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Preface

FH 3CATE H SISl Uoh ST 3Tadd 8l iy Iearashal
R IeE TG o foTT Srea forertt o Torerit aftii ek foprami
61 TG Uoh HEa Ul h1Le & SISl Uehel 3T H TTA-SITef &9
 ICTE, FRET TR T[T SIGT STt e 1ehi bl Tehiahd i
T T BT o W T & wrerfirer steee o & # foramt
% fou e e A TEwERdr S Tee ¥ S
Haaeiter witfafass @ & sTrshifesnt feerar =1 smamm @
FeaT 21 st St foemer s amwar & gfe, W S
HFEU N TOEET S ITe SR EHEIE S
ST o foru Sfera smarfirepan &t siix 1979 # sffeli o stfae
1, ST T ferfire Shgl e Erefera 21 e 31 T O ST S u.
TEd, WIF.ALT. A SIS (W FHA), A AT AT
TH.TE . (FET) SR A1, 30, i afesr & Heifea ot
T TS T AT fRe, ST aTer a7 forerr 2 g of
ARgeT Tt Tfrar STEeT afEST - offsr (woeh) F E T
raferd 81 e ot forerfira e i Tomo % Hefy & 31
TaEER 2004 31 28 ST SATHET TR o & H TTiUa g7 |
TS SffST IeATE T sfST S fieht SATHeT o & § el
TAT Tel Uk T W ohl T Hecaq Ul SUet ot o HTIR L aise
2016 7 7oAt 31Tl foreprar <t staeh H, sftet tgee fawmer
AT <R AT forqm Heerr (3178, 3T ue.ud.) § Ieeliohd
EQNERIl

I ST FrT Eeer STTSEuT 1 Ueh e e
2, S foriy ®9 8 o1 o1 H oS o @ weifd e %
T HTEHATT H TR §AT 2| ST Seare ST sfist Srerfieht
SFTHU A o 370 3wt 3 Sfafes, e i g e |
&eraT fwToT 3t o FoTe STHT ST &1 1.3, 37, 9. WA sftst
ForTet eI, s = oTeraT ofi T SeaTeH & SeeiaH 1 ARTaT ez
2, e U v 3 ofis gerehient (o1 Sfcreei T ¥ (TR
IR forem SfeeTos ot (S3THBTR)) T TehiIcHs: TTE UST 2,
gy F Fepead am (T IO wew) H e S A
SUASAT G H Hecaqu Y[{iehl (7S & | STTEeT &r o, gereht

Seed is an essential input in crop production.
Farmers' access to quality seeds of superior varieties
is crucial for increasing agricultural productivity and
production. Seed offers to cost-effectively integrate
production, protection, and quality enhancement
technologies in a single entity. In the Indian context,
requirement of quality seed is of utmost importance to
the farmers as a primary input that can vouch for
livelihood sustainability in fragile ecosystems. To tap
seed's enormous seed potential, the Indian Council of
Agricultural Research has accorded due priority to
quality seed production and contemporary seed
research and launched the All India Coordinated
Research Project on Seeds “National Seed Project” in
1979, operating at various centers in India. Under
NARES, ICAR nurtured two flagship projects
relevant to seed (field crops), i.e., AICRP-NSP
(Crops) and ICAR Seed Project, which recently got
merged and is in vogue as AICRP on Seed (Crops).
Concerning the establishment of a full-fledged
directorate, as Directorate of Seed Research was
instituted on 31" December 2004. Later, based on the
significant achievements made in a decade-long
journey in the areas of quality seed production and
seed technological research, the council, in its
Governing Body meeting in 2016, further upgraded
the Directorate of Seed Research to “Indian Institute
of Seed Science” (IISS).

Indian Institute of Seed Science is a unique
institute of ICAR, engaged exclusively in
coordinating and conducting research related to seed
science nationwide. Besides its mandate for
undertaking seed production and seed technology
research, the institute is deemed to undertake capacity
building in this sector. ICAR-IISS, Mau has made
noteworthy contributions to quality seed production,
thereby having a positive impact on seed indices
(Seed Replacement Rate (SRR) & Varietal
Replacement Rate (VRR)) throughout India, and is
instrumental in augmenting quality seed availability
in the adjoining regions of the Institute (eastern UP).



TG STCfouT H SATUTfereh Wikl o HTEAd & ST
TS TE0T, &5 S SfiSl Jiehi o forg srifires svere, ik
It 31T 371 3T B SIGTaT & o foTq sftsT wTgfii Senfiferat
wftnfera 8 saeh ST, & 3 firdt o cerar 3 et sTat
T F F T, -, U ot Searet #11f o fog
HTET TS o I I AHehIHA [T T 8 TR AR
STIT ST T8 2| STeTfeh HHehTel 1= ofisT STTEE, Hecaol sfefRy
GYENT | offST HTehT ohT HTehISUT, SIS Stal-oTuH, STTUTfersh HTehl
T STANT Ll Y HFL [T ohi STIATTR [T hT HATheH,
Hrme 3R et § ofier ety stemm, areser &
Rt 1 Trefeor o st # TorERTl S Seare A FE
TR

T 1979-80 H T ST GRETSIHT st TATUAT o o71E &,
HET ToI 3T 1.3 37,1, Ser1 3 s Y feraforemerai o
offor SERfTehT ST T Tefid R, FHeae A ST e
T 3N TSI fieT ScdTe i | T &1 81 Fort & Soieh
SIS IcaTed SR deRl Al IR Uil ok SATerTEn, 3eared
HTASHAT 2T TR T IcaTe g forferad wweid shtar 21 st
&1 1 ST H, TS &S A0, qe Y. () oh1 TR
ECEUT T, Foreeh ST SfST &1 1 Ueh ST aiaa g3l 2, StEr
o 1981-82 3 S 3914 fereiee o 37T Toieh ol 3caTad &
2022-23 % IR 102786.78 fereiee 3 IeqTe Tt deh <@ T
{1 <fst Seare i yHoM, e iRt fom, st shie fomm,
et Arifer 3R oIS SR & Here # Sfis Srefiehr
STTHY (T 3Fer qefeTohl SR 1T ohl HaTH ST 2,
ST SRy it &5 o ToharTT, sfisT Seiii 3T 31— Safier =t
AT AT R

R0 H ST IqTE o ST HCET hl Ao A TR
AR (ST ForeeITo 7) ST THITRSA (ST JEToH &%)
I TGN & & [, IL.H. AL, 7 & % fo7g geell deata
TISAT % ENE GO, STEHl, 3T Hes qed % fog
1.3, 3.9 SIS TS, <Y FEetl SR Ao T | sfist
ICATE” 1 AT | BTAT(oh, TNASHT o8 H ©d HEAT 6
HZeh o AT ST Tal, 3T FAHT SURHT o S, STTaet TR
qrfad STTHE TS - SfiS (FHe) % q8d 36 it
forammam 1 o 2022-23 % e, wRa H @t st it afed g
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In the research domain, its notable achievements
include genetic purity testing through molecular
markers, studies pertinent to field & seed standards,
and seed priming technologies to boost the seed
vigour and yield. In addition, to overcome the adverse
effects of soil salinity in the region, bio-priming,
conservation tillage practices for quality seed
production, efc., have been standardized and are being
popularized. Whereas, concerning contemporary seed
research, standardization of seed standards in
important medicinal plants, seed bio-priming, genetic
purity assessment of hybrids/ varieties using
molecular markers, seed longevity studies in soybean
and groundnut, determination of the role of public
sector in catering to the quality seed production, etc.
are in progression.

Since the inception of National Seed Project in
1979-80, it has been involved in instituting,
coordinating, and promoting seed technology
research and undertaking breeder seed production at
different ICAR institutes and State Agricultural
Universities. In addition to the breeder seed
production of varieties and parental lines of hybrids,
nucleus seed production duly supports the production
programs. In augmenting the seed sector, launch of
AICRP-NSP (Crops) was instrumental, which has led
to a sea change in the seed sector as witnessed from a
meager breeder seed production of 3914 quintals (q)
during 1981-82 to alevel of 102786.78 q during 2022-
23. Seed Technology Research (STR) regarding seed
production & certification, seed physiology, seed
entomology, seed pathology, and seed processing
enables appropriate technological backstopping,
which benefits the farmers, seed industries, and other
entrepreneurs of the Indian seed domain.

In a bid to strengthen seed production
infrastructure in the country and to address issues of
VRR (promotion of new varieties) and SRR, I[CAR
launched ICAR Seed Project, “Seed Production in
Agricultural Crops & Fisheries,” during X five-year
plan for field crops, horticulture, and fisheries.
However, the project continued with the field crops
component later on, and during the current EFC, the
same has been encompassed under AICRP on Seed
(Crops). During 2022-23, total quality seed
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TorET SfiS 3eIE 400599.18 Toea aml gae @
TGS = WY ST &0 H & (o7 SIS fireh! Sem o
HE-E H et ARTaT S H STeH firehT g 21

39 HEA 1 SfiT 99T STTEY™ % & 1§ Sl o9 8
AT T HIIRR I, Fel Tl T sffst Tia 1 A il o
1.3, 3.9, o T YT ETfdeh ATHR o3k ohid ge THeTer
HEHH L &l | 7 < Tk Tt I, 39 WA (FE
forT) 2t e 3wt ST 7 3o e SR FRar anfesta
% fo B1fder umrae = e g1 § 2F. <. e, Tt
(31T, 3T T2Th, Sfist 3ohTS, et Fors ST, 913,379, i
T HH W o TieRriT T game &9 § S=ierd i §
3o GHelA o fTq Bifder g=rdTe et g1 H W%, A9, Wi
oSt 9w, 79 o @it W6 Hewl Hl 9RIETE 9 g,
SR Seash afismTett o e o fore o & e forar @
3R AT R ST afe STt ol oft arareioee freafea
fora 21 1 afiier wfaed & ArauTiEes dhe 3R a0 W
SeRIY o for ST, srefor rer e, <. sfaf o, 2ft Ferdia
ST SR 3= HUTeehiT S o HawT 3 BT T 3|
w1 3¢ foramer @ fop 31 ATt ANt H, A1, L0 IR st
forser e, s sftet fors STerer & Sepw wawi T 3
T ToTT of ST LT STH 3t H TS el e Rl
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production, including all seed classes in India, was
400599.18 q. The project played an instrumental role
in significantly contributing to capacity building and
technology dissemination in the Indian seed domain.

I am quite privileged to put on record my earnest
gratitude to Dr. Himanshu Pathak, Hon'ble Secretary,
DARE & Director General, ICAR, for his gracious
support and vibrant leadership to this institute to excel
in seed science research. I also express my heartfelt
thanks to Dr. Tilak Raj Sharma, Deputy Director
General (Crop Science), for his unremitting guidance
and support in all the endeavors. I also extend my
heartfelt acknowledgment to Dr. D. K. Yadava, ADG
(Seeds), and to the staff, Seed Unit, Crop Science
Division, ICAR, for their support in smoothly
conducting development activities in our institute. |
convey my thanks to all the staff members of ICAR-
IISS, Mau, who have worked with sincerity for the
coordination of network projects and also the
execution of in-house research projects meticulously.
Iappreciate Dr. Arvind Nath Singh, Dr. Sripathy K. V.,
Mr. Kuldip Jayswal, Dr. Udaya Bhaskar K., Dr. Gopi
Kishan, Mr. Deepanshu Jayswall and other editorial
team members for the meticulous compilation and
timely publishing of annual report. I firmly believe
and trust that in years to come, ICAR-IISS, Mau will
excel in seed science research and provide national
leadership in attaining seed security for the country.

/’x.
I."

N S5

Dr. Sanjay Kumar
Director

Place: Mau
Date: 30-06-2023
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Introduction

Tad iy Ieared § i Furfaes stawa @ o o ot
SHEIAT ShT &TFAT T AT HTA H HATIN Heed Wl 8| WA
Ty T Jored A7 ST §9 § Y T R A A w
T STt 2T fHeRT SAfereh Hecaqul 1 % THIfad s s e i
Had W= 3cqTe MR fohemi st S & @rer-are
T ST o ST TR EeT ST H 1Y Tt oh o & &
qre 3T 8| oS AgHU™, IcaeT AR e o
Sooie W 3 3w & S it fesad ¥ we afg gg @
S ST ST 2T ST HaT- 3T STaT e & Wi sffsT &t
¥, Ffaet AR FHf-ad ST TREISHT - S (FEe)
SR SAfaaet o, ek #ror 9 2022-23 % I
66691.32 foRieet SsHe sftsl o HIT % |el | 102786.78
ToRieet ISTeh SfiST 3cqTed T 2| S sitsl Scared | firedt
GO = TS T Sttt ohl STt e o urarraot sfisii shi
SUASHAT G hT & 3 g8k TOmRaE &= waeti &
oSt Ifeemo T &€ (SRR) ¥ o gfg g1 a9 2022-23 & R
fafsr=T et # et urarTl sfisT Ieated 400599.18 foieat
o6 HITTT o WehTect 489436.36 Toeieet o1T| 0k ST, AT
162.88 I 3.23 TR HITH % Johraiel 194.74 TG 907
| 3712 7.99 AT fex] shee ieeied i e fohar |

I ST oI T 91,55 37,9, % el el H STt
TG T Tk STST HEH 2, Forereht v sfist o st <t
TTfcrferferRlT ! QoA 81 1.3, 319.9. - WA ofisT form wfeermy
T I M hl SEARIHAAT I T FAT R A
IR TR O U oSl 3eUTe o ST-HTe THehTeA I afiof
ST T T FAT 2| Ak fiST STgee e i
STELAT o STE Sfof FIEToT NToRATSl o HIHehIRoT, Tefi st
Ffg e, SToTferes Tt o sfisT ST, FHT, st 37 H
gftaferd @t st @uge & o srEum yamw e s R 2
1.3, 3T .- SfiT FersiTe Seer <[l sht ST it
3R foram, ofisT Seareeh St sfist aTmafed siaen o wwfiret s
TRETCehT o6 FerTor oh foaw sftt &1 o SATcifeh S aifareh stari
T 3TE L oh AT AT o7g LT € | 78 sffst e gigf=a
%1 3 e ST T e i Gfrd i o foTe ¢ 3cae o

Seed is the decisive input in sustainable agriculture
production and holds paramount significance in
realizing the potential of all other inputs. Due to the
number of people directly or indirectly dependent on
agriculture, the role of seed in India's context is far
more significant. Sustainable food grain production in
the country amidst several challenges could be
attributed to the use of quality seeds of improved
varieties/ hybrids and farming practices coupled with
the ingenuity of Indian farmers. Progress in seed
research, production, and development has been
remarkable and has brought about visible growth in the
activities/enterprises that provide inputs-services-
supplies to the seed industry. In Indian seed sector, the
progression of AICRP on Seed (Crops) was incredible,
as witnessed in increased breeder seed production i.e.,
to the tune of 102786.78 q against the indent of
66091.32 q during 2022 - 23. The success in breeder
seed production has ensured the availability of quality
seeds in subsequent generations of the seed
multiplication chain and also resulted in increased Seed
Replacement Rates (SRR) of various crops. During
2022-23, total quality seed production in different field
crops was 489436.36 q against the target of 400599.18
g. In addition, 194.74 lakh planting material and 7.99
lakh tissue culture plantlets were produced against
162.88 and 3.23 lakh targets, respectively.

