophos 50 EC
@ 650 g.a.i./ ha + Emmamectin benzoate 5 SG
@ 11 g.a.i./ ha+ Sp inosad  @ 73 g a.i ./ ha as
subsequent second and third spray was observed
as the best treatment for the control of pod borer
damage and gave maximum yield in NWPZ and
NEPZ. However, in SZ and CZ sequential spray
of Profenophos 50 EC 650 g a.i./ ha fol lowed by
HaNPV (2 x 109 POBs) @ 250 ml/ ha fol lowed by
Spinosad 45 SC @ 73 g a.i./ ha was observed as
best treatment against pod borer.

Frontl ine Demonstrations

 Three hundred and seventy two demonstrations
w ere conducted  on  package technol ogy. By
applyi ng package technology, 1601 kg/ ha of
y iel d was obtai ned  agai nst  1294 kg/ ha by
farmer’s practice. Increase in grain yield was 23.8
per cent.

 Sixty demonstrations were conducted on package
technology in rice fal low. The overall mean grain
yield of package technology in rice fal lows was
1476 kg/ ha and mean yield of local practice was
1133 kg/ ha. The per cent increase in grain yield
was 30.4%.

 Th ir teen demonstrat ions were conducted on
Insect Pest management technology. The overall
mean grain yield by applying IPM was 2024 kg/
ha and mean yield of local practice was 1722 kg/
ha. The per cent increase in grain yield was 17.5%.
Besides, five demonstrations were conducted on
application of micronutrients l ike molybdenum
and  sulphur. The overall mean grain yield  of
demonstrat ions w ith  app li cat i on  of  mi cro-
nutr ien ts was 1036 kg/ ha and mean  y i el d
w ithout micronutrient application was 860 kg/
ha. The per cent increase in grain yield was 19.3%.

 Four hundred and  one demonstrations were
conducted under Tribal Sub plan in tribal areas
which gave an average yield of 1319 kg/ ha which
was 29.3% higher than yield obtained through
traditional practices and varieties.

Entries w ith stable resistance for more than 2 years
(No. of  years given in parentheses) against m ajor
diseases:

Di sease Entries 
Wilt SCGP-WR 28 (4), BCP 60 (2), GJG 0814 (4), 

IPCK 10-134 (2), IPC 07-28 (2), GJG 0921 
(4), GJG 1010 (2), SCGP-WR 32 (3), GJG 
904 (4), IPC 08-69 (3), CSJ 96 (2) 

DRR JG 24 (3) 
 
 Genotype identified as multiple resistant : Wilt/

DRR-Phule G 0818, GNG 2207.

Entomology

 Seven experiments were taken in entomology and
successfull y implemented . A large number  of
entries were screened in IVT, AVT-1, AVT-2 and
Ent 02 trials and despite considerable variation
across locations in the incidence of pod borer and
the reaction of the genotypes, none of the entries
were observed to be truly resistant to pod borer.

 In NWPZ, the incidence of pod borer ranged from
9.33-64.47% at Ludhiana, 7.82-55.91% at H isar,
0.00-5.49% at  Ganganagar, 16.67-100% at
Pantnagar and 6.35-28.21% at Durgapura.

 In NEPZ, comparatively  low incidence of pod
borer were recorded, which  ranged  from 6.00-
32.80% at Faizabad, 0.57-17.41% at Banda, 2.80-
23.60% at Dholi  and 5.46-27.40% at Shil longani.

 In CZ, the incidence of pod borer damage ranged
from 3.02-14.46% at Badanapur, 5.65-39.84% at
Rahuri, 4.66 -20.20% at Junagadh, 3.00-6.19% at
Sehore and 8.10-29.15% at Jabalpur.

 In SZ, comparatively low incidence of pod borer
were recorded, which ranged from 0.00-18.88%
at Nandyal and 11.00-50.55% at Kalaburgai. The
maximum yield of 1750 kg and 2044.50 kg/ ha,
respecti vel y  w as recorded  at  Nandyal  and
Kalaburagi.

 The incidence of  insect  pests of ch ickpea and
their natural enemies throughout cropping period
was observed in early, timely and late sown crop
conditions. The damage done by pod borer was
the lowest in timely sown crop and it has recorded
comparativel y lower pod damage and  higher
yield than both early and late sown conditions.
However at Badnapu r and Durgapu ra, ear ly
sown crop has recorded less pod  damage and
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PIGEONPEA

Crop Improvement

Promising Entries

In  All Indi a Coord inated  Pigeonpea Vari etal
Evaluation  Programme (2017-18), nine  trials viz., IVT
(Extra early 115-120 days) in NWPZ,NEPZ and NEHZ;
IVT (Early:121-150 days) in NWPZ, NEPZ, SZ, CZ and
NEHZ;   AVT-1 (Early:121-150 days)in NWPZ , IVT
(Mid-early: 151-165 days)   in  CZ and SZ; AVT-1 (Mid
early:151-165 days); IVT  (Medium: 166-185 days) in
CZ and SZ;  AVT-1 (Medium:166-185 days) in CZ and
SZ;  IVT (Late: >200 days) in NEPZ and AVT 1+2 (Late

> 200 days) in NEPZ were executed  at 132 locations of
five zones.. Under these  trials, a total of  87 genotypes
were eval uated   along w i th   sui table checks and
promising genotypes  observed under these trials  are
mentioned in the summary table given here under:

Genetic Resources

Five thousand seven hundred twelve germplasm
accessions including cultivated and w ild species were
maintained at 22 centers. Out of these, 331 are new
collecti ons including cult ivated  and w ild  speci es
through exploration and procurement. Evaluation of
1050 germpl asm lines were carried out at different
cen tres for yi el d  and  y i el d components, di sease

Grai n yield (k g/ha) Tri al  Zone Test Entri es 
Zonal 
mean 

% increase 
over check 

Days to 
50% 

f l oweri ng 

Days to 
maturi ty 

100 seed 
wt.(g) 

PA DT 16 1369 9.17 65 120 6.71 IV T 
(Extra early 115-120 days) 

NWPZ 
AL 1992 1404 11.96 76 126 7.95 
RKPV 413-02 1508 8.64 92 152 8.36 
PA  477 1468 5.76 92 151 7.75 

IV T 
 (Earl y; 121-150 days) 

NWPZ 

Pusa 2017-1 1465 5.54 85 132 7.64 
AVT-1  

(Ear ly:121-150 days) 
NWPZ PA  421 1701 10.67 98 152 7.48 

AKTE 12-04 2063 5.20 114 167 9.34 
WRGE 122 2067 5.40 111 163 10.28 

CZ 

KRG 33 2083 6.22 113 162 10.20 
AKTE 12-04 1873 5.69 115 171 9.70 
WRGE 121 1969 11.11 108 165 10.42 
WRGE 122 1968 11.06 114 164 10.33 

IV T 
(Mi d-early: 151-165 days) 

SZ 

KRG 33 1910 7.78 105 164 11.05 
SZ WRGE 93 1945 9.76 115 173 10.32 AVT-1  

(M i d early:161-165 days) CZ GRG 152 2165 20.14 115 171 10.75 
GJP 1606 2038 9.22 123 177 10.97 CZ 
RPS 2008-5 2056 10.18 117 175 10.20 
PT 0723-1-2-3 1568 6.23 119 176 11.27 
TRG 87 1569 6.30 122 182 11.70 

IV T  
(Medi um: 166-185 days) 

SZ 

RPS 2008-5 1647 11.58 115 168 10.88 
CZ RKPV 527-01 2116 7.30 108 169 9.88 

RVSA  16-1 1628 10.89 120 173 10.98 
TDRG58 1561 6.33 115 169 10.19 
LRG 133-33 1627 10.83 118 173 10.36 

AVT-1 
(M edium:166-185 days) SZ 

MPV 106 1546 5.31 121 174 11.41 
AVT-2 

(Medi um: 166-185 days) 
SZ CRG 2012-25 1636 11.44 122 175 9.66 

KA 16-5 2118 5.26 180 255 11.62 
IPA 15-2 2153 7.00 178 255 9.84 
Pusa 172 2765 37.42 176 253 12.62 
Pusa 171 2198 9.24 177 256 12.10 

IV T 
(Late; >200 days) 

NEPZ 

KA 16-1 2313 14.96 178 255 11.76 
Pusa 163 2382 15.12 182 253 11.13 AVT-1 

(Late; >200 days) 
NEPZ 

Pusa 151 2351 13.62 179 257 11.45 
AVT-2 

(Late; >200 days) 
NEPZ DA  15-1 2277 10.05 182 257 10.32 

 



112

resi stance, d rought  tolerance and morphol ogical
characters. Out of these accessions, 171 l ines were
uti l ized in breeding programme for transferring the
desired traits in the best agronomic bases. Under pre
breedi ng p rogramme, 97 crosses w ere at temp ted
i nvol v ing agronomi c bases, l and races, d if feren t
accessions of  w il d species and A frican materials/
derivatives which were supplied from ICRISAT.

Breeding materials

In order to develop pool of segregating material,
stat i on and nati onal  crossi ng p rogramme w as
organized at AICRP-Pigeonpea centres. Two hundred
eigh ty five crosses were attempted  and seeds w ere
harvested from all these crosses at different centres as
per  need of  the region under national and stati on
crossi ng p rogramme. Under  nat i onal  crossi ng
programme, 88 crosses were developed at various
centres namely Akola (04), Badnapur (04), Bangalore
(04), Coimbatore (09), Dholi (04), Gulbarga (09), H isar
(02), Junagadh (05), Kanpur (02), Kota (02), Lam (02),
Ludhiana (02), Nagaland (04), Pantnagar (02), Rahuri
(04), Raipur (02), Ranchi (04), S K Nagar (0-4), Sehore
(04), Tri pura (03), Vamban  (04), Varanasi (04), and
Warangal  (04) at temp ted crosses under nati onal
crossing programme. The seeds of these crosses w il l  be
advanced  and  segregati ng materi al w i l l  be shared
among various centres for varietal development.

Breeder Seed Production

 For crop season 2017-18, indent of 350.86 q of
pigeonpea breeder seed was received for 56 varieties/
hybrids from DAC. Against this indent, al location was
done for 437.83 q and a total of 735.45 q of breeder seed
was produced at different centres.

Crop Production

Agronomy

Cropping system

 At  Sehore, among different varieties of pigeonpea
tri ed  w i th soybean i n tercropp ing system,
pigeonpea equivalent yield was  not significant
w ith varieties l ike   PAU 881, AL 201, UPAS-120
and CORG-9701 in soybean intercropping system
(1:6) but significantly superior over 2:4 ratio.

 A t Rahu r i , tw o years study  revealed  that
pigeonpea (AL 201) + soybean (2:4) intercropping
based sequential cropping system w ith wheat has
recorded significan tly higher pigeonpea grain

equivalent yield (3958 kg/ ha), gross monetary
returns (`  1,99,861/ ha), net  monetary  retu rns
(` 1,08,850/ ha) and highest B:C ratio (2:2) and
system productivity of 10.84 kg/ ha/ day.

I rrigation management

 Dr ip irri gat ion  at 75% pan evaporat ion level
recorded the highest grain yield of pigeonpea and
it was at par w ith 50% pan evaporation at w ider
spacing of 120 x 30 cm at Badnapur.

 At Rahuri, drip irrigation at  50% pan evaporation
at w i der  spacing of  120 x  60 cm recorded
significantly higher pigeonpea grain yield, gross
monetary returns, higher net monetary returns
and benefit cost ratio.

 At Gulbarga centre, drip irrigation at 100% PE
recorded significan tly higher pigeonpea grain
yield and it was at par w ith 75% PE w ith a w ider
spacing of 120 x 60 cm.

Drought mitigation

 At Bengaluru and Vamban centres, Pusa hydrogel
at 2.5 kg/ ha + Mulching w ith organic residue at
5 tonnes/ ha recorded si gn i f icant l y  h i gher
pi geonpea grain y iel d bu t i t was at  par w i th
Vermicompost at 2.5 tonnes/ ha + Pusa hydrogel
at 2.5 kg/ ha.

 Whereas   at Gulbarga centre, the pigeonpea grain
yield was significantly higher at seed hardening
with CaCl2 + Pusa hydrogel but was on par w ith
vermicompost + Pusa hydrogel and was also on
par w ith Pusa hydrogel + mulching compared to
other treatments.

 A t Badnapur  and Ch i trakoot  centres, Pusa
hydrogel at 2.5 kg/ ha + Mulching w ith organic
residue at 5 tonnes/ ha recorded  sign ifican tly
higher pigeonpea grain yield but i t was at par
w i th vermi compost at 2.5 tonnes/ ha + Pusa
hydrogel at 2.5 kg/ ha.

 A t Rahu r i , p i geonpea grai n y i el d  was
significantly superi or at  seed hardening w ith
CaCl2 at 2% + Pusa hydrogel at 2.5kg/ ha and it
was at par w ith vermicompost at 2.5 t/ ha + Pusa
hydrogel at 2.5 kg/ ha.

Nutrient and pest management

 At Rahuri, RDF + multinutrient spray of 2 ml/
l i ter + Indoxacarb spray at 50% flowering + one
systemic insecticide 15 days after fir st spray
produced significantly higher pigeonpea grain
yi eld (2158.3 kg/ ha), gross monetary returns
(` 92,236/ ha), net monetary returns (` 40,636/
ha) and B:C ratio (1.8) than other treatments.
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 At Junagadh, Chitrakoot and Badnapur centres
significantly higher pigeonpea grain yield was
recorded w ith RDF w ith 1% urea spray + 0.25%
ZnSO4 + 0.25% borax spray at 50% flowering +
Indoxacarb sp ray at 50% f l ower i ng + one
systemic insecticide at 15 days after first spray.

 At Berhampur, application of 0.5% borax at 50%
flowering stage recorded higher grain yield of
pigeonpea (1666.64 kg/ ha), which was closely
fol lowed by pesticide application (1647 kg/ ha)
and multi-micronutrient spray (1580 kg/ ha).

 At Kota centre, application of recommended dose
of  ferti l izer fol low ed by fol i ar spray of mul ti
micronutrient at 50 % flowering  indoxacarb 15.8
EC at  15 days later  recorded max imum and
significantly higher grain yield (1638 kg/ ha), net
returns (` 66,239/ ha) and B: C ratio (2.87).

 At Kanpur centre, significantly higher grain yield
(2820 kg/ ha) was recorded  w i th RDF +
mul ti nu tri en t spay of  2 ml / l i ter of  water +
Indoxacarb at  fl ow er i ng + one systemi c
insecticide 15 days after first spray.

 At Tripura centre, RDF + multinutrient spray @ 2
ml/ l i ter + Indoxacarb spray at 50% flowering +
one systemic insecticide 15 days after first spray
produced significantly higher pigeonpea grain
yi el d (571 kg/ ha), over  other treatmen ts. At
Nagaland centre  RDF+ 0.5% borax spray at 50%
floweri ng recorded sign ificantl y hi gher  grain
yield compared to other treatments.

 A t Dhol i  centre fol i ar  app l icati on of  mu lt i
micronutrient @ 2 ml/ l i ter of water together w ith
RDF and two sprays of insecticides i .e. indoxacarb
at flowering fol lowed by profenofos 15 days after
f ir st  sp ray p roduced max imum grain  yi el d
(2145 kg/ ha).

Compatibi l i ty of  i nsecticides w ith plant
growth regulators

 At  S.K. Nagar,  pooled data of three years (2015 to
2017) revealed that  tank mix  appl icati on of
Indoxacarb 15.8 EC w ith TNAU pulse wonder @
5 kg/ ha at  f l ower i ng stage fol low ed by
application of Ryanaxipyr 18.5 EC after 15 days
has registered signi fican tly higher pi geonpea
grain yield (1697 kg/ ha), net returns (` 88,628)
and B:C ratio (2.43) and remained at par w ith
spraying of [(Rynaxipyr 18.5 EC + pulse wonder)
at flowering and by spray of Indoxacarb 15.8 EC
at 15 days later.

 At Bengaluru, mean data of three years (2015 to
2017) reveal ed  that tank mix  app li cati on  of
Indoxacarb 15.8 EC w ith TNAU pulse wonder @
5 kg/ ha at  f l ower i ng stage fol low ed by

application of Ryanaxipyr 18.5 EC after 15 days
l ater  has registered  si gn if i can t l y h i gher
pigeonpea grain yield, net returns and B: C ratio
and remained at par w ith spraying of [(Rynaxipyr
18.5 EC + pulse wonder) at fl owering and  by
spray of Indoxacarb (15.8 EC) at 15 days later.

 At Kanpur, significantly higher grain yield (2872
kg/ ha) was obtained w ith spraying of tank mix
appli cation of Rynaxi pyr 18.5 EC + NA A at
flowering and spray of Indoxacarb (15.8 EC) at
15 days later).

Effect of  nipping and spacing

 At Bengaluru centre significantly higher grain
yield was obtained w ith the spacing of 90 cm x
30 cm. N i ppi ng p ract i ces d i d not d i ffer
significantly.

 At Lam centre, crop geometry of 180 cm × 30 cm
recorded si gn if ican tl y hi gher  grain  y ield  of
pigeonpea but remained at par w ith 150 cm × 30
cm spacing. Significantly higher grain yield of
pigeonpea was registered w ith nipping at 45 DAS
(1443 kg/ ha).

 At Warangal, the crop geometry of 180 cm × 30
cm recorded higher grain yield of pigeonpea and
remained at par w ith 150 cm × 30 cm spacing.
Significantl y higher grain yield was registered
with nipping at 45 DAS (1443 kg/ ha).

 A t Badnapu r, n ipp ing at  45 DA S recorded
significantly h igher  grain  yiel d (1368 kg/ ha).
Spacing of 90 x 30 cm recorded significantly higher
seed (1542 kg/ ha).

 A t Rahur i  , n i pp i ng at  45 DAS t reatmen t
produced significantly higher pigeonpea grain
y ield  (2268 kg/ ha), gross monetary retu rns
(` 1,24,240/ ha), net monetary returns (` 73,265/
ha) and B:C ratio (2.4) Sowing of pigeonpea at
180 x 30 cm produced significantly the highest
pigeonpea grain yield (2449 kg/ ha).

 At Berhampur (O), 120 x 30 cm was found the
most suitable and recorded the highest yield (1702
kg/ ha). N i ppi ng at  45 DA S increased  no. of
branching, no. of pod per plant and the grain yield
(1502 kg/ ha).

 A t Dhol i , n i ppi ng at  60 DAS recorded
significantly higher grain yield (1717 kg/ ha). The
crop seeded at 90 x 30 cm produced the maximum
grain yield (1772 kg/ ha).

M icrobiology
 To study the temperature tol erance of new ly

isolated Rh izobium strai ns of pi geonpea, an
exper iment was conducted in the six different
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centres vi z., Akol a, Coi mbatore Kalabu ragi ,
Ludhi ana, Vamban and Varanasi. Fif ty three
pigeonpea rhizobial strains were isolated from
all  the centres. A t Coimbatore, ou t of the four
Rh izobium i solates, CoR2 is most  suited  for
growth at higher temperature. At Kalaburagi, 25
new  rhi zobi al  i solates w ere i sol ated  from
pi geonpea nodu les and screen ing process is
under  progress. At  Ludhi ana, 5 p igeonpea
Rhizobium isolates P-6, P-9, P-30, P-31 and P-32
were found to exhibit growth at 35 and 40 µC. At
Vamban, out of five Rhizobium isolates, VPR 3
was observed as thermo tolerant fol lowed by VPR
4. Whereas at Varanasi, out of the 14 isolates only
six were able to grow at higher temperature.

 The experiment was conducted to assess the
performance of pigeonpea rhizobial strains under
different agro-ecological conditions, six efficient
rhizobial strains developed at various locations
viz.; Akola, Kalaburagi and Varanasi were used.
At Akola, among the different Rhizobium strains
GAKPR show ed higher nodulation  and grain
y i el d  fol l ow ed  by GRR 12-21 w hereas at
Coimbatore and Kalaburagi , nodu lation and
grain  y iel d w ere recorded the h ighest  i n the
Rhizobium strains GRR 12-21 and GRR 15-21.
The Rhizobium strain RA 15-18 enhanced the
nodulation fol lowed by GRR 12-21, whereas the
highest grain yield was noticed w ith GRR 12-21
at Varanasi.

 The experi ment  w as carr ied ou t at  d if ferent
locations viz., Coimbatore, Kalaburagi, Ludhiana
and  Varanasi , to eval uate the endophyti c
rh izobacteri a for i mp rov i ng the y i el d of
pi geonpea. A mong the d if ferent  endophyti c
rhizobacteria, PNE-12, PKE-8, PLE-5 and POE-7
along w ith Rhizobium increased the nodulation
and grain y ield of Pigeonpea at locations viz .,
Coimbatore, Kalaburagi, Ludhiana and Varanasi,
respectively.

 To test the ef ficacy of six nutri ent mobi l izi ng
rh izobacteria along w ith local best strains of
Rhi zobi um  for  i mp rov ing the p igeonpea
productivity, the experiment was carried out at
Akola, Coimbatore, Kalaburagi and Vamban. At
Akola and Coimbatore, among different nutrient
mobil iz ing rh izobacteria, GNm-11 and CNm
along w ith Rh izobium performed  better  w i th
respect to nodulation and yield respectively. Both
at Kalaburagi and Vamban, nutrient mobil izing
rhi zobacteria VNm enhanced  nodul ation and
grain yield of pigeonpea.

 To evaluate the p l an t  grow th  p romoti ng
rh izobacteri a for  improvi ng the eff ici ency of

Rh izobium i nocu l an ts, the experi men t was
imp lemented  using si x ef fici ent p lant  growth
promoting rhizobacterial strains obtained from
different centers viz., Coimbatore, Ludhiana and
Kalabu ragi . The PGPR strai n GPGR-25 i n
combination w ith Rhizobium performed better
w ith respect to nodu lation and grain  yield  at
Kalaburagi. At Vamban, the PGPR strain GPGR -
25 enhanced the nodulation, whereas grain yield
was maximum with strain LP-13.

Crop Protection

Plant Pathology

A. Host Plant resistance

A. Wilt: The entries IBTDRG 1, IBTDRG 2, IBTDRG 3,
PT 0723-1-2-3, GRG 152, MAL 45, CORG 93, TDRG 58,
MPV 106, LRG 223, KRG 33, BDN 2014, BDN 2014-1,
TRG 87, GJP 1606,TDRG 59, MAL 13, MAL 49,  DA 15-
1, IPA 2014-4A, BRG 5, BSMR 736, BSMR 853, KPL 44,
IPA 8F, CRG 2015 and BDN 711 were found the most
promising and exhibited R to MR reaction to w ilt in
more than 50%  of locations tested. ICRISAT genotypes
viz.,  ICPWS 1602, ICPWS 1603, ICPWS 1605, ICPWS
1607, ICPWS 1608, ICPWS 16, ICPWS 1613, ICPWS
1615- ICPWS 1618, ICPWS 1622- ICPWS 1627- showed
resistant react ion to w ilt in 5-9 l ocat ions, ou t of  9
locations tested.

B. Steri l i ty mosaic: The entries MA L 45, PUSA 151,
BDN 711, MAL 13, DA 15-1, IPA 2014-4A, IPA 20-14-2,
IPA 15-19, KPL 43, ICPWS 1604, ICPWS 1608, ICPWS
1611, ICPWS 1615, ICPWS 1617, ICPWS 1618, ICPWS
1619, ICPWS 1622, ICPWS 1624 and ICPWS 1628 were
showed resistant reaction in 50 per cent of the locations
tested.

C. Phytophthora stem blight: Five  entries viz., PA 421,
CRG 2012-25, IBTDRG 2, PT 0704-1-2 and BDN 2014-
1  were recorded resistant reaction at two centres out of
4 centres tested.

D. M acrophomina stem Blight: Three entries viz., BDN
2, RVSA 16-1, GJP 1606, WRG 122, BAUPP 15-21, PT
0704-1-2 and IPA 20-14-2 recorded resistant reaction
in one location out of 2 locations tested. Whereas MAL
48 and KRG 33 showed moderately resistant reaction
at both Coimbatore and Varanasi.

E. Leaf  spot: Seven entries namely, KPL 44, IPA 20-14-
2, KA 16-5, IBTDRG 1, IPA 17B-10, BDN 711, KRG 33,
TDRG 58, Pusa 153, BDN 2 and one hybrid ICPH 2700
showed resistant reaction at Coimbatore.
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Epidemiology
A. Epidemiology of  steri l i ty mosaic disease: Effect of
dates of sow ing on the incidence of pigeonpea steri l i ty
mosaic disease and its vector A.Cajani  was conducted
at Badnapur, Bengaluru, Coimbatore, Dholi, Rahuri
and Junagadh. Last week of November to first week of
December is favorable period for the incidence of SMD
under  Coi mbatore cond i t ion . Ear ly  sow n  crop
registered faster development of the disease compared
with the late sown crop at Bengaluru, Rahuri.  At Dholi,
Coimbatore and Junagadh, late sown crop registered
faster development of the disease as compared to early
sown crop.

B. Epidemiology of  M acrophomina stem canker: In
summer season, the disease incidence reached up to
30 per cent and only 12 per cent incidence was observed
dur i ng Khar i f  season. Dur i ng summer, the
atmospheric temperature and soil temperature was
posi t i ve cor related w i th  M acrophomi na bl igh t
incidence w ith the correlation coefficient of 0.967 and
0.997 respectively. Relatively humidity was negatively
correl ated  w i th the d i sease i nci dence w i th  the
correlation coefficient of - 0.223.

C. Ep idem i ol ogy of  Powdery  M il dew: Powdery
mildew of pigeonpea   incited by Leveil lula    taurica is
one of the severe fol iar d iseases i n pi geonpea. For
studying epi demiology of powdery mi ldew, sowing
was taken on 07.8.2017 w ith the variety Co 5. The crop
w as mai ntai ned  w ith the   standard  package of
practices. The incidence of pow dery mil dew  w as
recorded at 15 days interval starting from the disease
appearance. Pow dery  mil dew i nci dence was
negat ivel y cor related w i th temperatu re w ith the
cor rel ati on  coef f ici en t  of  - 0.375 and  posi ti vel y
correlated w ith the RH w ith the correlation coefficient
of 0.258. The rate of spread of the disease was more
(0.997) at 75 DAS.

I I I . M onitoring of  race of  Fusarium udum:  The reaction
on pigeonpea host differentials in w ilt sick plot at 5
locations across the zones indicated the existence of
vari abi l i ty in  Fusari um udum popul at ion across
centres tested.

IV. Variabi l i ty study in p igeonpea steri l i ty mosaic
virus: The study indicated the existence of variabil i ty
in  the pi geonpea steri l i ty mosai c v irus p resent in
Badnapur, Bangalore, Coimbatore, ICRISAT, Rahuri
and Varanasi  on the basis of p i geonpea host
differential reaction to virus at these centres.

V. M anagement of  Pigeonpea steri l i ty mosaic virus
disease: Two sprays of Fenpyroximate @ 1 ml/ l  first
spray at 25 DA S and second spray at 45 DA S was

found effective in reducing the incidence of SMD and
i ncreasi ng the grain  y i el d  at  Bengalu ru  and
Coimbatore. Whereas two sprays of Fenazoquin @ 1
ml/ l first spray at 25 DAS and second spray at 45 DAS
were found effective in reducing the incidence of SMD
and increasing the grain yield was recorded at Bharuch
and vamban.

VI. Survey and surveil lance stud ies: Wilt, steri l i ty
mosaic Phytophthora stem blight and dry root rot were
major diseases of pigeonpea across the locations during
the year 2017-18. The status of w ilt ranged from 0-90
per  cent  in SZ, 0-53 i n CZ, 5-10 per cent  in N EPZ
whereas 10 to 15% in NWPZ and 0-16 per cent in H il l
zone. The status of steri l i ty mosaic disease ranged from
3-5 per cent in NEPZ, 9-1- per cent in NWPZ, 0-51 per
cen t in CZ and up  to 50 per  cent  inci dence in SZ.
Phytophthora stem blight incidence of 11-16% per cent
recorded in NWPZ, 0 to 20 per cent in CZ and 10 to 45
per cent incidence of Phytophthora stem blight in SZ
and 10-31 % PSB was recorded in HZ (Nagaland) for
the first time. The incidence of Macrophomina up to 25
per cent was recorded in SZ and CZ. Phyllody incidence
up to 15 per cent w as observed  in SZ (Bangalore).
Cercospora and Al ternar ia bli gh t (20-50%) w ere
observed in NEPZ and SZ. Yellow mosaic virus disease
i ncidence of  3-15 per cen t was also recorded  at
Coimbatore during 2017-18.Further Collar rot and leaf
spot were recorded  for the f irst t ime in Nagaland
(NEHZ).

Entomology
 Under  prel imi nary  screeni ng, ou t of  366

germplasm lines, twenty three, thirteen and thirty
two entries showed low pod damage due to gram
pod borer (0.0-17.0%), spotted pod borer and pod
fly, respectively.

 Under advanced varietal trial (AVT 1), at NWPZ
under Earl y maturi ty group, A SJ 1009; at CZ
under Mid early group GRG 152; at CZ under
medium maturity group MPV 106 and RKPV 527-
01; at SZ under medium maturity group RVSA
16-1 and CRG 2012-25 (AVT 2 entry); at NEPZ
under late maturity group Pusa 163 at Varanasi
and MAL 45 at Dholi were most promising w ith
low pod damage and high yield.

 Under advanced varietal trial (AVT 2), at NEPZ
under late maturity group, Pusa 153 at Varanasi
and MA 6 at Dholi were the most promising w ith
low pod borer and pod fly damage.

 Under advanced mater ial  tri al (AMT), at CZ,
ICPHaRL 4985-10, ICPHaRL 4985-11, ICP 49114,
ICP 11957, LRG 105, V 127 and CO (Rg) 9900134;
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and at SZ, ICPHaRL 4985-10, ICP 49114, BRG 10-
2, V 127 and Gulyal local (Red) w ith  low pod
borer and pod fly damage were most promising
and can be u t i l i zed i n  fu r ther  breedi ng
programme.

 Under screening of hybrids, GRPH 3477, ICPH
7933, ICPH 2671, PHP 145 and IPH 15-03 were
most promising w ith low pod borer and pod fly
damage. The hybrids, ICPH 7933 and ICPH 3492;
and LRG 52 recorded the highest yield.

 Under  sequen tial appl ication of insecticides,
spraying of chlorantran il iprole 18.5 SC @ 30 g
a.i/ ha (0.3 ml/ l), fol lowed by flubendiamide 480
SC @ 30 g a.i/ ha (0.2 ml/ l) and dimethoate 30 EC
@ 300 g a.i/ ha (2.0 ml/ l ) at  10 days in terval
starting from flower bud initiation stage was very
effective against pod borers and sucking pest w ith
more yield and high cost benefit ratio.

 Against bl ister beetles, Lambda-Cyhalothrin 5 EC
@ 25 g a.i /  ha (1.0 ml/ l) was found very effective
w ith higher no. of pods/ plant and grain yield.

 Against pod sucking bugs, acephate 75 SP @ 750
g a.i/ ha (2.0 g/ l), fipronil 80 WG @ 50 g a.i/ ha
(0.125 g/ l) and deltamethrin 2.8 EC @ 12.5 g a.i/
ha (0.9 ml/ l) performed well and the results are
to be further confirmed.

 Under monitoring of  pod borers, in CZ, peak
adult population of H. armigera and M. vitrata
was observed during 46 - 52 and 43-44 SMW,
respectively.

 In SZ,  peak adult population of H. armigera was
observed during 40 - 43 and 49 - 52 SMW. The
larval population of H. armigera was more during
43-46 and  49-52 SMW. Si mi l ar ly, the l arval
population of M. vitrata was more during 49 SMW.

 In NWPZ, the peak H. armigera adult population
was observed during 34-43 SMW, whereas the
larval population was peak during 44 SMW. The
adult and larval population of M. vitrata was peak
during 42 and 40-41 SMW, respectively.

 In NEPZ , the adul ts of H . armi gera star ted
appearing from 3rd SMW and reached peak in
12-13 SMW.

 In NEHZ, M. vitrata webs were more during 43
SMW. Incidence of M. vit rata and H. armigera
w as posi t i vel y  cor rel ated  w i th  M ax imum
Temperature, M in . Temperatu re & Relat ive
Humidity 1; and negatively correlated w ith RH II
& RF.

 Surveys conducted i n di fferent farmers fiel ds
indicated that pod damage due to H. armigera,
M. vitrata and podfly ranged between 0.0 – 18.8%,
0.7 –  24.4% and 5.3 –  46.8% (Varanasi ),
respecti vely. At Coimbatore, Hel icoverpa and
Maruca damage was recorded up to 62 and 90%,
respectively. Pod sucking bug, Clavigralla gibbosa
was appeared as a major sucking pest causing
up to 29.0% seed damage in Ludhiana.

Nematology
 Two genotypes, DA 15-1 and  IPA -15-19 gave

moderately resistant reaction at three locations
out  of  fou r  l ocat i ons agai nst M eloi dogyne
incognita.

 Four genotypes, PA 421, PA 414, Pusa 153 and
WRGE 93 were observed moderatel y resistant
against M. incognita at two locations out of four
test locations.

 Two genotypes, PA 421 and PA 414 were found
moderately resistant against M. javanica at both
the test locations.

4. Frontl ine demonstrations

 Duri ng 2017-18, f ront l i ne demonstrat ion on
pigeonpea was organized in  321 (ha) area  on
five components viz., Intercropping w ith soybean,
t ranspl an ti ng, IPM, p lant ing on  r idges and
package technology (i n tegrat i on of  al l  the
components) against 342  (ha) demonstrations
al located  and  resu lts of  al l   321 (ha)
demonstrations were received.

 Intercropping of pigeonpea w ith soybean (2:4)
resulted  32.3% more grain y ield than  farmers
practice (Sole crop) w ith 40.9% higher net return
in 48 (ha) demonstrations.

 Transplanting of pigeonpea resulted 62.56% more
grai n yield  than  normal  sowi ng w ith  72.5%
higher net return in 5 (ha) demonstrations.

 Insect (pod borers) management was found most
beneficial and recorded 18.5% higher grain yields
w i th  22.8% h i gher  net  retu rn i n  15 (ha)
demonstrations.

 Planting on ridges recorded 19.8% higher grain
yi el d as compared to fl at  sow ing in  13 (ha)
demonstrations.

 In tegrati on  of al l  componen ts of  p roducti on
technology enhanced the p roduct iv i ty of
pi geonpea by 26.9% w i th 40.02%, hi gher net
return in 240 (ha) demonstrations.
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M ULLaRP

New Varieties

M ungbean

KM  2328: This is an early flowering, semi-erect and
determi nate var i ety  of  mungbean  devel oped  by
CSAUA&T, Kanpur. It is resistant to Yellow mosaic
virus and Cercospora leaf spots. The average yield is
8-11 q/ ha. The maturi ty period  is 60-62 days. It  is
suitable for Uttar Pradesh State.

GAM  5: Th is var iety is developed  by A AU, Model
Farm, Vadodara (Gujarat). The average yield under
normal condition is 1811 kg/ ha. The plant growth
habi t is semi erect  type. The maturity period is 60-
65 days and suitable for  Kharif   and summer cultivation
for Gujarat State. 

Pusa 1431 : This variety is developed by ICAR-IARI,
N ew Delh i  for  sp r i ng season  (i r ri gated ) for
National Capital Region of Delhi including Delhi and
adjoining areas in  the state of Haryana, Rajasthan
and U.P. I t showed  mul tipl e resistances to MYM V,
Cercospora leaf spots (CLS), anthracnose, web blight
and urdbean leaf crinkles (ULCV). It is suitable for early
planting after harvest of mustard and potato in spring
season. The maturity range is 66-70 days.

RUPOHI (SGC 16):  Rupohi variety of mungbean is
resistant to cercospora l eaf spot  (CLS) and Yell ow
mosaic virus (YMV) diseases. Moderately resistant to
web blight, pod borer, aphids, leaf rol ler and store
pests. The maturity range is 65-70 days. The grain yield
is 12-13 q/ ha. This variety developed AAU, Shil longani
for al l  zones of Assam.

Urdbean

KKM  1 : This variety is  developed by A gricultural
College and Research Inst itute, Kil l ikulam (TNAU).
The average yield is 607 kg/ ha. This variety is erect
and determinate plant type w ith lanceolate  leaf, yellow
colour flow er, hai ry pods w ith dull black coloured
seeds. The maturity period is 65-70 days. It is suitable
for cultivation in Tamil Nadu State.

ADT 6 : This variety developed by TNAU, Aduthurai.
The average yield under normal conditions is 741 kg/
ha. It is moderately resistant to leaf crinkle virus and
powdery mildew diseases. The maturity period is 65-
70 days. It is suitable for cultivation in Tamil Nadu
State.

VBN 8 : This is semi-erect and determinate variety of
urdbean   w ith broad  to narrow l anceolate terminal
leaflet. The average yield is 1329 kg/ ha. The maturity
per iod is 65-75 days. Thi s variety  is devel oped  by
NPRC, Vamban for summer irrigated condition of SZ.

Lenti l

L 4717 (Pusa A geti M asoor ): An  extra early  len ti l
variety L 4717 derived from the ILL 7617 x 91516 was
released and notif ied  for Central Zone compri sing
states of Madhya Pradesh, Chhattisgarh, Maharashtra
and the southern Rajasthan. It is resistant to w ilt and
Ascochyta bl ight.

IPL 526: A medium large seeded  variety of lenti l  IPL
526 derived from DPL 62 x  DPL 58 was released  and
notified for Uttar Pradesh. It is tolerant to rust and w ilt.

Pant L 9 (PL 098): A small seeded lenti l  Pant L 9 derived
from a cross Pant L 5 x IPL 105 was released and notified
for  U ttarakhand. I t i s resi stant  to rust , w il t and
Ascochyta bl ight diseases.

RLG 5 (Keshwanand M asoor 1): A small seeded lenti l
variety RLG 5 was released and notified for Rajasthan.
It is moderately resistant to root knot nematode.

Fieldpea

IPFD 12-2:  The dw ar f f iel dpea vari ety  IPFD 12-2
deri ved from HUDP 15 x EC 342002 is resistan t to
powdery mil dew hence released and not if ied for
Central Zone compr ising state of Madhya Pradesh,
Chhattisgarh, Gujarat and Southern Rajasthan.

IPFD 11-5: The dwarf fieldpea variety IPFD 11-5 derived
from (DDR 16 x HUDP 7) x DDR 16 was released and
notified for Central Zone comprising state of Madhya
Pradesh, Chhat ti sgarh , Gu jarat  and  Sou thern
Rajasthan.

Pant  P 155: The dwarf fieldpea Pant P 155 derived
from Pant P 13 x DDR 27 was released and notified for
Uttarakhand. It is resistant to rust and powdery mildew
diseases.

RFP 4 (Keshwanand M atar 1): A medium large seeded
fieldpea derived from Bonnevil le x NPL was released
and notified for Rajasthan. It is moderately resistant to
powdery mildew and rust.

IPFD 6-3: It is dwarf and tendri l  type fieldpea derived
from KPMRD 389 x HUDP 7 was released and notified
for Uttar Pradesh. It is resistant to powdery mildew
and moderately resistant to rust.
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Crop Improvement

Pre breeding and distant hybridization

A  large scal e preebreedi ng and  d i stan t
hybr id i zat ion  p rogramme has been  in i ti ated  i n
mungbean  to introgress desirabl e genes f rom w ild
Vigna accessions. 107 Asiatic Vigna accessions were
evaluated on 34 morphological traits over the last 3-4
years besides thei r molecular characterization for
i dent if i cati on  of  usable and in tercrossable w il d
accessions. On the basis of this information, 26 new
cross combinations were attempted at IIPR to generate
F1 seeds. Successful crosses were made between the
elite mungbean l ines (IPM 02-3, IPM 02-14, IPM410-3
and IPM205-7) and 10 w ild Vigna accessions (VBG 04-
003, TCR 93, V. umbellata (PRR 2008-2), TCR 88, VBG
04-008, TCR 89, TCR 20, V. glabrescens, V. sylvestris
(IC277036), and V. sylvestris (IC 277039). At Badnapur,
progenies of cross BMG 75-1(Mungbean ) x BWU-9
(V. sylvestris) having long pod and urdbean type were
uti l ized  as a donor w ith  mungbean as female and
progenies having mungbean type are uti l ized as a
donor w ith urdbean as a female parent. The object of
making these crosses is to increase the pod length of
urdbean.

N inety seven singl e plants were selected 6 F2
population from the crosses (ILWL 118 x IPL 220, ILWL
97 x IPL 99/ 209 x ILWL 97, DPL 58 x ILWL 248, IPL
406 x ILWL 118 x IPL 406, IPL 220 x ILWL 248 x IPL 220
and IPL 220x ILWL 145 x IPL 220).  F3 populations
were grown from 15 crosses involving accessions of
w ild species Lens orientalis as [ILWL 145, ILWL 248,
ILWL 118, ILWL 97, ILWL 208, IG 135355, IG 136667
ILWL 324, ILWL 401). Total 87 singl e p lants were
selected  f rom these crosses for advanci ng to next
generation.

Total 291 single plant progen ies were selected
from 4 F5  crosses (66: ILWL-425 × DPL-62, 11:  ILWL-
366 × DPL-58, 45: DPL-58 × ILWL-248, 91: DPL-62 ×
ILWL-189). Eighty F6 single pl ant  p rogeni es were
bulked from a cross made between cultivated (DPL 58)
and  Lens or i ental is (ILWL  118) speci es. Seven
promising single plant progenies were bulked from a
cross DPL 58 x ILWL 248 for evaluating them next year
in PYT.

M utation  Breeding

A coll aborat ive research programme at four
A ICRP on  M ULLaRP cen tres v iz ., Dharwad ,
Coi mbatore, Kota and  Port  Bl air  w i th techn i cal
guidance of BARC, Bombay on mutation breeding was

started from Kharif  2017 to breaking yield plateau in
urdbean. At Coimbatore,  two YMV susceptible varieties
of urdbean viz., PU 1 and CO 6 were irradiated w ith
gamma ray dose of 200 Gy, 300 Gy and 400 Gy. The M1
pl an ts were raised  du ri ng Rabi  2017-18. In each
treatmen t, 200 pl ants were sel ected  and  w i l l  be
forwarded to M2 generation. The M2 generation w il l  be
raised during summer 2018 to select YMV resistant
p lan ts. In mungbean  dur i ng Rabi  2017-18, at
Berhampur 297 plants were selected in M4 generation
for M5 generation from five mutation materials (Pusa
9531  350GY, Pusa 9531  400 GY, Pusa 1333 350 GY,
MH 421 350 GY and MH 318 350 gy). In mungbean
fourteen mutant l ines of SML 668 and TMB 37, resistant
to MYMV were bulked and are being tested in multi-
location yi eld trials during Khar if 2018. Mutati on
breeding was undertaken at PAU, Ludhiana for MYMV
resistance and early matur ity. Some other desi rable
mutants were also identified.

Bio-forti f ication

A  set  of  100 u rdbean  genotypes grow n i n
augmented design in NRF and Main Farm of IIPR were
harvested and grounded into seed powder and tested
for seed iron and z inc concentrations using atomic
absorp ti on  spectrophotometer  (AA S). The Fe
concen trati on  ranged  from 8-285 mg/ kg w ith an
average value of 99 mg/ kg. In case of zinc average
estimated value was 32 mg/ kg and it ranged from 0.45-
134 mg/ kg among the tested urdbean genotypes.

National Crossing Programme

In order to develop pool of segregating material,
a national crossing programme was organized at 16
centres for Mungbean and 12 centres for Urdbean. A
total of 247 crosses were at tempted  in  mungbean.
Similarly, 176 new crosses were attempted  in urdbean.
The seed of these crosses w i l l  be advanced and
segregating material w il l  be shared among var ious
centres for varietal development.  Ten centres, each for
lenti l  and fieldpea and one centres for lathyrus were
also involved for developing 167 crosses in lenti l  at
IARI, New Delhi (65); ARS, Kota (3); ARS,  Sehore (21);
CSAUAT, Kanpur (13); GBPUAT, Pantnagar (13); IIPR,
Kanpur (10); BAU, Ranchi (5); RARS, Sagar (19); and
RARI, Durgapura (5); IGKV, Raipur. Similarly, a 138
new crosses were attempted in fieldpea at CSAUA&T,
Kanpur (14); RARS, Sagar (13); IIPR, Kanpur (25); CCS
HAU, H isar (14); GBPUAT, Pantnagar (07); IGKVV,
Raipur (45); RARI, Durgapura (05);  BAU, Ranchi (3);
BH U, Varanasi  (06) and  ARS, Shil longan i (6). In
lathyrus, IGKV, Raipur  attempted only 35 crosses. The
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seed of these crosses w il l  be advanced and segregating
material w i l l  be shared among var ious centres for
varietal development.

Breeding for heat tolerance

At IIPR, Kanpur,  11 genotypes including 6 tolerant
and  5 sensi ti ve genotypes i dent if ied under fi el d
conditions were genotyped w ith functional markers.
These functi onal markers developed  f rom in tron
spanni ng regions and  genes encodi ng heat-sock
proteins. Total 23 functional markers generated 77 loci
w ith a range of 1-13 loci per marker. The genotypic
data generated from these markers w as used  to
construct the UPGMA based dendogram. The tolerant
and sensiti ve genotypes were clearl y clustered in
separate groups.

M olecular breeding  in lenti l

Marker-trait association of a selected panel of 127
mungbean genotypes was established by IIPR, Kanpur
for yellow mosaic disease (YMD) caused by MYMIV.
Virus-specific primer pairs, AC/ AV-abut and BC/ BV-
abut  con f i rmed  the rol e of  MYM IV i n  d i sease
development. Out of 256 microsatell i te markers, 31
polymorphi c microsatell i tes were located on  four
l inkage groups (LGs) viz . LG2, LG4, LG6 and LG9.
These markers were used to identify the novel QTLs
associated w ith MYMIV. The model-based population
structure analysis resulted in formation of five distinct
genet i c subpopul at ions. Subpopul at ion -w i se
polymorphic information content (PIC) ranged between
0.58-0.67, indicat ing ample amount of  vari ation  at
genome level. The subpopulation-V had maximum 149
alleles w ith an average of 6.58 alleles per locus. In the
study, 17 microsatell i te markers w ere detected as
associ ated  w ith M YM IV resistance. Tw o specif ic
regions close to CEDG293 and cp1038 associated w ith
MYMIV resistance were detected in the study. These
microsatell i te loci located on chromosome 2 and 6 may
p rove usefu l  in  marker assi sted  mungbean
improvement programme for MYMIV resistance.

For assessing the breed ing progress of Indian
mungbean breeding programme, genetic diversity and
the population genetic structure of forty-one eli te l ines
of mungbean developed in during three decades were
investigated using 80 mapped microsatell i te markers.
696 alleles were detected among the 41 l ines w ith an
average of 8.68 alleles per locus. Gene diversity ranged
between 0.93-0.05 w ith mean of 0.68, and polymorphic
information content ranged between 0.92 and 0.05,
w ith mean of 0.66. Out of 80 microsatell i tes, 51 were
found highly polymorphic w ith >0.60 PIC value and

these were noticed as most informative. As a result of
STRUCTURE analysis, three distinct genetic groups
were identified and revealed that breeding programme
led to a clear-cut improvement in 100-seed weight, pod
length, seeds per pod and plant height in el i te l ines
developed after year 2000. The grouping pattern was
also supported by the factorial and UPGMA analysis.

Molecular breeding programme in lenti l  is under
way at ICAR-IIPR, Kanpur, ICAR-IARI, New Delhi and
PAU, Ludhiana. Trait specific mapping populations
for early seedling vigor (ILL 7663 × DPL 15) having
160 F5 SPS and root traits (IPL 98/ 193 × EC 208362)
having 160 F5 SPS  have been advanced to F6 generation
follow ing single pod descent method. In addition to
this, 5 RILs der ived f rom a cross IPL 98/ 193 × EC
208362 were sel ected for  eval uat ing thei r  y i el d
potential. In association studies conducted at Kanpur,
a diverse panel of lenti l  germplasm consisting of 96
accessions was used (i) to study flowering time over
environments and  (i i) to i dent ify  simple sequence
repeat markers associated w ith flowering time through
association mapping.  This study identified QTLs for
f low er i ng ti me that  exp lai ned  h i gh  phenotypi c
variation across the environments or in a particular
environment. Thirteen SSR markers showed significant
association w ith  flowering t ime were der ived f rom
express tag sites (ESTs) of lenti l  and explained high
phenotyp ic vari at ion  compared  to genomi c SSR
markers. H ence, these markers can be used as
functional markers in lenti l  breeding programme for
developing short duration cultivars.

The efforts have also been made for developing
the intron spanning markers in lenti l . This leads to
development of 1600 intron spanning as new markers
in lentil . A set of 84 intron spanning markers were tested
for their polymorphism among 32 accessions of lenti l .
Ou t of these 84 SSR markers, 24 in tron spanni ng
markers (28.6%) show ed polymorph i sm. Thus
compared to SSR markers, these markers showed higher
polymorph ism. These markers w i l l  be ut i l ized in
genotyping of AB QTL populations.

Herbicide tolerance in f ieldpea

Based on last year preliminary screening at ICAR-
IIPR, Kanpur a set of eighty five genotypes was made
compri sed  of highly tol eran t, toleran t, moderately
tol eran t, sensi tive and  high ly sensi tive genotypes.
Gi ven diverse set evaluated  for resistance against
popular post-emergence herbicide metribuzin @ 500
g/ ha. The plants were scored for herbicide toxicity on
three different stages l ike 15 days after spray(DAS), 30
DAS and 60 DAS on a scal e of 1–5. The results of
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experiment revealed that there was huge amount of
genetic variation for tolerance against metribuzin. The
behaviour of genotypes varied for visual appearance
and toxicity during different interval after spray. After
30 days of spray, many genotypes showed tolerance in
visual appearance but based on final scoring after 60
days for visual appearance and toxicity on plants only
one genotype P-637 found tolerant. Th is genotypes
during preliminary screening also expressed tolerance
for metribuzin  @ 500g/ ha. Therefore, after further
con firmat ion i n larger area th is genotype could  be
uti l ized as donor to accelerate breeding programme.

Genetic Resources
Duri ng Rabi  2016-17,  total  4591 cu lt ivated

accessions of lenti l  gemplasm were maintained by 12
AICRP centres viz., A RS, Kota; RA RS JNKV, Sagar;
IGKV, Rai pu r; BA U, Ranchi ; CSAU& T, Kanpur ;
NDUAT, Faizabad; CCSHAU, H isar; ICAR-IARI, New
Delhi; ICAR-IIPR, Kanpur; RARI, Durgapura; Srinagar
and RARS, Shil longani.  Twelve AICRP centres viz.,
ARS, Kota; BAU, Ranchi;  NDUAT, Faizabad; BHU,
Varanasi; CCSHAU, H isar; ICAR-IIPR, Kanpur; JNKV,
Sagar; S.K. Nagar, RARI, Durgapura; IGKV, Raipur;
Srinagar  and RARS, Shil longani maintained a total of
1218 accessi ons of  f i eldpea. In l athyrus, 2426
accessions of  lathyrus germplasm were maintained
by th ree A ICRP centres v iz ., IGKV, Raipur, I IPR
Regional Station, Bhopal and AAU, Shil longani. A total
of 943  accessi ons of  rajmash  germpl asm w ere
maintained at BHU, Varanasi, S.K. Nagar and IIPR,
Kanpur. A total of 339 accessions of six w ild species
(Lens orien tali s and  L. odemensis, L. nigricans,L.
erevoides and  L. tomentosus, L. lamottei) and 90
accessions of Mediterranean landraces were grown and
mai ntained at ICAR-IIPR, Kanpu r.  A total  of 5502
germplasm lines of mungbean and 2556 of urdbean
were maintained at different centres. A large number
of accessi ons of  18 w il d Vigna speci es are also
maintained at different centres.

Breeder Seed Production
In mungbean, the total breeder seed production

was 911.55 q against the indent of 969.95 q for  53
i nden ted var ieti es. In urdbean , the breeder  seed
production was 364.22 q against the indent of 451.75 q
for 46 indented varieties. The breeder seed production
programme has been taken up in lenti l  and fieldpea. In
lenti l , the breeder seed production was 534.53 q  for 38
varieties. Similarly, a total of 777.30  q breeder seed of
25 varieties of fieldpea w as also produced. Besides,
breeder seeds of  lathyrus (166 q)  and rajmash (14.40
q)  were  also produced.

Agronomy

M ungbean
 Mungbean genotype IPM 312-20 w ith w ider

spacing (45 x 10 cm) exhibited higher grain yield
(1082 kg/ ha) fol lowed by IPM 312-19 (1013 kg/
ha) at Imphal.

 Pre-emergence application of pendimethalin 30
EC + imazethapyr 2 EC (ready mix) @ 0.75 kg/ ha
found effective for control l ing weeds and   higher
grain yield w ith monetary return at Coimbatore,
Durgapura, Imphal, Lam and Ludhiana.

 Post  emergence appl i cat i on of  cl odi nafop
propargyl 8 % + aciflourfen sodium 16.5 % (ready
mix) @ 125-187.5 g/ ha at 15-20 DAS was found
ef fecti ve for con trol l ing w eeds and  obtained
h igher  grain  yi el d  w ith monetary  retu rn  at
Badnapur, Ch i t rakoot , Jodhpur, Kota and
Mohanpur.

 Foliar spray of Urea 2% + salicyl ic acid 75 ppm at
flower initiation or NPK (18/ 19:18/ 19:18/ 19) 2%
spray at flower initiation or TNAU pulse wonder
5 kg/ ha spray at flower initiation   proved better
for higher grain yield.

Urdbean
 Urdbean  var iety U ttara sow n w i th  normal

spacing (30 x 10 cm) has  exhibited  higher grain
yield (1172 kg/ ha) at Imphal.

 Post  emergence appl i cat i on of  cl odi nafop
propargyl 8% + aciflourfen sodium 16.5% (ready
mix) @ 125-187.5 g/ ha at 15-20 DAS was found
promising herbicide for  control l ing weeds and
produced  h igher grai n y ield  at Kota, Dhol i,
Keonjhar, Mohanpur, Raipur, SK Nagar.

 Preemergence application of pendi methalin 30
EC + imazethapyr 2 EC (ready mix) @ 0.75 kg/ ha
was also found better for control l ing weeds and
higher grain  yiel d at Berhampore, Pantnagar,
Imphal, Vamban and Lam.

 Foliar spray of urea 2% + salicyl ic acid 75 ppm or
NPK (18/ 19:18/ 19:18/ 19) 2% or sal icyl ic acid
75 ppm at flower initiation and 7 days after 1st

spray or TNAU pulse wonder 5 kg/ ha spray at
flower initiation   proved effective for higher grain
yield and monetary return.