Indian Institute of Seed Science is a unique
institute of its kind under the aegis of ICAR, aimed at
carrying out activities on seed science research. I[CAR-
IISS aims to cater to the institution's needs and
coordinates quality seed production and contemporary
seed research on a pan-India basis. Research endeavors
pertinent to standardizing seed testing procedures,
novel seed augmentation strategies, and deciphering
the mechanisms involved in seed germination,
dormancy, vigour, and longevity at the molecular level
are being carried out in tune with global seed research
regime needs. ICAR-IISS is marching ahead with
renewed vigour to face the challenges and harness the
seed sector's domestic and international opportunities
for the welfare of farmers, seed growers, and other
stakeholders involved in seed supply chain. It is
working with great zeal to secure the country's food and




T M L TET 8 SIS Ica1e ST I elfirehl STgeem i
¥ 37U TR o ATCATE, HEAT s &7 fwfor ik o
SIS H Hisha ©9 € TR 3T 3| SAAM H <7 Al ARrhieT
T SIS o oSt i & § Seore- afg g8 €, TS
N e ol SeaTaehdT ST IedTa o G o forg ST aret st
QM ol STETIHhaT R

offoT &t  farfare cereieh ol offst STfer Rt &2 o T g,
ia:forr ST ea™ & fog wft stidfes afEise
QTS foha TR &, STl e Searai/sienirfepar sht e sht
SYIT fofT ST Wbl ST [T HeAioh o6 Sid TARIh
3T ST0TTereh TTEAT hl HeTH L, Sfef Turarlt g o T et
TR (ShiE-wer aedtd 3T TSIhIsed), TR st
SFFEUT o For rorfereh Sfiar fers o sl shr SwaihT S sfist
TATSIShT T IdT THTHT AT Tl =N & feM X afism,
AT STTHE ST THEIR FT o qea farfir ittt
o 0 H Y[ {1 11| g6k SAflh, S A s Heu § 2y
F13 o JATe et 3R TSR] & ATEH-JeH & fau &g
feraferameral/deerT & @rer THeidr 9 W gware R g
e o el T I AR oh BT 1.3, 3] 0.-9A T
sfer o deam Rfgd w9 @ emel i saria
ICATEERAT 15, o FoTT ST ST ST e 37 el sfst
STHT &35 H ISHEAT 6 4|
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nutritional security by ensuring seed security. Besides
its mandate of undertaking seed production and seed
technology research, the institute actively organizes
several capacity-building programmes pertinent to
seed sector development. The country is experiencing a
significant increase in SRRs of a majority of the crop
species, which needs to be bolstered in the years to
come for improved productivity and production of
agricultural crops.

Considering the rapid advancements of varied
techniques in the seed realm, all the in-house projects
have been restructured for interdisciplinary research
work, which can leverage the potential for targeted
products/ technologies. Research on enabling
biochemical and molecular means of genetic purity
assessment, novel strategies (carrier-enabled
botanicals and endophytes) for seed quality
augmentation, utilizing advances in molecular biology
for basic seed research, and deploying novel
diagnostics for the detection of seed pathogens have
been formulated, and initiated as various activities
under in-house and STR experiments. In addition, the
institute has signed MoUs with several
universities/institutes to exchange know-how and
effectively conduct research work in this regard. ICAR-
IISS, with the adept support and guidance of the
council, would certainly continue to strive for quality
seed-led productivity augmentation and excel in the
contemporary seed research domain.
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STENThi SEqard o HIEAH § Fad FY 2 R &
forQ TurerTeh sftst e g2 e

To ensure quality seed security to the
farmers for sustainable agriculture through
technological intervention.

o TG, TUTET SR feerar # afg % fog e

LA U iifereh ferarereadi # afg e

Enhancing genetic and physical
characteristics of seed for increased
productivity, quality, and sustainability.

— =

o i ForeT wel ST fireht # e, e i s1iim
FTHET HTAT

e YUt o AT § sftef ScaTed U sftef Srefireht
AT R FHETIT HLAT

ST SeTeH, e, U SHATATEH, SHI0 Te A
eI o6 &1 H STHAT ({0 AT

\

[ Mandate JEem

To perform basic, strategic, and anticipatory
research in seed science and technology.

To coordinate seed production and seed
technology research through network
mode.

To impart capacity building in the field of

seed production, testing, quality assurance,
certification, and policy issues.
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Executive Summary
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3 ST forefer & woremshfaen Sgeiform FarmEe
TTeTT 3T HTehIhLT foRalT 7Tl [ST A ST Oiieqor Sterhict
o AR S-SR, =R, daer AR qeais & g
STTETTeR g T ST foha Tl

o SiASIdIT HRIT o HTEAW ¥ WA H Hh oIS Ieqme o
HTFH o e, T o6 41 SIS sh1 I Fererererat a1
T ToT 1| Bee 2l SwercH elTs UTE ST5hIshT
TfGIET EC541536 HEst 1 113, Foreeh a1e 3. Hed i b1
TIGIEYT G, STaTfeh Efoat hl el SH THalTs Tepe = S
T I TS| T TRV o S, FRE ok TAETU e Hie
HIT GoHE il o ATl el HTETSl o Haie H Uh
HEEU HEHs T ST |

o TRSTEwd it o i forert 7 fftsrarar & @l w
ST o Go9 T, Tg <1 7T foh TamI-eh SU=i & a1
I A9 ST T FAISH fHSsFrar ot shre] ar # gweft
TR

o Y § HIEUT HY-SATTNG sfisf Icare Jurredt § HrEwRg
STeerT o foTu ATgshiforret shifea o e sh e, 100%
HIEHRE ST ATSShITOI AT oh JANT § Iaad 39T
HITITST 6 ALIOT &1 o)

e TUreT gaR w AT s g Rt s

o TS o S ey O g SATgeteh forgue % st
AT o Herer O, foadiq org=a o st depor foham e
T B ShiF SATLTY AGS143 x VLS-94, UPSL786
x KDS1045, PK640 x VLS-94, HTqX x KDS1045 3R

Indian Institute of Seed Science, Mau has
performed significant research in basic, applied,
strategic and anticipatory aspects of Seed Science and
Technology. Field and laboratory experiments
conducted at the institute during the year generated
valuable scientific information and development of
user-friendly agro-techniques. The significant
achievements made in research during 2022 at ICAR-
IISS, Mau are as follows:

Improving Seed Production System and
Certification

* Regarding the standardization of seed testing
protocols in medicinal and aromatic plants, the
Topographical Tetrazolium Chloride test was
standardized in Solanum khasianum, Pimpinella
anisum & QOenothera biennis. Methodology
pertinent to pre-conditioning, incision, staining,
and evaluation was optimized as per ISTA seed
testing protocols.

» Under optimization of hybrid seed production in
finger millet through interspecific hybridization,
floral characteristics of 41 genotypes of finger
millet were studied. The highest length of pistil
was recorded in Eleusine africana accession
EC541536 followed by accession of E. multiflora,
whereas, lowest pistil length was observed in
Eleusine jaegeri. Among floral traits, a significant
correlation was observed w.r.t pistil characters and
outer structures covering the pistil and stamen.

» Concerning studies on dormancy traits in non-
basmati aromatic paddy cultivars, it was observed
that, a combination of dry heat treatment with
chemical treatment was found to be effective in
overcoming dormancy.

» Inreference to the effect of microbial consortia for
P management in conservation agriculture-based
seed production system in paddy, the application
of 100 % P and microbial consortia recorded the
highest yield and yield attributing characters.

Basic and Strategic Research on Seed Quality

Improvement

* Regarding molecular mapping of genetic loci
associated with seed longevity in soybean,
hybridization was carried out between contrasting
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lines, and a total of six crosses were made viz.,
AGS143 x VLS-94, UPSL 786 x KDS 1045, PK
640 x VLS-94, Kalitur x KDS 1045 and F1 seeds
will be multiplied further to develop mapping
population.

With respect to the location of genomic regions
governing seed germination and seedling vigour in
sweet corn, high (WNCDMRSCY18R715) and
low (WNCDMRSCY18R716) germinating lines
were analyzed for their pericarp thickness using
scanning electron microscope (SEM). Pericarp
thickness in the high germinating line was 28.15
um, and in the low germinating line was 60.70 um,
indicating a clear-cut difference in pericarp
thickness, suggesting it to be one of the factors
governing seed germination in sweet corn.

In reference to molecular mapping of genomic
regions governing seed vigour in rice, 15 QTLs
affecting six traits spread over nine linkage groups
were identified. A QTL hotspot was identified on
chromosome 7 for seed vigour traits such as First
Count, Germination percentage, Seedling dry
weight, Seed Vigour Index-1 and SVI-2 between
the marker interval RM500-RM346.

Concerning identifying genomic regions
controlling pod retention in sesame, a mutagenesis
protocol was finalized as 1.0% EMS exposure for
14 hours in sesame.

In reference to association mapping for seed
germination, seed viability, and seed vigour in
onion, among Allium sativum and wild Alliums, a
high degree of ASILP locus conservation with
transferability ranging from 12.5 to 100% and 25
to 100% was observed, respectively. Clustering of
eight accessions of Allium cepa, seven accessions
of Allium sativum, and eight wild Alliums suggest
that forty-two polymorphic and cross-transferable
ASILP including identified 1431 AsILP markers
could be used for genomic assisted breeding and
genetic purity testing of Alliums cultivars.

With respect to allele mining for seed germination
and early seedling vigour in direct-seeded rice, 50
rice genotypes were screened for early seed
germination trait viz., speed of germination.
Germination index varied from 19.99+0.83 to
46.750+0.83.

~ o Seed Quality Assessment and Enhancement

* AT ARERTTT T Tohe i o T AESHAST  Technologies
% ST fHmfifin & deg #, 22 s Ra Hes@ fidfie « Concerning DNA fingerprinting of oat
(SATSTATHT) WLl ohT ST 3hleh 12 TT-HTthieiTsTehe] germplasms to reveal genetic variability, genetic
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diversity analysis of 38 oat germplasms with 12
agro-morphological traits was carried out using 22
Inter Simple Sequence Repeat (ISSR) markers and
found a high level of polymorphism and 158
distinctive alleles, i.e., on average, 7.18 alleles per
primer.

In reference to the standardization of endophyte-
enabled seed quality enhancement, fungal
endophytes were isolated from different maize
ecotypes and landraces of paddy, and endophyte-
treated seedlings performed better in enhancing
shoot length and root length than the control in
soybean and maize.

Regarding the experiment pertinent to evaluating
the effect of Bheejamrutha and Jeevamrutha on the
yield and seed quality attributes of tomato and
chilli, the duration of priming in tomato has been
standardized as 3 h (Kashi Abhiman F 1) and4 hin
chilli (Kashi Ratna).

Improving seed health and storage system

Concerning optimization and evaluation of the
effect of green synthesized nanoparticles against
seed storage insect pests, pongamia and neem
extracts were standardized together with glycerol
to reduce AgNO, to Ag nanoparticles. UV- VIS
spectroscopy, SEM, TEM, and FTIR analysis were
carried out for characterization. It was also noticed
that microbe-synthesized nanoparticles fared
better in managing insect pests, viz. Sitophilus
oryzae and Callosobruchus chinensis.

In reference to the experiment on establishing
marker-trait association for resistance to aflatoxin
accumulation in maize against seed storage fungus
Aspergillus sp., seven new microbial strains were
identified and sequenced; in this regard, NCBI
accessions are ON063449, ON063485,
ON063492, ON063497, ON063528, ON063638,
and ON202915.

Regarding management of seed-borne diseases of
field crops through biological control agents, the
isolation of 20 isolates of Bacillus sp, and 12
isolates of Trichoderma spp was performed, and it
was found that after 4 days, Trichoderma sp.
Isolate 1 was more effective in checking the
growth of Sarocladium oryzae.

With respect to identifying biomarkers and
developing diagnostics for Glycine max seed
health deterioration, phenotyping and genotyping
data revealed that JS2048, and KDS992 lines have
high longevity compared to KDS1045 lines of
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Glycine max. Data generated through RNA
sequencing will be used to mine putative genes
responsible for Glycine max seed deterioration.

e To detect and diagnose important seed-borne
pathogens, 45 seed samples consisting of 20
cultivars were collected from Karnataka, Tamil
Nadu, Telangana, Orissa, Assam, and Jharkhand
and used for testing their health status.
Helminthosporium, Alternaria, Aspergillus,
Pyricularia, Curvularia, Fusarium,
Ustilaginoidea Sarocladium and Chaetomium
were found to be associated with the seed samples.
Among them, the most predominant one was
Bipolaris oryzae which was associated with 52.80
percent seed samples, followed by Alternaria
(40.56%), Curvularia (35.10%), and Sarocladium
oryzae (18.83 %).

e In reference to integrated approaches for
managing pulse beetle, Callosobruchus sp.,
essential oil extraction was proceeded in Thymus
vulgaris, Mentha spicata, and Ruta graveolens,
whereas dosage characterization for management
isin progress.

Technology Dissemination, Capacity Building,

and Impact Assessment of Quality Seed

Production

» Institute has implemented Seed Village Scheme
during 2022-23 in Mau, Ballia, Azamgarh and
Ghazipur districts of Uttar Pradesh. Under the
project quality seed of wheat, mustard and
chickpea supplied to farmers with financial
assistance from Department of Agriculture &
Farmers Welfare (DA&FW). Around 3089.9
quintals of quality seed have been supplied to 7996
farmers from 838 villages under the project.

* The Scheduled Caste Sub Plan (SCSP) scheme has
been implemented Institute. Institute has supplied
quality seeds of mung bean (5.21q to 521 farmers),
paddy (163.07q to 3262 farmers), chickpea
(55.10q to 1102 farmers), mustard (5.4q to 1008
farmers), field pea (5.00q to 100 farmers), Lentil
(3.00q to 150 farmers), wheat (1302q to 6510
farmers) and spades (1000 spades to 1000 farmers)
to scheduled caste farmers for demonstration
purpose in Mau and Ghazipur districts of Uttar
Pradesh.

* Regarding the analysis of Revised Seed
Multiplication Ratios, seed production data from
42 cooperating centers of AICRP on Seed (Crops)
was collected for triennium averages ending 2021-
22 in 54 field crops; upon which revised SMRs
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were computed considering the normalized seed
rates and yields norms and same will be submitted
to CSCB, New Delhi for notification.

Extension Activities

Under Tribal Sub Plan IISS Main Scheme around
8087 tribal farmers have been benefited through
distribution of quality seed and demonstration of
quality seed production technology; a total number
of 35 training programmes for around 1589 tribal
farmers have been conducted on seed treatment,
quality seed production, seed processing
technology and safe seed storage of different
Crops.

During rabi, 2021-22, 281.76q of quality seed
wheat, 6.11q of field pea and 4.36q of mustard seed
were produced at ICAR-IISS, Mau farm. In
addition, 1774.77q quality seed of three varieties
of wheat (HD 2967, HD 3249 and DBW 187) was
produced under farmers participatory seed
production programme.

Under the pulse seed hub project, during rabi,
2021-22, 2.99 q of the seed of lentil and 1.74q
chickpea was produced at ICAR-IISS, Mau Farm.
In addition to this, 54.94q quality seed of chickpea
was produced at a farmer's field. During zaid 2022,
28.74q of quality seed of summer mung bean was
produced under project.

International: Under the project 'Indo-German
Cooperation on Seed Sector Development', I[CAR-
IISS, Mau organized an International Webinar
Cum Workshop on 'OECD Seed Certification'
from 21-24 February, 2022. Around 64 officials
from various institutions participated, while
international and Indian experts delivered lectures.

Two training programmes sponsored by
Agricultural Technology Management Agency
(ATMA), Bihar were organized at the institute for
farmers. First training programme on 'Quality
Seed Production' was conducted during 22"to 26"
March, 2022 for 30 farmers of Samastipur, Bihar.
Second training programme on 'Quality Seed
Production in Pulses and Vegetables' was
conducted during 14" to 18" November, 2022 for
20 farmers of Nalanda, Bihar. Both programmes
covered various aspects of seed production,
including procurement, processing, storage,
treatment, and quality assurance. The farmers also
received hands-on training on vegetable seed

AT .30 T s e e st 31fget 9 production at ICAR-Indian Institute of Vegetable
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GHfad ATHT TSI - SfiST (Fee) o g A R
T ot SR & € ST g AT AT:

Research, Varanasi.
During the year 2022, in addition to in-house research
projects, ICAR-IISS was also actively engaged in
coordination and monitoring of AICRP on Seed
(Crops) network project:
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All India Coordinated Research Project on Seed
(Crops)

Under AICRP on Seed (Crops), during 2022, total
quality seed production in various field crops was
451214.08 q against the target of 395844.73 q.
Production comprises of 101617.50 q of breeder
seed against the indent of 77260.07 q, 100994.83 q
of foundation seed against the target 0£93625.88 q,
113141.20 q of certified seed against the target of
116656.81 q, 86745.18 q of truthfully labelled
seed against the target of 67614.22 q and 48715.37
q of planting material against the target of
40687.75 q. In addition, 234.52 lakh planting
material and 5.37 lakh tissue culture plantlets were
produced against the targets of 174.34 and 4.69
lakh, respectively.

Discernible decrease in mis-matches in breeder
seed production has been observed in all major
field crops. During 2022, varietal mis-matches
stood at 13.1% as compared to 34.8% during 2014-
15.

Under the experiment 'Redefining isolation
distance of IMSCS 2013 in pigeon pea hybrids',
perusal of two years multi-locations data suggests
that, no seed set was observed in the female line
beyond a distance of 350 m, an isolation distance
of 400 m may be considered for the hybrid seed
production pigeon pea

RM 276 has been validated as unique SSR marker
for genetic purity determination of paddy hybrid
JRH 5 across AAU, Jorhat, PITSAU, Hyderabad,
TNAU, Coimbatore and KAU, Thrissur.

For management of purple blotch and
stemphylium blight in onion, seed dressing with
Trichoderma viride @ 10 g/ kg seed followed by
two foliar sprays of tebuconazole or difenconazole
@ 0.1 % after disease initiation at 10-15 days
interval was found to give maximum seed
germination and field emergence, minimum per
cent disease incidence (PDI) and maximum seed
yield of onion.

For better quality and storability in soybean seeds,
pre-sowing seed treatments with Carboxin 37.5%
+ Thiram 37.5% (Vitavax Power) @ 3g/kg
followed by two pre-harvest sprays with
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* THHTYTH I, R H AHIR S H A S qal e Pyraclostrobin + Metiram (Cabriotop) @ 2g/1 at

o foTe wedieerer dretaTTe forfer forerfra 36t 7rs 21 we=rm g
arEE & fou fesmeT fu 7o aewl &1 ST TR
AT SRR 6 | Ifcid Fefisr” oo | 7o
Geiftra et @ g & fore fomam mam auft o e
g Seiumet (@t 1 SR sfiEumd 2),
SetuAeTe SR wiemsgarsdtet i suRerfa
HEAAT TEa sh TS| seturelt 1 o forg 442 sfief,
sfieftumet 2 & fofw 661 sfid, sefumee & fore 834 sfidt
ST HeTrgansgeidt o foru 1443 st 3 Hrer weiferg amere
o6 STTATA ST  Feiterd FETR Ieq1E e 7| S
ST YOI R SIet SE[qehurearetd 3 ST sk i
IRRE HAUTq sEuet (et 1 3 forg 4428fdt 3t
et 2 % forw 66 1), st (834sfidh) 3fit
Hemgansdidt (1443sfdT) & Hedivctes et & gfiom
@

it % g % T F 6 AT (7@ fom 4 1) F fom v
diferefT (700 TT) Yehe (5 Tt HIST Sfist W) st
HIEHOT (SToh § G ) hie & T o L Tl & S
T, HIT R ISE & WSRO | 9-12 HEHT de 3=t o1l
0T T ST TG FhaT 2l

Tferdt IUeT & oo T 2 faft g it wah o7 ufq s
& (1 i) S e % foe hre =t 15 frm ufa
irTe ol G T AT SIS S ST o =T (-TSehTe oh [T 318 o6

ST o TEEaRT 3 feA T RTRr i Tg 2

a 2022 % S, S 39 AT (STeHH?) & q8d, Het
51578 Topctram o sfisT; 1065 SfiSl HSROT HT=HT,
TR YUET ST ST DI HIT YR forer it fop re) et
TR STST IcqTEH, HUSHUT TS TUTeT Jfeg oh forfoe=T weeg i
W 82 TNTEIVT A Ud ST fRETT o e 08
EENERICIDIISCIERRIDT

¥ 2022 3 I, fafsr= et 3 forg 289 afsteroem
Toara smrfera fope o) 3eft o, 99r o o fafir=r weaft
Fal g ofis @ weiferq farfarer fost aw 46 yestfan/fram
Tt/ fera TS ot AT IS fSham 77|

seed development and seed maturity stages is
recommended.

Multiplex PCR method for detection of viruses in
common bean has been developed at SKAUST
Srinagar. The designed primers for the identified
viruses were first used to amplify their respective
targets in uniplex PCR assay with predicted size.
The presence of all the three viruses viz., BCMV
(BCMV 1 and BCMV 2), BCMNV and CIYVV
were identified successfully. The respective PCR
products of predicted size for corresponding
viruses with 442bp for BCMV 1, 661bp for BCMV
2, 834bp for BCMNV and 1443bp for CIYVV
were observed. The results of multiplex PCR of all
the three viruses viz., BCMV (442bp for BCMV
land 661bp for BCMV 2), BCMNYV (834bp) and
CIYVV (1443bp) were visualized by using gel
electrophoresis on gel documentation system.

Solarization of seeds (properly dried) in clear
polythene (700 gauge) packet (Scm thick seed
layer) for 6 days (4 h on each day) during summer
sunny days can reduce insect damage and maintain
higher seed germination up to 9-12 months of
storage in chickpea, green gram and black gram.

2°slope of deck of the gravity separator and 15kg
per minute rate of feed, for one tonne per hour
capacity (1 TPH) processing unit, is recommended
for processing of wheat seed for efficient removal
of Karnalbunted seed.

Under Tribal Sub Plan (TSP), during 2022, In toto,
51578 kg of quality seed; 1065Nos of seed storage
structures, crop protection equipments & small
farm equipments were distributed. Similarly, 82
training programmes on various aspects of seed
production, storage and quality enhancement and
08 demonstrations were also organized for the
benefit of tribal farmers.

289 trainings/field days were organized for various
stakeholders during the year 2022. Similarly, 46
exhibitions/ kisan melas/ kisan goshtis were
organized on diverse themes related to seed by
different cooperating centres across the country.
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1. Research Programmes and Achievements

1.1 ST IeATEA TUTTEAT § FUR AR TH0E
LICRE
A T St oh ST & IcATashal H 15-20% 3 dfg
I Hehell &, ST ohiv o sffof oht Hrecarqut {fureht 1 aeria ol sfisTsht
TIOTGII & SHIFEAfTeh e, ST e, ST, F+ft 1 s
ISl TaTeey hi Reorfer T oaT =T 81 FoRETT ohi Toreraut
T wreft AT AT A o A, it Seame SR et o 918
o =T o S U] STPATEA e 8 ToreT SATATa
ST o ST ST o6 (T ST Sfist iaqor Sierehier
e g1 38 aRErsHT 7 Sl ST griferd wee # fag
ST qlteTor Tieieh it forenfid fohT S| 38 ITES=T ol 329
THUH TATEH o [orehTe o HTeard | TR o T St it Seared
STOTTeAT foreh et ST 21 GaTfeeret =rraret ot forei o Seara iR
SHTOH H 1T 31 o | 3T aTet] GHetsl i off aar
ST ST IR SAH IHTT Serehier foreh i fepa stmam)
ORI ST 3cATe AT T FH i 8 G- HacT
SUTTEAT o ST EeTUT iy STTeTid sl Seare Somet &
T I SIS/t o STel=el o ST fofdl S|
EEARE
I Sl SR gl wedl & fog sfsr wdeor
BlCicaEARE e
1. SRS HhLoT oh HIEH & T 3 Heht st 3cares
PIATR
1. TR-STE Giferd e sh TRl # ST Sveaon st
e
IV. T Y ST s eare Joredt (SrEa-Tg
HO JUTeAT) H BREHRE JaieH o fot Argshiferaet
ST T T
gioTT:
3294 | : 9T R Gota waat & forg sfer wdteror
Srerentet s forehrar
WLTUFI':
i sfwefier o7 grifera wot Ara: s, | ik gamr
1 sffsT U fefrr T |

1.1 Improving Seed Production System and
Certification

Introduction:

The use of quality seeds alone could increase
productivity by 15-20%, indicating the crucial role of
seeds in agriculture. Seed quality refers to genetic
purity, physical purity, germination, moisture content
and seed health status. In order to supply quality
planting material to farmers, quality assurance during
seed production and post-harvest stages is imperative.
For effective implementation of a quality assurance
regime, appropriate seed testing protocols are
indispensable. In this project, seed testing protocols
for medicinal and aromatic crops will be developed.
The project also aims to develop a hybrid seed
production system for finger millet through the
development of MS line. The problems encountered
by seed growers in the production and certification of
aromatic rice cultivars due to dormancy will also be
looked into, and suitable dormancy alleviation
protocols will be developed. In order to reduce the
cost of production of quality seed, efforts will be made
to manage the phosphorus in the conservation
agriculture-based seed production system under the
rice-wheat cropping system.

Objectives:

I. Development of seed testing protocols for
medicinal and aromatic crops

II. Optimization of hybrid seed production in
finger millet through interspecific
hybridization

III. Studies on dormancy traits in non-basmati

aromatic paddy cultivars

IV. Effect of microbial consortia for P
management in conservation agriculture-
based seed production system (Rice-Wheat
cropping system-RWCS)

Results:

Objective I: Development of seed testing protocols
for medicinal & aromatic crops

Seed Multiplication:

Undertaken seed multiplication of three medicinal
and aromatic crops viz. primrose, anise and davana.
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Brest

Primrose

1CE B RIS ER )
Fig. 1 : Field View

Topographical Tetrazolium Chloride testing

Standardization of Topographical Tetrazolium
Chloride test was completed in Solanum khasianum,
Pimpinella anisum & Oenothera biennis and shown
significant correlation with germination testresults.

ATehIeha itk / Standardized methodologies

Gicra @fearE / Solanum khasianum
EEIEIRC] 18 41 3 forg faemiar
Pre conditioning Soaking for 18 h
SN o et dar AT & TATH SR ST o e < ST
Preparation before staining incision between radicle and cotyledons into| [*
endosperm
SIBICE] 184,30 °C
Staining 1% TZ g\tamT
18h, 30°C
1 % TZ solution
Preparation for evaluation Cutting on flat side W @
fafoaen Qﬁ?TH / Pimpinella anisum
B 187 % ferg orar
Pre conditioning Soaking for 18 h
SIS o Tacl ART ey T &, TTerad e

Preparation before staining

Cut transversally % from distal end

AT 184,30°C
Staining 1% TZ 9
18h, 30°C
1 % TZ solution
EEICE DRI AT SHTeAT '
Preparation for evaluation Cutting longitudinally ‘ ‘ ‘
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3?:)@9}?7 ﬁ?ﬁ? / Oenothera biennis

ESRIEURC] 18 51 o forw e

Pre conditioning Soaking for 18 h

EESIEEERECR I f X @ % W § oead e ;1@?‘]@

Preparation before staining

Cut longitudinally through entire section

Preparation for evaluation

SIECEl 181,30 C
Staining 1% TZ |q9tard
0
18h, 30 C
1 % TZ solution
TR ol IR TR ST T AT

Spreading the longitudinal halves

I2IT 11 ST 1 HRIUT o HTETH A [T | Hehd T
IUTE T STHAT

Tl o et sht FerIaTs Tt o sTeare o foru orew el 6 41
quear STafy aTel 20 FASTOSTG Wit § a9 ifed
SRS &1 % Y Sy wEe SIEd e,
TS & WTH S T oh 7 farfret semferii & 21 sfirafig
i d)

T foRT T S SReT shi TRRTERIRT ShY TS, e i felTs,
FciehT il AalTs, afdenmr it oielTs, Bisat it des, feme &
HTHR, AFT 6 TR, UFeT & HTHR, BIE N TS AT
% AR S o7 A&t o fo fafa foram Tm seor o
farsdwor W fopy MU SteEm W srewm fRw Mo asft weon
(@ferenT 1) 3 foTe Sfepal ot et st o S Tiare v o
T HEEUT HTE T b Ol =Tl S ST o sfi<r 9 71
HAeafersh Heeaql Sfat 4 Srerd o o =afrd gl i
SUHAT T Hehd [Tl PCV 3R GCV o SHH ST 3Arad
FHARITEET A 1 WA &, SHeasH AElg & =
qREdiierdr sl g9ee % fou stfies Swnt stfwe
TRTERINT ST qq T ot IS ot Biear, deftet st Srefteft
(>20%) % I=d AFAMI o FFAR |+t o o forg afareor
ITegfass afEdaeiia 91 31 @& & fg PCV 3 GCV
FTAHT 6 = YR Hehlvl AT I= sah e AT
amﬁmw@ﬁwmﬁﬁm%ﬁm%lmm
o Et Aol % T S 1o it stEERar st
(>60%) %aﬁ%&wﬁmmﬁqvﬁqm gfargr
EC541536 T ast I TS, foreh oiTe 3. Aeeivetiy uiarewr, Safs
T S BT efslTs U ST o 4l 7% |

Objectivell : Optimization of hybrid seed
production in finger millet through interspecific
hybridization

The plant material for the study on floral
characteristics of finger millet includes 41 genotypes
consists of 20 cultivars with distinct morphological
characteristics and maturity durations and 21
accessions from 7 different species of Eleusine
obtained from All India Coordinated Small Millet
Improvement Project, Bengaluru and ICRISAT,
Hyderabad.

The genotypes collected were characterized for floral
traits such as Length of Anther, Length of Filament,
Length of Style, Length of Stigma, Length of Pistil,
Ovary size, size of Lemma, size of Palea, size of small
and bigger Lodicule. A study on the analysis of
variance revealed significant mean squares due to
germplasm accessions, when compared to replication
for all the characters studied (Table 1). Highly
significant difference observed among genotypes
indicated the suitability of the materials selected for
study. The estimates of GCV and PCV which reflect
average inter-accession differences, are more useful
statistics to understand variability among the
germplasm accessions. The accessions were highly
variable for all the characters as indicated by higher
estimates of PCV and GCV (>20%), except for the
character Length of Anther and filament. The
relatively narrow difference between PCV and GCV
estimates for these traits has been amply reflected in
higher broad-sense heritability estimates. Broad-
sense heritability was higher (>60%) for all the traits
studied. The highest length of pistil was recorded in
Eleusine afiricana accession EC541536, followed by
accession of E. multiflora, whereas the lowest pistil
length was observed in Eleusine jaegeri.



ATTCTERT 1. IO SAEA0T o foTq T SITTRIT o SoT 3T fepsgaon)

e
ICAR

o
ICAR-TIISS -Annual Report : 2022 ”&

Table 1. Analysis of variance of Finger millet accessions for floral traits.

. k=110 Huw Mean sum of square
SI. No. Sources of DF A THTA TATA TA A fiuer T\ TATEH b TETA-1 THTA-2
variation AL FL SLL STL PL oS LS PS SL-1 SL-2
gfdepfa
1 < 1 0.0002 0.0008 0.0003 0.0029 0.0137 0.0009 1.0954 0.3589 0.0362 0.0387
Replication
2 S 39 0.023%* 0.029%* | 0.042%* 0.192%* 0.607** 0.044%* 8.460%* 3.997** 5.664%* 2.450%*
Genotypes
AT
3 T 39 0.0009 0.0004 0.0004 0.0023 0.0121 0.0007 0.3616 0.1091 0.0904 0.0492
ITor

EES

Significant at 1% level, DF — Degrees of fredom, AL — Anther Length, FL - Filament Length, SLL - Style Length, STL - Stigma Length, P - Pistil

Length, OS - Ovary size, LS - Lemma size, PS - Palea size, SL-1 - size of Lodicule-1, SL-2 - Size of Lodicule 2
#% 1% o TR T HETEYY, DF - hieH %1 feaft, AL - TRrTenret 1 felts, FL - qdq o1 <ialTs, SLL - aifefant 1 TalT, STL - afiermsr 3l felTs, P - Fieher 3l /et OS -
STSTIRI T ST, LS - STHT ST TR, PS - TT 3T ST, SL- 1 - TR T HATHR -1, SL-2 - AT BT ST 2

TS AT o S el TEEael : T GV o offel Hatell ol fa=TT
3R ufror feife e & fore wedsy fasgyor foam mn
(AT 2)\ ST TE e TOTTeh o SATHR 0 TT&TUlT i 3l T
T forfSre foram ST Trekar 21 Eiterat o wsft Sreaott o |rer-|rer
TR ST e ol o] ATt sl STl o sffel Heeayqul
TG T 77| FehET &0 S afdehT hi TialTg, afdeh,
TR 31T TSI T ST T THL o AT HEea ol &9
et 9| 3HATE, STed STy S oFT ST U fetam 3 TR
ek UL o W HEa ol HehIceh Hefe] fe@ma| qanrshiy <6t
TS TR eI S YR o Aeor foret oft 3= e o e
EARRCPEGICCIE

ATCTERT 2 : T &IV o 1= Heday

Table 2 : Correlation among floral traits

Correlation among floral traits: The correlation
analysis was conducted to determine the direction and
magnitude of relationships among the floral traits
(Table 2). According to the correlation coefficient
obtained, the floral traits can be divided into two types.
A significant correlation was observed among all the
pistil characters as well as the outer structures covering
the pistil and stamen. The pistil characters, such as
length of style, stigma, pistil and size of ovary were
significantly correlated with each other. Similarly,
outer structures such as the size of the lemma and palea
showed significant positive correlation with each other.
The stamen characters, like length of anther and
filament, didn't show any correlation with any other
characters.