 A pp li cat ion of 100% recommended  dose of
ferti l izer (18-25 N:40-50 P2O5: 20-25 K2O: 20 S kg/
ha) along w i th  5 tonne FYM / ha and  seed
inoculation w ith either LMn16 or rhizobium was
found better for higher grain yield.
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Lenti l
 Dril l ing of hydrogel 2.5-5.0 kg/ ha before sowing

and supplementing w ith fol iar nutrients either
NPK (19:19:19) 0.5 % or salicyl ic acid 75 ppm at
flower initiation and pod development stage was
found effective for enhancing grain yield and
economics of lenti l .

 Seed  p ri mi ng of l ent i l  and  ef fect i ve post-
emergence application of quizalofop ethyl 5 EC
@ 60 g/ ha at 25-30 DAS and subsequently fol iar
spray of NPK (19:19:19) 0.5% at pre flowering and
pod  i ni ti at ion  w as found  best  managemen t
practice for enhancing grain yield of lenti l  under
rice fal low situation.

 Zero ti l lage (direct sown) w ith crop residue (30
cm) at  Raipur  whereas, convent ional t i l lage
pract ice (2 harrow ing + pl ank ing) w ith  crop
residue (30 cm) at Dholi and Varanasi was found
better for higher  lenti l  yield under rice-l ent i l
cropping system.

 Appli cation of  recommended dose of ferti l izer
(RDF) 20-17-16-20 kg NPKS/ ha along either seed
treatment w ith 1-2 g ZnO + 1-2 g FeSO4 or fol iar
application of 0.5% ZnSO4 + 0.3% FeSO4 + seed
inoculation w ith bfr LNm 43a was found effective
for enhancing grain yield of lenti l .

 Lenti l  AVT2 genotype LL 1320 (825 kg/ ha) and
VL 148 (823 kg/ ha) at Almora and Imphal (NHZ)
and L 4727 (1434 kg/ ha), RKL 14-20 (1238 kg/
ha) and RVL 13-5 (1154 kg/ ha) at Kota, Raipur
and Sehore (CZ) sown w ith seed rate (50 kg/ ha)
were found promising genotypes for higher grain
yield.

Fieldpea
 Fieldpea AVT2 genotype Pant P 250 (1688 kg/ ha)

and  IPFD 2014-2 (1458 kg/ ha) at Du rgapu ra,
H isar and Pantnagar (NWPZ) and Pant P 243
(2055 kg/ ha), IPFD 2014-2 (2048 kg/ ha) and IPFD
2014-11 (2043 kg/ ha) at SK Nagar, Raipur and
Kota (CZ) w ith higher seed rate 100 kg seed/ ha
were found promising genotype for higher grain
yield.

 A pp li cat ion of 100% recommended  dose of
ferti l izer (RDF) 20-17-16-20-5 kg NPKSZn/ ha and
seed inoculation w ith rhizobium + PSB + PGPR
(RB-2) + 1.0 g ammonium  molybdate/ kg seed
and two times fol iar spray of NPK (19:19:19) 0.5%
at pre flowering and pod initiation gave higher
grai n y ield (1650-1800 kg/ ha) of  fi el dpea at
NWPZ, NEPZ and CZ.

Lathyrus
 Lathyrus seed treated w ith sodium molybdate @

0.5 g/ kg seed and two times fol iar spray of NPK
(19:19:19) @ 0.5% at branching and 15 days after
1st spray harvest gave higher grain yield (1600-
1700 kg/ ha)  under rice-utera lathyrus system.

 AVT2 genotype BK 14-1 and DLY 13-7 w ith higher
seed rate 50 kg seed/ ha were found promising
genotype for higher grain yield (1900-2100 kg/
ha) of lathyrus.

M icrobiology
 M ungbean Rh izobium  i sol ates H UM R-13,

HURM-15 and HUMR-16 (Varanasi) and CoGR2,
CoGR3 and  CoGR4 (Coimbatore) show ed
nodulation at higher temperatures.

 Plant growth promoting rhizobacterium MMC33
expressed P & Zn solubil ization at 400C.

 Under  mu l ti -l ocat ion  test ing, COG-15
(Coimbatore) and MOR-1 (Varanasi) consistently
out-per formed other st rai ns w ith  respect  to
symbiotic parameters and yield.

 Endophyte MOE5 (Varanasi) + Rhizobium was
found to be the best over three years of testing
both for  symbi ot i c in teract ion  and  yi eld  i n
mungbean.

 In lenti l, twenty two new low-temperature tolerant
Rhizobium isolates have been identified. Nutrient
mobi l izers LN m-1 (Ludhi ana) and  PNm-1
(Pantnagar) outperformed all other strains for the
th ird consecut ive year in terms of symbi ot ic
parameters and yield.

 PGPRs LLA cc-3 (Ludh iana) and I IPRAcc-1
(Kanpur) were found promising for  lenti l  and
fieldpea.

Plant Pathology

M ungbean
 PM 14-11 and  MH  2-15 show ed  mul t i pl e

resistance to MYMV, root rot, urd leaf crinkle and
leaf cu rl during Khari f and CoGG 13-39 and
OBGG-58 showed multiple resistance to MYMV,
leaf curl, leaf crinkle, and stem necrosis during
Rabi .

 Seed t reatment w i th imidacl oprid 5 g/ kg seed
followed by fol iar spray of hexconazole 0.1% on
initial appearance of disease was highly effective
against fol iar fungal diseases.

 Entries SML 2236 and  SML 1899 showed highly
resistant reaction to MYMV in national genetic
nursery.
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Urdbean
 En tri es LBG  888, PU  14-19 and  Shekhar  3

showed multiple resistance to MYMV, leaf crinkle
and leaf curl during Kharif.

 Al l the en tri es showed multi ple resistance to
MYM V, leaf crinkl e and  stem necrosis dur ing
Rabi . Seed treatment w ith imidacloprid 5 g/ kg
seed fol lowed by fol iar spray of hexconazole 0.1%
on  i nit ial appearance of  d isease w as hi gh ly
effective against fol iar fungal diseases.

Lenti l

 En tries VL 148, IPL  230 and VL 527 show ed
multiple resistance to rust and Ascochyta bl ight
at al l  the locations. Entries VL 148, LL 1370, PL
224, PL 221 and IPL 221 were found resistant to
w ilt.

 Fungi ci des amistar, p rop i conazol e and
tebuconazole w ere effecti ve for low er ing the
disease severity of rust and increasing the yield.

Fieldpea

 Pant P 347 and  Pant P 354 showed  resistant
reacti on to rust while RFP 2011-3, Pant P 243,
HFP 1315, HUTP 1602, Pant P 353, Pant P 355,
KPMR 748, Pant P 250, IPFD 2014-2, Pant P 343,
VL 65, KPMR 940, RFP 10-05 and RFP 2010-2
w ere show ed  resistant  reacti on  to powdery
mildew.

Identi f ication of Yel low mosaic viruses
 MYMV DNA-B and MYMIV DNA-A were present

in al l  the samples of urdbean  and mungbean
received from nine locations.

Nematology
 PM 14-3 was moderately resistant against M .

javanica at two locations, ou t of four locations
while  KM 2241 was moderately resistant against
M . incogni ta at  th ree l ocati ons, ou t  of  fou r
locations.

 Four entries COGG 0912, Pant M6, IPM 312-19
and MGG 387 were moderately resistant against
M. incognita  at two locations out of four locations.

 In tercropping of mungbean w ith  clusterbean
reduced the nematode population and gave more
net income compared to mungbean alone in root
knot nematode infested field.

 VBG 12-034 gave moderately resistant reaction
against M. javanica at two out of four locations
and  IPU 243 was found moderately resistant at

three locations out of four locations against M.
incognita.

 Four lenti l  entries PL 4, L 4076, RKL 14-20 and
IPL  336 gave moderately  resi stan t react ion
against Meloidogyne incognita at RAU, Pusa and
Kanpur and  NDL 14-12, LL 1370, PL 406, RKL
14-20 and  PL  024 w ere found moderatel y
resistant  to M . javani ca at  two locat ions of
Durgapura and Kanpur.

 Combination of seed treatment w ith carbosulfan
25 EC @ 0.1% v/ w and neem cake @ 500 kg/ ha or
neem seed powder @ 50 kg/ ha is effective in
reducing the nematode popul at ion  and
increasing the yield of fieldpea.

Entomology

M ungbean (Kharif)
 In advance stage screening,  entry ML 2236 and

ML  2056 were i dent if ied promising agai nst
whitefly and Jassid  at Ludhiana. The entries SML
1811, ML 2027 found promising against whitefly
and aphid  and   ML 613 found promising against
pod borer at Berhampur.

 For control of sucking insect-pests, Diafenthiuron
50 WP @ 312 g a.i./ ha was found effective w ith
least infestation of  insect  pests and high crop
yield. The next best treatment was Seed treatment
w ith Thiomethoxam 35 FS (3 g/ kg seed) + fol iar
application of Thiomethoxam 25 WG @ 25 g a.i./
ha.

 Compatibi l i ty of insecticides w ith fungicide for
managemen t of i nsect-pests indicate that the
treatment w ith Thiomethoxam 25 WG (0.3 g/ l) +
propiconazole 25 EC (1.0 ml/ l) were effective in
reducing  the sucking pests and diseases and the
application of Spinosad 45 SC + propiconazole
25 EC (0.6 ml + 1 ml/ l) were found quite effective
against pod borer complex.

 The IPM modules comprises seed treatment, tal l
grow ing mil let crop @ 2 thi ck row around the
fi eld as bar rier  crop, mon itoring w i th yell ow
st icky  trap  @ 50 per ha, NSKE 5% sp ray on
appearance of whitefly on sticky trap  and need
based application of the  insecticides in rotation
diafenthiuron 50 WP @ 312.5 ai per ha/ trizophos
40 EC @ 400 g ai/ ha/ acetamiprid 20 SP @ 20 g
ai/ ha at  10 days intervals found effecti ve in
reducing insect-pests incidence,  more yield and
good net return.

M ungbean (Rabi)
 The entries CO 6, MGG  385, Pusa  9072 and VGG
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15-030 found promising against sucking insect
pests and pod borer  at Lam, Coi mbatore and
Berhampur.

Urdbean (Kharif)
 In advance stage screening, entries KUG  675 and

KUG 725 found  p romi si ng at Ludh i ana,
Pantnagar and Faizabad.

 For control of sucking insect-pests, Diafenthiuron
50 WP @ 312 g a.i./ ha was found effective against
suck ing pests. The next best treatments w as
Spiromesifen 240 SC @  150 g a.i./ ha.

 Compatibi l i ty of insecticides w ith fungicide for
managemen t of i nsect-pests indicate that the
Thiomethoxam 25 WG (0.3 g/ l)+ propiconazole
25 EC (1.0 ml/ l) were effective in reducing  the
suck i ng pests and  d i seases. The next  best
treatment was   application of Spinosad 45 SC +
propiconazole 25 EC (0.6 ml + 1 ml/ l).

Urdbean (Rabi)
 The urdbean genotype were tested at Berhampur

and Lam  against sucking insect pests and pod
borer. The entries VBG 13-003VBG 12-111,VBG
14-016 and MBG-1050 were found p romising
against aphid and entries COBG 13-08, VBG 12-
034 and OBG 41 were found promising against
whitefly at Berhampur. The entries DKU 118 and
IPU 027 found promising at Lam.

Lenti l
 The studies on estimation of crop losses due to

i nsect  pests ranged  from 8.04 to 31.95% at
Ludhiana, 18.4 to 51.0% at Pantnagar, 13.97 to
32.6% at Durgapura, 7.5 to 39.6% at Mohanpur
and 11.1 to 23.3% at Faizabad.

 Evaluation of IPM modules indicated that  module
compr ises seed t reatmen ts, i n tercrop  w i th
mustard, NSKE 5% spray at 40 DAS fol lowed by
sp ray of either  indoxacarb @ 50 g a.i ./ ha or
rynaxypyr @ 20 g a.i./ ha or spinosad 45 SC @ 73
g a.i./ ha at 50% flowering stage increased in yield
and reduced  the insect incidences and gave
maximum cost-benefit ratio.

Fieldpea
 Evaluation of newer insecticides against pod borer

complex indicated that application of Rynaxypyr
18.5 SC @ 25 g a.i./ ha, Indoxacarb 14.5 SC @ 60 g
a.i./ ha and Emamectin benzoate @ 10 g a.i./ ha
were observed most effective.

 Management of black cutworm Agrotis ipsi lon
at Shil longani indicated that 32.1% in increase
i n y i el d  by  adop t ing IPM  practi ces v iz .,
application of mustard cake at the time of sow ing,
seed treatments, mulching w ith rice straw after
sowing and spray of Chlopyriphos during night.

Rajmash

 The leaf minor damage in rajmash  at Varanasi
ranged from 6.25 to 10.98% and pod borer 3.1 to
10.7%. The entries RE 15-1, HURP 15,Haland 84
and HUR 202 were found promising.

Frontl ine Demonstrations

M ungbean

 Package technology in Kharif  w itnessed 23 per
cent higher grain yield and 26 per cent increment
in net returns over local farmers practices.

 In rice-fal low , package technology dep icted 15
per cent  h igher grai n yi el d and 26 per  cen t
increase in terms of net economic benefit over local
varieties.

 A dop t ing package technol ogy i n Rabi
accomplished 49 per cent increase in grain yield
along w ith 73 per cent monetary advantage.

Urdbean

 Package technology in Kharif depicted 33 per cent
higher  grain yiel d and 44 per  cent increase in
terms of monetary benefit over local practices.

 In Rabi urdbean, 31 per cent yield advantage was
obtained and 43 per cent increase in net returns
through package technology adoption.

 In rice-fallow, package technology depicted 14 per
cent increase in grain yield and 25 per cent raise
in terms of net returns over local practices.

 Adoption of post-emergence herbicide increase
in yield recorded to be 30 per cent and in term of
monetary advantage, there was 29 per cent gain.

Lenti l  and Fieldpea
 A total of 173 front l ine demonstrati ons were

conducted w ith full  technology packages in lenti l
and  f iel dpea wh ich  exhibi ted  31% and 30%
increase in yield, respectively. With the adoption
of improved technologies, there was net monetary
benefit of  32% and 35% in len ti l  and fiel dpea
cultivation, respectively.
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N ETWORK  PROJECT  ON  A RI D
LEGUM ES

Crop Improvement

Variety released

 RM O 2251 (M arudhar ) RM O  225-1-6: Thi s
variety has been developed through mutation of
RMO 225 and identified for moth grow ing areas,
erect stem w ith 3-5 branches. Fodder remains
green up to maturity, early maturing (63-67 days).
Average yield is 5-6 q/ ha. Average incidence of
YMV and moderately resistant to leaf crinkle virus
in field condition.

 RGS 3: This variety has been developed from the
cross RGC 936 x RGC 1002 and i dentified for
cluster bean grow ing areas during summer. It is
ear ly maturing, highly and heavy moderately
resistance against major diseases and pests of
guar. I t i s branched , med ium tal l , semi erect
indeterminate plant type. It matures in 91 days.
It’s average yield is 1277 kg/ ha.

Varieties identi f ied

 KBC-9: This variety has been developed from the
cross Arka garima x VS-389 and identified for the
southern states. The plant type is bushy and erect
and seeds are (11.53 g/ 100-seed) large and l ight
brown  in colou r. It matu res in 80-85 days. It’s
average yield is 1100-1200 kg/ ha. It is resistant
to dry root rot and colou r rot and moderately
resistant to yellow mosaic virus.

 TC 901: This variety is mutant of EC 394763 and
identified for the northern part of the country for
summer  season . Plant  is semi-determinate in
growth habit, broad leaves and pods w ith thin
pod wall. It matures in 69-75 days. The 100-seed
weight  is 11.4 g. It’s average yield is 900-1000
kg/ ha and resistant to cowpea mosaic virus and
leaf crinkle.

Promising Entries

 Based on yield data, the fol low ing entries out
yielded the best check by more than 5%. The mean

yield (kg/ ha) of promising entries as well as check
has been indicate in parenthesis.

Breeder Seed Production

In case of four arid legume crops, BSP indent of
505.89 q was received and 288.28q of breeder seed was
p roduced . Crop w i se scenari o of  breeder  seed
production is given below:

 In guar, 288.9 q of breeder seed was produced
against the DAC indent of 227.33 q of 15 varieties.

 In cowpea, an indent of 41.5 q of 13 varieties was
received and  144.17 q of  breeder  seed  was
produced.

 In mothbean, DAC indent of 61.77 q of 4 varieties
was received and 65.75 q of breeder seed was
produced.

 In horsegram, indent of 16.9 q of 7 varieties was
recei ved. Total 21.07 q of Breeder  seed was
produced.

Production Technologies

In exper iment  “ Effect  of  fol i ar  nu tr it i on  on
productivity of summer cowpea”, results revealed that
the d if ferences i n seed  y iel d  w ere found  non -
significant due to various treatments. Among different
treatments, application of KNO3 @ 2% spray at flower
initiation and pod initiation gave maximum seed yield
(2359 kg/ ha) over al l  the treatments.

In  exper i men t  “Enhanci ng resou rces use
eff i ci ency and  producti v ity  of  cowpea,” resu lts
indicated that the differences in seed yield were found
significant due to different treatments. Treatment T9 i.e.
Crop  resi due retent i on @ 3 t / ha w as recorded
significantly higher seed yield (1421 kg/ ha) over rest
of the treatments and was at par w ith treatment T7, T8,
T4, T3, T5 and T1.

In  exper i men t  “Enhanci ng resou rces use
effi ciency and p roducti vity of clusterbean ,” results
showed that the application of RDF w ith FYM @ 2.5 t/
ha gave significantly higher seed yield (1178 kg/ ha),
net monetary return (` 47507/ -ha) and BCR (3.75) over
all the treatments but was at par w ith reducing 25%
p lan t popul ati on (by  increased p lan t in t ra-row
spacing) and crop residue retention @ 3 t/ ha.

Crop Trial Zone Genotypes (Mean yi eld) 
Cowpea AVT-2  South KBC 9 (977), PTB 1 (971), KBC 8 (944), KBC 7 (941), DC 16 (927)   

AVT-1 + IVT N orth RGr 16-2 (1023) Guar 
AVT-1 + IVT South RGr 16-7 (792), RGr 16-2 (715), GAUG 1304 (753) 
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Experiment “Integrated weed control in Cowpea”
was conducted at SDAU S.K. Nagar, RSKVV, Gwalior,
and ARS, Pattambi w ith fol low ing treatments

A t S.K. N agar, resu l ts i ndi cated  that  the
differences in seed yield were found significant due to
different treatments. Treatment T8 i .e. Weed free check
recorded significantly higher seed yield (1410 kg/ ha)
over rest of the treatments and at was par with treatment
T5 (Pendimethalin @ 0.75 kg a.i./ ha as PE + one inter-
cultivation at 20-25 DAS), T6 (Pendimethalin @ 0.75 kg
a.i. /  ha as PE + imazethapyr @ 40 g a.i./ ha at 2-3 leaf
stage of weeds) and T1 (one intercultivation at 20-25
DA S) recorded seed  y ield  (1309, 1299 and  1244,
respectively).

Weed control efficiency was recorded the highest
in treatment T8 (100 %) fol lowed by T5 (83.55 %) and T1
(81.27 %).

A t RSKVV, Gw aior, resul ts showed  that
application of Pendimethalin @ 0.75 kg a.i./ ha as PE +
one Interculture at 20-25 DAS gave significantly higher
seed  y i el d  (1975 kg/ ha), net monetary retu rn
(` 1,03,477/ ha) and BCR (6.37) over al l  the treatments.
The significantly lowest seed yield (721 kg/ ha) was
noted in Weedy check (No weeding) treatment.

ARS, Pattambi  recommended post emergence
application of Imazethapyr + Imazamox @ 40 g/ ha at
3-4 leaf stage (or) application of Imazethapyr @ 40 g/
ha at 3-4 leaf stage can control grassy as well as broad
leaved weeds.

Experiment “Integrated weed control in Cluster
bean” was conducted at RARI, Durgapura; CCSHAU,
Hisar; ARS, Hanumangarh and RRS, Bhatinda w ith
fol low ing treatments.

At RARI, Durgapura; results revealed that pre
emergence application of Pendimethalin @ 0.75 kg a.i./
ha PE + one Intercultivation at 20-25 DAS resulted in
seed yield (7.69 q/ ha) and stover yield (21.11 q/ ha)
was statistically significantly superior over T1, T2, T3,
T4 and w eedy check  and  at par w ith T5 and T6
treatments of weed management. At ARS, Bhatinda,
all  the treatments gave more yield than the weedy
check (613.9 kg/ ha). The highest yield of 1549.3 kg/ ha
was obtained in weed free check. Treatment T5 that
was pre-emergence application of Pendimethalin and
post-emergence appl icat ion of  Imazethapyr gave
1423.4 kg/ ha. At CCSHAU, H isar; results revealed that
the highest seed and straw yield were recorded w ith
treatment T10 (weed free check) which was on par w ith
T3 (Imazethapyr @ 40 g a.i./ ha at 2-3 l eaf stage of
weeds), T7 (Pendimethalin @ 0.75 kg a.i./ ha as PRE + 1

In tercult ivation at 20-25 DA S), T8 (Pendi methal in
@ 0.75 kg a.i./ ha as PRE + Imazethapyr @ 40 g a.i./ ha
at  2-3 leaf stage of w eeds) and T9 [Pend imethal in
@ 0.75 kg a.i./ ha as PRE + {Imazethapyr + Imazamox
@ 40g a.i./ ha at  2-3 l eaf stage of  weeds (improved
practice)}]. Maximum net returns (` 27,508/ ha) and
BC ratio (2.22) were recorded w ith T3 (Imazethapyr
@ 40 g a.i./ ha at 2-3 leaf stage of weeds) fol lowed by T9
and T8. At ARS, Hanumangarh; the highest yield of
1146 kg/ ha was obtained in T7 (Pendimethalin  @ 0.75
kg a.i./ ha as PE + Imazethapyr +Imazamox @ 40 g
a.i ./ ha at 2-3 l eaf  stage of  weeds) w hi ch  w as
significantly higher than the yield of weedy check (547
kg/ ha).

Plant Pathology

Evaluation of genotypes of arid legumes
under dif ferent coord inated trials against
important diseases

Clusterbean

At ARS, Bikaner; out of  14 genotypes, 12 were
observed suscept ible to h ighl y suscept ible agai nst
bacter ial bl ight . The min i mum di sease i n tensity
(20.00%) was recorded in X-10 and GAUG-1304 at
Bikaner centre and 2.67% in RGr-16-10, CAZG-15-3
and CAZG-15-4 at S.K. Nagar centre.

Root  rot i ncidence was also observed at ARS,
Bikaner and found that the disease incidence was very
less (0.00 to 25.71%). The maximum root rot incidence
was recorded in GAUG-1305 (25.71%) fol lowed by
RGr-16-3 (22.50%) and mi nimum disease i ncidence
was recorded in RGr-16-10, X-10, RGr-16-4 and CAZG-
15-3 (0.00%).

At ARS, Durgapura; three genotypes HG 2-20 (ch),
CAZG 15-3, RGC 1066 (ch) and RGr 16-3 showed highly
resistant reaction and four genotypes RGr 16-10, RGr
16-7, CAZG 15-4 and RGr  16-2 show ed  resistant
reaction.

Cowpea

At Bikaner centre, the highest disease incidence
of  root rot/ web bli gh t was observed in  GC-1304
(75.00%) which showed highly susceptible reaction.
However, i t was observed that cowpea entries, DC 7-
15 (AVT 1) and CPD 229 were found free (0.00%) from
the disease.

At  S.K. Nagar,  al l  genotype were found to be
highly resistant to resistant against the root rot/ web
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blight disease of cowpea, the minimum incidence was
recorded in VCP 12- 007 (0.33%), how ever, i t w as
maximum (6.00%) in the cowpea entry GC-1203.

At  ARS, Durgapura; out of 11 genotypes, two
entries, CPD 229 and GC 1203 were found  highly
resistant, four entries i .e. DC 7-15 (AVT 1), CPD 240,
TC 161, GC 1304 found resistant, entries VCP 12-007,
VCP 09-019 gave moderately resistant reaction.

Horsegram

A t  S.K. Nagar, i t was observed  that al l  the
genotypes were highly resistant to resi stant against
Cercospora leaf spot disease where the disease intensity
ranged between 1.33 to 9.67%. On ly two entri es i.e.
BSP 15-2 (AVT-1) and BSP 16-1 were shown maximum
disease intensity (9.67%) and shown resistant reaction.

At Pattambi, dry root rot disease intensity was
recorded from 0.00 to 50.00% i n different entri es of
horsegram. The entries i.e. VLG 42, CRHG 19 (ch) and
VLG 43 were found free from the disease.

M anagemen t of  bacter i al  b l i gh t of
clusterbean under epiphytotic conditions:

The experi ment  was conducted at  d i fferen t
locations i .e. Bi kaner, Durgapura, S.K. Nagar and
Hanumangarh during three years.

At Bikaner, i t was observed that al l  the treatments
were found superior over control in reducing the disease
severity and increasing the grain yield on the basis of
three year pooled data. The minimum disease intensity
(14.83%) and higher grain yield of 11.18 q/ ha was
recorded w ith treatment streptocycline 500 ppm (SS) +
streptocycline (250 ppm) + copper oxychloride (0.2%)
with 2 sprays at 15 days interval.  It was fol lowed by
streptocycl ine 500 ppm (SS) and  2 spray of copper
hydroxi de (0.2%) at  15 days interval where 17.33%
disease intensity and 10.45 q/ ha of grain yield was
recorded.

A t S.K. N agar, seed  sock i ng (SS) w i th
Streptocycline 500 ppm +  streptocycline (250 ppm) +
copper oxychloride (0.2%) 2 sprays at 15 days interval
was found most effective among all treatments tested
with minimum disease intensity (7.44%) and a higher
grain yield of 5.06 q/ ha.

At Durgapura, al l  the treatments were found to
be superior over control in reducing disease intensity
(21.93%) w as recorded  in  seed  soak ing w i th
streptocycline 500 ppm for one hour w ith two spray of
copper hydroxide (0.2%) fol lowed by seed soaking w ith

500 ppm w ith two spray of streptocycline 250 ppm +
copper oxych lor ide (0.2%). These treatmen ts al so
showed maximum yield i .e. 6.12 q/ ha and 5.20 q/ ha,
respectively, on three years mean basis.

A t  H anumangarh , resu l t  reveal ed  that
si gnif ican tly  less 4.61 % PDI of bacter ial  bl i ght of
clusterbean and sign ifican tly h igher grain  yield  of
12.24 q/ ha was recorded in the treatment streptocycline
500 ppm (SS) + streptocycline (250 ppm) + copper
oxychloride (0.2%) 2 sprays at 15 days interval.

M anagemen t of  root rot  of  mothbean
through  l ocal  i solated bi oagents under
epiphytotic conditions

This experiment was conducted for three years
dur i ng Khar i f season. Resu lts show ed  that  al l
treatments were found effective against root rot disease
of mothbean over control. Treatment combination, T.
harzianum + P. fluorescens seed treatment (4+4 gm/ kg
seed) + soil application of T. harzianum + P. fluorescens
(1.25 +1.25 kg in 50 kg FYM for each/ ha.) was found
the most effective among all t reatments tested  w ith
disease incidence (21.78%) was recorded. Maximum
seed y ield (10.56 kg/ ha.) was also recorded in  this
treatment. Treatment T. harzianum seed treatment (8
gm/ kg seed) + soil application of T. harzianum (2.5 kg
in 100 kg FYM/ ha.) was also found effective against
the root rot  d isease sever ity. Seed treatment w i th
P. fluorescens (8 gm/ kg seed) alone found the least
effective against the disease on the three pooled basis.