THTA TATATA | TEee | druer STeH THTA Ly TATA-? TATA-R
FL SLL STL PL oS LS PS SL1 SL2
T ot
AL P 0.117 0.315 0.339 0.303 0.102 0.157 0.035 -0.037 0.069
En
G 0.108 0.332 0.346 0.334 0.101 0.150 0.029 -0.047 0.087
THUSA ot
L P 0.445 0.480 0.542 0.406 0.238 0.227 0.271 0.071
En
0.447 0.487 0.575 0.424 0.244 0.222 0.286 0.076
G
TauATe | oY
0.658* 0.790%** 0.492 0.412 0.406 0.364 0.366
SLL P
St
- 0.672* 0.824%* 0.507 0.441 0.424 0.377 0.377
Tt ot
0.897%** 0.394 0.593 0.535 0.405 0.429
STL P
En
- 0.953%* 0.405 0.621* 0.553 0.416 0.448
ot ot
o 0.631* 0.618 0.603 0.550 0.557
PL P
St
G 0.647* 0.662* 0.636* 0.569 0.576
T o9t
0.377 0.464 0.545 0.581
(ON) P
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? 0.404 0.483 0.557 0.605
EFS"@ f 0.796%** 0.717* 0.670*
21 0.831%* 0.771%%* 0.726*
‘:j;g ‘:j 0.707* 0.685*
ZO' 0.739% 0.713*
:ﬁa_z f 0.827%*
f 0.856%

* 5% o T T HEED, ** 1% o T I HEcq01, P - AEOITET Fedae, G - S e Hewse
* Significant at 5 % level, ** Significant at 1% level, P — Phenotypic correlation, G — Genotypic correlation

3299 [1I: TR-arewdt geitera o <t forewt & srgeaan
TTEIUT O) 3eTqaT

4d, 5d, 6d 3R 7d STETRRIT % FAT 50 °C o 375k AT9 3=
o 37ef1 foRa | it aXE, ST Rl ST 3, ShuAadr 3 37K
THOAT (ST ATEEIITETEe) Sl STe-3TerT HigaT 3T
TS SUFR o |1 d19 SUFR o IS o ST
o T STeTT-STerT foRerT 3 3URIR o W STeRT-STeT
sifcifsra fewmg) st st shi qer # ST wfcrera o
Teg

T8 T T foh e wft foret o T Su= e |
T 1Y ST 2T HISH THHAT bl LT o Foaq Tt
AT

farfsr=T fopeatt = e ot Srafer 1 staretter fopam
TR I 91T AT o IE 2.5 HIE W R 6 HTE o 2

ITIF [V: T HIT ATATRA ST IeqTa JUTTeAT (AT -
g wH TUTTEAT) § WRHRE e o forg Argshifaae
AT T THTS

BIECORC)

* eIV YIQETOT & T -SATS ATl SIEAR §
A o5 o T T H Secia- 1 &9 8 7Fl 419 3R
feehan ST H fee ast fohg Ty

* IS ST SR T ST Tar o6 AT IF-[qTS ATt
SITHITH 3T o AL Seoiag =19 &9 & I=adq o ST
R STTS ATt =T shl etT H Tl sIgal )

*  TIEHITH S Sl 100% P + HTgshiferaet Hattea
o STTTANT - JoaIaH 15, &1 b1 8| AT H 100% P +
HTSShIferIet SHETfEaT Tfteshe % d&d 3UST & a0

Objective III: Studies on dormancy traits in non-
basmati aromatic paddy cultivars

To break dormancy, paddy seeds were subjected to
dry heat treatment at 50°C for 4d, 5d, 6d and 7d
durations. Similarly, seeds were treated with
different concentrations of GA,, KNO, and SNP
(Sodium Nitroprusside) and a combination of heat
treatment with chemical treatments. Different
cultivars showed different responses to treatments.
There was an increase in germination percentage
as compared to untreated seeds.

It was observed that in almost all the cultivars,
combination of dry heat treatment with chemical
treatment was found to be effective in overcoming
dormancy.

The duration of dormancy was observed and found
to range from approx. 2.5 M to 6M in different
cultivars.

Objective IV: Effect of microbial consortia for P
management in conservation agriculture-based
seed production system (Rice-Wheat cropping
system)
Paddy

o Zero-tilled DSR with residue retention
recorded significantly taller plants and
maximum number of tillers at all the stages of
crop growth.

* Yield attributing characters and yield were
significantly highest in Zero-tilled DSR with
residue retention which was significantly
superior over conventional tilled rice.

» Among phosphorus management, application
of 100 % P + microbial consortia recorded
highest growth attributing characters. Yield
attributing characters and yield were also
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highest under 100 % P + microbial consortia

. application inrice.
ﬁg« Wheat
YET:@'@ SUHIAT (+37930W) + 313:[-6\17313‘31% ﬁ'ac’\ + Zero-tilled DSR (+residue) + Zero-tilled
(+-3F3) B et afg 3 vl = i eeayet &9 & wheat (+residue) recorded significantly taller
c . o plants and maximum number of tillers at all
TS e T STy S | feer &t feRu Ty

[-SATS ATl STESAR (+3TaRTY) + X[-S[ATS AT
T (+3eI) o qed el &9 § Sferehad ofis,
AT o ET T STfofeh 3T &1 1 TS|

BRI FeE o sffe Joaad gfg o 0T 3 3T
=T H 50% P o T8d a1 ol 715 - 7€ + MC H 100%
P

the stages of crop growth.

+ Significantly maximum seed, straw as well as
biological yield was recorded under Zero-
tilled DSR (+residue) + Zero-tilled wheat
(+residue).

 Among phosphorus management, highest
growth attributing characters and yield were
recorded under 50 % P in rice-100 % P in
wheat+MC.

ATCCAERT 1 : =T T IS ToreoeraAl ST ISt o ST S[ATS Fermat 31 BrehRE Sefe 1 T4

Table 1 : Effect of different tillage practices and P management on yield attributes and yield of rice.

ITER oo TH-2 | TTSeheted | WO gaAT T WY T | dEsud | gere 3ue
Treatment Panicle m-2 ToT=s-1 W‘W F‘JWZ\'H—I BIRNIGE (?:R{\/%EI-%TI'{) (TR{\/%W)
Spikelets TT=s-1 Unfilled Fertility Seed Yield | Straw Yield
panicle-1 Filled spikelets-1 | percentage (Q/ha) (Q/ha)
spikelets
panicle-1
T
Tillage
a1/T1 298.8 116.5 92.9 23.5 79.8 394 50.5
d2/T2 306.1 121.3 98.8 224 81.5 42.5 54.7
23/ T3 308.0 122.9 105.3 17.58 85.7 441 53.5
2-4/T4 316.6 125.6 108.4 17.30 86.2 45.6 56.2
A + / SEm 33 1.6 1.17 0.61 1.3 0.6 0.9
gt (dt = 0.05) 11.2 5.7 4.06 2.12 4.4 23 33
CD (P=0.05)
FEHE T
P management
ui1/P1 299.1 108.8 86.8 219 79.8 38.9 49.6
2/ P2 309.6 127.9 107.1 20.8 83.7 43.6 55.2
93/ P3 308.6 120.5 100.6 19.9 83.5 434 51.3
qY 4/ P4 311.6 130.4 113.1 17.3 86.7 45.6 57.5
95/ P5 308.0 120.2 99.5 20.7 82.7 43.0 55.0
AN + / SEm 2.5 0.8 1.0 0.6 1.1 0.5 0.9
HIET (4T = 0.05) 7.2 2.4 2.8 1.8 3.0 1.5 2.8
CD (P=0.05)

22
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Table 2 : Effect of different tillage practices and P management on yield attributes and yield of wheat

ITER T 6T forr gm-2 T HEA R -1 | weras @) ST IS (RHA) | AT U (FI/SHAY)
Treatment Earhead m-2 Grains Earhead-1 Test weight (g) Seed Yield (Q/ha) Straw Yield (Q/ha)
JaT$ / Tillage
41/ T1 309.8 31.07 38.8 403 522
42/ T2 3113 3227 39.9 415 552
_{3/T3 3227 32.87 39.7 43.0 575
44/T4 333.7 3520 40.1 442 592
L EY) 48 0.71 0.5 0.5 12
SEm+
IS (4 = 0.05) 16.6 2.47 W 1.9 4.0
CD (P=0.05)
YT USer/ P management
Ww1/P1 303.6 29.4 38.6 34.1 46.2
q2/P2 325.1 34.0 393 449 59.0
uw3/P3 314.5 322 40.2 43.0 56.8
W4/P4 3245 33.4 403 43.8 58.0
5P 5 3293 352 39.9 452 59.9
AT +/ SEmz 5.2 0.5 0.5 0.5 1.0
WIS (T = 0.05) 15.16 1.5 W 1.62 2.9
CD (P=0.05)

o2 g w ol St wghi & e
Fig. 2 : Effect of different tillage practices of Paddy
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1.2 Basic and Strategic Research on Seed Quality
Improvement

Introduction:

Quality seed is the basic and vital input for sustainable
agricultural production and conservation of
germplasm. Quick and uniform seed germination,
accompanied by early seedling establishment is
important for commercial crop production. Seed
quality is associated with seed germination, viability,
vigour and longevity and these parameters are
regulated and influenced by molecular and
environmental factors. Progressively abridged seed
quality associated changes with respect to genetic,
production and environmental factors are not yet fully
understood. Literature suggests that, germplasm
resources of the crops exhibit favorable genetic
variation with respect to various seed quality traits.
The protective ability of cultivars for maintenance of
seed quality traits against adverse environmental
condition is largely controlled by the genetic
architecture of the plant. Molecular markers have
shown its great impact on genetic dissection,
identification, characterization and mapping of seed
quality traits in many crops. Hence, study on the
inheritance of traits and identification of the genomic
locus/loci influencing the seed related characters
using molecular markers is of utmost importance for
improving the seed quality traits.

Objectives:

I.  Molecular mapping of genetic loci associated
with seed longevity in soybean

II. Locating genomic region(s) governing seed
germination and seedling vigour in sweet
corn.

III. Molecular mapping of genomic regions
governing seed vigour inrice

IV.  Enhancement of seed retention at maturity
through identification of genomic regions
controlling pod shattering in sesame

V. Association mapping for seed germination,
viability and vigour in onion.

VI.  Allele mining for seed germination and early
seedling vigour in direct seeded rice.

VII. Assessment of seed longevity traits in
groundnut, soybean and inheritance of seed
longevity in soybean.

VIII. Exploring the role of seed pigmentation in
root exudation under low input environment

inrice, sorghum and finger millet
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Results:

Objective I: Molecular mapping of genetic loci
associated with seed longevity in soybean

Genotypes identified with good and poor seed
longevity were multiplied and maintained at ICAR-
IISS, Mau and regional station, Bengaluru.
Hybridization was carried out between contrasting
lines i.e. a good longevity line (black seeded) used as
female parent and a poor longevity line (yellow
seeded) as male parent for development of hybrids
and consequently mapping population (Fig. 3). A total
of six crosses were made between ten genotypes viz.,
AGS143 x VLS-94, UPSL 786 x KDS 1045, PK 640 x
VLS-94, Kalitur x KDS 1045. The F, seeds were
collected from these crosses will be multiplied further
to develop mapping population in order to tag the
genetic loci associated with seed longevity.

fomt 3. T ot Reerf o e oftet et o forg forerdia |reiier S ST a1 shifer

Fig. 3. Crossing of contrasting soybean genotypes for seed longevity under field condition
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Objective II: Locating genomic region(s)
governing seed germination and seedling vigour in
sweet corn.

Contrasting parents having low
(WNCDMRSCY 18R716) and high seed germination
(WNCDMRSCY18R715) were planted at ICAR-
IISS farm in Nov. 2021 (Fig. 4). Parental lines were
crossed in the field and F, seeds were harvested in
May, 2022. Total soluble solid (TSS) of the parental
inbred lines and F, seeds have been recorded 21 days
after pollination (DAP) as brix reading (°Brix) using
handheld refractometer. TSS for
WNCDMRSCY18R716 was 15° brix,
WNCDMRSCY 18R715 was 13° brix and for hybrid
was 17° brix. Further TSS was also recorded in sweet
corn inbreds categorized under low (<35 %), average
(35-70 %) and high (>70 %) germination percentage
lines.
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Fig. 4. Sweet corn inbred lines planted in the farm, ICAR-IISS, Mau
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Inbred lines having high and medium germination
were investigated for total carbohydrate using phenol
sulphuric acid method. Total carbohydrate was found
to be in the range of 2.7 to 5.04 mg/g. High
(WNCDMRSCY18R715) and low
(WNCDMRSCY18R716) germinating lines were
analyzed for their pericarp thickness using scanning
electron microscope (SEM). Pericarp thickness in the
high germinating line was 28.15 pm and in low
germinating line was 60.70 pm which indicated a
clear-cut difference in pericarp thickness suggesting it
to be one of the factors governing seed germination in
sweet corn. Cluster analysis classified thirty-three
sweet corn inbred lines into two clusters; cluster I
consisting of 29 and cluster II consisting of 4 lines.
Germination percent was positively correlated to
seedling vigor index-I (0.98), seedling vigor index-II
(0.90), TSS (0.23), HKW (0.15) and TCC (0.43).
Contrasting parents having low
(WNCDMRSCY18R716) and high
(WNCDMRSCY18R715) seed germination and F,
hybrids (crossed both way) were planted in the net
house ICAR-IISS in kharif 2022 to obtain F, seeds
through selfing (Fig. 5).

ot 5+ e @Td 3R T TRE H A U F

Fig. 5 : Parental lines and F,s planted in net house



s
AR

32T 111 =TSt § 1T 9Tfeh ot f o o et s fien
XA ST SATUT R AT =0T

RIL SHEEAT IR36 x Acc 3T 234 Uttt it slirersitm dean
2693 HTAT-fUdT o |1, 130 W o |1 JE3 foham 74T ST
HTaT-fore 3 off= v agEd fear @ 7 (ot 6)1 srersfim
RCOTTHT = Heohd faaT fof 130 Tkt 5 & 17 31erma forspfer faam
® 9 3R zafere, 31 & fasgwor & fore femme &t femam om)
QTL IciMapping ST9eeR B shraifead fotohst BT her T
SR ek Ueh fefehsT 29 s = ior fefarm wram |t o6t gfeat
S O hI e o W 0T JehT o ST U hT 7Tg |

P, 1 2 3 4 5 6

RM3I6

P, P,12 3 4

RM314

HIHIIT - W&t fa & - aifiies wiferaa = 2022 "é%

7

56 7 8 910

Objective III: Molecular mapping of genomic
regions governing seed vigour in rice.

The RIL population IR36 % Acc. No. 2693 (234 lines)
was genotyped with 130 polymorphic markers along
with parents (Fig. 6). Genotyping results indicated
that out of 130 markers, 17 were showing segregation
distortion and hence were not taken into consideration
for further analysis. A linkage map was constructed by
using the linkage mapping function implemented in
the QTL IciMapping software. The map distances
were calculated based on Kosambi's mapping
function.