M anagement of  root rot of  cowpea

An  experi men t on  managemen t of  root rot of
cowpea was conducted for three years during Kharif
season at S.K. Nagar centre. Results revealed that al l
t reatmen ts were found  ef fect i ve agai nst  d i sease
incidence. Seed treatment w ith carbendazim 50% WP
(2 gm/ kg seed) and soil application of Trichoderma
harzianum @ 1.5 kg/ ha, which is a combination of
treatments was recorded as the most effective against
disease incidence (2.33%) and grain yield (5.49 q/ ha).

M anagement of  root rot of  cowpea through
local isolated bio-agents

A t S.K. Nagar  cen tre, thi s exper i men t  was
conducted for three years during Kharif  season. Results
showed that all  treatments were found effective against
di sease inci dence. Treatment  T. harzi anum  seed
treatment (8 gm/ kg seed) + Soi l app licati on  of  T.
harzianum (2.5 kg in 100 kg FYM/ ha) was found the



127

most effective among all treatments tested w ith disease
incidence (2.11%) was recorded. Maximum seed yield
(5.92 q/ ha) was al so recorded in  thi s treatmen t.
Treatment combination T. harzianum + P. fluorescens
seed treatment (4+4 gm/ kg seed) + soil application of
T. harzianum + P. fluorescens (1.25 +1.25 kg in 50 kg
FYM for each /  ha) was also found effective against
disease severity on the basis of three years mean data.

Entomology

Evaluati on  of  genotypes i n coordi nated
varietal trials

Cowpea

At Bikaner centre, the minimum incidence of leaf
hopper was observed in CPD-240 (1.2 leaf hopper/
leaf) fol lowed by GC-1304 (1.4 leaf hopper / leaf) and
RC-101 (1.4 leaf hopper/ l eaf), however, in case of
whitefly, i t was minimum in CPD-240 (1.00 whitefly/
leaf) fol lowed by GC-3 (1.2 whitefly/ leaf)  and RC-101
(1.2 whitefly / leaf).

At S.K. Nagar, the inci dence of  pod borer was
mi ni mum i n RC-101 (8.38%) fol l ow ed by KBC-10
(8.59%) and CPD-240 (8.61%). Rest of  the entri es
showed the average incidence. As regard to leafhopper
incidence, i t was minimum in entry GC-3 (0.66 leaf
hopper/ leaf) fol lowed by GC-1304 in which leaf hopper
popu l ati on  w as 0.75/ l eaf. H ow ever, wh i tef l y
population was minimum in GC-1304 (0.72 whitefly/
leaf) fol lowed by RC-101(0.93 whitefly/ leaf) and KBC-
10 (0.95 whitefly/ leaf).

Clusterbean  (Guar)

At Bi kaner cen tre, the data reveal ed that the
leafhopper population was minimum in RGr 16-7 (1.2
leafhopper/ leaf) fol lowed by HG-563 (1.4 leafhopper/
leaf) and X-10 (1.4 l eafhopper/ leaf). However, the
whitefly population was minimum in RGr 16-7 (1.00
whitefly/ leaf) fol lowed by RGr 16-4 (1.3 whitefly/ leaf)
and X-10 (1.4 whitefly/ leaf).

At S.K. Nagar, minimum population of leafhopper
was observed in  RGr 16-7 (0.71 leaf hopper/ leaf)
fol lowed by X-10 (0.75 leaf hopper/ leaf) and CAZG
15-4(0.87 leaf hopper / leaf)). H owever, w h itefl y
population was minimum in RGr 16-7 (0.72 whitefly/
leaf) fol lowed by X-10 (0.90 whitefly/ leaf) and RGr 16-
3 (1.05 whitefly/ leaf) and HG-563 (1.05 whitefly/ leaf).

Horsegram

At S.K. Nagar centre, the data revealed that the
entry BSP 15-2   had minimum incidence of leaf hopper
and whitefly (0.71 and 0.72 / leaf) fol lowed by BSP-15-
1 (0.78 and 0.76 / leaf) and CRHG-19 (0.80 and 0.81/
leaf), respectively.

M anagement of  cowpea aphid

A t Pattambi , the pool ed data of th ree years
revealed that the minimum population of aphid (0.89
aphid per leaf) and maximum yield of cowpea (1197.05
kg/ ha) was recorded in the treatment of Dinotefuran
@  0.4g/  l i tre spray after 48 hrs of application fol lowed
by Ethiprole + Imidacloprid  @ 0.3g/ l itre spray in which
aphid population were  3.56 aphid per leaf  and yield
was  (1170.94 kg/ ha).

Pest management in clusterbean duri ng
Kharif

At Bikaner, among all the treatments combined
treatment T7 (T3 +T6- i .e., Seed soaking for 1 hrs w ith
Strep tocycli ne @ 500 ppm + seed  d ressi ng w ith
Carbendazi m @ 2g/ kg seeds, Seed treatmen t w i th
Fipronil 5% SC @ 4 ml / kg seeds, fol iar spray w ith
Streptocycline @ 250 ppm + copper oxycloride @ 0.2 %
and fol iar spray w ith Thiamethoxam 25 WG @ 0.3g/
l i tre fol lowed by Acetamiprid 20 SP @ 0.2g/ l i tre at 15
days interval) was  found the most effective against
bacterial leaf bl ight (disease intensity 11.98 %) and root
rot ( disease incidence 7.00%) and insect pests (whitefly
population 0.70 / leaf and leaf hopper population 0.71/
leaf). M axi mum seed  yi eld  (18.05 q/ ha) was al so
recorded in this integrated treatment.

At Durgapura, Seed soaking w ith streptocycline
@ 500 ppm + seed dressing w ith carbendandazim +
seed treatment w ith fipronil 5% SC @ 4 ml/ kg seed
and  fol iar spray w ith st reptocycl ine @ 250 ppm +
copper  oxychl or ide @ 0.2 % + fol iar  sp ray w i th
Thiamethoxam 25 WG @ 0.3 g/ l i tre fol lowed by spray
of Acetamiprid 20 SP @ 0.2 g / l i tre at 15 days interval
showed minimum incidence of aphid (0.71 aphid/ leaf)
& Jassids (0.80 jassid/ leaf) and minimum Bacterial leaf
bl ight  in fect ion (9.76%) as compared  to al l  other
treatments and this treatment also showed maximum
grain yield i.e. 10.28 q/ ha.

At S.K. Nagar,  results  revealed that minimum
incidence and i ntensity of  bacterial bl ight  ( 7.67 &
4.33%) , root rot incidence (1.0%), white fly 0.50 / leaf
and  l eaf  hopper  0.42/ l eaf  w as recorded  i n  the
treatment of seed soaking w ith streptocycline @ 500
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ppm + seed dressing w ith carbendandazim @ 2 g/ kg
seed  + seed treatment w ith fipronil 5% SC @ 4 ml/ kg
seed and fol iar spray w ith streptocycline @ 250 ppm +
copper oxych l or ide @ 0.2% + fol iar   sp ray w ith
thiamethoxam 25 WG @ 0.3 g/ l i tre fol lowed by spray
of acetamiprid 20 SP @ 0.2 g / l i tre at 15 days interval
and this treatment also gave the highest grain yield of
clusterbean (12.10 q/ ha). The incidence of whi tefly
appears on clusterbean crop in the last week of August
(Maximum intensity in third week of September: 6-7
whitefly/ leaf), however, leaf hopper appears on the
crop in the first week of September (Maximum intensity
in third week of September: 5-6 leaf hopper/ leaf).

M anagement of  suck ing pests of  mothbean

At Bi kaner, min imum popu lat ion  of whi tef ly
(0.48) and  leaf hopper  (0.64) was recorded i n the
treatment of seed treatment w ith Imidacloprid 600 FS
@ 5 ml/ kg of seed+ fol iar spray w ith Thiamethoxam
25 WG @ 0.3 g/ l i tre and th is treatment also gave
maxi mum y i el d  (11.73 q/ ha) fol l ow ed  by Seed
treatment w ith Fipronil 5% SC @ 4 ml/ kg of seed +
foliar spray w ith Acetamiprid 20 SP @ 0.2 g/ l i tre in
which the whitefly and l eafhopper population was
0.52 and 0.76/ leaf, respectively and yield was 11.48
q/ ha.

Quali ty Characters

Guar
 M ean  val ue of  carbohyd rate con ten t  w as

maxi mum i n the nat ional  check RGC 1066
(45.02%).

 M axi mum mean  endosperm con ten t  w as
observed in national check RGC 1066 (42.63%).

 Mean protein content was maximum in CAZG
15-3 (32.61%).

 Maximum mean gum content was observed in
national check RGC 1066 (31.63%).

 M axi mum mean  v i scosi ty w as observed  i n
national check RGC 1066 (3546cp).

Cowpea
 Mean value of protein content was maximum in

the national check RC 101 (31.09%).
 Minimum tanni n conten t was observed i n the

national check PL 3 (0.296 mg/ g).

 Trypsin inhibitor activity was minimum in DC
7-15 (AVT-I) 1573(TUI/ g).

 Phytic acid content was minimum in VCP 12-007
(6.36 mg/ g).

M othbean
 Mean protein content was maximum in the RMO

3-570 (24.32%).

 Mean minimum tannin content was observed in
the RMO 3-570 (0.445 mg/ g).

 Trypsin inhibitor activity was minimum in RMO
225 (36 TUI/ g).

 Phytic acid content was minimum in RMO 4-1-6-
09 (5.45 mg/ g).

Frontl ine Demonstrations

Cowpea
N inety  fou r f ron tl i ne demonstrat ions w ere

allotted to five centres. Forty two demonstrations were
organized by five centres. Overall mean yield of high
yielding varieties w ith improved technology was 1084
kg/ ha and yield of local practices was 564 kg/ ha. 92.2
per cent  i ncrease in  y iel d  w as recorded i n
demonstrations.

In  Karnataka, UAS, Bangalore conducted 15
demonstrations on farmer’s field to demonstrate the
production potential of variety PHG 9. The mean yield
of demonstration plots was 258 kg/ ha. The average
yield obtained in control plots was 208 kg/ ha and in
this way, increase in yield of 24.3 per cent was recorded.

In  Keral a, A RS, Pattambi, organ ized  tw o
demonstrations by providi ng the seed of horsegram
variety, CRHG 9. This vari ety gave average yield of
1950 kg/ ha.

In  Rajasthan , ARS Bhi lw ara conducted fi ve
demonstrations by providing the seed of variety AK
42. This variety gave an average yield of 415 kg/ ha
which was 84.4% higher than the yield of local variety
225 kg/ ha.

Tribal Sub Plan

For upliftment of tr ibal population  of coun try,
Govt. of Ind ia formul ated  the t ribal sub plan and
separate budget was allot ted dur ing financial year
2016-17. AINRP on  Ar id  Legumes organ ized  the
demonstrations by providing the seed of high yielding
varieties of cowpea, guar and horsegram and technical
knowhow to raise the crops. Under tri bal sub plan,
total 219 demonstrat ions were conducted by th ree
centres i .e. RARI, Durgapura; ARS, Bhilwara and ARS,
Bilaspur on three arid legumes crops i .e. cowpea, guar
and horsegram. The per cent increase in the yield was
16 to 84.6.
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Transfer of  Technology

For effective dissemination of new pulse production technologies among farmers and other stakeholders,
fol low ing trainings and other extension activities were organized during 2017-18:

Activ ity D urati on No. of  
parti cipants 

Parti cipants 

Hi-Tech Pulse Production 
Technology 

21-25 August, 2017 35 Extension officials of stets department 
SM S, TA of U.P. 

M odule-II  Cert if ied Farm 
Advisor M AN AGE 
training programme 

03-17 October, 2017 07 ADA, SM S of dif ferent states  

M odel Training Course 
 

13-20 November, 2017 19 Joint  Director  (A gr icu lture) 
Deputy Director (Agr icu lture) Distt. 
Agril. Off icers of d if ferent states 

Training for Dal Millers of 
M aharashtra  

11-12 December, 2017 05 Dal M illers of  M aharashtra 

M ANAGE training 
programme 

05-14 February, 2018 22 DDA , ADA, SDO, BTM . SM S TA, of  
different states  

Traini ng of farmers    

19-21 September, 2017 31 Farmers of  Pusa, Bihar 

26-28 September, 2017 25 Farmers of  Sitamadhi, Bihar 
18-19 December, 2017 23 Farmers of  Dumka, Jharkhand 

16-19 January, 2018 48 Farmers of  Ranchi, Jharkhand 

05-08 February, 2018 21 Farmers of  Girideeh, Jharkhand 

21-24 February, 2018 47 Farmers of  Dhanbad, Jharkhand 
06-09 March, 2018 24 Farmers of  Gadhwa, Jharkhand 

Other States 

20-23 M arch 2018 26 Farmers of  Ranchi, Jharkhand 

07-09 June, 2017 30 Farmers of Jaloun, U.P. 
22-24 June, 2017 25 Farmers of Kannauj, U.P. 

27 June, 2017 45 Farmers of Kanpur Dehat, U.P. 

27-28 June, 2017 11 Farmers of Kannauj, U.P. 

30 August, 2017 42 Farmers of Kanpur Dehat, U.P. 
23-25 October, 2017 19 Farmers of Hardoi, U.P. 

21-22 February, 2018 18 Farmers of Fatehpur, U.P. 

9 August, 2017 136 Farmers of Fatehpur, U.P. (Under 
Farmer  FIRST Project) 

5 September, 2017 50 Farmers of Fatehpur  U.P. (Under 
Farmer  FIRST Project) 

5 December, 2017 60 Farmers of Fatehpur, U.P. (Under 
Farmer  FIRST Project) 

Uttar Pradesh  

10 January, 2017 50 Farmers of Fatehpur, U.P. (Under 
Farmer  FIRST Project) 
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Fi el d Day Organi zed/Farmer-Scient ist  M eeting 

Activ ity Durat ion   No. of  
parti cipants 
(Approx.) 

Part icipants 

Kisan Mela-2018 
&  
Farmer-Scientist Interface 
organized at I IPR, Kanpur  

17th M arch, 2018 
 

1000 Farmers, Entrepreneurs, Extension 
Personnel 

Chickpea and Pigeonpea Field 
Day at Vil lage Karchalpur, 
Fatehpur  under Farmer FIRST 
project 

22 M arch, 2018 150 Farmers of Fatehpur, U.P. 
 

Parti cipat ion  in  Agril . Exh ibi ti on &  Ki san M ela 

“Kr ishi Kalyan M ela held at 
M otihar i, Bihar on the occasion 
of Champaran Satyagrah 
Shatabdi Samaroh  

13-19 April, 2017 2150 Farmers, Entrepreneurs, Extension 
Personnel 

Agricultural Exhibition cum 
Seminar  was held at Pandit 
Deen Dayal Upadhyaya Dham, 
M athura. 

22-25 September, 
2017 

1890 Farmers, Entrepreneurs, Extension 
Personnel 

Agricultural Exhibition in 
Wor ld Food India-2017, New 
Delhi  

03-05 November, 
2017 

2000 Farmers, Entrepreneurs, Extension 
Personnel 

Kisan M ela and A griculture 
Technology Showcasing, at 
ICAR-CISH, Rahmankheda 
Lucknow   

30th November ,  
2017 

 

800 Farmers, Entrepreneurs, Extension 
Personnel 

Exhibition on the occasion of UP 
Diwas organized by State 
Agriculture Depar tment U.P. 

24th January,  
2018 

650 Farmers, Entrepreneurs, Extension 
Personnel 

AGRIEXPO 2018 organzied 
during International Conference 
on “Sustainability  of 
Smallholder Agriculture in 
Developing Countr ies under 
Changing Climatic 
Scenario” scheduled  at 
CSA UA &T, Kanpur, India-reg 

February 14–17, 
2018 

800 Farmers, Entrepreneurs, Extension 
Personnel 

Krishi Unnat i M ela 2018 
scheduled to be held at IA RI, 
New Delhi-reg. 

March 16–18,  
2018 

5200 Farmers, Entrepreneurs, Extension 
Personnel 

“Regional A gr icultural Fair  for 
Northern Region” at I IVR, 
Varanasi 

February 23–25, 
2018 

1500 Farmers, Entrepreneurs, Extension 
Personnel 
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 One documentary fi lm (4 minute) on “ Improved planting techniques of kharif pulse crops” was prepared.

Activ ity Durat ion   No. of  
parti cipants 
(Approx.) 

Part icipants 

04/ 06/ 2017 30 Farmers of Bhind , M .P. 

05/ 06/ 2017 19 Farmers of Hardoi, U.P. 

15/ 06/ 2017 46 Farmers of Raibareli, U.P. 
22/ 06/ 2017 18 Farmers of Jaloun, U.P. 

26/ 06/ 2017 48 Farmers of Unnao, U.P. 

29/ 06/ 2017 35 Farmers of Hamirpur, U.P. 
26/ 08/ 2017 37 Farmers of Unnao, U.P. 

25/ 09/ 2017 50 Farmers of Hamirpur, U.P. 

26/ 09/ 2017 38 Farmers of M au, U.P. 

27/ 09/ 2017 21 Farmers of Gorakhpur , U.P. 
06/ 10/ 2017 20 Farmers of Urai, U.P. 

10/ 10/ 2017 42 Farmers of Kanpur Dehat, U.P. 

11/ 10/ 2017 40 Farmers of Karouli Rajasthan 

12/ 10/ 2017 32 Farmers of Anooppur 
13/ 10/ 2010 23 Farmers from Katni, M adhya Pradesh 

13/ 10/ 2017 90 Farmers from Reewa, M adhya Pradesh 

29/ 11/ 2017 36 Farmers from Guna, M .P. 
22/ 12/ 2017 51 Farmers from Satna, M .P. 

29/ 12/ 2017 14 Farmers from Katni, M .P. 

10/ 01/ 2018 50 Farmers from Bhind , M .P. 

10/ 01/ 2018 24 Farmers from Katni, M .P. 
11/ 01/ 2018 17 Farmers from Vid isha, M .P. 

20/ 01/ 2018 34 Farmers from Shahdol M.P. 

07/ 02/ 2018 56 Farmers from Damoh, M.P. 

07/ 02/ 2018 12 Farmers from Vid isha, M .P. 
09/ 02/ 2018 12 Farmers from Jabalpur, M .P. 

10/ 02/ 2018 70 Farmers from M uraina, M.P. 

13/ 02/ 2018 12 Farmers from Vid isha, M .P. 

16/ 02/ 2018 70 Farmers from Guna, M .P. 
11/ 03/ 2018 81 Farmers from M uraina, M.P. 

12/ 03/ 2018 40 Farmers from Lodhipur , Shahjahanpur  

13/ 03/ 2018 20 Farmers from Shahjahanpur  U.P. 
13/ 03/ 2018 23 Farmers from Jabalpur, M .P. 

20/ 03/ 2018 50 Farmers from Varanasi, U.P. 

22/ 03/ 2018 150 Farmers from Kanpur, U.P. 

23/ 03/ 2018 45 Farmers from M uraina, M.P. 
25/ 03/ 2018 55 Farmers from Satna, M .P. 

Exposure vi si t at I I PR, Kanpur 

28/ 03/ 2018 25 Farmers from Gwaliar , M .P. 
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Participation in Kisan Mela
Sci en ti sts of the cen tre par t i ci pated  i n  the

“Krishimela” at Dharwad and Bijapur, organized by
UAS, Dharwad during September, 2017 and Janauary,
2018 and  displ ayed seed sampl es of  IIPR released
varieties and various charts related to crop production
and  p lan t  p rotect ion  measures i n  pu l se crops.
Scientists of RRC attended chickpea field day on 6th

Feb. 2018 organized by Un iversity of  Agricu ltural
Sciences at Dharwad.

Participation in Kisan Mela at Dharwad and Bi japur

Farmers Field Visi ts

Conduct of  FLDs and vi si ts to farmer ’s
f ields

Five FLDs were conducted on Chickpea (JG-11)
in  dif ferent farmer’s fields in N arendra, Amargol,
Byahatti ,Kundgol of Dharwad and Naregal of Gadag
district during rabi-season and visited pulse grow ing
farmers f iel ds of  Dharwad, Belgaum and Bijapur
district during kharif/ rabi and interacted w ith them.
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Training and Capaci ty Bui lding

Deputation Abroad

Dr. N .P. Singh, Dr. Aditya Pratap and
Dr. Sanjeev Gupta visited Bangladesh
A gr i cul tu ral  Research  Insti tu te,
Joydebpur, Dhaka, Bangladesh on
May 30-31, 2017 to participate in the
A nnual  Pl ann i ng-cum-Revi ew
M eet i ng of the ‘Internat i onal
Mungbean Improve-ment N etwork’

funded  by the Austral ian Centre for International
Agricultural Research. In this meeting, the progresses
of the project during the initial year as well as technical
programme for the next year were discussed.

Dr. Kri shna Kumar, H ead , Crop
Protect i on D i vi si on , depu ted  for
delivering a talk on “Exploration and
exp l oitat ion  of  p lan t  growth -
promoting and antagonistic microbes
for crop health management in India”
dur ing 5 th  A si an  Pl an t Growth -
Promot ing Rh i zobacter i a In ter -

national Conference for Sustainable Agriculture 2017
at Bogor, Indonesia from July 16-19, 2017.

Dr. Aditya Pratap visited WorldVeg,
Tainan, Taiwan between Nov., 14-24,
2017 to attend a training programme
on ‘Molecular breeding in mungbean’.
Dur ing thi s v isi t, Dr. Pratap  also
interacted  w ith the Scientists and Staff
of WorldVeg and delivered a seminar
on ‘Pulses improvement programme

in India’.

Dr. Alok Das, Scient ist, Divi sion  of
Plant Biotechnology was deputed to
at tend  a Workshop at  Bangladesh
Agricultural Research Institute (BARI)
on Biosafety as resource person. He
delivered a presentation on Biosafety
Issues at Dhaka on 26th July, 2017.

Dr. S.K. Chaturvedi, Principal Scientist, Division
of Crop Improvement visited Tanzania as Member of
Delegation led by Joint Secretary, Ministry of External
Affair s. To discuss “Bilateral cooperation if fi eld of
agriculture especial ly in pulses” during 8-16 July 2017.

Dr. S.K. Chaturvedi, Principal Scientist, Division
of  Crop Imp rovement visited Kenya A s Expert  &

Principal Investigator of TL-III to attend Seed System
Strategy Devel opmen t Workshop , Nai robi , Kenya
during 29-11-2017 to 2-12-2017.

Dr. A d itya Pratap  vi si ted  BA RI, Dhaka,
Bangladesh to participate in annual planning-cum-
rev i ew meet i ng of  the In ternati onal  M ungbean
Improvement Network.

Dr. Adi tya Pratap visited Worl dVeg (AVRDC)
Taiwan w.e.f. N ov. 14-25, 2017 to attend t rai ni ng
programme on ‘Mungbean Molecular Breeding’.

Trainings attended
 Dr. Sanjay M. Bandi attended the ICAR sponsored

Short Course (10 days) on “Nanotechnological
approaches in Pest and Disease Management”
held at ICAR-National Bureau of  Agricul tural
Insect Resources (NBAIR), Bengaluru during 15
to 24 November, 2017.

 Dr. Neetu  Si ngh Kushwah at tended  six  days
training on “Genome sequencing: Methods and
Applications” held at  ICAR-NBFGR, Lucknow
on March 12-17, 2018.

 Dr. Neetu Si ngh Kushw ah attended N ational
Conference on “Innovative Farming for Food and
Livelihood security in changing Climate” held at
BCKV, Kalyani, West Bengal.

 Dr. Neetu Singh Kushwah visited ICAR-Central
Inst itute for Cotton Research, Nagpur to get
acquainted w ith confined  field trials on cotton
from June 21-22, 2017

 Dr. Shanmugavadivel  attended Workshop on
Breeding Management System for data migration
at IIPR from 15th-18th Nov 2017.

 M r. Sudh i r  Kumar  attended  Professi onal
Attachment Training” for 3 months (17th Nov. 2017
to 16th Feb. 2018) at ICRISAT, Hyderabad.

 Dr. Alok Das at tended  Train ing Workshop  on
Biosafety  as resource person  to del i ver  a
presentation on Biosafety Issues at Bangladesh
Agricultural Research Institute (BARI), Dhaka,
Bangladesh on 26 July, 2017.

 Dr. Alok Das at tended IBO Update for ICAR-
Indian Institute of Pul ses Research, Kanpu r,
Inst i tu t i onal  Bi osafety  Off i cer  Trai n ing
Workshop : A ud it i ng Contai ned  Research
Facil i ties on September  10, 2017 in Bangalore,
India.
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 Dr. Aravinda K Konda attended the workshop,
“Essential p rogramming for Life sci entists”, at
IIT, Hyderabad during July 13-15, 2017.

 Dr AK Srivastava attended training programme
on “ A dvanced  Experi mental  Designs and
Statistical Analysis for Breeding and Agronomic
Trials” organized by ICARDA w.e.f. Oct. 23  to
Nov. 3, 2017 at ICAR-IASRI, New Delhi.

 Dr Basavraja T attended five days International
M ungbean  Imp rovemen t Project (IMIN )
w orkshop  on  pl an t  breed ing database and
stat ist ics organi zed  by AVRDC-IMIN project
par tners at  AVRDC-ICRISAT Campus,
Hyderabad during October 23 -27, 2017.

 Dr Basavraja T attended one day Germplasm field
day on Kharif oilseeds and pu lses (Mungbean
and Urdbean) at ICAR-NBPGR, Isspur farm, New
Delhi on October 5, 2017.

 Dr. Amrit Lamichaney participated in three days
training on TOT on Skill  Development organized
by ASCI at RVSKVV, Gwalior during December
11-13, 2017.

 Dr Aditya Pratap attended national consultation
on bioresources for sustainable development held
at Institute of Life Sciences, Bhubaneswar, Odisha,
on July 31-August 2, 2017.

 Dr. DS Gupta attended CAFT training of 21 days
on “Application of OMICS Tools and Techniques
for  Agr icultural  Germplasm Improvement”  at
ICAR-IASRI, New Delh i from Feb. 9, 2018 to
March 1, 2018.

 Dr A K Par ihar  at tended Group  Meet  on
Mungbean , Urdbean, Cow pea and Guar  for
sp ri ng, summer  &  r ice fal l ow  cul ti vati on  at
RVSKVV, Gwalior, during November 10-11, 2017.

 Dr. Jitendra Kumar attended Review Meeting of
Foreign aided Projects, held on June 22, 2017 at
ICAR, Krishi Bhawan New Delhi

 Dr. Jitendra Kumar attended Annual Review &
Planning Meeting of DAC-ICAR-ICARDA on Pre-
breeding in lenti l  and chickpea held at NASC,
Pusa Campus, New Delhi on July 4, 2017.

 Dr. C.P. Nath, Scientist attended the International
Centre for Agricultural Research in the Dry Areas
(ICA RDA ) funded  t rai n ing programme on
“Advanced experimental designs and statistical
anal ysi s for  breedi ng and agronomi c tri al s”

organized by ICARDA w.e.f. October 23, 2017 to
November 3, 2017 at IASRI, New Delhi.

 Dr. C.P. Nath, Scientist participated in the ICAR-
sponsored short course on “Enhancing nutrient
use efficiency though next generation ferti l izers
in field crops” from November 21-30, 2017 at
ICAR-Indian Institute of Pulses Research, Kanpur,
U.P.

 Mr.  K K Hazra, Scientist participated in the ICAR-
sponsored short course on “Enhancing nutrient
use efficiency though next generation ferti l izers
in field crops” from November 21-30, 2017 at
ICAR-Indian Institute of Pulses Research, Kanpur,
U.P.

 Dr. PR Sabale attended the Refresher course on
i nnovati ve st rategies for  d iagnosi s and
management of plant diseases at UAS, Dharwad
from 8th to 28th Dec. 2017

 Dr. Revanappa attended the training programme
on plant breeding data base and statistics from
Oct, 23-27, 2017 held at world vegetable centre,
South Asia office, ICRISAT campus, Hyderabad.