8 95 10 11 12 13 14 15 16 17 18

11 12 13 14 1516 17 18 19 20 21 22

Tor 6 : TR SHEEAT [R36 x THHT i STeTSiiT W 2693 agedt AT RM316 3T RM3 14 81T
Fig. 6 : Genotyping of the RIL population IR36 % Acc. No. 2693 by polymorphic markers RM316 and RM314.
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QTL mapping was performed by interval mapping
(IM) and inclusive composite interval mapping
(ICIM) functions. Two or more closely linked markers
that showed significant association were assumed to
identify the same QTL. Inclusive composite interval
mapping was used to estimate QTL effects such as log-
likelihood ratio (LOD) score, phenotypic variation
explained (PVE), and additive effect of the QTL loci.
The threshold LOD value was determined by a
permutation test involving 1000 runs at a significance
level of p = 0.05. The experimental threshold LOD
mean were 3.48 at 5% level of significance. A total of
15 QTLs affecting six traits spread over nine linkage
groups were identified, of these 5 QTLS were detected
across three locations. One QTL (qFC7-1) affecting
First count was mapped on chromosome 7 in between
the marker interval RM500-RM346. Three QTLs
were identified on three different chromosomes that
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influenced Germination Percentage. Among them one
QTL qGPl1-1 on chromosome 1 was located at a
marker interval of RM3148-RM5794, where, as the
other two QTLs qGP7-1 and qGP12-1 was located on
chromosome 7 and 12 at a marker interval of RM542-
RMS500 and RM512-RM6306, respectively. A QTL
hotspot was identified on chromosome 7 for seed
vigour traits such as First Count, Germination
percentage, Seedling dry weight, Seed Vigour Index-1
and SVI-2 in between the marker interval RM500-
RM346. A total 7 epistatic QTLs affecting three traits
were identified.

Objective IV: Enhancement of seed retention at
maturity through identification of genomic regions
controlling pod retention in sesame.

Standardization of mutagenesis protocol

The dose of mutagen Ethyl-methane sulphonate (EMS)
was finalized by comparing the reduction in mortality at
different concentrations of 0.5%, 0.8%, 1.0% and 2.0%
and different exposure times of 1, 3, 6, 14 and 24 hours.
Two varieties of sesame, Swetha and ABRH-1 was used
for the study. For variety Swetha the treatment durations
of 6 and 14 hrs both reported low mortality whereas for
ABRH-2; 14 and 24 hrs treatments gave equally
promising results. After analysing the results of the lab
study and correlating with recent reports (Parthasarathi
et al. 2020), a mutagenesis protocol was finalized as
1.0% EMS exposure for 14 hrs in sesame. The details are
giveninFig-7.
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Fig. 7 : Standardization of mutagenesis protocol in Sesame
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developed by using EMS @ 1% for 14 hrs and field
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planted. Large variability was noticed in the M, plants
with respect to leaf shape, leaf colour, branching,
flower colour, pod shape, pod length and apical
dominance. The plants were harvested individually
and will be used to raise M, progeny rows.

Development of genic markers for shattering
resistance loci

The loci KAN-1 known as a regulator of capsule
indehiscence in sesame with pleiotropic effects on
leaf and capsule structure was characterised in detail
in sesame pan-genome. The homologs were mapped
on chromosome-8. Protein was 419 amino acids long
and had a molecular weight 0f46.46 kDa. The KAN-1
mutant was 434 acids long and had a molecular weight
of 47.5 kDa. In the mutant a prominent insertion of 4
bp and a deletion of 6 bp was noticed drastically
altering gene structure. The exons of KAN-1 locus in
cultivar Swetha and the reported shattering loss
mutant were mapped. The 4" exon of Swetha was
shorter and contained significant deletion. Based on
the sequence of 4" exon from the shattering loss
mutant, primers were designed to detect
polymorphism in the EMS mutant lines as well as the
available germplasm.

Objective V: Association mapping for seed
germination, viability and vigour in onion.

Development and identification of reliable cross-
transferable polymorphic intron flanking markers
in Allium sativum: A 20240 ESTs of Allium sativum
was downloaded from EST-database available at
National Centre for Biotechnology Information
(NCBI: https://www.ncbi.nlm.nih.gov/) and
redundancy of sequences was removed by assembly
into unique sequences (contigs and singletons) using
EGassembler online software. Unique sequences
were processed for developing 1431 intron length
polymorphism (ILP) primers flanking introns using
Oryza sativa genomic sequences as reference
potential intron polymorphism (PIP) database and
identified 1431 intron flanking primers were
designated as ASILP (A//lium sativum Intron Length
Polymorphism). A total of eight accessions of 4. cepa
were used for selected 100 AsILP marker validations
and cross-transferability of randomly selected 100
AsILPs markers studied in fifteen related species of
Alliums (7 Allium sativum and 8 wild Alliums) (Fig. 8
and 9). BLASTx analysis of 1431 EST sequence
containing AsILP markers suggested its role in
diverse biotic and abiotic stress tolerance. Identified
polymorphic and cross-transferable 42 AsILP
function includes genes for stress tolerance (31),



afesdT (31), YIZRAH (1), TR (2), ZEUE (2),
T e (6) o forw ST wrTioreT €1 =marer ok et 1 TJoregeli e 42
T H H 36 %1 AHIATIEh AT TR T/ o, Sit gferm ST
ST e oh i ST 31 Tehe AT ) 42 HRITcHe & &
ITERTH AcILPs HTeR Zifshee § &, 35 gl TAIR-IDs sl
HEAATIS Arabidopsis PPI 42 H Y foRaT T 3 35
dtetiuifthes ASILPs AT o 850 FIH/S 3T 24.28 3ftad
TSI % TTer Ee Heh oot oA 3TN SUH iR e,
gie 3T W 3 =1 T |iewpar St S ot st
et 8 | weft 23 wform & S STeft uferaw, e
Afeam 3R Tferarm hl arfiehd td 2| Tferem srfieRtor & SER
T | uferem qar | wferem @feam ST sieft uferm o et
HHT T H TR €| FTeAifeh . ZYERIEH , T, TriTeATSTas I
T, ffeam o oft, it o Tesi & @ R @ 2 (fom-10)1 wferm
TS T STel! Tferrd o ShUST: 12.5 | 100% 3K 25 9
100% o SEQTAUIIAT oh |1 A sIL P ATeHE SL&T0T o1 Ueh 354
T T 7| A= 99T o 31738 IHeoT , tferay afdam s arq
TTEEoT 37T TS STt Tfeqam o e fir & gar =rar g fr 3
AT T et ST ShTE- e Lol CuH U |igd g
T 143 1 UEATSTYT AT 3hT SUINT ST HaTdeh ot
3R e 3t et 3 AT g wer o fore foram s
AT el

ICAR

ICAR-IISS -Annual Report : 2022 "é>

retrotransposons (1), aquaporins (2), transporter (2),
kinases (6). Among 42 markers 36 were successfully
mapped on all 11 chromosomes of rice further reveal
synteny between Alliums and Oryza sativa. Out of 42
functionally relevant AcILPs marker transcripts, 35
unique TAIR-IDs were successfully mapped to
Arabidopsis protein-protein interaction (PPI)
network. These 35 polymorphic AsILPs markers
recorded direct interaction with 850 nodes/genes and
24.28 average numbers of neighbours and include
various function like transcription factor, heat shock
protein, and other stress tolerance genes. Dendrogram
of all 23 Alliums classify wild Alliums, Allium
sativum and Allium cepa as per Allium classification.
Allium cepa, Allium sativum and wild Alliums are
falling in three different clusters. Although A4.
tuberosum, A. ampeloprasum and A. sativum var B.
Purple are falling out of three clusters (Fig. 10). In
Allium sativum and wild Alliums a high degree of
ASILP locus conservation with transferability ranging
from 12.5 to 100% and 25 to 100% observed
respectively. Clustering of eight accession of Allium
cepa, seven accession of Allium sativum and eight
wild Alliums suggest that these forty-two
polymorphic and cross-transferable AsILP including
identified 1431 ASILP markers could be used for
genomic assisted breeding and genetic purity testing
of Alliums cultivars.
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Fig. 8 : Development and identification of reliable cross-transferable polymorphic intron flanking markers in Allium sativum
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A UTcATHTTtheh) THATSTAUT 45 HTehT o TTY | ohell old SITAT oiet o1 oo -fieieTr JaeT Tese

Fig. 9 : PCR amplification profile of 23 Allium germplasms (1-8: A/lium cepa, 9-16: Allium sativum and 17-23: wild Allium)
using (Al/lium sativum intron length polymorphic) AsILP45 marker along with 1kb plus DNA ladder
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Fig. 10 : Dendrogram of 23 Alliums generated by using 42 ASILP (Al/lium sativum intron length polymorphic) markers

Objective VI: Allele mining for seed germination
and early seedling vigour in direct seeded rice.

39T VI: T Tt arer arneret § o Sigon 3
THSATAT 37 9Tk o ToTg Tefter Amgtm

. e Procurement of rice germplasm from national
e S S e, IRRI, IIRR, NRRI, GKVK ¥ A&t germp

AT T THg: Ao STTHU 5, ANHeed! 3K
THITRIRSTE, sk © FHHST: 265 T y-SSfoat 31

105 =TI SHCATSH Terat feru T |

ITH ST o STHCATSH 3T U T | 200 STHASH
ATAT 3 AT T 200 STHCATSH AT T &1 LM,
SHTETE H O foparT )

et et ofEvor % forg wmae % S wEw iy
TERITRT: YE3ATT 1S ST ur € ST T =1t (DSR)
o6 Y@ 5 €| STeal sfisT ST foreoT s1eia Sisr i
TTh o T =meret < 50 ST S&d 6 Sr= Al 78| SO
eIk 19.99:+0.83 H 46.750+0.83 T fir=y @1l FH
Sfaw 83 3T Sfuw 24 31fereh HAISTHh AR Sed 74 FH
HISTIH 9T 7MY 578 7R e hl wAaTg o foru et 50 S
S 2T ek foT TR S ST 3 Y[ A& TS o6
TATSHH: 9.76 ST 14.48 % HEd o6 A1 S T&T H 1=
HEUt T fews) THuTE 946-1 H SeeaH I e
(14.44) ST 1637 F H8 4 Y2 T8 fowrs) s
147 9 I=ITH & AT (21.25) IS 144 T T 9
TS (7.10) feg)

gene bank, IRRI, IIRR, NRRI, GKVK: 265
local landraces and 105 rice germplasm were
collected from Organic research station,
Nagenahalli and NRRI, Cuttack respectively.

Multiplication of the rice germplasm obtained:
200 germplasm lines in the kharif and 200
germplasm lines in summer were multiplied at the
regional station, Bengaluru.

Screening of rice genotypes for early seed
germination: Early seed germination traits are the
key components forthe directseeded rice (DSR). 50
rice genotypes were screened for early seed
germination trait viz., speed of germination.
Germination index varied from 19.99+0.83 to
46.750+0.83. Among them GM 83 and GM 24 were
found to be more vigorous and GM 74 was found to
belessvigorous. Total 50 genotypes were evaluated
for root and shoot length. The genotypes showed
significant variation among the genotypes with a
mean of 9.76 and 14.48 for shoot and root length
respectively. MAS 946-1 showed highest shoot
length (14.44) and PB 1637 showed lowest shoot
length. GM 147 showed highestroot length (21.25)
andGM 144 showedlowestrootlength(7.10).
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32T VII: WA, HraTei § i Sraig Ui st et Objective VII: Assessment of seed longevity traits
T ¥ s St R in groundnut, soybean and inheritance of seed

T Statg & forg i a1 qedie

o G & |t 20 TAfd ST 12 T F e segror .
et aftfeerfoa & wrehfien 35 e % for T oit
SO TE0T FohT ) ST TOMT T AR Ferehishi T
Ter &t fopan @ 20 SfHversT F offer eyt
uftadefictar 1 9ar = 38 Afafcs, st @ie
RTET (T, $6ft it giiforam (Sie) udierr Ry
|

o |l ST T o o ST wfcrRTa, S h welTs, ST
@IS HATR gearehish (SVI-1 3R SVI-IT) WS TSt
fopam e st & eft Sfirersy 5 IMSCS (70%) @ fere
ST St Tofa AT HIT ST whRTd 78.00-95.00%
st @l 12 HEAT d WSRUT o o1e gt SfiIesT o st
Fepor wfcrere H et st aelt ) S 551, Fetedue
786, STTH 20-48, HEITH 1096, TTH-TH-228, JTH-20-06
S TSITTH 143 S 5 SHICTET o 3121 S 360 31 Jart
¥ ST H et ht T &, 12 HEH 6 SR o e ot
HETH 1096 T o8 M HFT, 90.67% T | SIS
TTATET-86 = 12 WEH o HSHUT & &G 31.30% o |1
ST H HEcaTqU] T T T at off ST foh dTfoTaht 5 3T
o 1 3T 12 e R &)

o gEtatE, Tt ST | ST hl oS, S h gEas .
TR TR % ¢ NIk Garenish J Ft st i T8 SR
GO o Heie H SfAICIST o sffer weeaqul aiad=RiTerdT
TS & ST AereRT 6 7 TR TS R

At harvest After 12 montbhs of storage

longevity in soybean
Evaluation of genotypes for seed longevity

All the 20 selected genotypes of soybean were
subjected to natural aging under ambient
conditions of storage for 12 months and
germination tests were conducted. Data recorded
on final count and vigor indices revealed
significant variability among the 20 genotypes. In
addition, seed coat permeability (SCP), EC and
tetrazolium (TZ) tests were performed.

Data on germination percentage, seedling length,
seedling dry weight and vigor indices (SVI-I &
SVI-II) was recorded for all the genotypes.
Initially all the genotypes recorded germination
above IMSCS (70%) and percent germination
ranged from 78.00-95.00%. Gradual reduction in
the percent germination was noticed among all the
genotypes after storage for 12 months. Few
genotypes viz., GP 551, UPSL 786, JS 20-48, KDS
1096, JS-M-228, JS-20-06 and AGS 143 reported
less reduction in germination compared to other
genotypes wherein, KDS 1096 had highest
germination of 90.67% even after 12 months of
storage. Genotype NRC-86 had reported
significant reduction in germination with 31.30%
after storage of 12 months as presented in table 5 &
figures 11& 12.

Similarly, all the genotypes recorded reduction in
seedling length, seedling dry weight and vigor
indices after storage and significant variability has
been observed between the genotypes with respect
to these traits and presented in table 6.

At harvest After 12 months of storage

Torsr 11 : R2Td 1096 T TE ek 37 e
Retfer f weet fto ety & et
Fig. 11 : Performance of KDS 1096 with high seed
longevity under natural aging conditions

TR 12 : TAATGEHT-86 1 9e3H A SfisT A1 o |1
ThfTeh 37 se ol feurfa &
Fig. 12 : Performance of NRC-86 with low seed
longevity under natural aging conditions
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SR It 3 Sfaerd & &9 7 =2k whEidt 43.09% &
71.66% % ST=1 | Selfeh ST = 12 HEHT o WSROI a1a
43.09% T, sl v FaTS oY, S=eiad 71.66% o AT
S IET dieh-262 T 3T 7| TS % o1E 36T A 17.8
TTSshT TE/AHY/ST (STTE 20-06) & 35.32 Hgsht wa/aH/sfT
(38T 127503) & s, 18.86 HTSshT TE/EHY/ST (STTE 20-
06) & 95.28 HTShI TH/ cm/g (NRC-6) 12 HEH 3 WSRO
o aITe ST fem dfetert 5 9 feammanR)

SR gl SVI-I 3R SVI-IL & Heie H, 2004
S=add SVI-1 GP 551 ® frard foram mam o 31 oed 1
453 NRC-86 # frare fomam mam o ; Staifer 29 4 & S==aw
SVI-II *Eiud 1096 H Faie foram o 37 6 0 & wergr
I 12 HEFT o HSHOT o aI1e T 86 T Fuie ferar mam
T S ATITRT 6 H STEq fohT T |

fafoTe TAUGSR AT T ITFNT FE T FETg B
qeqraT

AT HrAT SreTges # ey Al 9 i & fag, a1
forgar-fafste SSR AT Satt371 37 Satt538 T 3TATT
feram T (far 13 311 14)1 39 31 ISH SIS ! Amehi o
oSt ot sl 37 =l P i At &l & ST S
T FAHT 3T 8, S 89 HEITd 1096 T 250 37T
280 St & HATHR & & TR h1 o &, o
SITEHR 82 371 T ST ek 3T affor ety areft 2 37
Heiferd TrdTeR = T ST T S i S, ek
262 (T 7) SNTTAIHT 86 (19) A& 2 |

5 6 7

250, 280 bp

8 9 10 11 12

The SCP expressed as percent of water absorbed
ranged from 43.09% to 71.66%. While Kalitur
reported less SCP% of43.09 % after 12 months of
storage, highest was observed in the genotype PK-
262 with 71.66%. EC values ranged from 17.8
uS/cm/g (JS 20-06) to 35.32 uS/cm/g (EC 127503)
after harvest, 18.86 uS/cm/g (JS 20-06) to 95.28
uS/cm/g (NRC-6) after 12 months of storage as
givenintable 5.

With respect to seed vigor indices SVI-I and SVI-
I1, highest SVI-I of 2004 was reported in GP-551
and lowest of 453 was reported in NRC-86;
whereas highest SVI-II of 29 was reported in KDS
1096 and lowest of 6 was reported in NRC 86 after
12 months of storage and presented in table 6.

Validation of seed longevity using trait specific SSR
markers

To further confirmthe longevity inselected soybean
genotypes, two trait-specific SSR markers Satt371
and Satt538 wereused. These two primer pairs were
reported to be associated to traits controlling seed
longevity in soybean. In the present study, two
amplicons of size 250 and 280 bp were reported in
the genotype KDS 1096 that is having good seed
longevity using primer Satt371 and absence of
respective amplicons has been noticed in the poor
storer genotypes viz., PK-262 (lane 7) and NRC-86
(lane19) (Fig. 13). With respect to Satt538,
amplicon of size 120 bp has been reported in two
genotypes that possess high seed longevity i.e., PK
258andJS-M-228(Fig.14).

13 14 1516 1718 19 20 L

Tor 13. Satt 371 T ITANT ek AT SAFICTET 3T T TS
Fig. 13. Amplification profile of soybean genotypes using Satt371

wA-50 31t 1-$61 127503, 2- 6t 100804 , 3- STTH-20-06 , 4- STTH 20-48 , 5- HSTH 992 , 6- THATE-37 , 7-H1h 262 , 8- SA1-551 , 9- HEITH 1096,

10-ie6-258, 11-USTud 143, 12-JACHUA 470, 13- INCHTA 786 , 14-HETH-1045 , 15- AT, 16- Tk 673, 17-ATeTw@ 94, 18-STHTH 228, 19
“TFARHT 86 , 20- 1 640
L-50 bp; 1- EC 127503, 2- EC 100804, 3- JS-20-06, 4- JS 20-48, 5- KDS 992, 6-NRC-37, 7-PK 262, 8- GP-551, 9-KDS
1096, 10- PK-258,11-AGS 143, 12- UPSL 470, 13- UPSL 786, 14- KDS-1045, 15- KALITUR, 16-PK 673, 17- VLS 94, 18-
JSM228,19-NRC 86, 20- PK 640
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13 14 15 16 17 1B 19 20 L

[
120 bp 120 bp

for 14 1 Satt538 T ITANT ek AT SIS T JaeiT THTE
Fig. 14 : Amplification profile of soybean genotypes using Satt538

TeA-50 31t 1-36 127503, 2- 361 100804 , 3- ATH-20-06 , 4- JTH 20-48 , 5- HEITH 992 , 6- THATEI-37 , 7-91h 262, 8- Sf-551 , 9- HEITH 1096,
10-916-258 , 11- USE@ 143 , 12-JHTATA 470, 13- THTEHTA 786 , 14-FEITH-1045 , 15-FHIRR, 16- 6 673, 17- A TATH 94, 18-STATA 228, 19
T3 86, 20- ek 640

L-50 bp; 1- EC 127503, 2- EC 100804, 3- JS-20-06, 4- JS 20-48, 5- KDS 992, 6-NRC-37, 7-PK 262, 8- GP-551, 9-KDS
1096, 10- PK-258, 11-AGS 143, 12- UPSL 470, 13- UPSL 786, 14-KDS-1045, 15- KALITUR, 16-PK 673, 17- VLS 94, 18-
JSM 228, 19-NRC 86, 20- PK 640

WTheT

WW%WWW&%W Screening of genotypes for seed longevity

o iR i ufeelt Rt & aed @t o wEfaw 3w .
e o STefi off 3T SITeRfereh 30 s & 12 HEH H SO
dregor Ry T

o Eeh AN, 12 HEH  HSROT o o1E foreld =rereha (560
st Sh1 TS| SEft afoTTH 3 SR 9T, T T ot 3 S &g
% YR T, WSV ATy § Jhg & a1 s & Fi
STETOOTT AT FHEI TS|

o foRra =TereRar & defy H, S ST K-1814 7 26.17 pS
/em/g T HA EC W &S fohaT 371 K-2074 T ek 30

Groundnut

All the lines were subjected to natural aging under
ambient conditions of storage and germination
tests were performed at 12 months of natural
aging.

» Besides, electrical conductivity (EC) was recorded
after 12 months of storage. Based on EC results, it
was evident that intactness of the seed coat
decreased slightly with the increase in storage
period, depending on the genotype.

» With respect to electrical conductivity, genotype
K-1814 recorded lesser EC value of 26.17

FET & 12 HEMT & o€ 76.50 p S/em/g T Iw=dd
g 9Tl

SITRTA 0T SR AR Ferehishi TR S2T &t fofa TR S
ST e o sfrr bt afterdrefietar s gfafiferes swear 21
SAIMEA-93 (FTHe 2 x AuHET 2-TATATH ) F 92% T
ITEqH ST TS (AT, $Hoh S1E HERUT o Te 3TR-8808
(91%), FHAT-1 (90.6%) 1= sfist ey b1 wfafferear
Fag (F15)

uS/cm/g and K-2074 had highest value of 76.50
uS/cm/g after 12 months of natural aging.

Data on percent germination and vigor indices
were recorded after 12 months of storage that
represented considerable variability among the
genotypes. RIL-93 (TMV 2 x TMV 2-NLM)
recorded highest germination of 92%, followed by
R-8808 (91%), KRG-1 (90.6%) after storage
representing good seed longevity (Fig. 15)

After harvest

12 months after storage

Torr 15 : wenforer 3 wre ot aftufaRt # RIL-93 T yaei

Fig. 15 : Performance of RIL-93 under natural aging conditions
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Assessment of DNA integrity

e All the 53 genotypes of groundnut that were
subjected to natural aging for more than twelve
months were assessed for DNA integrity.

» Degradation of DNA has been observed in some of

the genotypes (visualised as smear) comparable
with reduction in percent germination, whereas in

other genotypes that possess good seed longevity
DNA remained intact (1, 3-5, 7, 10, 12, 13, 17, 24,
28, 30, 31, 33, 35, 37, 39, 41, 46, 47, 48-52) after
12 months of natural aging (Fig. 16).

12 W& T TR 30 s1g o 918 3T S{HIETEY § 3T
aftst ety At ST SR T (1, 3-5,7, 10, 12,13, 17,
24,28, 30, 31, 33, 35, 37, 39, 41, 46, 47, 48-52) (o

16)| L 1234567891011121314

=1

= ———-

A= 343536373839 40414243
i, T

ﬁ_u:nrg‘gmu B332435 2627 281800 315243

e

L 434546474849 50 51 52 53
L

= ot ot B e e T ey

=t 16 ¢ 12 7 4 S1fre o Weror W HTEe! % 53 SHIRTET st ST ST
Fig. 16 : DNA integrity of 53 genotypes of groundnut at more than 12 months of storage

THA-AFoST TR SITAT; 1- 3 1707, 2-TTSHISTE 00350, 3-3TRIATSTA 3, 4-SGHT, 5-FHifedy ey, 6-21i1-378, 7-%-1622, 8-31adt 9, 9-ARRIwH, 10-
F-1574 , 11-91fd, 12-3TMEEIS1e1-03042, 13-35 1735, 14-3TRSATSTA 105, 15-TLATECA-115, 16-TTITETA-09, 17-T0H-2-TTTAH, 18--1799,
19-fedt -7 sies, 20-AEHSTE-1611, 21-ATA-1, 22-$-1609, 23-FSM1-47, 24-TATATETA-93, 25-fagafd-1, 26-%-1728, 27-AdA- 41, 28-Ffedt
STRTET, 29-d1M1-39, 30-¢1G, 3 1-SfisfiEl-4, 32--1924, 33-AWetsil-45

TS SFH SIUAT; 34-ATH1-2, 35-ATSHS{1-06100, 36-TRATETA-141, 37-5-1736, 38-3T-8808, 39-TTHT, 40-F-1814, 41-STH3TETA-
74, 42-%- 1563, 43-H1e0-6, 44-5-2074, 45-h1ieti giteis , 46-fowafa-2, 47-531sh- 1, 48-FEsIT@-03042, 49-HESTg-1622, 50-ATHETA-212,
51 -Feameden, 52-451-38, 53-21si1-26

L-Lambda uncut DNA; 1-K 1707, 2-ICGV 00350, 3-RIL 3, 4-Prasuna, 5-Kadiri Chitravathi, 6-TG-37A, 7-K-1622, 8-Kadiri 9, 9-
Narayani, 10-K-1574, 11-Pragathi, 12-ICGV-03042, 13-K 1735, 14-RIL 105, 15-RIL-115, 16-RIL-09, 17-TMV-2-NLM, 18-K-
1799, 19-Kadiri-7 Bold, 20-TCGS-1611, 21-VL-1, 22-K-1609, 23-TG-47, 24-RIL-93, 25-Tirupati-1, 26-K-1728, 27-TPG-41,
28-Kadiri Amaravathi, 29-TG-39, 30-Dheeraj, 31-GPBD-4,32-K-1924,33-TLG-45

L-Lambda uncut DNA; 34-TMV-2, 35-ICGV-06100, 36-RIL-141, 37-K-1736, 38-R-8808, 39-Dharani, 40-K-1814, 41-RIL-74,
42-K-1563, 43-Kadiri-6, 44-K-2074, 45-Kadiri Harithandra, 46-Tirupati-2, 47-KRG-1, 48-TCGS-03042, 49-TCGS-1622, 50-
RIL-212,51-Nithya Haritha, 52-TG-38, 53-TG-26

32V VIII: TTEA, TR R AT H HH AT FTaTa0r oh
TEa S O H e {Tehar shi JueRT sh &t

Objective VIII: Exploring the role of seed
pigmentation in root exudation under low input
environment in rice, sorghum and finger millet

Three hundred finger millet accessions and 236
sorghum accessions were collected and grown for seed
multiplication in Kharif 2022. Before sowing, the
finger millet and sorghum accessions' seed pigment
were examined in accordance with the objective. All
accessions were direct sown for finger millet, and
morphological data were recorded. Finger millet and

Tl 2022 H sfist UM o forg 300 Tt TEE SR 236 SAR
TR U foh T 37 3T ) e 3 fer et wfreor e
&I U, ST e 22T 3t foh ) Tt ST S 3 SfE
SR SIS ST o TT-TT 3o 1of o 11 & Ieh STTHTIHT
=S aiEdefierar e Sl g 2 |
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sorghum are reported to have good variability in their
morphology at the seedling and reproductive stages, as
well as in their seed colour.

1.3 Seed Quality Assessment and Enhancement
Technologies

Introduction

Seed is a carrier of improved technologies and is a
mirror for the portrayal of inherent genetic potential.
Seed quality assessment is one area, which is a
guarding activity that ensures the exact genetic
constitution reaches to end user i.e., farmer.
Regarding seed enhancement, any post-harvest
treatment improves germination/seedlings’
emergence or facilitates the development of normal,
uniform, and healthy seedlings in field conditions.
Endophytes, such as fungi and bacteria, are
concomitant partners of plants throughout their
developmental stages, including seed germination,
growth, and seed development. Seed endophytes for
quality enhancement and elucidation of modus
operandi for transmission are studied under the
referred project. With respect to seed vigour, ISTA
rules have an operating procedure for a few vigour
tests; however, standardization of vigour tests and
validation is one of the emerging domains
necessitated under seed testing regime. In this
endeavor, standardization of seed vigour tests is being
attempted in the delineated field and horticultural
crops.

Objectives

I. Development and validation of molecular
markers for genetic purity assessment.

II. Standardization of seed vigour testing
protocols.

III. Standardization of endophyte-enabled seed
quality enhancement.

IV. Effect of organic seed treatments in
enhancing yield and seed quality of chilli and
tomato

Results

Objective I: Development and validation of
molecular markers for genetic purity assessment

DNA fingerprinting of oat germplasms to reveal
genetic variability:

The gaining attention of underutilized crops like oat
necessitates study in molecular aspects pertinent to
quality and yield-related genes/QTLs from available
germplasms and the development of markers for
genetic purity assessment. In this regard, the
identification of polymorphic and cross-transferable
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markers was pursued. In the present study, genetic
diversity analysis of 38 oat germplasms with 12 agro-
morphological traits was carried out using 22 Inter
Simple Sequence Repeat (ISSR) markers (Fig. 18).
We found a high level of polymorphism and 158
distinctive alleles; on average, 7.18 alleles per primer,
further, high-yielding genotypes were identified with
the help of phenotypic data, and genetic diversity was
analyzed by using DNA fingerprint-based principal
component analysis, UPGMA dendrogram, and
structure (Fig. 18). Further, these 22 ISSR markers
could be harnessed for testing of genetic purity of oat
seeds.

o 17 1 UBC 826 $eX féiuet Eieaidt fidie (ISSRs) HERT T START Fd §C 38 ST S-5eA! 1 PCR Sae TThrEer
Fig 17 : PCR amplification profile of 38 oat germplasms using UBC 826 Inter Simple Sequence Repeats (ISSRs) markers

=
| =

B Supanior garmplasms

o 18 : 22 Sz feiuet Hiaaw fidie (mEuHTE=TR) ATeh W Tenfia 38 T @fdar T Sy
Fig 18 : Dendrogram of 38 Avena sativa L. based on 22 Inter Simple Sequence Repeats (ISSRs) markers

39
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32V I1; ST ST TST0T TIETeh el shT WT-eh [ehTuT Objective II: Standardization of seed vigour
testing protocols
arfereRt 7 : s @e il @lig Table 7 : Procurement of seed lots:
A I ATE h GEAT e WTH foRa
Crop No. of seed lots Procured from
T 10 HTEHTIAR-TEATSCHTH, T3
Wheat ICAR-IISS, Mau
a o ATSHYAR-ATSATETHAT, FETTaTE
Sorghum ICAR-IIMR, Hyderabad
it 10 T, e
Finger millet UAS, Bengaluru

ATFCTeRT § : SIRTTR ST TTUTET ohT Wedeh: S0 FIaoT o ATeard & |t ofist wite il rfiren st orer st sreher fora mam ot
Trlie U SIS 2T SAFT IMSCS Tt e & stfersk el

Table 8 : Evaluation of initial seed quality: The initial seed quality of all the seed lots was assessed through germination
testing. All procured seed lots had germination above the IMSCS prescribed limits.

FHe/E Aie aiegror o fRarfr fevaforat
Crop/ Seed lots Germination status Remarks
ﬁ'é Wheat
Tt 3249, RSt 2967, Setsacy 187, W 3271, | 88.5% 92.6% e i & 3 ST
& 1317, TE 3226, Wﬁf 2, SSIAN 544, Germination above the acceptable limit
dreftesey 187
HD 3249, HD 2967, DBW 187, HD 3271, K 1317,
HD 3226, WB 2, WR 544, PBW 187

HD 3429 HD 2567 DBEW 187 HD 3271 K 1317 HD 3226 WB2 WH 544 PBW 187 HOD 2697

Initial germination studies in seed lots of Wheat

ST Sorghum

HieEea 17, Heaes 23, SRCH 627, Wewet 27, | 79.8791.6% e HeT & S SR
druaet 36, 185 U, 185 off, ARuATHAT 260, T 43, Germination above acceptable limit
JueHEt 503

CSH 17, CSH 23, RS 627, CSV 27, CSV 36, 185 A,
185 B, RSSV 260, C 43, UPMC 503
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Initial garmination stedies in seed lots of sorghum

I Finger millet

MR 1, MR 6, KMR 301, KMR 204, KMR 340, Indaf
7, Indaf 9, KMR 630, GPU 48, GPU 66

83.41t095.7 %

S TehT EHT & S ST

Germination above acceptable limit

I 111: CSThTSE-TeTH ST UTaT g T ATk Ieh0T
o YRV U, ST, HafehT, GIRATS, Ao, =T, T, ST,
TR, 3T ST STt 3N e STl ohi sfisT STt
GEIHTSEH o ST o6 frg AT |

el USIBISCH i S-S Hh % $hieRy 99
L tmaﬁmm(@ﬁ@),ﬁzﬁ,m
F S et i fohet T v foram mm frafefea
afereht 9 & ufaTer ST St (MR 1w
A A TE R

arferenT 9 : ffi=T HarenT TohRT & USTTSeH T STerTTe

Table 9 : Isolation of endophytes from different maize types

Objective III: Standardization of endophyte-
enabled seed quality enhancement

Initially, agricultural crop species like Rice,
Maize, Soybean, Cowpea, Chickpea, Ragi, Pigeon
pea, Groundnut, and Sunflower were selected for
isolation of seed-borne endophytes

Fungal endophytes were isolated from different
maize ecotypes viz, Popcorn, Quality Protein
Maize (QPM), Sweet corn, Field corn, and Baby
corn varieties and no. of operational taxonomic
units (OTUs) are presented in the following table9.