 Dr. M H Kodandaram, Principal Scientist acted
as Resource Person in a training programme on
“Innovati ve approaches in pest management
through bio-rationals against biotic and abiotic
stress of major fields crops under cl imate resil ient
agriculture” held from 5-19th Feb., 2018 at UAS
Dharwad.

 Dr. Revanappa and Dr.P.R. Saabale attended the
Group Meet for   All  India Coordinated Research
Project on MULLaRP, and Arid legumes held at
G. B. Pant University of Agriculture & Technology,
Pantanagar

 The scientists of IIPR, RRC are involved in PG
Teaching & Research Guidance at University of
Agricultural Sciences at Dharwad.

Symposiums/Seminars
 Dr. Revanappa, Dr. PR Sabale and Dr. M.H.

Kodandaram par ti ci pated  i n  the Nat i onal
symposium on Pulses for nutritional security and
agricultural sustainabil i ty held at Kanpur from
2-4th Dec. 2017.

 Dr. Revanappa, par ti ci pated  i n  Nat i onal
conference on Genetics and Cytogenetics held at
UAS, Dharwad held from 1–2, Feb. 2018.
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Awards and Recogni tions
Dr. N .P. Singh, Di rector, ICAR-IIPR,
w as awarded  w ith Dr. Dharmpal
Singh Lifetime Achievement Puraskar
by U.P. A cademy of  Agr i cu l tural
Sciences, Lucknow. The award  was
presented to Dr. Singh by Hon’ble
Governor of Uttar Pradesh Shri Ram
Naik on June 14, 2017, in the presence

of Drs. Mangala Rai and Panjab Singh, both former
DG, ICAR and other dignitaries. Dr. Singh has been
aw arded for h is notabl e con tri but ions i n over al l
agricultural development in Uttar Pradesh.

 Dr. Uma Sah, Pr. Scientist received Dr. Ram Pratap
Singh Vi shisht Kri shi Vai gyan ik Puraskar i n
Agricultural extension management category for
the year 2016 from Uttar Pradesh Academy of
Agricultural Sciences at Lucknow. The award was
gi ven  by Hon’ble Agr icul ture M ini ster, Uttar
Pradesh, Shri Surya Pratap Sahi in presence of
Hon’ble Governor , Uttar Pradesh, Shri Ram Naik
on  June 14, 2017 during National Seminar on
“Agriculture Research and Education in Relation
to Devel opmen t of  In tegrated  Agr i cu l ture:
Chal lenges & Solut ions” held at ICAR-Indian
Institute of Sugarcane Research (IISR), Lucknow.

 Dr. Chand ra M ohan  Singh , Young Scient ist
(SERB-DST), Crop Improvement Div ision, got
“ Aw ard for D i st i ngu i shed  Research  i n
International Arena” in recognition of his global
achievement in the field of agricultural research
i n Nati onal Semi nar on “N ew  Paradi gm of
Strengthening Agricultural Education in India –
A  Cri ti cal  Overvi ew ” hel d at ICAR- Ind ian
Institu te of Sugarcane Research, Lucknow  by
Agrigate Foundation on Apri l  17, 2017.

 Dr. Shanmugavadivel, Scientist was awarded the
Young scientist Award for contribution in the field

“Chaudhari Devi Lal Outstanding Al l  India
Coordinated Research Project Award 2016”
to the AICRP on Chickpea

Recogni zing its pioneeri ng role i n promot ing
chickpea research in the country, the Indian Council of
Agricultural Research has conferred the prestigious
“ Chaudhar i D evi  Lal  O utstand i ng A ll  I nd i a
Coordinated Research  Project  Award 2016” to the
AICRP on Chickpea on July 16, 2017.
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of Agricultu ral Biotechnology given by Society
by Scien tifi c Development i n Agr icul ture and
Technology, Meerut, UP on December 2017.

 Dr Ummed Singh, Senior Scientist was honoured
with ‘Distinguished Scientist Award’ by Society
for Bioresource and Stress Management, Kolkata
i n the Th ird  In ternat ional Conference on
‘Bi oresource and Stress Management’ held  at
State Institute of Agriculture Management (SIAM),
Jaipur, Rajasthan during November 08-11, 2017.

 Dr Abhishek Bohra has been awarded w ith ISPRD
Young Scienti st award-2017 to recogn ize h is
contribution in the area of legume genetics and
breed ing. N otew or thy achi evements of  hi s
research work include large-scale DNA markers
in  p igeonpea and  chi ckpea, f ir st  SSR-based
genet ic map of pigeonpea, fir st  hi gh-densi ty
genetic l inkage map of chickpea. Concerning trait
mapp ing, he was involved i n the studies that
reported a set of QTLs/ marker-trait associations
governing resistance to steri l i ty mosaic diseases
(SMD), Fusarium w ilt and ferti l i ty restoration in
pi geonpea. H is si gn ifi can t con tr ibu ti on al so
involves discovery of a QTL “hot spot” region in
chickpea control l ing a range of drought tolerance
related traits.

 Dr Ummed Singh, Senior Scientist was honoured
with ‘Distinguished Scientist Award’ by Society
for Bioresource and Stress Management, Kolkata
i n the Th ird  In ternat ional Conference on

‘Bi oresource and Stress Management’ held  at
State Institute of Agriculture Management (SIAM),
Jaipur, Rajasthan during November 08-11, 2017.

Dr. C.S. Praharaj, PS & Head  w as
conferred  w ith Best Scient ist Award
2017 (Sen i or  Category) for
Ou tstand i ng Con tr i but i on i n
A gr i cul tu ral  Research  and
Devel opmen t by  ICA R-Indi an
Institute of Pulses Research, Kanpur
on Institution Foundation Day held on
Sept. 5, 2017.

 Dr Abhishek Bohra received I IPR’s Best Scientist
Award for the year 2017 in the young scientist
category.

 Best Scientist Award in Senior Scientist Category
by ICAR-N at i onal  Ri ce Research  Insti tu te,
Cut tack  on 23.04.2017 du ri ng 71st Insti tute
Foundation Day and Dhan D iwas at Cuttack,
Odisha.

 Mr. Uday Jha was awarded w ith Young Scientist
Award during Third International Conference on
Bioresource and Stress management, held during
Nov. 8-11, 2017 at Jaipur, Rajasthan, India.

 Dr. C.P. N ath  received  “ The Indi an  Science
Congress Association  (ISCA) Young Sci enti st
Award” for 2017-18 in the Section of Agriculture
and Forestry Sciences on March 20, 2018 in the
Manipur University, Imphal.

Dr. Bansa Si ngh w as el ected as
President of Nematological Society of
India, Division of Nematology, IARI,
New Delhi for the period of 2018-19.
Nematologi cal Society of  India was
establ ished i n  1969 and  started
publ i cat i on  of Indi an  jou rnal  of
Nematology in 1971. This society is

also member of International Federation of Nematology
Societies.
 Dr. Jitendra Kumar received Bioved Fellowship

Aw ard  2018 on  the occasi on of  “20th Ind ian
Agricultural Scientists and Farmers’ Congress on
“ Recen t N eed  based  and  Eco-Fr i end l y
Technologies for Doubling Farmers’ Income”
during Feb. 17 -18, 2018, Bioved Research Institute
of  A gr icu l tu re, Technology &  Sci ences,
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Sr ingverpur, A llahabad in the auditori um of
Bioved Kr ish i  Prodyogi k i  Gram, M oharab,
Allahabad.

 Drs. Jitendra Kumar, Mr. Uday Jha,  Dr. AK Parihar,
Dr. Ummed Singh  and  Dr. Alok Das received
ISPRD fellowship Award 2017, on the occasion
of Nat ional  Symposi um held  on  Pu lses for
N utr i ti onal  Secu r ity  and  Agr i cu l ture
Sustainabil i ty (PulSym 2017) during December
2-4, 2017, IIPR.

 Dr C.S. Praharaj, PS & Head was nominated as
Editor-in-Chief for the Journal of Food Legumes
published by ISPRD, ICAR-IIPR, Kanpur for 2017-
20.

 Dr. A l ok  Das w as el ected as M ember,
International Society of Root Research, Germany
(ID: 589)

 Dr. A l ok  Das w as el ected as M ember,
Internati onal  Soci ety of  Biosafety Research ,
Washington DC (ID: 2018-016-01)

 Dr. C.P. Nath was recognized as a “Member of the
International Soil Ti l lage Research Organization
(ISTRO)” in the year 2017.

 Dr. Neetu Singh Kushwah, Scientist was awarded
best Innovative Research Paper Award entitled
“ Isol ati on, cl on i ng and characteri zat i on  of
promoter of Rubisco Small Subunit 2B (rbcs2b)
gene of Arabi dopsisthaliana dur ing ‘1st  Farm
Innovati on  Congress-2018’ and  Nat i onal
Conference on ‘Innovative Farming for Food and
Livelihood security in changing Climate’ held on
12th-13th January, 2018 at BCKV, Kalyani, West
Bengal.

 Best Oral Presentation  Award: Paper en titl ed
‘Exploitation of  Tr ichoderma and PGPRs for
M anagemen t of  Wil t of  Major Pu lse Crops’,
authored by M ish ra, R.K., M oni ka M ish ra,
Naimuddin, and Krishna Kumar and presented
by R.K. Mi sh ra was ad judged as best  oral
p resentat ion  in  N at i onal  Symposi um on
“ Doubl ing Farmers’ Income and  Farm
Profitabil i ty by 2022" held at Dr. BBAU, Lucknow
organized by RASSA on  Oct. 28-29, 2017.

 Poster of the paper ent itl ed ‘Development of
Whitefly and Defoliator  Resistant M arker free
Black gram (Vigna mungo)’ authored by Paras, P;
Meenal  Rathore and  N .P. Si ngh  presen ted in
NCPP 2017 Emerging Role of Plant Physiology
for Food  Secu r ity  and  Cli mate Resi l ien t
Agricu lture” (Ref  PB46) held   at IGKV, Raipur
from Nov. 23-25, 2017  was adjudged for the Best
Poster Award.

 Paper entitled ‘Identification of New Donors for
Phytoph thora Stem Blight  (PSB) i n Short and
M ed i um Durati on  Pi geonpea’ authored  by
R.K.M ish ra, N ai mudd i n , M oni ka M i shra,

Abhi shek Boh ra, Satheesh Naik  SJ, Kri shna
Kumar, D. Dutta, F. Si ngh and I.P. Singh w as
aw arded Best Poster Award du ring National
Symposium on ‘Pulses for Nutritional Security
and Agricultural Sustainabil i ty (Pulsym2017)’
held at ICAR-IIPR, Kanpur on Dec. 2-4, 2017.

 Drs. Satheesh Naik SJ, Amrit Lamichaney, Kiran
Gandhi  B, Abhi shek Boh ra, Di bendu Datta,
Mishra RK, Farindra Singh, Singh IP and Singh
NP received Best Poster Award for the poster of
the paper  en ti tled “Iden tif icati on  of  tolerant
genotypes against pulse beetle in  pi geonpea
(Cajanus cajan (L.) Mil l isp .)” dur ing Nati onal
Symposium on Pulses for Nutritional Security
and Agricultural Sustainabil i ty held at ICAR-
IIPR, Kanpur during December 02-04, 2017.

 Dr AK Parihar received ‘Best Poster Award’ for
abstract entitled “Pulses outlook: trend, market
and policy initiatives” at National Symposium
on  Pu l ses for  Nu tr it i onal  Secu ri ty  and
Agricultural Sustainabil i ty organized during Dec.
2-4, 2017 by ISPRD and  ICA R-I IPR i n
collaboration w ith ICAR, New Delhi.

 Dr. C.P. Nath was awarded the Best Poster Award
in ‘PulSym2017’ (National Symposium on Pulses
for  N utr i ti onal  Secu r ity  and  Agr i cu l tural
Sustainabil i ty) held during December 2-4, 2017,
organized by Indian Society of Pulses Research
and Devel opmen t (ISPRD) and ICAR-Indi an
Institute of Pulses Research in collaboration w ith
Indian Council of Agricultural Research at ICAR-
Indian Institute of Pulses Research, Kanpur.

 Dr C.S. Praharaj, PS & Head was nominated as a
Member of Institute Management Committee of
ICAR-Indian Institute of Seed Science, Mau, Uttar
Pradesh for a period of 3 years w ith effect from
23.02.2018 to 22.02.2021.

 Dr. Kr ishna Kumar as a Mentor guided Dr. N .
Amaresan , Assi stan t Professor, C.G. Bhakta
Inst i tu te of  Bi otechnol ogy, Uka Tarsadi a
University, Bardoli, Dist-Surat,  Gujarat for -INSA-
Vi si ti ng Sci en tist Fell ow sh ip (October  2017-
Novermber 2017).

 Dr. A l ok  Das, Sci ent i st, D iv i sion  of  Plan t
Biotechnology was nominated Institute Scientist
for Science India Portal (https:/ / scienceindia.in/ ).

 Dr C.S.Praharaj, PS and  H ead  w as Cou rse
Director for ICAR sponsored Summer School on
“ Scal ing Water  Product i vi ty and Resou rce
Conservation in Upland Field Crops Ensuring
More Crop per Drop” held during Sept 6-26, 2017
at   ICAR-Indi an Insti tute of  Pul ses Research,
Kanpur. He was also Course Coordinator in ICAR
sponsored Short Course on “Enhancing Nutrient
Use Ef fi ci ency th rough  N ext Generati on
Ferti l izers in Field Crops” held at IIPR, Kanpur
during Nov 21-30, 2017.
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On-going Research Projects

S 
No. 

I IPR Code Proj ect 
name 

Sub-project PI Co-PI Peri od  

Geneti c enhancement of pul se crops for yi eld, stabil ity and quali ty. 

                                                                                              Coordi nator: Dr. Shi v Sewak  

2017-20 

Breeding for yield 
enhancement in desi 
chickpea 

Dr. S. K. Chaturv edi Dr. Yogesh Kumar  

Breeding for higher yield 
and enhance resistance 
against abiot ic resistance 
in chickpea 

Dr. A .K.  Srivastava   

 

Dr. U.C. Jha 

Dr. L. Manjunath 

 

Breeding for  high yield 
and enhance resistance 
against abiot ic stresses 
resistance in chickpea 

Dr. U.C. Jha  

 

Dr. A rchana Singh-
(Bhopal) 

 

Improving  seed protei n 
content in chickpea  

Dr. B. Mondal M r. Vaibhav Kumar  

Chickpea 

Breeding for yield 
enhancement in kabuli 
chickpea sui table for 
different ecologies 

Dr. Yogesh Kumar Dr. S. K. Chaturvedi 

Dr. B. Mondal 

Dr. L. Manjunath 

 

Early maturing pigeonpea Dr. D ibendu Datta  Dr. A bhishek. Bohra  

Medium durat ion Dr. A rchana Singh 
(Bhopal) 

Dr. P.K. Katiyar  

Pigeonpea 

Long durat ion Dr. Satheesh Naik, SJ Dr. Farindra Singh   

Mungbean Mungbean component Dr. A ditya Pratap,  

 

Dr. T. Basavraj  

Dr. Revenappa- 
(Dharwad) 

 

Sub-component 1 Dr. P.K. Katiyar   

 

Dr. Debjyoti Sen Gupta 

Dr. Revenappa- 
(Dharwad) 

Dr. A rchana Singh 
(Bhopal) 

 Urdbean 

Sub-component 2:  

Bio-fortif icat ion for 
quality traits in urdbean 
(Vigna mungo L. Hepper) 
and Fe metabolism related 
genes’ expressi on in lenl il 
(Lens culineris Medik.) 

Dr. Debjyoti  Sen 
Gupta 

Dr. Ummed Singh  

Lentil  Dr. Jitendra Kumar Dr. Debjyoti  Sen Gupta  

Fieldpea   Dr. A .K. Parihar Dr. R. K. Mishra  

1. CRSCII PRSI L 

201700100140 

 

Rajmash  Dr. T. Basavraj Dr. L. Manjunath  
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S 
No. 

I IPR Code Project 
name 

Sub-project  PI Co-PI Period  

Plant Geneti c Resources M anagement and its ut il izat ion through pre-breedi ng.                              
Coordi nator : Dr. Farindra Si ngh 

2017-20 

Urdbean   Dr. P.K. Katiyar 

Dr. Debjyoti Sen Gupta 

 

Pigeonpea   Dr. D ibendu Datta 

Dr. Satheesh Naik SJ 

 

Mungbean   Dr. A ditya Pratap  

Lentil   D r. Jitendra Kumar  

 Chickpea 
(Bhopal) 

  Dr. A rchana Singh  

Fieldpea   Dr. A . K. Parihar  

Chickpea   Dr. B. Mondal  

Urdbean & 
Mungbean 
(Dharwad) 

  Dr. Rev enappa B  

Rajmash   Dr. Basavaraja T  

Horsegram 
& Cowpea 

PGR Management and 
genet ic enhancement for 
grai n yield and resistant 
to mult iple di seases   

Dr. Revenappa-
Dharwad 

 2015-20 

2. CRSCIIPRSIL 

201700200141 

 

Lathyrus PGR Management and 
improvement of  grasspea 
for  low ODAP 

Dr. A rchana Singh 

(I IPR RS, Bhopal) 

Dr. Neetu Singh 
Kushwah 

2015-20 

Seed Product ion and Qual ity enhancement                       Coordinator : Dr. P.K. K at iyar                                                             2017-20 

SP 1: To study the effect  
of climat ic variable 
(r ainfall and elevated CO2 

D r. A . Lamichaney Dr. P.K. Katiyar 

Dr. Kalpana Tiwari 

Mr . Alok Kumar 

 

3. CRSCIIPRSIL 

201700300142 

 

SP 2: To enhance f ield 
emergence of extra large 
seeded kabuli chickpea 

M r. A lok Kumar Dr. A . Lamichaney 

Dr. P.K. Katiyar 

 

CRSCIIPRSIL 

201700400143 

Genomics enabl ed Pul se i mprovement   

                                                            Co-ordi nator  : Dr. K.R. Soren 

2017-20 

SP 1: Marker-assisted gene 
pyramiding for pod borer  resistance 
and drought tolerance in elite 
chickpea   

Dr. K.R. Soren Dr. A lok Das 

Dr. Shanmugavadivel  
P. S. 

Dr. Sujayanand, G.K. 

Dr. Biswajit  Mondal 

June 2014   

to    

May 2019 

SP 2: Molecular d issect ion of response 
to terminal heat in chickpea 

Dr. Shanmugavadivel  
P. S 

Dr. K.R. Soren 

Dr. S. K. Chatur vedi 

Nov . 2014 

 to  

May 2019 

4 

 

 

SP 3: Trait  mapping for developing 
plant ideotype  in pigeonpea. 

Dr. Shanmugavadivel  
P. S  

Dr. A bhishek Bohra 
Dr. Satheesh Naik SJ 

July 2016 
to 

June 2019 
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S 
No. 

IIPR Code Project 
name 

Sub-proj ect PI Co-PI Peri od  

Transgenic technol ogy f or  crop i mprovement 
Coordi nator  : Dr. M eenal  Rathore 

2017-20 

SP 1: Genetic engineer ing for 
development of pod borer  resistant 
chickpea using multigene approach 

Mr. K. Aravind Kumar  Dr . Alok Das 
Dr . Sujayananad G.K  
 
 

2015-20 

SP 2: Development of regeneration 
and transformation protocol in 
grasspea (Lathyrus sativus). 

Dr . Neetu Singh 
Kushwah 

Dr . Alok Das                
 Dr. Archana Singh 
Dr . Shanmugavadivel  
P. S 

2017-20 

5. CRSCII PRSI L 
201700500144 

 

SP 3: Devel opment of whitefly 
tolerant genetically transformed  
green gram (Vigna rediata)  

Dr . Meenal Rathore Dr . Alok Das   
Dr . Neetu Singh 
Kushwah               

2017-20 

Development of resource-use eff ici ent agro-technol ogies involvi ng pulses and its croppi ng 
systems under diversi f i ed agro-ecol ogi es  
                                                                                           Coordinator   :Dr. C.S. Praharaj 

2017-20 

SP 1: Long-term effect of pulses in 
cropping systems  on soil health and 
crop productivity in Indo-Gangetic 
plains                          

Dr . C.S. Praharaj 
 

Dr . Narendra Kumar 
Dr . Ummed Singh 
Mr. K.K. Hazra 
Dr . C. P. Nath 
Dr . R. K. Mishra 

 

SP 2: Soil-plant-nutr ient dynamics for 
efficient nutri ent management in 
pulses (A ssessment of soil plant 
nutri ent dynamics for strategic 
nutri ent management in pulse based 
cropping system) 

Mr. K. K. Hazra Dr . Ummed Singh 
Dr . C. P. Nath 
 

2015-18 

SP 3: Evolving strategic nutrient 
supply for higher productivity in 
pulses systems  

Dr . Ummed Singh   

SP 4: Precision ir rigation scheduling 
for higher water productivity in 
pulses-based cropping systems                     

Dr . CS Praharaj Ummed Singh,  
Ram Lal Jat 

 

SP 5: Scaling productivity and 
nutri ent use efficiency i n pulses-based 
cropping systems in Central India 
(Improving  productivity and nutrient 
use efficiency through micronutrient 
management  in soybean – chickpea 
cropping system in Central India) 

Dr . R. L. Jat Dr . C.S. Praharaj 
 

2016-19 

SP 6: Enhancing productivity in 
diverse pulses based cropping 
systems through improved nutrient 
management in Peninsular India 

Dr . M.S. Venkatesh Dr (Mrs) Ganajakshi 
Math, Professsor 
(Agron), UAS Dharwad 

2017-2020 

SP 7: Development of climate resilient 
RCTs for pulses-based cropping 
systems 
 

Dr . Narendra Kumar Dr . CP Nath, 
Dr . Lalit Kumar  
Dr . D N Borase 
Dr . RP Dubey  
(DWR, Jabalpur) 

 

SP 8: Weed management strategies for 
enhancing productiv ity and 
sustai nability of pulses systems (Weed 
management in r ice–chickpea 
cropping system under  conservation 
practi ces 2016-21)                                  

Dr. C P Nath, 
 

Dr . Narendra Kumar  

6. CRSCII PRSI L 
201700600145 

 

SP 9: Farm mechanization suitable for 
pulses                                                                      

Er. Man Mohan Deo Dr . Prasoon Verma,  
Dr . C. S. Praharaj 
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S 
No. 

I IPR Code Project 
name 

Sub-project PI  Co-PI  Period  

CRSCIIPRSIL 
201700700146 

Post harvest management of  pulses, value addit ion and by-product ut il izat ion.                                    
Coordinator ; Dr. Prasoon Verma  

2017-20 

 SP 1: Determination of milli ng 
characteristics for pulse cultiv ars  

Dr. Prasoon Verma Er. Man Mohan Deo  

7. 

CRSCIIPRSIL 
201600500129 

 
 

SP 2: Enhancing efficiency of  abrasive 
dehusking unit of  I IPR Mini Dal Mil 
for dif ferent Pulses.   

Dr. Prasoon Verma Er. Man Mohan Deo Oct. 2016 
to Sept. 
2019 

Characteri zat ion of pest and pathogens and host pl ant resi stance in pulses  
PI : Dr . Nai muddin 

2017-20 

Chick pea  
 

 Dr. Manjunatha, L.,  
Dr. Bansa Singh,  
Dr. Devendrappa M  

 

Lent il  
 

 Dr. Naimuddin,  
Dr. Mohd. A kram,  
Dr. Bansa Singh,  
Dr. Devendrappa M  

 

M ungbean and Urdbean  Dr. Mohd. A kram,  
Dr. Naimuddin,  
Dr. Bansa Singh,  
Dr. Devendrappa M  

 

Pigeonpea  Dr. R.K. Mishra,  
Dr. Naimuddin, 
Dr. Sabaale, P.R.,  
Dr. Mohd.Akram  

 

8. CRSCIIPRSIL 
201700800147 

 

Cowpea and Horsegram (Dharwad 
centre) 

 Dr. Sabaale, P.R., 
Dr. Mohd.Akram 
 

 

Bio-intensive management of major  pest and pathogens of pulse crops 
                                                                PI : Dr. K rishna Kumar 

2017-20 

Bio-intensive management of major 
diseases of pigeonpea  

Dr. R.K. Mishra Dr. Naimuddin 
 

June 2014   
to    
May 2019 

Potentials of fungal bio-agents for 
management of parasit ic nematodes of 
pulses 
 

Dr, R. Jagadeeswaran Dr. Bansa Singh June 2014   
to    
May 2019 

Development of mult i-t rait  
Trichoderma sp. formulat ion for the 
management of dry root rots of 
chickpea 
 

Dr. Kri shna Kumar  Dr. Manjunatha L.,         
Dr. R. K. Mishra 

July 2016 
to June 
2019 

Development of micro-encapsulated 
formulat ion of Helicoverpa armigera 
NPV (HaNPV) to improve its 
photostability 
 

Dr. Sanjay Bandi Dr. S. K. Singh, 
Dr. Lalit  Kumar 

July 2016 
to June 
2019 

M anagement of major foliar diseases 
of chickpea   through host resistance 
and phylloplane microbes 
 

Dr Manjunatha, L. Dr. Krishna Kumar  June 2016 
to June 
2019 

Harnessing the bio-compounds of 
actinomycetes against Helicoverpa 
armigera 
 

Dr. Kiran Gandhi B. Dr. Krishna Kumar  ,  
Dr. Lalit  Kumar,           
Dr. D. N. Borse 

Oct. 2016 
to June 
2019 

9. CRSCIIPRSIL 
201700900148 

 

Characterization and enhancement of 
shelf  life of entomo-pathogenic  
nematodes (EPNs) for management of 
Helicoverpa armigera i n chickpea 
 

Mr. Devindrappa M Dr. Krishna Kumar  
Dr. Sanjay Bandi   

July 2016 
to June 
2019 
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S 
No. 

I IPR Code Project 
name 

Sub-project PI  Co-PI  Period  

CRSCIIPRSIL 
201701000149 

M anagement and analysis of product ion constraints i n pulses as i nf l uenced by dif ferent abi oti c 
stresses and photo-thermoperi ods                                  Coordi nator: Dr . P. S. Basu 

2017-20 

 SP 1: Development of diagnost ic 
model to identify stress tolerant 
genotypes based on non-i nvasive 
monitoring of nutrient & water status 
dependent crop spectral indices of 
chickpea 

Dr. P. S. Basu   

SP 2: Biochemi cal basis of heat 
tolerance in chickpea (Cicer ariet inum   
L.) (Old Project - Biochemi cal 
characterization of Heat Shock 
Proteins (HSPs) and ant ioxidat ive 
defense mechanism in chickpea 
genotypes. 2014-17) 

Mr. Vaibhav Kumar  2017-2020 

SP 3: Strategies for improving yield 
stability in Urdbean through 
photothermo – insensit ivity  

Dr. Vijay Laxmi Dr. D. P. Patel 2017-2020 

10 

CRSCIIPRSIL 
201402200116 

 

SP 4: Identif icat ion and physiologi cal 
characteristic of high-temperature and 
drought tolerant genotypes of lent il 
(Lens culinaris M edik) for improving 
productivity and resilence  

Dr. D. P. Patel Dr. Jitendra Kumar 2017-2020 

CRSCIIPRSIL 
201701100150 

Harnessi ng symbi oti c eff i ci ency of germpl asm of major pulses for improvi ng bi ologi cal 
nitrogen f ixati on                                                        Coordi nator: Dr. M .  Senthi lk umar 

2017-2020 

  SP 1: Harnessing symbioti c eff iciency 
of germplasm of major pulses for 
i mprov ing biological nitrogen f ixat ion 

Dr. M .  Senthilkumar Dr. Krishnashis Das  

11 

CRSCIIPRSIL 
201402300117 

 SP 2: Interact ive effect of lent il 
genotypes - Rhizobia on biological 
nitrogen f ixation 

Dr. Kri shnashis Das Dr. M. Senthil kumar  2014-2018 
 

CRSCIIPRSIL 
201701200151 

Nutri ti onal enhancement of  pulse grains w i th speci al  emphasis on i ncreasing bi oavai labi li ty of 
micronutrients                                                                Coordinator : M s. Kalpana T iwari  

2017-2020 12. 

  SP 1: Nutrit ional  and phytochemical 
profi le of cowpea (Vigna unguiculata) 
and f ieldpea (Pisam sat ivum ) w ith 
emphesis on their bioavailabili ty and 
health promoting propert ies 

Ms. Kalpana Tiwari   

CRSCIIPRSIL 
201701300152 

Development of nano-pol ymer based micro-encapsulated formul ati on of  imazethapyr for weed 
control  i n pul ses and minimizing residue dynami cs to the environment. 
                                                                                              Coordinator: Dr. Lal it  K umar 

2017-2020 13. 

  SP 1: Development of nano-material 
based micro-encapsulated formulat ion 
of imazethapyr for weed control in 
pulse crop and minimizing residue 
dynamics to the environment 

Dr. Lalit  Kumar Dr. C. P. Nath, 
Dr. Sobha Sondia, 
(Scientist from CIRCOT 
Mumbai) 

 

CRSCIIPRSIL 
201701400153 

Development of extensi on methodol ogies to disseminate the pulse producti on technol ogies f or 
raisi ng soci o-economi c condit ion of  the pulse farmers.               Coordi nator- Dr. Rajesh Kumar  

2017-20 

CRSCIIPRSIL 
201301600095 

 SP 1: Enhancing pulses production for 
food, nutriti onal secur ity and 
l ivelihoods of tribal farming 
community through demonstrat ion 
and training. 

Dr. Rajesh Kumar Dr. Purshottam July 2013 
to 

Mar 2020 

CRSCIIPRSIL 
201500500121 

 SP 2: Development of pulse based 
model v illage for  sustainable rural 
l ivelihood in Central Zone of U.P.  

Dr. Purshottam Dr. Rajesh Kumar 
 

June 2015 
to 

M ay 2018 

14 

CRSCIIPRSIL 
201601200136 

 SP 3: Study on farmers adoption 
behaviour towards sustainable pulse 
production pract ices in Bundelkhand 
region of Uttar  Pradesh 

Mr. K Ravi Kumar Dr. Rajesh Kumar Nov. 2016 
to 

June 2019 

 



161

1. Management of  p lant  geneti c resou rces and
genet i c enhancemen t for  grain  y iel d  and
resistance to mul tiple diseases in cowpea and
horse gram

(PI: Revanappa)

2. Enhancing productivity in diverse pulses based
croppi ng systems through imp roved nu trient
management in Peninsular India

(PI: Dr. M.S.Venkatesh.)

3. Plant Genetic Resources Management and its
uti l ization through pre-breeding:

(Co-PI: Dr. Revanappa)

4. Genetic enhancement of Pulse Crops for yield,
stabil i ty and quality:

(Co-PI: Revanappa)

5. Seed Production and Quality enhancement.

(Coordinator: Dr. P.K. Katiyar. Co-PI: Revanappa)

6. Characterization of pest and pathogens and host
plant resistance in pulses

(CO PI: Dr.PR Saabale)

7. Bi o-i ntensive management of  major pest and
pathogens of pulse crops

(Co-PI Dr. PR Saabale and Dr.Kodandaram MH)

S 
No. 

I IPR Code Project 
name 

Sub-project PI  Co-PI  Period  

CRSCIIPRSIL 
201701500154 

Devel opment of data management pl atform for pulse crops 
Coordinator: Dr . Devraj 

2017-20 

CRSCIIPRSIL 
201500300119  

SP 4: Development of web-based 
commodi ty profile for chickpea and 
pigeonpea 

Dr. Devraj  
 

Dr. Uma Sah June 2015 
 to  
M ay 2018 

CRSCIIPRSIL 
201601100135 

 SP 5: A ssessing suitabil ity of chickpea 
genotypes in multi-environment 
testing  

Dr. Hemant Kumar Dr. G. P. Dixi t, 
Dr. A . K. Srivastava 

July 2016 
to  
June 2019 

15 
 
 

  SP 6: Dev elopment and Validation of 
D igital Platforms for Disseminat ion of 
Information on Pulse Product ion 
Technologies"  

Dr. Uma Sah 
 
 

Dr. Rajesh Kumar 
Dr. Purushottam 
Collaborators: 
PC (Chickpea) 

PC (Pigeonpea) 
PC (MULLaRP) 

2017-20 

CRSCIIPRSIL 
201701600155 

Assessment of consumer preference, mark etabil ity, cost-effect i ve pul se cul ti vat ion and pol icy 
support for stabil izing pulse product ion                         

Coordi nator : Dr. Shr ipad Bhat 

2017-20 16 

CRSCIIPRSIL 
201601300137 

 SP 7: Farm-retail price behaviour and 
transmission in Indian pulses market  

Dr Shripad Bhatt Dr. Hemant Kumar Nov. 2016 
to June 
2019 
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External ly Funded Projects

Crop Improvement Division (18)

S No Name of  the pr oject  Fundi ng 
Agency 

Principal   
Investi gator 

A ssociate Peri od Budget 
(` in  l ak h) 

1. Development of lent il 
cu ltivar w ith high 
concentrat ion of iron and 
zinc. 

ICARDA  Dr. N.P. Singh  Dr. Jitendra Kumar Jan.2013 

to 

Dec, 2018 

US$ 10,000 

DAC-ICA RDA -
ICAR 

Coord inator :  

Dr. N.P. Singh   

PI  (Lent il) :  
Dr. Jitendra Kumar  

 152.448 

 

Lent il : 

2. Generation advancement and 
development of new  
genotypes through pre-
br eeding in  lentil and Kabuli 
chi ckpea. Through DAC-
ICARDA-ICA R 
collabor at ions 

 PI  (Kabuli Chickpea),   
Dr. B. Mondal, 

Dr. S. K. Chaturvedi 

Mr. Udai Chand Jha 
 

Sept 2013   to 

July 2017 

(Closed on 
31.07.17) 

Chickpea: 
26.14 

3. Developi ng chickpea 
cu ltivars su ited to 
mechanical harvesting and 
tolerant to her bicides 

NFSM Dr. S.K. Chaturvedi Dr. Ummed Singh  Sept.2013 

to 

July 2017 

97.31 

4. Seed production in  
agricultural cr ops  

DAC Dr. P.K. Kati yar   Amrit  Lamichaney 2005-06  to 

M arch 2018 

 

5. ICAR (NSP) crops  DAC Dr. P.K. Kati yar   Amrit  Lamichaney A pril 2007 to 

M arch 2018 

 

6. Development of thermo 
insensit ive and high yielding 
cu ltivars in  green gram 
[Vigna radiate (L.) Wilczek]  
through AB-QTL approach 

UPCAR Dr. Aditya Pratap -- Sept. 2014 
to Sept. 2017 

21.597 

7. CRP on molecular br eeding 
for improvement of tolerance 
to biotic and abiotic stresses, 
yield and quality t rai ts in  
crops-chickpea. 

ICAR Dr. Aditya Pratap Dr. S.K. Chatur vedi 

Dr. K. R. Soren 

Dr. P S Basu 

2015-17 28.80 

8. Introgression of photo-
thermo insensitivi ty in  
mungbean (Vigna red iata L.) 
and its rapid  fixat ion through 
doubled haploidy Br eedi ng 

Lal Bahadur 
Shastri 
Outstanding 
Young Scient ist  

A ward 2014  

Dr. Ad itya Pratap  A pril 2016 

to 
M arch 2019 

30.55 

9. Genomics data analysi s for  
ident if ication of  
economically important  
markers and viral d iagnostics 
in  pulses 

Centre for 
A gril. 
Bioinformatics 
(IASRI) 

Dr. Abhishek Bohr a Dr. K. R. Soren 
Dr. M. A kram 

Dec. 2014 
to 

M arch 2018 

164.34 

10. Harnessing favourable QTL 
of  w ild  and exot ic 
ger mplasm for yield  
contribut ing t raits in  lent il 
using advanced backcross 
QTL analysis  

DBT (DST) Dr Ji tendra Kumar  Dr. Ad itya Pratap  Feb. 2015 

to 

Jan. 2018 

22.352 

11. CRP on hybr id technology in  
p igeonpea 

ICAR Dr. Abhishak Bohra  2015-16 

to 

2017-18 

88.00 

12. Establishing the International 
M ungbean Improvement 
Network 

A VRDC Coord inator :  

Dr. N.P. Singh 

PI : D r. Ad itya Pratap   

 2017-2019 150.10 
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Bio-Technology Unit (6)
S No Name of the project Funding 

A gency 
Pri nci pal  

Invest igator 

A ssociate Peri od Budget 

(̀  in l ak h) 

19. Transgenic in chickpea and 
pigeonpea for  pod borer 
resistance 

NPTC-TG 
(ICAR) 

Dr. Alok Das  Dr. Sujayanand G.K. Sep.2005  to 
March 2020 

X  Plan  : 93.11 
XI  Plan : 90.78 
XII  Plan : 30.29 

20. Identif ication and 
character izat ion of gram pod 
borer resistance Transgenic 
chickpea and pi geonpea for 
conducting confined tr ials  

NA SF (ICAR) Dr. Alok Das   
    

Dr. Meenal Rathore, 
Dr. Neetu Singh Kushwah, 
Dr. Sujayanand, G. K., 
Dr. Abhishak Bohra, 
Dr. Biswajit Mandal, 
Dr. K.R. Soren 

Feb. 2018 
to 

Jan. 2019 

50.60 

 

S No Name of the project  Fundi ng 
Agency 

Principal   
Investi gator 

A ssociate Peri od Budget 
(̀  i n lakh) 

13. Improving liv elihood for 
small holder farmers: 
Enhanced grain legumes 
productivity and product ion 
in sub Saharan A frica and 
South-Asi a (TL I I I ) 

Bill and 
Melinda Gates 
Foundation 
(ICRISAT 
Collaborative) 

Proj ect  Coordi nator : 
Dr. N.P. Singh   
PI: Uma Sah 

Dr . Rajesh Kumar, 
Dr . P.K. Kat iyar, 
Dr . Uma Sah, 
Dr . Archana Singh 

 

2016 
to 

2019 

US$ 57,050 

14. Characterization, mappi ng 
and transcryptome analysis 
of seed protei n,  carotene 
and mineral contents in 
chi ckpea (Cicer arietinun L.) 

NA SF  CC-PI : Dr. Biswajit  
Mondal 

CC-CoPI: 
Dr . Jagdi sh Singh, 
Dr . Meenal Rathore 

Jan. 2017 
to 

Dec. 2019 

19.21 

15. CRP on Agro-biodiv ersity 
1. Pigeonpea 

 
 
2: Chickpea: Sub-project 1 
(Characterizat ion, 
regeneration, distr ibuti on 
and documentat ion) 
Sub-proj ect I I  (Detailed 
evaluat ion) 

ICAR Dr. Dibendu Datta 
 

 
 
Dr. Archana Singh 
  
 
 

Dr . Archana Singh 
Dr . D. N. Gawande 

 
 
Dr . G. K. Sujayanand 

2014 
to 

2017 

47.35 
 

 
 

21.95  
& 

40.90 

16. Widening of genetic base in 
pigeonpea (Cajanus cajan L. 
M ill. Sp.)  through pre-
breeding efforts for 
developing next generat ion 
wilt  resistant and photo-
insensit ive early pigeonpea  

ICAR  
(Extramural 
Research 
Projr ct) 

1. ICAR-IIPR, Kanpur 
2. PJTSU-RARS, 

Warangal 
3. SDAU, S K Nagar 
4. VNMKV-A RS, 

Badnapur 

5. NAU, Navsari 

Dr . Far indra Fingh 
(Centre PI)  
 
 

2015-16 
2016-17 

15.00 
30.00 

17. Delivering more produce 
and income to farmers 
through enhancing genetic 
gains for chickpea and 
pigeonpea 

NFSM Chi ck pea:  
Dr. S. K. Chaturvedi 
Pi geonpea:  
Dr. K. R. Soren 

 2017-18 to 
2019-20 

104.61 

18. Genetic enhancements in 
pigeonpea (C. cajan L 
M illisp.) through pre-
breeding efforts for 
developing phytophthora 
stem blight resistant/ tolerant 
and photo-thermal 
insensit ive early pi geonpea 

SERB (DST) Dr. Satheesh Naik SJ  2018-2021 36.68 
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Crop Protection Division (8)

S No Name of the project Funding 
A gency 

Pri nci pal Investi gator Associ ate Period Budget 

(̀  in l ak h) 

25. Crop pest surveillance and 
advisory project (CROPSA P) 

 RKVY, 
Maharashtra 

Dr. Bandi Sanjay 
Maruti 

--- Oct. 2013 to 

March 2017 

3.74 

26. Studies on climate volat ility and 
its impact on pests of pulses at 
micro level in varied agro-
ecosystem of Uttar  Pradesh  

UPCA R 

 

Dr. S.K. Singh 

 

Dr. Hemant Kumar Sept. 2014 

to  

Sept. 2017 

24.1788 

27. Characterizat ion and 
development of bio-pest icide 
from native microbes for the 
managements of Bihar hairy 
caterpillar in pulse crops  

UPCA R 

 

Dr. Sujayanand, G. K.  

 

 Sept. 2014 

to 

Sept. 2017 

24.955 

28. Development of microbial 
based formulations and their 
consor tia for  management of 
pigeonpea wilt  diseases 

CST, UP Dr. R.K. Mishra Dr. Naimuddin, 

Dr. P. R. Saabale 

2016-19 11.94 

29. Transcriptome dynamics in host 
viruses interaction to ident ify 
mult i vi rus resistant genotypes 
in mungbean  

SERB (DST) Dr. M. A kram Dr. Naimuddin 

 

April 2017 

to  

March 2020 

72.41 

30. Identif icat ion of potent ial Plant 
Growth Promoting 
Rhizobacteria’s (PGPRs) against 
Fusar ium w ilt   and dry root rot 
for enhancing chickpea 
product ivity. 

SERB (DST) Dr. Krishna Kumar Dr. Manjunatha L. 

 

2017-2020 30.49 

 

S No Name of the proj ect Fundi ng 
Agency 

Pri nci pal   

I nvest igator 

A ssociate Period Budget 

(` i n lakh) 

21. Functional genomics in 
chickpea 

NPTC-FG 
(ICAR)  

Dr. K.R. Soren  

    

 

Dr. S.K. Chaturv edi 

  

 

Sep.2005  to 

March 2021 

 

X Plan  : 93.11 

XI Plan : 96.40 

12-13 : 17.54 

13-14 : 10.91 

14-15 :  5.99 

15-16 :  6.25 

22. Utilizing chickpea genome 
sequence for crop 
improvement 

DA C (NFSM) Co-Proj ect  Coordi nator: 
Dr. N.P. Singh   

PI:  Dr . K.R. Soren 

Dr. S.K. Chaturv edi, 

Dr. D.N. Gawande, 

Dr. P.R. Saable 

19.06.2015 
to 

18.06.2017 

78.84 

23. Incentivizing research in 
agriculture : molecular 
genetic analysis of 
resistance/ tolerance to 
different stresses in chickpea  

ICAR-CRRI Dr. K. R. Soren Dr. B. Mandal 

Dr. S.K. Chaturv edi 

Dr. S. K. Meena 

2015  

to  

2018 

 

15-16 : 26.35 

24. Functional genomics in 
pigeonpea (Genetic mapping 
of Fusarium wilt  and SMD 
in pigeonpea) 

NPTC-G 

(ICAR) 

Sh. Shanmugavadivel, P. S. Dr. Abhisekh Bohra, 

Dr. P.R. Saable  

2015-18 7.00 
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Basic Science  Division (1)

Social Science (4)

S 
No 

Name of the proj ect  Funding A gency Pr incipal Invest igator Associate Per iod Budget 
(` in l ak h) 

33 Rhizosphere micribiome for 
improving symbiot ic 
nitr ogen f ixation and yield 
in lenti l in Nor th Eastern 
States of India 

Biotech 
Consort ium India 
Limited 

Centre PI: Dr. M. 
Santhilkumar 

 2016-2019 24.76 

 

S No Name of the project Funding 
A gency 

Pri nci pal Investi gator A ssoci ate Period Budget 
(̀  i n l ak h) 

31. Nematophagous bacteria: 
Identif icat ion and prof iling of 
host specificity of Pasteuria 
penetrans infecting 
Meloidogyne spp. in pulses.  

SERB (DST) Dr. R. Jagadeeswaran  2017-2020 37.48 

32. Virulence profiling of 
Ascochyta rabiei and 
decipher ing molecular 
interact ions w ith chickpea 

SERB (DST) Dr. Manjunatha L. 
 

K. Arv ind Kumar 2017-2020 35.56 

 

S No Name of the proj ect Fundi ng 
Agency 

Pr incipal 
Investi gator  

Associate Peri od Budget 

(̀  i n l akh) 

34. Harnessing modern 
communicat ion technologies 
for sharing of available 
knowledge resources with 
pul se growing farmers in Uttar  
Pradesh 

UPCAR 

 

Dr. Uma Sah 

 

Dr. Devraj, 

Dr. S. K. Dubey 

Sept. 2014 

to 

Sept. 2017 

23.9104 

35. Socio-economic and 
technological  empowerment of 
pul se growers of Jalaun and 
Kanpur Dehat distri cts of Uttar 
Pradesh  

DBT Dr. Uma Sah 

 

Dr. Narendra Kumar , 

Dr. P.R. Saabale 

2015 

to 

2018 

50.38 

36. Development of pulses based 
bio-village sustainable models 
through action research for 
livelihood security under  
dif ferent agro-ecosystems in 
Uttar Pradesh   

DBT Dr. Purshottam Dr. Lal Bahadur 

(KVK, Shahjahanpur), 

Dr. Vijay Kr. Gautam  

Dr. Narendra Singh  

(KVK, Chitrakoot), 

Dr. Rajesh Kumar  

(I IPR, Kanpur) 

2016-2019 25.56 

37. Integrated approaches for food, 
nutrit ion and livelihood 
security for rural househol d in 
Fatehpur district  of Uttar 
Pradesh (Farmers Fi rst). 

ICAR Dr. Rajesh Kumar Dr. Purshottam, 

Dr. Ummed Singh, 

Mr. Shr ipad Bhat, 

Dr. Subhash Chandra 
(CSAUA T), 

Dr. M. P. S. Yadav 
(CSAUA T) 

2016-18 46.00 
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Insti tute M ega- Project (6)

Young Scientist Project (3)

S 
No 

Name of the proj ect Funding 
A gency 

Pr incipal Investi gator Associate Peri od Budget 

(` in l ak h) 

38. National Init iativ e on climate 
Resilient Agriculture (NICRA ) 

ICAR Inst itute Coordinator  : 

Dr. N.P. Singh   

PI : Dr . Sanjeev Gupta 

Dr. P.S. Basu, 

Dr. Aditya Pratap, 

Dr. Dibendu Datta, 

Dr. G.P. D ixit   

I   - 2011-2016 

I I  - 2017-2020 

567.00 

39. Implementat ion of PVP 
legislat ion, DUS test 
(Chickpea) 

PPV & FRA  

 

Dr. G.P. D ixit   

 

 

Dr. A.K. Srivastav a 

 

 

2007 t ill date PPV &  FRA  

Budgets 

 

40. Implementat ion of PVP 
legislat ion, DUS test 
(Pigeonpea) 

PPV & FRA  Dr. I.P. Singh   

 

Dr. Farindra Singh   

 

2007 t ill date PPV &  FRA  

Budgets 

 

41. Implementat ion of PVP 
legislat ion, DUS test 
(MULLaRP) 

PPV & FRA  Dr. Sanjeev Gupta   

 

Dr. A.K. Parihar   2007 t ill date PPV &  FRA  

Budgets 

 

42. Creat ion of seed hubs for 
increasing indigenous 
product ion of pulses in India 

ICAR &  DAC 
(NFSM) 

Inst itute Coordinator  : 

Dr. N.P. Singh   

Dr. P. K. Katiyar 

(wef March 2017), 

Dr. S. K. Chaturvedi 

(t ill Feb.. 2017) 

2016-2021  

43. 

 

Enhanci ng breeder seed 
product ion for increasing 
indigenous production of 
pulses in India 

ICAR &  DAC 
(NFSM) 

Inst itute Coordinator  : 

Dr. N.P. Singh   

Dr. P.K. Kat iyar 

 

2016-2021  

 

S No Name of the proj ect  Fundi ng 
A gency 

Pri ncipal  
Invest igator 

A ssociate Peri od Budget 
(` in l ak h) 

44. Implémenting genomics approaches for 
breeding high yielding genotypes with 
enhanced resistsnce to yell ow mosaic in 
mungbean (Vigna rediata (L.) Wi lzek) 

SERB Dr. Chandra 
Mohan Si ngh 

M entor  :  
Dr Aditya Pratap 

07/ 07/ 2016 to 
06/ 07/ 2019 

32.50 

45. Développent of Bemisia tabaci and 
Spodoptera litura resistant marker free 
transgenic black gram (Vigna mugo) 
expressing Tma 12 and Cry IEC 
insecticidal proteins  

SERB Dr. Paras Pandey M entor  :  
Dr Meenal Rathore 

2017 - 2020 9.00 + 
Fellowship 

46. Agrobacterium tumefaciens-mediated 
dene edit ing in chickpea (Cicer ariet inum ) 
using CRISPR-Cas9 system 

DST 
(INSPIRE) 

Dr. Shallu Thakur  2017-2022 80,000/ = per 
month (w ith 

3.3% increment 
+ 35 Lakh Res 

grant. 
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Insti tute M anagement Committee

As on 31.3.2018

Dr. N.P. Singh 
Director  
ICAR-Indian Institute of Pulses Research, Kanpur   

Chairman 

Asstt. Director  General (O&P) 
ICAR 
Kr ishi Bhawan, New Delhi    

M ember 

M r. T.C. Sharma 
Finance and Accounts Officer   
ICAR-PDFSR, M odipuram, Meeru t 

M ember 

Dr. Ram Awatar Sharma 
Principal Scientist  
ICAR-CAZRI, Jodhpur (Raj.) 

M ember 

Dr. C. Bhardwaj 
Principal Scientist  
ICAR-IARI, N ew Delhi 

M ember 

Dr. S. Natarajan 
Principal Scientist  
ICAR-IARI-RBGRC, Aduthurai (TN) 

M ember 

Dr. Rama Shankar Katiyar  
Bil lhor, Kanpur Dehat (U.P.) 

M ember 

M r. Shiv Poojan Chandel 
M irzapur (U.P.) 

M ember 

Dr. A .N. Sharma 
Principal Scientist  
ICAR-Directorate of Soybean Research, Indore 

M ember 

Add it ional  Director  (A gr il.) 
Govt. of  U.P., 
Kr ishi Bhawan, Lucknow 

M ember 

Joint Director  (A gril.) 
Pant Krishinagar 
Bhaw an, Jaipur 

M ember 

Director Research 
JNKVV, Jabalpur  

M ember 

M r. Kumar Vivek  
Senior Administrative Off icer 
ICAR-IIPR, Kanpur   

M ember Secretary 
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Research Advisory Committee
As on 31.3.2018

Insti tute Research Counci l
As on 31.3.2018

Dr. S.K. Sharma 
Ex. Vice-Chancellor 
CSK Himachal Pradesh Kr ishi Vishwavidylaya, Palampur, H.P. 

Chairman 

Dr. S.K. Rao 
Director Research Services 
Jawahar lal Nehru Krishi Vishwa Vidyalaya, Jabalpur  

Member  
 

Dr. P.K. Singh 
Sr. Scientist, Plant Biology & Genetic Engineer ing  
CSIR-NBRI, Lucknow 

Member  
 
 

Dr. V.G. M alathi 
Emeritus Scientist 
TNA U, Coimbatore  

Member  
 

Dr. Subhash Chander 
Professor, Div ision of Entomology 
ICAR-IARI, N ew Delhi 

Member  
 

Dr. Jayent Deka 
Principal Scientist  
DWSRC, A ssam A gricultural University, Jorhat, Assam 

Member  

Dr. Baldev Singh 
Ex-Head, Division of Extension 
ICAR-IARI, N ew Delhi 

Member  

Assistant Director General (O&P), ICA R 
Kr ishi Bhawan, New Delhi   

Member  
 

Dr. N.P. Singh 
Director  
ICAR-Indian Institute of Pulses Research, Kanpur   

Member  
 

Dr. Rama Shankar Katiyar  
Vil l . & PO-Bil lhor , Kanpur Dehat (U.P.) 

Member  

M r. Shiv Poojan Chandel 
Vil l- M ohlar (Barkar Chakki) PO- Buwar, M irzapur  (U.P.) 