. Fere vt AR THR g hr T
S. No. Name of the variety Type Number of OTUs
1 SIUHINTI-1410 / DMRH-1410 [T / Normal 1

2 TARIUATI-4 / LQMH-4 FHTH / QPM 3

3 STETATI-2001/IMH-2001 [T / Normal 1

4 TARTATE- 1/ LQMH- 1 e /QPM 1

5 TATEUT-4 / LPCH-4 UTIhi TET / Popeorn 2

6 FTATEE-1539 / IMHB-1539 st & /Baby corn 2

7 SCHINTA-1419/ DMRH-1419 AT / Normal 2

8 Q?‘T‘ﬁ?ﬁ'@—:; /LPCH-3 TR HT%Q: /Popcorn 2

9 STETATI-1527/IMH-1527 T/ Normal 1

RO RCIEARRERIE

Fig 19 : Morphology of fungal endophytes isolated from Maize seeds
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Fungal endophytes were isolated from seeds of
different landraces and IR 64 variety of rice crop and a

number of operational taxonomic units (OTUs) are

ia@qﬁﬁsﬁs 1 (3112 ) FETIre 103 © # presented in the following table 10.

LE]

arferert 10 : fafy=r =mae S w9 O TSRy 1 STerTa
Table 10 : Isolation of endophytes from different rice genotypes

Sicktsecaki)
Name of the genotype

.. OTU haeh hl HEAT

Number of fungal OTUs

2
Z
5

drTE / Nagabhatta

28dIce gyagidda / Trusvalt gyagidda
@It / Rangali

HETE / Kaagesale

ﬁ'%l’ﬂ;@ﬂ/ Bilimundaga

SIEET 9E / Dodda bhatta

fafeerts goltig / Bilidadi goltig
TTUAS 3449 / LNR 3449

ATTE / Padmarekha

a4 gyagidda / IR 64

O 0| Q|| | | W[N] —

N [W | W[ =W W[N] W|Ww|—

—
S

Rangai Kaagesale Bili mundaga

Torst 20 : 9 o ST @ greh foRT TTU hareh UeThiged i ATehfd fagm™
Fig 20 : Morphology of fungal endophytes isolated from paddy seeds
o USIHTELH & S foh UeTuud 6 (F2fiFm wadh), Tius 5 .
(wgErem T, A4 St ( FSTEERET dothidea ) 3T

The endophytes strains viz. LAS 6 (Chaetomium
sp.), SF 5 (Fusarium sp.), V4 ] (Botryosphaeria

o0t 21 : W JS 335 % ST foehTd 0 USIHISe STRIT-STSTHT T e
Fig 21 : Effect of endophyte bio-priming on seedling growth of soybean var. JS 335
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V6 E ( Fusarium sp.) Trﬁ"@L\Fcf WW@W,
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dothidea) and V6 E (Fusarium sp.) which are
collected from school of ecology and
conservation, UAS, GKVK, Bengaluru were used
to treat the seeds of soybean and maize to assess
the effect on early seedling growth and vigour.

e The results showed that the endophyte-treated
seedlings performed better in both shoot length
and root length than the control in soybean and
maize.

Objective I'V: Effect of organic seed treatments in
enhancing yield and seed quality of chilli and
tomato

“Bheejamrutha” and “Jeevamrutha” are organic
formulations commonly used in organic and natural
farming as seed treatment. This low-cost input is
primarily composed of cow dung, cow urine, and
forest/field soil, which is often supplemented with
lime/asafoetida/ghee, efc based on the product. In
organic agriculture, it is a traditional practice among
the farming community to prime the seeds in
Bheejamrutha or Jeevamrutha overnight before
sowing in the field. However, a lack of substantial
scientific evidence on the effect of these products on
the yield and quality attributes has been a major
limitation in promoting this farmers' innovative
practice. Therefore, it becomes necessary to study the
effect of these products on the yield of crops for
further scientific evaluation of the same.

Standardization of priming duration for seed
treatment:

The duration of priming in tomato has been
standardized as 3 h (Kashi Abhiman F)) and 4 h in
chilli (Kashi Ratna).

1.4 Improving seed health and storage system
Introduction:

Seeds are important component of agriculture system.
High quality seed that enables enough plant stand is
the requirement for profitable production of crops.
Amid increasing insect pests and diseases, there is
need to develop effective bio-formulations to avoid
dependency on hazardous chemicals. Additionally,
identification of resistance lines/genes, development
of diagnostics for identification of pathogen/disease
and identification of biomarker responsible for seed
deterioration will contribute to effective seed health
management during storage.

Objectives:

I. To optimize and evaluate the effect of green
synthesized nano particles against seed
storage insect pests
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II. Establishing marker trait association for
resistance to aflatoxin accumulation in maize
against seed storage fungus Aspergillus sp.

III. Management of seed borne diseases of field

crops through biological control agents

IV. Association mapping of Callosobruchus
chinensis resistance in chick pea (Cicer

arietinumL.)

V. Identification of biomarkers and
development of diagnostics for Glycine max
seed health deterioration

VI. Detection and diagnosis of important seed
borne pathogens of field and horticultural
crops through biological, serological and

molecular techniques

Identification of QTLs/genes linked to
Storage Seed Pestin Wheat

Integrated approaches for the management of
pulse beetle, Callosobruchus sp.

Results:
Objective I: To optimize and evaluate the effect of

green synthesized nano particles against seed
storage insect pests

VIL

VIIL.

One of the most extensively studied for the control of
insect pests is silver nanoparticles (AgNPs). These are
promising against insect pests and demonstrate well-
built bactericidal, antifungal, antiviral, insecticidal,
and insecticidal capabilities.Various physiologically
active substances have been discovered to be present
in neem plant and pongamia crude extracts. The
maturation of larvae has apparently been proven to be
slowed or even stopped by neem extract. Pongamia
crude extract, which contains the karanjin, is known to
have insecticidal characteristics. It prevents
ecdysteroids from functioning in a way that inhibits
insect growth and serves as an antifeedant. The silver
nanoparticles were synthesized by using glycerol as a
reducing agent at room temperatures (20—25 °C). The
85 mg of silver nitrate was dissolved in 100 pL of
water and then adding the silver nitrate aqueous
solution (100 pL) into 4.9 mL of glycerol solvent and
pongamia and neem extract respectively was added
10 ml with constant AgNPs and the mixtures were
subjected to UV-VIS spectroscopy analysis, to
determine optimal production of AgNPS. The
B.thuringiensis synthesised silver nanoparticle
suspensions at different percent concentrations were
monitored via UV-Vis spectrum analysis and
recorded in the range of 300—800 nm.
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Fig. 22 : Characterization by UV Vis spectroscopy (a) AgNO3 NPS with Neem extract (b) AgNO3 NPS with pongamia

extract(c) AgNO3 NPS with B.thuringiensis

HIEATIT U o6 oI SH-AT ol S <o S i
IUFIT G AT, TSTTSfereT 3T shifor o fremeor & fog
foRam T qures | Heesdh (TSTTeifaed SR hifSr) &
U g SRS T ufege 3R g s O ITH A
T Tt foham e HPLC U8 BeMter | 37 25mm/0.2um
% s ol fheet &1 Wi e Tt w fhg T
USSR % fore shinnfher ke & 214nm W g=nfera
PRINCETON SRR Higet SoIRT § 97T 72| 39 I1dt
TR TSI R ST SHLIST ohT ST THT SHH: 5.780 3T
4.2 9T

Standard

The well known plants for having insecticidal property
i.e. Neem and Poganmia,were used for the extraction of
active ingredients, Azadirachtin and Karanjin. The
isolated active ingredient (Azadirachtin and Karanjin)
was analysed by HPLC with standard procured from
Sigma aldrich and Phytolab respectively. The samples
were prepared in HPLC grade methanol and sterilized
using a syringe filter of 25mm/0. 2pm. For
Azadirachtin the chromatographic system consisted of
Waters 515 HPLC equipped with PRINCETON
Chromatography Model operated at 214nm. Under
these conditions the retention times of Azadirachtin
and Karanjin were 5.780 and 4.2, respectively

Standard

R )

Neem Extract
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Figure 23 : HPLC chromatogram of standard and samples.
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Characterization of Nanoformulation

The silver nitrate nanoparticles (AgNO3 NPs)
morphology was analysed using Transmission
electron microscopy (TEM) images obtained on JSM
2100 operated at 200 kV. The interaction and chemical
modification of the nanoformulation was analysed by
Fourier transform infrared spectroscopy (FTIR)
spectrophotometer.

The detailed morphological features of the AgNO3
NPs and Neem/Pongamia loaded AgNO3 NPs were
obtained by Transmission Electron Microscopy
(TEM), revealing the uniform spherical morphology
of both Neem extract loaded AgNO3 and Pongamia
loaded AgNO3NPs in the mean diameter of ~100 nm.
The interactions and chemical modifications during
the synthesis process were analysed by Fourier
transformation infrared (FTIR) analysis. The
Characteristic sharp peaks of Neem and Pongamia
were observed in the sample, showing the ingredient's
loading into the AgNO3 NPs and confirming the
interaction of the active ingredient into AgNO3 NPs.

o)

(b)

forer 24 - TSt AvRo <t ASuw B (@) Fiw FerTer & arer TSiuei3 Tt (TSus i3 Tt @us)
(&) AgNo3 Tt G fehTe & 1Y (AgNo3 T @ 0T
Fig. 24 : TEM image of Ag nanoparticles (a) AgNo3 NPs with Neem extract (AgNo3 NP@Aza)
(b) AgNo3 NPs with Pongamia extract (AgNo3 NPs@Karan)
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Synthesis of silver nanoparticles (AgNPs)

Broth of Bt maintained in the presence of silver nitrate
showed a colour change from yellow to brown,
whereas no colour change could be observed in the
culture of Bt without silver nitrate and brown colour
observation in silver nitrate solution with Bt cultures.
These control experiments indicate that the Ag+ ions
reduction is not just a thermal process.
Thebioreduction of the Ag+ ions in the samples and
colour change of the resulting solution were
monitored, thus indicating the formation of silver
nanoparticles.
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forer 25+ wfteror fopu o iRt G afterd st Rretar 3T Ag+ T Ag® AR H STarE oY SR 3 WTe (@) gee S (s are i
Fig 25 : The variation of color changes in tested compounds (A) before and (B) after the process of reduction
of Ag' to Ag® nanoparticles.

FTIR TAFIER T
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AT T o ToTT fiee IATeRoN o 1Y ST serdiiaret
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SIRUTT o ST T Eiehd [T FTToh shoe 1Y + e ATgde
(AgNO3) | | F1Y, Feek o 3R feer A3ee
(AgNO3) I TaTH A2k 2 are T

FTIR spectroscopy

The FTIR measurements were carried out for
bacterial biomass treated with silver nanoparticles to
find out the compound responsible for the synthesis of
silver nanoparticles in the diffuse reflectance mode at
a resolution of 4 particles cm—1 in KBr pellets. FTIR
spectra indicated formation of silver nano-particles as
there were additional peaks formed in culture broth +
silver nitrate (AgNO3) solution as compared to broth,
culture broth, and silver nitrate (AgNO3) alone.
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Fig. 26 : FTIR spectroscopy of silver nanoparticles synthesized from B. thuringiensis
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Microbe based nanoparticles treatment on wheat

200g of wheat seed treated with synthesized
nanoparticles from B. thuringiensis and further
release 10 adults insect Sitophilus oryzae and record
mortality after 3,7 and 15 days to and observe the
mortality of insects as T1 is control and T2 is silver
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fom siter & forear. % AeR0T 37X T3 SR et gew Sfia &
FR T4 JFe® gASHRE (Bt-AgNP) % |19 faesrw &
T

nanoparticles in broth without culture and T3
treatment is only microbes and T4 is silver
nanoparticles with Bacillus thrungenesis (Bt-AgNP).

ATFTRT 11 : WUSTH TS 1T H 1 A gNPs 3T e
Table 11 : Toxicity of AgNPs of Bt in stored grain pests
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Table 12 : Toxicity of AgNPs of Bt in stored grain pests

Microbe based nanoparticles treatment on
chickpea

200g of chickpea treated with synthesized
nanoparticles from B. thuringiensis and further
release 10 adults insect Callosobruchus chinensis and
record mortality after 3,7 and 15 days to and observe
the mortality of insects as T1 is control and T2 is silver
nanoparticles in broth without culture and T3
treatment is only microbes and T4 is silver
nanoparticles with Bacillus thuringiensis (Bt-AgNP).
As the T4 synthesized nanoparticles with microbes
give a good result as compared to the control.
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Scanning Electron Microscopy

The morphology of microbes and synthesis of silver
nanoparticles of aqueous silver nitrate solution with
culture supernatants of Bacillus thuringensis strains
described in the figure3.

(A)

(B)

ot 27 : (u) aiftrera gAfsHTGE (a) dférerd gsiied (Bt-AgNP) % |19 faea SHevl sl SEM B
Fig. 27 : SEM image of (A)Bacillus thrunginesis (B) Silver nanoparticles with Bacillus thrungenesis(Bt-AgNP).
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ON202915 &l 37 FHea@di s NAIMCC (A9 Gieheaied]
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Objective I1: Establishing marker trait association
for resistance to aflatoxin accumulation in maize
against seed storage fungus Aspergillus sp.

A germplasm collection of 317 diverse maize inbred
lines is maintained at the station for the project. Line
selfing and multiplication are done on a regular basis.
Seeds from all the germplasm lines were subjected to
screening through kernel screening and pin wound
assays as a means to detect resistance or susceptibility
to Aspergillus. Based on preliminary seed screening,
25 genotypes were selected, and aflatoxin content was
quantified using HPLC. As part of the project, from
paddy and maize, seven new microbial strains were
identified and sequenced. The corresponding NCBI
accessions are ON063449, ON063485, ON063492,
ONO063497, ON063528, ON063638 and ON202915.
These cultures are deposited with the NAIMCC
(National Agriculturally Important Microbial Culture
Collection) repository and permanently maintained at
ICAR-NBAIM, Mau.

Objective III: Management of seed borne diseases
of field crops through biological control agents

Biocontrol agents were isolated from rhizospheric
soil samples from crops such as Cowpea, Soybean,
Bengal gram, Rice. With the soil samples we
collected, using standard isolation methods we
isolated around 20 isolates of Bacillus sp, and 12
isolates of Trichoderma spp. in-vitro evaluation of
these isolates against Sarocladium oryzae,
Pyricularia oryzae, Helminthosporium oryzae,
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Fusarium spp, were done few isolates shows
promising antagonistic action against these seed
borne pathogens.