Member  

Dr. M ohd.  Akram  
Principal Scientist , Division of  Crop Protect ion  
ICAR-Indian Inst itute of Pulses Research, Kanpur   

Member  Secretary 
 

 

Dr. N.P. Singh 
Director 
ICAR-Indian Institute of Pulses Research, Kanpur   

Chairman 

Assistant Director General (O&P), ICA R   
Kr ishi Bhavan, New Delhi 

M ember 
 

All Scient ists of the Inst itute M ember 
Dr. A ditya Pratap  
Principal Scientist ,  Div ision of  Crop Improvement 
ICAR-IIPR, Kanpur   

M ember Secretary 

 



169

Important Committees of the Insti tute
As on 31.03.2018

Chai rman : Director  

M embers : A ll Project Coordinators,  
                                       A ll Heads of Div isions,  
                                       A ll Scientists, Sr . A O.,  
                                       F&AO, AAOs,   
                                      Chairmen’s of various committees,   
  Secretary- IJSC, Architect and I / c of   
  var ious act ivities 

1. Monthly  Review Committee  
(M RC) 

M ember Secretary : Dr . Naimuddin, Principal Scient ist  

Chai rman : Dr. C.S. Prahraj 

M embers : A ll HoDs, I/ c Farms, I / c Secur ity & 
  Dr . P.K. Katiyar, Nodal Off icer (Seed)  

2. Farm Advisory Committee 
(FA C) 

M ember Secretary : Dr. Narendra Kumar , Sr . Scientist 

Chai rman : Er . Prasoon Verma 

M embers : Dr . Ummed Singh, Dr. R.K. M ishra,  
                                        Er . M anmohan Deo,  Dr . Omkar Nath,  
                                        Sr. A dministrative Off icer, F. &  A.O. ,  
                                        M r. S.K. Garg,  M r. R.M . Pal  

3. Estate M anagement Committee 

M ember Secretary    : Sh. D.N. Aw asthi, CTO (Architect) 

Chai rman                    : Director  

M embers                     : Dr . Krishna Kumar, Dr. P.S. Basu, 
  Dr . (M rs.) Meenal Rathore,  
  Dr . M ohd. Akram and Dr. A ditya Pratap  

4. Publicat ion Committee 

M ember Secretary : Dr . Rajesh Kumar Sr ivastava 

Chai rman : Dr. Naimuddin 

M embers : Dr . Krishna Kumar, Dr. Shiv Sewak,  
  Er . Prasoon Verma,  
  Dr . Narendra Kumar , Dr. P.K. Katiyar,  
  Dr . Senthil Kumar, Dr . K.R. Soren,  
  Sr. A O. and  F&AO 

5. Purchase Advisory Committee 
(PC) 

M ember Secretary : A AO (S) 

Chai rman : Director  

M embers : Dr. Shiv Sewak, Dr. C.S. Prahraj,  
  Dr . Jagdish Singh, Dr. Krishna Kumar,  
  Dr , Rajesh Kumar, AO and  F& AO  

6. Results Framew ork Document 
Committee 

Nodal  Off i cer : Dr . M ohd. Akram 
Co-Nodal Off icer : Dr. Senthil Kumar 
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Chairman : Director 

M embers : Dr. Shiv Sewak, Dr . Jagdish Singh,  
                                     Dr. C.S. Prahraj, Dr . Krishna Kumar,  
                                     Dr. Rajesh Kumar, Dr . A ditya Pratap,  
                                     Dr.  Devraj, M r. Udai Chandra Jha  

Ex-Off i ci o :  Dr. Sanjeev Gupta, Dr. I.P. Singh &  
M ember : Dr. G.P. Dixit  

7. Inst itute Technology 
Management Committee 
(ITMC) 

M ember Secretary : Dr. Ad itya Pratap 

Chairman : Dr. Krishna Kumar  

M embers : Dr. Devraj,  Sr . Administrat ive Officer, 
                                     Finance & Accounts Off icer and  
                                     Dr. (M rs.) Uma Sah,  I / c Library  

8. Resource Generation and Farm 
Produce Price Fixation 
Committee 

M ember Secretary : Dr. Ummed Singh 

Chairman : Director 

M embers : Dr. R.K. Mishra, Dr. Senthil Kumar ,  
  Dr. (M rs.) M eenal Rathore,  Dr . Uma Sah, 
  Dr. (M rs.) A rchana Singh RS, Bhopal, 
  Dr. M .S.Venkatesh, RS, Dharwad,  
  Dr. Sripad Bhatt , Dr. Abhisek Bora  

9. Priorit ization M onitor ing and 
Evaluation Cell 
(PM E Cell) 

M ember Secretary : Dr. C.S. Prahraj 

Chairman : Director 

M embers : All HoDs, Sr . A O and  F& AO 

10. Library Committee 

M ember Secretary : Dr. (M rs.) Uma Sah 

Chairman : Director 

M embers : Dr. M ohd. Akram,  
  Dr. (M rs.) M eenal Rathore,     
  Dr. Senthil Kumar, Dr. Sujanand G.K.,   
  Dr. Jonaki Sen, IIT, Kanpur,  
  Dr. Amaresh Chandra, IISR, Lucknow,   
  Dr. P.K. Singh (GSVM  M edical College,      
  Kanpur)  

11. Inst itute Bio-safety Committee 
 
 
 

M ember Secretary : Dr. Alok Das, Scientist 

Chairman : Director 

M embers : Dr. Shiv Sewak,  Dr. Sujayanand G.K.    
  Dr. Ad itya Pratap,  Dr. M ohd. A kram,  
  Dr. Jitendra Kumar   

12. Germplasm & Genotype 
Ident ification Committee 

M ember Secretary : Dr. Ad itya Pratap 

Chairperson : Dr. (M rs.) M inal Rathore 

M embers : Dr. Ummed Singh, Dr. R.K. Mishra,       
  Dr. Senthil Kumar,  Dr . A bhisek Bohra,  
  Dr. Sripad Bhatt , Dr. Debjyoti Sen Gupta   

13. Academic and HRD Committee 

M ember Secretary : Dr. Alok Das, Scientist 
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Chai rman : Dr . Rajesh Kumar 

M embers : Dr . Jitendra Kumar,  

  Dr . (M rs.)A rchana Singh (RS,Bhopal),       
  Dr . Revanappa (Dharwad) and  

  Dr . Omkar N ath  

14. Grievance Cell 

M ember Secretary : Sr. A dministrative Off icer 

Chai rman : Dr . P.S. Basu 

M embers : Dr . Senthil Kumar, Dr . Hemant Kumar,  

  Dr . Prakash G. Pati l, Dr. Abhisekh Bora and  

  Dr . M anmohan Deo  

15. Computer/  ARIS Cell & 
Instrumentation Committee 

M ember Secretary : Dr . Devraj  

Chai rman : Dr . Bansa Singh, Pr. Scient ist  

M embers : Dr . Rajesh Kumar , Dr. Farindra Singh, 

  Dr . Ummed Singh, Dr. A.K. Parihar,  

  Dr . K.R. Soren and  Dr . A . K. Srivastava  

16. Consultancy Processing Cell 

M ember Secretary : Dr . R.K. M ishra 

Chai rman : Dr . Shiv Sewak 

M embers : Dr . Rajesh Kumar, Dr. Farindra Singh,  

  Dr . Lalit Kumar and Dr. Ummed Singh   

17. Guest H ouse M anagement 
Committee 

M ember Secretary : Sr. A dministrative Off icer 

Chai rman : Dr . Lalit Kumar 

M embers : Dr . Naimuddin, Dr. Ummed Singh,  

  Dr . Revanappa, (RS, Dharwad), 

  Dr . (M rs.) Archana Singh (RS, Bhopal)  

  Sr. A .O., F&A O and A AO(S) 

18. Vehicle Maintenance Committee 

M ember Secretary : Sh. Sukdeo M ahto 

Chai rman : Dr . Bansa Singh 

M embers : Dr . (M rs.) Vijay Laxmi, Dr. K.R. Soren,  

  Dr . Jagdeeswaran, Dr. M .P. Singh and   

  M r. Yashwant Singh, Secretary IJSC 

19. Sports Committee 

M ember Secretary : Dr . Ummed Singh  

Chai rman : Director  

M embers : A ll HoDs,  

  Dr . (M rs.) Uma Sah, Dr . R.K. Mishra,  

  Dr . Purushottam and  M r. A.P. Singh 

20. Rajbhasha Implementation 
Committee 

M ember Secretary : Dr . Rajesh Kumar Sr ivastava 

Chai rman : Dr . P.S. Basu  

M embers : Dr . M ohd. Akaram, Dr. Lalit Kumar  

  Dr . Senthil Kumar  

21. Technical A dvisory &  
Proprietary Committee  

M ember Secretary : Dr . (M rs.) Meenal Rathore 
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Chairman : Dr. Lalit  Kumar       

M embers : Dr. Rajesh Ku mar, Dr . Far indra Singh, 

  Dr. R.K. M ishra, Dr . K.R. Soren,  

  Dr. Omkar  Nath and F & AO       

22. Local Purchase Committee 

M ember Secretary : AAO (S) 

23. Co-ordinat ion Committee Chairman : Dr. Ad itya Pratap 

  M embers : Dr. Omkar  Nath and  

  Mr . Rajendra Kumar N igam  

Chairperson : Dr. (M rs.) Uma Sah         

M ember : Dr. (M rs) Meenal Rathore,  

  Dr. (M rs.) A rchana Singh, RS (Bhopal)  

  and Mrs. Kir ti  Singh 

24 Women Grievance Cell  

M ember Secretary : Sh. Rajeev  N igam 

M r. Kumar Vivek , Sr . A .O. - Head  of  Of fice 

Dr. Jagdish Singh, Pr incipal Scient ist & Head- 

M ember Secretary  QRT and  EFC 

Dr. Aditya Pratap, PS – M ember Secretary, IRC   

D r. Mohd. A kram, PS  - M ember Secretary, RAC 

Dr. P.K. Katiyar, PS- I/ c Seed, Farms and NRC  

Dr. Rajesh Kumar, PS (Extn.)- I / c Photgraphy 

M r. Kumar Vivek , Sr . A .O.- I/ c Guest House  

D r. Devraj, PS - I/ c Computer 

Dr. Ummed Singh, Sr. Scientist- I / c Farm (M ain) 

D r. Narendra Kumar , PS - I/ c New Research Campus (N RC) 

Dr. Jitend ra Kumar, PS - I / c Cold M odule 

Dr. (M rs.) Uma Sah, PS - I / c Library & Convener Seminars 

M r. D.N . A wasthi, CTO - I / c Estate M anagement 

M r. S.K. Garg, ACTO I/ c Farm M achi nery & Seed Processing 
M achines   

M r. S.K. Garg, ACTO- I/ c Maintenance of  Power  Supply &  other 
electr ical works related to NRC under the superv ision of I / c NRC, 
Incharge EPABX 

Dr. Omkar Nath, A CTO-I / c Sequrity  

M r. R.K. Singh, STO-Farm M anager (Main Farm) 

M r. S.P.S. Chauhan, A CTO-Farm Manager , NRC 

M r. Sukadeo M ahto, AA O-I / c Vehicles 

M r. R.M . Pal-I/ c Electr icity  

M r. H .N . Maurya-I / c Hor ticulture u nder Supervision of  
D r. Shiv  Sewak 

25. In-charges 

M r. Shiv Saran Singh, I/ c Sanitation under superv ision of  Sr. A.O. 
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Chai rman : Dr. M .S. Venkatesh, PS (RRC-Dharwad) 
M embers : Dr. B.S. Patil, Dr. Jayanth Bhat (IARI, RRS) 
 : Dr. (M rs.) Ganajakshi M ath (MULLaRP  
  Scheme, UA SD) 
 : Dr. Vinod Kumar  (IGFRI-Dharwad) 

 1. Farm Produce A uction & Purchase* 

M ember Secretary : Dr. Ravanappa 
Chai rman : Dr. M .S. Venkatesh, PS (RRC-Dharwad) 
M embers : Dr. Shiv Kumar, BG H ead  (IGFRI-SRRS)  
 : Dr. Suma M ogali  (M ULLaRP Scheme,  
  USA , Dharwad) 
 : Sh. Jayanth Bhat (IARI, RRS) 

2 Seed, Security & Farm 
Development Committee* 

M ember Secretary : Dr. Ravanappa 
 

I IPR Regional Research Centre, Dharwad

* Above committee(s) w il l  work under overall supervision of  Dr. M.S. Venkatesh, Principal Scientist &  I/ c
Regional Station

I IPR Regional Research Station, Phanda, Bhopal

Nodal Of f icer : Dr. P.K. Patiyar, Principal Scientist &  I /C Seed &  Farm

 Above committee (s) w il l  work  under overall supervision of  Nodal Of f icer

In-Charges at I IPR, Regional Research Station, Phanda, Bhopal
I/ c  Sanitation and Landscaping : Dr. (Mrs.) Archana Singh, Principal Scientist

I/ c  Farm : Dr.  Ram Lal Jat, Scientist

I/ c Vehicles & I/ c Security : Dr. (Mrs.) Archana Singh, Pr. Scientist

Farm Manager :  Sh. Anand Kumar Yadav, Tech. Asstt.

Chai rperson : Dr. (M rs.) Archana Singh,  Pr. Scientist   
M embers : Dr. R.P. Singh, PS, AICRP-M ULLaRP,   
  College of Agr icu lture, Sehore  
 : Dr. Ram Lal Jat, Scientist  

1. Purchase Committee  

M ember Secretary : M r. M ayank M ishra 
Chai rman : Dr. P.K. Katiyar, Principal Scientist &   
  N odal Officer  
M embers : Dr. S.C. Gupta, PS, College of A griculture,  
  Sehore 
 : Dr. (M rs.) Archana Singh, Pr incipal Scientist 

2. Seed/ Grain Auct ion Committee 

M ember Secretary : Dr. Ram Lal Jat 
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Panorama
Hon. State Agriculture M inister visi ted I IPR,

Scientist – Farmer M eet organized

He said as pulses are grown largely in rainfed areas,
they suffer a lot due to both high and low rainfal l . He
urged the scientists to work for the all  round benefit of
farmers. On this occasion, admiring the research works
of the IIPR scientists, the Guest of Honour,  Smt. Neelima
Katiyar also expressed her v iew s on the research
advancements in ach ieving the self sufficiency and
nutritional security in pulses in the country.

On 17th March 2018, a grand Scientist – Farmer
Meet was organized at IIPR, Kanpur.  The programme
was inaugurated by Hon. State Agriculture Minister,
Shri Ranvendra Pratap Singh, the Chief Guest and Hon.
MLA, Kalyanpur, Kanpur, Smt. Neelima Katiyar was
the Guest of Honour in the presence of Dr N .P. Singh,
Di rector  IIPR, Kanpur. A round 1,000 part ici pan ts
including eminent scientists, educationists, students,

I IPR Celebrated Foundation Day

ICAR-Indian Institute of Pulses Research (IIPR)
celebrated its 25th Foundation Day and Golden Jubilee
Year of Pulses Research on September 5, 2017. Padma
Bhushan  Prof . R.B. Si ngh , Chancel lor, Cen tral
Agriculture University, Imphal was Chief Guest of the
occasion and Dr. Sushil Solomon, Vice-Chancellor, C.S.
Azad  Uni versity of  A gr icul tu re and  Technol ogy,
Kanpur was the Guest of Honour.

Speaki ng on  the occasi on, Prof . R.B. Si ngh
congratulated the pulse scientists for achieving an all
time high 22.95 mil l ion tonnes production of pulses.
Prof. Singh said that as pulses are grown largely in

rainfed areas, they suffer a lot due to both high and
low rainfal l .

Dr. Solomon urged the scientists to work in the
direction for the benefit of farmers. He said  that  i f
farmers ought to be partner in various research based
programmes and this research if aplied in their fields,
w il l  surely give better results.

Dr. U.S. Gautam, Director, ICAR-ATARI, Kanpur
expressed concern over changing cl imate scenario and
the  i l l  ef fects of  r isi ng poll u t ion  levels over
aqcuasllened fields. He emphasized that availabil i ty
of improved seed quality and production techniques

industrial ists and farmers from different parts of the
country participated in this important Meet. During
th is mega event , scien tists discussed the research
act i v it i es and advancemen ts i n achi ev ing sel f
sufficiency and nutritional  security in pulses in the
country. On the occasion, two important bulletins were
also released.

Speak ing on  the occasion , Ch i ef  Guest
congratulated pulse scientists for achieving an all  time
high of 22.95 mil l ion tonnes of production of pulses.

Dr N .P. Singh, Director IIPR br iefed about the
activities going on in the Institute. He informed that
the various projects under National programmes have
been successful. In the ‘International Year of  Pulses‘,
research and development activities of the Institute were
further strengthened towards increasing productivity
which resulted in al l  time high production of pulses to
the tune of 22.95 mil l ion tonnes. Dr Rajesh Kumar,
Head of the Deptt.  offered  vote of thanks to al l  the
esteemed guests and participants.
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for different zones. Besides, 15 promising genotypes of
pulse crops were performing well in different parts of
the country. Dr. Singh informed that scientists of the
Insti tu te have identi fi ed heat tol erant  varieti es of
chickpea and lenti l , and large seeded lenti l  that w il l  be
shortly  avai lable for  cult ivati on. He al so said that
research  on  devel opmen t of pod  borer resi stan t
transgenic chickpea and pigeonpea is moving in the
ri gh t di rect ion and is show ing promise. On th is
occasion, two new publications viz., Agro-technologies
for Enhancing Pulses Production in Rice Fallows and
Varshik Prativedan 2017 were released.

Dur i ng the functi on , Dr. C.S. Praharaj was
awarded w ith the Best Scientist Award 2017 (Senior
Catagory) and Dr. Abhishek Bohra was awarded Young
Scientist Award 2017. Mr. R.K. Singh was awarded as
the Best Worker in Technical Officer Category and Mr.
Hasmat Ali in the Technical Assistant Category. Mr.
R.K.P. Sinha was awarded  as the Best Worker in
Administrative Category and Mr. Rajendra Kumar in
Finance and Accounts Category. Mr. Ram Sajeevan was
awarded as the Best Worker in Skil led Supporting Staff
Category.

Vote of thanks was proposed by Dr. I.P. Singh,
Project Coordinator (Pigeonpea). The programme was
convened by Dr. (Mrs.) Uma Sah and Dr. (Mrs.) Meenal
Rathore.

to the farmers w il l  certai nly increase product ion of
pulse crop by 30%.

Dr. N .P. Singh, Director, ICAR-IIPR briefed about
the activ ities going on in the Institute. He informed
that the various projects under National programmes
have been successful. In the ‘Internati onal Year  of
Pulses’, research and development activit ies of  the
Institute were further strengthened towards increasing
productivity which resulted in al l  time high production
of pulses to the tune of 22.95 mil l ion tonnes. During
the year, high yielding var ieties of pulses including
IPL 220 (H igh Fe and Zn forti fied variety) in lenti l , IPH
09-5 (Early duration hybrid) in pigeonpea, IPM 205-7
(Virat-a super early vari ety) in mungbean and IPFD
10-12 (Green seeded variety) in fieldpea were identified

National Symposium on “Pulses for Nutri tional Security and Agricultural
Sustainabi l i ty” held at I IPR

Ind i an Soci ety of  Pu l ses Research  and
Developmen t in  col laborati on  w ith ICAR-Ind ian
Insti tu te of Pul ses Research, Kanpu r organi zed  a
Nati onal  Symposi um on “ Pu lses f or  nu tr it ional
secu r i ty  and  agr i cul tu ral  sustainab il i ty”  to
commemorate the Gol den Jubil ee Year  of  Pul ses
Research in India at IIPR, Kanpur during December 2-
4, 2017. The Symposium was inaugurated by Padma
Bhushan Prof. R.B. Singh, the Chief Guest, while Dr.
M.C. Saxena, Ex. ADG, ICARDA and Dr. S. Solomon,
VC, CSAUA&T, Kanpur were the guests of honour. Dr.
N .P. Singh, Presiden t, ISPRD was p resent on  the
occasion.

Speak ing on  thi s occasion, Prof. R.B. Si ngh
congratulated pulse scientists for al l  time high 22.95
mil l ion tonnes of pulses. He expressed concern over
the fluctuating production of pulses in the country and
exhorted to address the reasons for this. He urged the
sci en t ists to w ork  for the benefi t  of farmers. H e
emphasized that farmers ought to be partner in various
research  based  p rogrammes and these research

activities, i f applied on their fields, w il l  surely deliver
yield bet ter results. Dr. S. Solomon, Vice-Chancellor,
CSAUA&T, Kanpur and Dr. M.C. Saxena, Ex. ADG,
ICARDA  also expressed thei r vi ew s on  research
advancemen ts in  ach i ev ing sel f su f fi ci ency and
nutritional security in pulses in the nation.

Dr. N .P. Singh, Di rector, IIPR briefed about the
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pulse-soil symbiosis as a building block for sustaining
both crop and human/ animal l i fe on a long-term basis
and also emphasized the need to protect our soil.

di sti nct ive acti vit ies going-on i n the Insti tute. He
in formed that  the various projects under  national
programmes have been  w idel y successful . In  the
‘In ternat ional Year  of Pu lses’, research  and
development act iviti es of the Institu te were further
strengthened towards increasing productivity which
resulted in an all  time high production of pulses viz
22.95 mil l ion tonnes.

Around  three hundred delegates (i ncludi ng
foreign delegates, scientists, educationists, students,
industrial ists and farmers from different parts of the
country) participated in the Symposium and discussed
the research advancements in pulses in the country.
On the second day, Dr. H .D. Updhyaya from ICRISAT
and Dr. P.K. Chakrabarty, ADG, ICAR, New  Del hi
presided over the scienti fic sessions dur ing wh ich

important strategies were p repared. To save pul se
crops from different diseases/ insects, permission to
use suitable insecticides is awaited from the Central
Insecticide Board. Moreover, topics l ike value addition
in pulses, doubling farmers’ income, various usage of
mini Daal Mil l , role of private sector in enhancing pulse
production of the country were the centre of scientific
interactions.

Closi ng ceremony of  the Symposi um w as
presided over by Dr. G.B. Singh, former VC & Director
General, UPCAR during which Dr. H .C. Sharma, Vice-
Chancellor was given Excellence Award and eighteen
scientists/ researchers were offered ISPRD Fellowship.
Dr P.K. Katiyar, Secretary, ISPRD offered vote of thanks
to al l  the guests and participants.

IM C M eeting held at the Insti tute

The 39th Institu te Management
Committee meeting was held on 29th

December, 2017 under  the
chai rmansh ip  of Dr. N .P. Si ngh ,
Director. The meeting was attended by
Dr. Ram  Awatar Sharma, Pr. Scientist,
ICAR-CAZ RI, Jodhpu r ; Dr. C.
Bhardw aj, Pr. Scien tist , ICAR-IARI,
N ew  Del h i ; Dr. S. N atarajan , Pr.

Celebration of World Soil  Day

To commemorate the impor tance of  soil  as a
critical component of the natural system and nurture
of human well being, World Soil Day was organized at
the Institute on December 5, 2017. On this occasion, Dr.
I.P. Singh, Officiating Di rector was the Chief Guest
while Dr. C.S. Praharaj, Head (Acting), Division of Crop
Production  was the Chairman. Dr. Ummed Singh,
Senior Scientist coordinated the programme.

While welcoming the participants, Dr. I.P. Singh
stressed upon the importance of soil  health, natural
resources and soil rhizosphere which are the pil lars of
soil sustainabil i ty. He emphalized the importance of

Scientist, IARI-RBGRC (TN); Dr. A.N.
Sharma, Pr. Sci en ti st , ICAR-DSR,
Indore; Dr.  Ram Sharan Katiyar and
Sh. Shiv Poojan Singh Chandel, farmer
representations along w ith al l  Heads
of Divisions and Project Coordinators.
Besi des del i berat ions on  var i ous
agenda items, the members appreciated
the progress made by the Institute.Chairman and Member Secret ary of I MC

AICRP Group M eet held at Gwalior

The Annual Group Meet of AICRP on MULLaRP
was held at Gwalior on November 10-11, 2017. About
80  del egates f rom SAU’s and  cooperat ing centres
par ticipated i n the Group Meet. Dr. S.K. Rao, Vi ce-

Chancellor, RVSKVV, Gwalior, in his chairman remarks,
exp ressed  happi ness over  the research  and
development efforts for promotion of pulses in new
niches special ly in spring, summer and rice-fal low
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fol lowed by a visit to the main campus farm where a
w ide range of materials were grown including the w ild
accessions. This was fol lowed by an interactive session
where a presentation on recent strides in mungbean
improvement at IIPR was made by Dr. Aditya Pratap,
Organizing Secretary. Dr. Kuldeep Singh emphasized
upon planned uti l ization of Vigna genetic resources
besi des harnessi ng their  poten ti al  th rough
introgressi on breeding. Dr. N .P. Singh exhorted  the
scient ists to focus on  t rait -specif ic i mprovemen t,
incorporati on  of mul ti pl e di sease resistance and
breeding for cl imate resil ience and nutritional traits.
The participants showed a keen interest in w ild garden
and molecular breeding programme of the Institute.

Group M eet on Pigeonpea held

should be conducted for conducting extra early trials
across a large number of l ocations. One variety   of
cowpea, TC 901 w as i den ti fied for rel ease in  the
northern parts of the country for summer cultivation.

conditions and specifically mentioned the success  of
short duration varieties of mungbean occupying large
niches in the country and in many states, urdbean is
becoming alternatives to soybean in Kharif  season. Dr.
A.K. Singh, Chief Guest applauded the role of pulses
in food security, sustainabil i ty and nutritional security.

Dr. Sanjeev Gupta, Project  Coordi nator,
MULLaRP crops expressed that there is tremendous
scope of horizontal and vertical increase in production
of mungbean and urdbean and specifically discussed
on the grey areas i n  i ncreasi ng p roduct ion and
producti vity of ri ce fal low pulses. Dr. Shi v Sew ak,
Nodal Off icer, Network  Research Project on Ar id
Legumes, presented the summary of progress in arid
legumes during the last spring/ summer seasons.  Dr.
N .P. Singh, Director, IIPR desired that early duration
varieties are the need of the  hour and  the special trials

Vigna Day organized

A Vigna field day was organized at ICAR-IIPR,
Kanpur on 4th October i n which about 50 scientists
working on mungbean, urdbean and other Vigna crops
participated from across the country. Dr. Kuldeep Singh,
Director, ICAR-NBPGR, New Delhi was the chief guest
on the occasion while Dr. N .P. Singh, Director, ICAR-
IIPR chaired the meet. The field day was organized
with an objective to acquaint the part icipants w ith
Vigna improvement programme at IIPR and showcase
the segregating materials, advanced breeding l ines,
germplasm lines, w ild accessions, etc. of mungbean
and urdbean. Besides, i t also aimed at helping them in
making selections of the desired material which would
be shared . The part ici pan ts fi rst v isited the N ew
Research Campus of the Institute where they saw the
mungbean and urdbean seed production programme

The 22nd  Annual  Group  M eet  of  A ICRP on
Pigeonpea was held on May 19-21, 2017 at Dr. Rajendra
Prasad  Cen tral  A gr icu l ture Un i versi ty  Pusa,
Samasti pu r (Bihar ). A bou t  120 del egates f rom
cooperati ng centres of  SAU’s and  ICA R Inst itutes

attended this group meet. Dr. R.C. Srivastava, Vice-
Chanceller, DRCAU, Pusa, Bihar chaired the Inaugural
Session and Dr. S.K. Varshney, Dean, Agriculture, Dr.
R.P. Roy Sharma, Ex-VC, BAU, Ranchi, Dr. N .P. Singh,
D i rector, IIPR (Kanpu r ), Dr.I .P.Si ngh , Project
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Coordinator (Pigeonpea) and other dignitaries were
present. Dr. Varshney while welcoming the dignitaries
and delegates, highlighted the achievements made by
the University and stressed upon development of early
and mid-ear ly vari eties of  pigeonpea especial ly  for
Bihar.

problems in p igeonpea l i ke high  fl ower  drop and
effective number of seeds per pod should be addressed
and this demands for a multidiscipl inary approach.

Dr. N .P.  Singh presented the scenario of pulses in
the country and  appreciated the sincere effor ts of
scientific community, in addition to favourable weather
conditions and government policies in place, which
collectively resulted in record production of pulses this
year. He also underl ined the challenge of sustaining
the enhanced pulses production. He highlighted the
developmen t of seed hubs that cover 150 districts
across the country. Dr. Singh al so briefed about the
i mpor tan t  government schemes i ncl udi ng
development of bioferti l izers and bio-control units. He
stressed on pre-breeding programme to broaden the
genetic base of pigeonpea. He informed that regulatory
approval was obtained for conducting confirmed field
trials on transgenic chickpea and pigeonpea. He said
that the current scenario demands for photo-thermo
i nsensit ive pu lse crops, and  genotypes that are
amenable to mechanical harvesting.

Dr. I.P. Singh, Project Coordinator  (Pigeonpea)
presented annual progress of the project. He informed
that various entries found promising were promoted
to next level of evaluation. Later in the technical session,
programmes of various discipl ines were discussed and
finalized.

Dr. R.C. Sr i vastava, Vice-Chancel ler, in  hi s
remarks, appreciated the constant research efforts of
pulses research community that reflected in the form
of record pulses production. He stressed upon the need
for approp ri ate storage facil i ty for pu lses and
suggested that the value addition at vi l lage level would
greatly strengthen the l ivelihood of marginal farmers.
Dr. R.P.  Roysharma emphasized upon the necessity to
examine the phenol ogical alterations i n pigeonpea
dur ing d if feren t  temperature regi mes. Si mi l ar ly,

Group M eet on M ULLaRP and Arid Legume Crops organised

Group meet  on mungbean and urdbean under
AICRP on MULLaRP   and Network Programme on
Ar id Legumes was hel d at  G.B.Pant University of
Agriculture & Technology, Pantnagar on May 6-8, 2017.
Prof. J.Kumar, Vi ce-Chancel lor of  the Un i versity
inaugurated the meet. Dr. J.P. Singh, Director Research,
GBPUA&T welcomed the dignitaries on the dias.Prof.
J. Kumar, Vice-chancellor enlightened the house about
the enormous existing possi bi l i ti es for  increasi ng
pulses production in the country.

Dr. Sanjeev Gupta, Project  Coordi nator,
MULLaRP w hil e p resen ti ng repor t of the p roject,
apprised about major achievements and constraints
in mungbean and urdbean crops including problem of
M YM V and  some other emergi ng  d i seases l ike
groundnu t bud necrosis v irus. He emphasi zed that
plant types need to be changed inducing photo-thermo
insensitivity  and developing cold tolerance for  rice
fal low cultivation. He elaborated upon the efforts going
on pre breeding, productive cropping systems w ith
mungbean and urdbean, development of IPM modules
and microbial consortium.

Dr. Shiv  Sew ak, N odal Offi cer, AINP on A rid
Legumes p resen ted  the report  of the p roject. H e
informed the house that one cowpea variety  KBC 9
was identified for cultivation in the South Zone.

Dr. N .P.  Singh, Director, ICAR-IIPR el aborated
the ongoing R&D acti viti es i n pul ses in India. H e
highlighted the significance of coordinated pulses and
ar id l egume research. H e congratu lated the enti re
NARS partners associated with pulses research for the
cu rren t year ’s record producti on . Dr. Si ngh al so
stressed upon the need for transgenic development and
updated  the house regard ing p rogress made i n
chickpea and pigeonpea.
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In his special remarks, Dr. S.K.Chaturvedi, Acting
ADG (O&P), ICAR brief ly highlighted the research
needs in these p riority crops and ICAR’s efforts to
increase the pulses production in the country. The
research  ai m shou ld  be to enhance the factor
producti vity and therefore, a hol ist ic app roach is
required.

In  the group meet, a session on inter-project
l inkages was also held i n which Dr. Ram Krishnan
N air  elaborated the acti v i t ies of  Internat i onal
Mungbean Network suppor ting NARS activiti es in
Ind i a. Resu l ts of Khari f   2016 w ere d iscussed
thoroughly and technical programme for Kharif   2017
was finalized.

NICRA Technical Programme Workshop held at I IPR

The technical programme finalization workshop
of N ICRA for the period 2017-20 for N ICRA Partner
Institutes was held on May 11, 2017 at IIPR, Kanpur.
The meeting was chaired by Dr. N .P. Singh, Director,
IIPR, Kanpur and co-chaired by Dr. K. Sammi Reddy,
Acting Director, CRIDA, Hyderabad. Dr. Singh while
welcoming the delegates emphasized the need to have
coord inati on whi le worki ng on the same crop by
di fferen t Inst itu tes. Dr. Sammi Reddy highli ghted
outcome from the past five years of N ICRA and felt the
need to take some of these technologies for on-farm
testing and w ide scale adoption. Presentations from
PIs of 13 partner Institutes were made highlighting
major achievement, focussed areas of research for next
phase of N ICRA and  proposed technical programme
for 2017-20. It was suggested that material generated
in the NICRA project should be shared between the

Inst itutes working on same crop viz., wheat  (IA RI,
IIWBR and NBPGR), rice (NRRI, IIRR, IARI and ICAR-
NEH,) maize (IIMR, ICAR-NEH and CRIDA) and there
is a need  for  convergence of act iv iti es across the
institutions to avoid duplication of works. Results of
N ICRA project should be presented in the respective
crop workshops for scientific inputs, fine-tuning of the
act ivit ies and avoid dupli cati on of  works. Prior ity
should be given for up keeping and maintenance of
infrastructure facil i ties established under N ICRA at
different partner Institutes. This facil i ties should be
made available to other research institutes, may be on
charging basis to cover part of maintenance cost. After
thorough discussion, the technical programme for each
Institute was formulated. Dr. San jeev Gupta, PI of
N ICRA p rogramme IIPR, Kanpur extended vote of
thanks.

I IPR organized Summer School

An  ICAR sponsored  Summer School ent itl ed
“Scal i ng Water  Product iv i ty  and  Resource
Conservation in Upland Field Crops ensuring M ore
Crop Per Drop” was organized during Sept. 6-26, 2017
at ICA R-I IPR, Kanpu r. Tw enty f ive par t ici pants
belonging to ICAR Institutes/ Universities of nine States
participated in this training programme.

In his Inaugural address, Dr. S.S. Singh, Director,
ICAR-ATARI Zone V, Kolkata emphasized on the role
of water in food production besides the role of water
management, market and input management for crop
producti on. Dr. M asood Ali , former Director, IIPR
revealed that freshwater availabil i ty is only 2.8% of

which 30% is available to human use only.

Dr. N .P. Singh , Di rector, IIPR exp ressed hi s
satisfaction and happiness w ith the positive feedback
from the part icipan ts for the organizat ion of  the
Summer School. He emphasized that M ore Crop Per
Drop is the need of the hour to deal w ith challenges
like cl imate change. Prosperity and happiness can be
posit ively correlated  w i th availabil i ty of water as
existence of our very civi l ization started on the bank of
ri vers. Dr. S.K. Singh, Ch ief Guest of the functi on
emphasised that there is no other short-cut way but to
save water as it cannot be produced in the labs.

Short Course on Next Generation Ferti l izers

An ICAR sponsored short course on ‘Enhancing
Nutr ient Use Ef f i ciency through Next Generation
Ferti l izers in  Fi eld Crops’ w as organised at IIPR,
Kanpur during November 21-30, 2017. The objectives
of the short course was to sensitize the participants
about the present status and future perspectives of next
generation ferti l izers and to enable them to acquire the

knowl edge on  the l atest techniques/ st rategies for
enriching nutrient use efficiency in field crops through
efficient ferti l izer use. The Chief Guest, Prof. Narendra
Mohan stressed that working on nutrient symbiotic
rel at ionshi p  betw een  sugarcane and pu lses
intercropping needs to be explored extensively.

Dr. N .P. Singh , Di rector, ICA R-IIPR, Kanpur
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Participation in ICAR Sports M eet-2017

A contingent of 47 staff members of ICAR-Indian
Institute of Pulses Research participated in the ICAR
Zonal Sports (North Zone) Tournament-2017 held at
ICAR-Indian Institute of Sugarcane Research, Lucknow
from 30th  October to 2nd November, 2017. The team
part ici pated  in  vari ous even ts vi z., Tabl e Tenni s,
Badminton, field and track events, football, volleyball
(shooting and smashing), basketball and kabaddi . The
contingent was accompanied by Dr. Bansa Singh as
Ch ief-de-Missi on and Dr. Ummed  Singh as Team
Manager. IIPR volleyball (smashing) team played very

well under the captaincy of Dr. A.K. Parihar and won
the champi onshi p con ti nuously  second  year  by
defeating CPRI, Shimla. IIPR football team also played
well very under the captaincy of Dr. K.R. Soren and
was runner up in the tournament. In field and track
events, Dr. Amrit Lamichaney won the gold medal in
long jump silver medal in 100 meter race.

After w inning the championship in voll eyball
(smashing), gold medal in long jump and si lver medal
in 100 m race  in ICAR-Zonal (North Zone) tournament
at IISR, Lucknow, IIPR Volleyball (smashing) team and
winner of  field and track events participated in the
ICAR Inter-Zonal  Spor t Meet-2017 held  at  ICA R-
NAARM, Hyderabad from February 21-25, 2018. Dr.
Bansa Si ngh accompan ied  the team as Chi ef-de-
Mission. The team played four matches. Our team won
two matches against CSWRI, Avikanagar and CMFRI,
Kochi and lost two matches against IARI, New Delhi
and CRIJAF, Barrackpore. Over al l  IIPR volleyball team
was at 3rd position. In field and track events, Dr. Amrit
got the si lver medal in long jump.

expressed his satisfaction over the fact that the country
has achi eved sel f-suf fi ciency i n food  crops and
high lighted  the contribut ion of  ICAR-I IPR tow ards
increasing pulses production in the country. Dr. Singh
reiterated on the role of developing nutrient use efficient
genotypes of fi led crops. Dr. C.S. Praharaj highlighted
the futuristic scope of  special i ty ferti l izers. Twenty
three participants belonging to ICAR Institutes/ SAUs
located in more than seven states attended the short
course at ICAR-IIPR, Kanpur.

laLFkku esa vUrjkZ"Vªh; ;ksx fnol euk;k x;k

vUrjkZ"Vªh; ;ksx fnol 21 twu] 2017 dks Hkkjrh;
nygu vuqla/kku laLFkku ds izkax.k esa cM+s mRlkg ds lkFk
euk;k x;kA izkr% 6%00 cts vk;ksftr bl ;ksx dk;ZØe
esa laLFkku ds oSKkfudksa] rduhdh o iz'kklfud oxZ ds
deZpkfj;ksa us Hkkx fy;kA bl volj ij fofHkUu ;ksx
fØ;kvksa ds vfrfjDr ;ksx ij O;k[;ku dk vk;kstu Hkh
fd;k x;kA bl volj ij laLFkku ds funs'kd] MkW- ujsUnz
izrki flag us thou esa ;ksx ds egRo ij izdk'k MkykA
mUgksaus dgk fd vkt ds bl iznwf"kr okrkoj.k esa ;ksx dks
thou esa viukdj gh LoLFk jgk tk ldrk gS vkSj ruko
eqDr thou th;k tk ldrk gSA ;ksx fØ;k,a vk;q"k ea=ky;
ds izksVksdky ds vuq:i laLFkku ds iz/kku oSKkfud] MkW
cUlk flag us iw.kZ djokbZA iratfy ;ksx lfefr] dkuiqj

if'pe ds v/;{k] ;ksxkpk;Z Jh jke fltksj us vius O;k[;ku
esa ;ksxkluksa ij foLrkj ls ppkZ dhA mUgksaus ;g Hkh crk;k
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fgUnh fnol dk vk;kstu

fd  dkSu ls vkluksa dk fu;fer vH;kl djds dkSu ls jksxksa
ls eqfDr ikbZ tk ldrh gSA bl volj ij laLFkku ds
ofj"B inkf/kdkjh ifj;kstuk leUo;d MkW- vkbZ-ih- flag
,oa MkW- latho xqIrk] foHkkxk/;{k MkW- Ñ".k dqekj] MkW- f'ko
lsod] MkW- txnh'k flag] MkW- jkts'k dqekj] MkW- lh-,l-
izgjkt] ofj"B iz'kklfud vf/kdkjh Jh dqekj foosd ,oa
for ,oa ys[kkf/kdkjh Jh Mh-ds- vfXugks=h Hkh ekStwn FksA

Hkkjrh; nygu vuqla/kku laLFkku esa fnukad 26 flrEcj]
2017 dks fgUnh fnol lekjksgiwoZd euk;k x;kA MkW- dey
eqln~nh dfo] lkfgR;dkj ,oa izoDrk] vk;q/k fuekZ.kh dkyst]
vekZiqj] dkuiqj bl lekjksg ds eq[; vfrfFk FkhaA lekjksg
dh v/;{krk laLFkku ds funs'kd MkW- ujsUnz izrki flag us
dhA Lokxr Hkk"k.k M‚- th-ih- nhf{kr] ifj;¨tuk leUo;d
¼puk½ us izLrqr fd;kA laLFkku esa jktHkk"kk dh çxfr
vk[;k Jh fnokdj mik/;k;] eq[; laiknd us izLrqr
fd;kA lekjksg esa laLFkku ds lHkh oSKkfud] rduhdh]
iz'kklfud ,oa lgk;d oxZ ds deZpkfj;ksa us Hkkx fy;kA
vius mn~cksèku eas Jherh eqln~nh us dgk fd fgUnh viuh
ljyrk vkSj lgt cks/kxE;rk ds dkj.k iwjs ns'k esa le>h
vkSj cksyh tkrh gS vkSj jk"Vªh; lEidZ lw= dh egrh Hkwfedk
fuHkk jgh gSA gekjs cgqHkk"kh ns'k esa] lEidZ Hkk"kk ds :i esa
fgUnh dk egRoiw.kZ ;ksxnku jgk gSA fgUnh ,d le)̀ Hkk"kk
gSA lHkh {ks=ksa esa fgUnh dh lQyrk dk ijpe ygjk jgk gSA
izfrHkkvksa ds eq[kj gksus esa Hkk"kk dk izcy ;ksxnku gksrk gSA

esa vkSj ljdkjh dkedkt esa HkhA mUgksaus dgk fd fgUnh
thou ds gj {ks= esa O;kid Lrj ij mi;ksx dh tk jgh gSA
ljdkjh dkedkt esa Hkh fgUnh dk iz;ksx fujarj c<+ jgk gSA
mUgksaus oSKkfudksa dk vkgoku fd;k fd ubZ rduhdh tkudkjh
fdlkuksa rd mUgha dh Hkk"kk esa ig¡qpkus ds fy, lrr iz;kl
djsa vkSj fgUnh ds u;s izdk'kuksa ij cy fn;kA ;fn gesa
Hkkjr dks mUur jk"Vªksa dh Js.kh esa ykuk gS rks bldh ,d
jk"Vª O;kih Hkk"kk dk gksuk mruk gh vko';d gS ftruk dh
uohu izkS|ksfxfd;ksa dkA bl volj ij eq[; vfrfFk us
laLFkku dh jktHkk"kk if+=dk ^nygu vkyksd 2017* dk
foekspu Hkh fd;kA

v/;{kh; mn~cks/ku esa laLFkku ds funs'kd] MkW- ,u-ih-
flag us dgk fd gekjs cgqHkk"kh ns'k esa] lEidZ Hkk"kk ds :i
esa fgUnh dk egRoiw.kZ ;ksxnku jgk gSA vkt fodkl dh
xfr esa gekjh jktHkk"kk fgUnh ,d etcwr lw=/kkj dk dk;Z
dj jgh gSA ge viuh Hkk"kk esa vf/kd Li"V ,oa izHkkoh <ax
ls vius fopkj ,oa fo"k; dks izdV dj ldrs gSaA ;gh
gekjh mUufr dk laokgd gksrk gSA vr% gesa viuh jktHkk"kk
fgUnh dk vf/kd ls vf/kd iz;ksx djuk gksxk futh dk;ks±

fgUnh i[kokM+s esa vk;ksftr fofHkUUk izfr;ksfxrkvksa ds
fot;h izfrHkkfx;ksa] MkW- vkfnR; çrki] Jherh dhfrZ f=ikBh]
MkW- xksfoUn dkUr JhokLro] loZJh] vkyksd dqekj lDlsuk]
jktsUnz dqekj] Jherh ehuk{kh ok".ksZ;] Jh vf[ky dqekj
xaxy] Jh nsoh çlkn rFkk dk;kZy;hu dkedkt esa fgUnh
dk mRd"̀V iz;ksx djus ds fy, loZ Jh vkyksd dqekj
lDlsuk] Jherh dhfrZ f=ikBh] Jherh Jqfr JhokLro] Jherh
jhrk feJk] Jherh ehuk{kh ok".ksZ;] loZ Jh f'ko 'kj.k]
jktsUnz dqekj] Á¨fer Mk;l ,oa eks- 'kCchj dks eq[; vfrfFk
us iqjLdkj vkSj izek.k i= iznku fd,A dk;ZØe ds vUr esa
M‚- vkbZ-ih- flag] ifj;kstuk leUo;d ¼vjgj½ us èkU;okn
Kkfir fd;kA dk;ZØe dk lapkyu] M‚- jkts'k dqekj
JhokLro] ofj"B rduhdh vf/kdkjh us fd;kA
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Personnel

As on 31.3.2018

A. Research  M anagement

1. Dr. N .P.  Singh Director

B. AICRP on Pigeonpea

2. Dr. I.P. Singh Project Coordinator

C. AICRP on Chickpea

3. Dr. G.P. Dixit Project Coordinator

D. AICRP on M ULLaRP

4. Dr. Sanjeev Gupta Project Coordinator (In-charge)

E. AINP-Arid Legumes
5. Dr. Shiv Sewak Nodal Officer, AINPAL

F. P.C. (Linseed)

6. Dr. P.K. Singh Project Coordinator

G. Scienti f ic

Crop Improvement

7. Dr. Shiv Sewak Plant Breeding Principal Scientist & Head (In-charge)

8. Dr. S.K. Chaturvedi Plant Breeding Principal Scientist

9. Dr. Sanjev Gupta Plant Breeding Principal Scientist

10. Dr. Farindra Singh Plant Breeding Principal Scientist

11. Dr. P.K. Katiyar Plant Breeding Principal  Scientist

12. Dr. Jitendra Kumar Plant Breeding Principal Scientist

13. Dr. Aditya Pratap Plant Breeding Principal Scientist

14. Dr. Dibendu Datta Plant Breeding Principal Scientist

15. Dr. Awnindra Kumar Singh Plant Breeding Principal Scientist

16. Dr. Yogesh Kumar Plant Breeding Senior  Scientist

17. Dr. A.K. Srivastav Plant Breeding Scientist (Senior Scale)

18. Mr. Udai Chand Jha Plant Breeding Scientist

19. Mr. Debjyoti Sen Gupta Plant Breeding Scientist

20. Mr. Abhishek Bohra Plant Breeding Scientist

21. Dr. Ashok Kumar Parihar Plant Breeding Scientist

22. Mr. Biswajit Mondal Plant Breeding Scientist
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23. Mr. Amrit Lamichaney Seed Science & Technology Scientist

24. Dr. Satish N iak S.J. Genetics & Plant Breeding Scientist

25. Dr. Basavaraja T. Genetics & Plant Breeding Scientist

26. Mr. Manu B. Genetics & Plant Breeding Scientist

Plant Biotechnology

27. Dr. (Mrs.) Meenal Rathore Biotechnology Senior Scientist & Head (In-charge)

28. Mr. Prakash G. Pati l Biotechnology Scientist

29. Dr. Khela Ram Soren Biotechnology Scientist  (Senior Scale)

30. Dr. Alok Das Biotechnology Scientist (Senior Scale)

31. Ms. K.N. Purnima Biotechnology Scientist

32. Mr. P.S. Shanmugavadivel Biotechnology Scientist

33. Mr. Arvind Kumar Konda Biotechnology Scientist

34. Dr. Neetu Singh Kushwah Biotechnology Scientist

35. Mr. Sudhir Kumar Biotechnology Scientist

Crop Production

36. Dr. C.S. Praharaj Agronomy Principal Scientist & Head (In-charge)

37. Dr. Narendra Kumar Agronomy Principal Scientist

38. Dr. Ummed Singh Agronomy Senior Scientist

39. Mr. Prasoon Verma ASPE Scientist (SG)

40. Mr. Kali Krishna Hajara Agronomy Scientist

41. Mr. Chaitanya Prasad Nath Agronomy Scientist

42. Mr. Man Mohan Deo FMP Scientist

Crop Protection

43. Dr. Krishna Kumar Plant Pathology Head of the Division

44. Dr. Bansa Singh Nematology Principal Scientist

45. Dr. Mohd. Akram Plant Pathology Principal Scientist

46. Dr. Naimuddin Plant Pathology Senior Scientist

47. Dr. R.K. Mishra Plant  Pathology Senior Scientist

48. Dr. R. Jagdeeswaran Nematology Scientist

49. Dr. G.K. Sujayanand Entomology Scientist

50. Mr. Bandi Sanjay Maruti Entomology Scientist

51. Mr. Devindrappa Nematology Scientist

52. Dr. Manjunatha L. Plant Pathology Scientist

53. Mr. Kiran Gandhi Bapatla Entomology Scientist

54. Mr. Ravanasidda Entomology Scientist



184

Basic Science
55. Dr. P.S. Basu Plant Physiology Principal Scientist & Head (In-charge)

56. Dr. Lalit Kumar Agri l . Chemicals Principal Scientist

57. Dr. D.P. Patel Plant Physiology Principal Scientist

58. Dr. T.N . Tiwari Plant Physiology Principal Scientist

59. Dr. (Mrs.) Vijay Laxmi Plant Physiology Senior  Scientist

60. Dr. M. Senthilkumar Microbiology Senior Scientist

61. Mr. S. Gurumurthi Plant Physiology Scientist

62. Mr. Surendra Kumar Meena Plant Physiology Scientist

63. Mr. Dhyaneshwar Namdeo Borase Microbiology Scientist

64. Ms. Kalpana Tiwari Biochemistry Scientist

65. Mr. Vaibhav Kumar Biochemistry Scientist

66. Mr. Krishnashis Das Microbiology Scientist

Social Science

67. Dr. Rajesh Kumar Agri l . Extension Principal Scientist & Head (In-charge)

68. Dr. (Mrs.) Uma Sah Agri l . Extension Principal Scientist

69. Dr. Devraj Computer Application Principal Scientist

70. Dr. Purushottam Agril . Extension Senior Scientist

71. Mr. Hemant Kumar Agri l . Statistics Scientist (Sr. Scale)

72. Mr. Shripad Bhat Agri l . Economics Scientist

73. Mr. K. Ravi Kumar Agri l . Extension Scientist

H.    Regional Centre-cum Off-Season Nursery, Dharwad (Karnataka)

74. Dr. M.S. Venkatesh Soil Science Principal  Scientist &  Station In-charge

75. Dr. M.H. Kondaram Entomology Principal  Scientist

76. Mr. P.R. Saabale Plant Pathology Scientist

77. Dr. Revanappa Plant Breeding Scientist

I .    Regional Station, Bhopal (M adhya Pradesh)

78. Dr. (Mrs.) Archana Singh EB & Plant Genetic Resourses Pr. Scientist &  Station In-charge

79. Dr. Ram Lal Jat Agronomy Scientist

80. Mr. Alok Kumar Seed Science & Technology Scientist

J. Technical

81. Mr. D.N. Awasthi Chief Architect (T-9)

82. Mr. Desh Raj Chief  Technical Officer (T-9)

83. Dr.  M.P. Singh Chief Technical Officer (T-9)

84. Mr. S.P.S. Chauhan Chief  Technical Officer (T-9)

85. Dr. G.K. Srivastava Chief  Technical Officer (T-9)
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86. Mr. R.S. Mathur Assistant Chief  Technical Officer (T-7/ 8)

87. Dr. Omkar Nath Assistant Chief  Technical Officer (T-7/ 8)

88. Mr. Radha Krishan Assistant Chief  Technical Officer (T-7/ 8)

89. Dr. Aditya Prakash Assistant Chief  Technical Officer (T-7/ 8)

90. Mr. S.K. Garg Assistant Chief  Technical Officer (T-7/ 8)

91. Mr. Ramesh Chandra Assistant Chief  Technical Officer (T-7/ 8)

92. Mr. A.P. Singh Senior Technical Officer (T-6)

93. Mrs. Rashmi Yadav Senior Technical Officer (T-6)

94. Mr. Rajendra Prasad Senior Technical Officer (T-6)

95. Dr. Rajesh Kumar  Srivastava Senior Technical Officer (T-6)

96. Mr. Krishna Autar Senior Technical Officer (T-6)

97. Mr. R.K.S. Yadav Technical Officer (T-5)

98. Mr. Kailash Chandra Technical Officer (T-5)

99. Mr. Lakhan Technical Officer (T-5)

100. Mr. R.K. Singh Technical Officer (T-5)

101. Mr. Rakesh Technical Officer (T-5)

102. Mr. Malkhan Singh Technical Officer (T-5)

103. Mr. Ashraf Khan Technical Officer (T-5)

104. Mr. Arvind Singh Yadav Technical Officer (T-5)

105. Mr. R.M. Pal Technical Officer (T-5)

106. Mr. H .N. Maurya Technical Officer (T-5)

107. Mr. K.S. Meena Technical Officer (Driver)

108. Mr. S.N. Hatiya Technical Officer (Driver)

109. Mr. Satish Kumar Singh Technical Officer (Driver)

K. Administrative
110. Mr. Kumar Vivek Senior Administrative Officer

111. Mr. D.K. Agnihotri Finance & Accounts Officer

112. Mr. Shukdeo Mehto Assistant Administrative Officer

113. Mr. Rajeev N igam Assistant Administrative Officer

114. Mr. B.K.Verma P.S. to Director
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Appointments, Promotions, Transfers etc.

Appointments

Sl. Name Post Di sci pl ine/Di visi on Date of  j oi ning 
1. Smt. Shruti Sr ivastava A ssistant A dministration 28/ 08/ 2017 
2. Sh. Sudhir Kumar Scientist Plant Biotechnology 16/ 10/ 2017 (F.N.) 
3. Sh. Revanasidda Scientist Entomology 116/ 10/ 2017 (F.N.) 
4. Sh. M anu B. Scientist Genetics & Plant Breeding 116/ 10/ 2017 (F.N.) 
 
Promotions
Sl.  Name Promoted to w.e.f. 
1. Sh. A .B. Singh, Ex-ACTO CTO (T-9) 03/ 02/ 2016 
2. Sh. R.S. M athur, ACTO CTO (T-9) 01/ 07/ 2016 
3. Dr. G.K. Srivastava, ACTO CTO (T-9) 01/ 07/ 2016 
4. Sh. A .P. Singh, STO A CTO (T-7/ 8) 02/ 09/ 2016 
5. Dr. A wnindra Kumar Singh, Sr. Scientist Pr . Scient ist 14/ 02/ 2017 
6. Dr. Uday Chand Jha, Scientist Scientist  7000 (RGP) 15/ 12/ 2014 
7. Dr. A bhishek Bohra, Scientist Scientist  7000 (RGP) 27/ 04/ 2015 
8. Dr. Debjyoti Sen Gupta, Scient ist Scientist  7000 (RGP) 03/ 05/ 2015 
9. Dr. P.G. Patil, Scientist Scientist  7000 (RGP) 07/ 01/ 2013 
10. Dr. M . Senthil Kumar, Sr. Scientist Pr . Scient ist 10000 (RGP) 03/ 01/ 2017 
11. Sh. R.K.P. Sinha, UDC A ssistant Level-6 08/ 12/ 2017 
12. Sh. K.A . Chaturvedi, LDC UDC- Level-5 08/ 12/ 2017 
 Transfers

Retirements
Sl. Name Post hel d Date of  ret irement 
1. Sh. Ram Kishan SSS 30/ 06/ 2017 
2. Sh. Krishna Pal Tech. Assistant (T-3) 31/ 07/ 2017 
3. Sh. Diwakar  Upadhyay  CTO 30/ 11/ 2017 
4. Sh. Kailash Chandra Saxena UDC 31/ 12/ 2017 
5. Sh. M aiku Lal  SSS 31/ 12/ 2017 
6. Sh. J.B. Thapa T-5 (Dr iver ) 28/ 02/ 2018 
 

Sl. Name Desi gnat ion From To Date 
1. Dr. D. P. Patel Pr. Scientist  National Institute of 

Abiotic Stress M anagement, 
Pune 

I IPR, Kanpur 27/ 06/ 2017 

2. Dr. T.N. Tiwar i Pr. Scientist  IISF, M au I IPR, Kanpur 12/ 07/ 2017 
3. Sh. Kumar  Vivek Sr. AO CIAE, Bhopal I IPR, Kanpur 03/ 04/ 2017 
4. Sh. D.K. A gnihottri F&A O IIVR, Varanasi  I IPR, Kanpur 15/ 04/ 2017 
5. Dr. P.G. Patil  Scientist  IIPR, Kanpur NRC-POM , 

Solapur  
29/ 06/ 2017 

6. Dr. Yogesh Kumar Sr. Scientist  NRRI, Cuttack I IPR, Kanpur 01/ 07/ 2017 
7. Dr. M .H. Kodandaram Pr. Scientist  IIVR, Varanasi I IPR, Kanpur 10/ 07/ 2017 
8. Dr. A wnindra Kumar Singh    Sr. Scientist  CIARI, Port Blair I IPR, Kanpur 28/ 09/ 2017 
9. Smt. Kirt i Singh Assistant IIPR, Kanpur I ISR, Lucknow 09/ 01/ 2018 
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