ATFTRT 13 : STt Theer B ZTgehIgHT T SR 0 3R o STerT-STenT UTa:

Table 13 : Effect differentisolates of Trichoderma spp. and S.oryzae in dual culture:

Raes o (ﬁTﬁ) / Linear growth (mm)
ZTsentER] TaY aMgEtere 7. 48 5¢ / 48hour 72'%¢ /72 hour 96 €2 / 96 hour
Trichoderma spp. isolate no. ;133#37# TFARTH ;‘lgaﬁgtrf TFARTH ;‘lgaﬁgu'f TFARTH
Trichoderma Sarocladium Trichoderma Sarocladium Trichoderma Sarocladium
&1/T1 34.66 05.30 58.30 06.30 65.30 08.66
{2/ T2 38.60 06.66 55.66 07.30 69.00 08.33
H#A3/T3 26.00 09.33 37.30 09.60 52.30 09.60
{4/T4 27.00 08.60 34.00 10.60 37.00 10.60
AS5/T5 26.00 09.00 41.00 09.30 58.60 10.33
H6/T6 38.60 09.00 51.66 09.30 58.66 09.30
&7/T7 27.00 08.60 39.00 09.00 41.30 09.60
{8/ T8 21.66 09.00 38.00 10.30 39.66 13.00
#9/T9 37.60 08.30 50.00 08.30 60.66 08.60
&10/T 10 26.66 09.33 35.30 10.66 56.60 11.00
A11/T11 30.30 09.00 47.00 09.00 57.30 09.00
H12/T12 26.00 08.66 29.66 10.00 35.00 11.33
T 5% / CD 5% 3.59 1.43 4.41 1.31 5.26 1.54

4 T&=1 o =g 918 ma 74 T, 2rserieat wayl 1 TE 7R i
qorT  Sferen et o) AT o 6 T o6 ae, grspient @
sgEeie 4. 2 7 69 feft i sifereRaw wefoEa gfg
BENGE

ST TEYT T UH STET W ETE shee Ug e U TTe:
Tg. ST St Ao gfe ey et ® € d@r m
AT HTETAL 6 % WTHA T TFehad UL 14.60mm @7
T, fSEeh g sf- 12 (12.00 mm), f1T-14 (10.30 mm) &Ml

It was found that after 4 days, Trichoderma sp. Isolate
1 was more effective to check the growth of S.oryzae.
After 6 days of incubation, Trichoderma sp. isolates
no. 2 exhibited maximum mycelial growth of 69 mm.

Effect of Bacillus spp. on S. oryzae in dual culture
method:

In inhibition zones mycelial growth of S. oryzae was
not observed. The  maximum inhibition 14.60 mm
was observed in case of Bacillus isolate 6 which was
followed by Ba-12 (12.00mm), Ba-14 (10.30mm).

T eI * Taerer e (o)
Bacillus isolate nos. Inhibition Zone (mm)

o7 -2 Ba -2 9.30
9T -4 Ba -4 08.00
9T -6 Ba -6 14.60
9T -11 Ba -11 12.00
sftw-12 Ba -12 13.30
o7 -14 Ba -14 12.30
T -15Ba -15 10.00
ffw-17 Ba -17 8.00
T -19 Ba -19 09.30
AT T Check 00.00
5% WHE CD at 5% 1.68
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Objective IV: Association mapping of
Callosobruchus chinensis resistance in chick pea
(Cicer arietinum L.)

Screening of germplasms for Bruchids resistance
and susceptible sources:

Losses as high as 50% may often be encountered in
some of the important legumes such as faba bean, field
pea, chickpea, red gram and lentil from some
belligerent storage insect pests like C. chinensi. The
seeds of legumes, once damaged by storage insects,
are no longer fit for planting (due to poor germination)
or for food or feed (due to spoilage and bad smell). So,
there are immense need of screening of chickpea
germplasms for bruchid resistance and identification
of genes coding bruchid resistance. So, 159 chickpea
germplasm was screened for Callosobruchus
chinensis resistance by no choice method. Among 159
germplasm one germplasm has high resistance toward
Callosobruchus chinensis compared to control (Fig-
28). Further these 159-chickpea germplasm would be
rescreened for Callosobruchus chinensis resistance.

TRrt 28 : HEHHUT o TG = o A9 H HHT hT ST SIS 59 BT Feaargad foied

Fig 28 : Heat map depicting weight loss of chickpea seeds after infestation of Callosobruchus chinensis
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Objective V: Identification of biomarkers and
development of diagnostics for Glycine max seed
health deterioration

JS2048, KDS992, KDS1045 Glycine max lines
germination percentage, electrical conductivity, seed
vigour index I and seed vigour index II was measured
after harvesting of 3,6,9,12 month respectively.
Compared to JS2048, KDS992 in KDS1045
germination percentage, seed vigour index I and seed
vigour index II decreased in each measurement.
Further electrical conductivity increased in KDS104
compared to JS2048, KDS992 in each treatment (Fig-
29). Further fingerprinting with Satt434 SSR markers
reveals that JS2048, KDS992 are having polymorphic
band with reference to KDS1045.So our phenotyping
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Fig 29 : Phenotyping and genotyping of Glycine max for
identification of high longevity lines
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and genotyping data reveal that JS2048, KDS992
lines are having high longevity compared to
KDS1045 lines of Glycine max. Six month storage
JS2048, KDS992, KDS1045 Glycine max lines
samples RNA sequencing was done. Total 12.90GB,
10.97GB,12.99 GB data generated from RNA
sequencing of JS2048, KDS992, KDS1045 Glycine
max lines respectively. Further these data could be
used to mine putative genes responsible for Glycine
max seed deterioration (Fig-30, 31). Further from
6,9,12 month stored JS2048, KDS992, KDS1045
Glycine max samples RNA was isolated and cDNA
was prepared. These cDNA will be used for validation
of RNA seq data and mining of putative genes
responsible for Glycine max seed deterioration.
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I 30 : STRUAT ST o AT TAT HIE T ST wfaferes

Fig 30 : Diagramatic representation of sample collection
for RN A isolation

Total Reads| Total Bases Mean Read Length
Sample Raw data in GB
R1+R2 R1+R2 Rl R2
. | 85493192 | 12909471952 151 151 12.909471992
—n._-._-‘: ¥2660350 | 109717128500 151 151 10971 GB
| __"',,_"'“" | 86070434 129-96635534] 151 151 12,9496 GB
|_ m_ _‘:u _“u_ " - v s
s ——. = <=
|_ ey,
.
. ARG =

T

RNA isolation, c DMNA preparation and
validation oftop 20 up regulated and down
rmi-hdmzr real time PCR

Have to identify biomarkers

R 31 : 7516 A F RNA F1 70T %1 371 g8 RNA seq 2 3R STIRIS S T 1 HAATHA
Fig. 31 : Overview of RNA seq data and Agarose gel run depicting quality of RNA of Glycine max
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Objective VI: Detection and diagnosis of
important seed borne pathogens of field and
horticultural crops through biological, serological
and molecular techniques

A total of 45 seed samples consisting of 20 cultivars
were collected from Karnataka, Tamil Nadu,
Telangana, Orissa, Assam and Jharkhand used for
testing their health status. A comparison survey study
revealed that the totally 9 genera of fungi viz.,
Helminthosporium, Alternaria, Aspergillus,
Pyricularia, Curvularia, Fusarium, Ustilaginoidea
Sarocladium and Chaetomium were found to be
associated with the seed samples. Among them, the
most predominant one was Bipolaris oryzae which
was associated with 52.80 per cent seed samples,
followed by Alternaria (40.56%), Curvularia
(35.10%), and Sarocladium oryzae (18.83 %).

ATCTERT 14 : WA o T TT=T & Yehtrd o1 o St o THAT | S A(d ek shl Juteerta

Table 14 :Occurrence of seed-borne fungi in rice seed samples collected from different locations of India

Sl ehdeh hl UdT AT Seed lot Range of infection percentage in infected seed samples
No. Fungus detected Infected (%) 1-10 1120 | 21-30 | 31-40 | 41-50 | 51-60 | 61-70 | 71-80 | 81-90 | 91-100
X Bfereieaifem 52.80 13 6 3 1 1
Helminthosporium
5 HeeHET 40.56 8 7 2
Alternaria
3 RIS 4.05 2
Aspergillus
. TERFRAT 11.7 2 2 1
Pyricularia
5 FgeTran 35.10 9 5 1
Curvularia
6 FERIH 224 8 1 1
Fusarium
- Ustilaginoidea 9.3 4
Ustilaginoidea
g qFcfeTm 18.83 3 5 1
Sarocladium
0 EClCEE 6.12 2
Chaetomium
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Objective VII: Identification of QTLs/genes linked
to storage seed pestin wheat.

Introduction

Seed infestation by these storage pests result in
significant reduction in germination capacity from
7%-93% depending on the severity. This results in
decreased plant stand and ultimately causes crop yield
reduction up to 9.5%. In order to manage and control
these pests, application of fumigants and Co, has been
widely practiced during storage. Keeping in view, the
cost-effectiveness and pollution caused by the
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existing chemical management practices, it becomes
imperative to identify resistant sources against these
pests. Further, there is a need to explore genes/ QTLs
associated with resistance against these pests that
could be deployed in breeding programmes.
Activities
I. To screen the wheat germplasm and
identification of  resistant and susceptible
genotypes/lines Screening of germplasm will
be based on physical and bioassay parameters

II. Identification of putative candidate
genes/QTLs responsive for storage insect
pest resistance based on transcriptome
studies

III. Crossing between line contrasting for
resistance and identification of QTLs/genes
linked to pest resistance F, ;population or RIL
population

I 32 ¢ WIL3.377 .- M ST [T ©ET, 55 | oot 7O &t
Fig. 32 : Seed multiplication field at ICAR-IISS, Mau
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Objective VIII: Integrated approaches for the
management of pulse beetle, Callosobruchus sp.

To identify bio pesticidal potential of selected
aromatic and medicinal plants against pulse beetle
under storage:

For extraction of essential oil, seedlings of Thymus
vulgaris, Mentha spicata and Ruta graveolens were
procured from UAS, Bangalore Sanjeevini Vatika farm
and field planted in the farm for foliage production. At
intervals, fresh leaves were collected and used for
essential oil extraction using hydro-distillation
principle (Clevenger apparatus) at Medicinal and
Aromatic unit under UAS, Bangalore. Peel oil
extraction was also done from mature pommelo and
grapefruits procured from local market and the
collected oil has been stored in the refrigerator for
further GC-MS analysis.
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To survey and document the potential biocontrol
agents against pulse beetle

For the purpose of documentation of biocontrol
agents, collected samples from selected 2 Public
distribution shops and one FCI godown in Alleppey
district (Kerala) as well as from local market in
Bangalore. Infested pulses were stored in plastic
containers for emergence of pulse beetles as well as
for parasitoids, if any. Males and females of
Anisopteromalus calandrae (Howard) and pulse
beetle eggs parasitised by Uscana sp. was observed
from the samples collected. The same has been
submitted to NBAIR for molecular confirmation. In
the samples examined, it was found that 4.calandrae
preferred late stages preferably third and fourth larval
instar and did not parasitize first and fifth instar larva
in the culture. 1-8 parasitoid larva was observed on a
single fourth instar pulse beetle grub (Fig.33).

=0t 33 : THTIST SR % S WS o 1. Aagcied ua
Fig. 33 : C.maculatus grub parasitised by 4.calandrae
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One mite sp. Pymotes tritici was also observed on larva,
pupaand adultstages of pulse beetle leading to complete
mortality of the pulse beetle culture. The physogastric
female body was creamish white in colour prior to
feeding which turned to brownish yellow after feeding
with bulged opisthosoma. In the case of Uscana sp., the
egg parasitisation ranged from 25-100% from the
infested cowpea seed lot (average of 100 seed counting)
and average parasitisation was 37%.

R34« . 2730 v SR g o oSttt & ARgeied

Fig. 34 : Ptritici parasitisation on grub and pupa of C.maculatus
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To evaluate some seed protectants against pulse
beetle under storage

Insect free chick pea seeds were used for pulse beetle,
C.chinensis rearing under laboratory conditions and
released 50 pairs of freshly emerged pulse beetle
adults for multiplication in plastic containers covered
with muslin cloth. Preliminary insecticide dose
fixation was done with laboratory bioassays for the
test insecticides. The seed treatments selected were
Horticultural Mineral Oil (5,7 &10ml/kg), Profenofos
40% + Cypermethrin 4% EC (3, 5, 8ul/kg),
Cyantraniliprole 19.8% + Thiamethoxam 19.8 % FS
(2,3, & 4ml/kg seeds) and Imidacloprid 600 FS (2,3,
& 4ml/kg seeds). The respective insecticide doses
were diluted with 4ml of water and manually mixed
with cowpea seeds (1Kg each). The treated seeds were
dried for one day and five pairs of freshly emerged
pulse beetle adults were released to 50g of seeds in a
9cm diameter petriplates one day after treatment with
four replications each. Observations on percent
mortality were recorded 1, 3, 5, 7 DAT. Based on the
preliminary bioassay observations, the final doses
were fixed.

1.5 Technology Dissemination, Capacity Building
and Impact Assessment of Quality Seed
Production

Introduction:

Superior quality seed is very crucial and essential for
sustaining agricultural production and productivity.
With the development of agriculture, the role of
quality seed is increasing. Unless adequate quantities
of quality seed are made available to the farmers,
desired impact of the high yielding varieties and
improved technology could not be realized.

The seed supply system consists of two main sectors,
namely informal and formal seed supply system.
Formal seed systems are deliberately constructed,
involving a chain of activities leading to clear
products i.e., certified seed of notified varieties.
Whereas, under informal seed system farmers procure
seed by different methods and practices depending on
the situation and location. In an informal seed system,
farmers themselves produce, disseminate and access
seed directly from their own harvest, through
exchange and barter among friends, neighbors and
relatives; and through local grain markets. Under this
system, the line of demarcation of between seed and
grain is often lost. Informal seed system focuses on
farmer management of local varieties which have
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been selected over time and produced under local
circumstances.The quality seed production is a
specialized activity and grain production by the
farmers retained for seed cannot be substituted for
quality seed as it generally lacks genetic vigour and
has poor germination.

Objectives:

I. To disseminate quality seed production
technologies to the various stakeholder
through capacity building programmes and
demonstrations

II. To assess the impact of seed production
technologies in terms of income,
employment generation, etc.

III. To implements the various developmental
schemes for socio-economic upliftment of
the farmers

IV. To study the status of informal sector at
farmers level: An analytical survey

Results:

Aterent 15 : farfir feaument o foru st ermar fAator serdsem

Table 15 : Capacity Building Programmes organized for various stakeholder

Eich e T gttt 6t e
Sr. No. Title Date No. of Participants

1. 21-24 WEat, 2022 % R “STEEE siS THM W SHqEsd SfeMR we wrtmer 21.02.2022 64
International Webinar Cum Workshop on ‘OECD Seed Certification’ during 21- To
24 February, 2022 24.02.2022

2. | I SR et STfieR (STeT), Wi, forem g ST orerrut shs 22.03.2022 30
Jae W ute feafie foram siftraror iz To
Five days farmers training programme on ‘Quality Seed Production” sponsored 26.03.2022
by ATMA, Samastipur, Bihar

3. | 3TEA% ADOs % eI i Fmeter 37 farsgwor ot v forfsre @ wireror 04.04.2022 20
EoeE) To
Exposure visit cum training on ‘Seed sampling and analysis’ of ADOs of Assam 05.04.2022

4. | oTET % TEIe % fore ToreraT offeT IeTeH, 369 e ST SHIO Hh T 02.08.2022 30
TSR fofore @ e SRl
Exposure visit cum training on ‘Quality Seed production, its testing and
certification standards’ of ADOs of Assam

5. I STeNiTeh Jeier STRT (TTCT), ATetar, o g YRS <arer o afssra § 14.11.2022 20
oI SffSt et T e feareiter ikreror s To
Five days training programme on “Quality Seed Production in Pulses and 18.11.2022
Vegetables” sponsored by ATMA, Nalanda, Bihar

TR & SeaTET

W 2021-22 % <R, TFam wramft S Scure wriswd
=TT | oRETHT oh Wl T 71 oAl i fohet (HD 2967, HD
3249 3R DBW 187) % %t 1774.77 foreieet Toremig=s sfist
T IeTEH foR=T T

Participatory Seed Production

The farmer participatory seed production programme
was carried out during rabi 2021-22. A total of
1774.77q quality seed of three wheat varieties (HD
2967, HD 3249 and DBW 187) at farmers' fields has
been produced.
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Seed Village Scheme (SVS)

In order to promote quality seed for improving
production and productivity of agriculture, ICAR-
Indian Institute of Seed Science, Mau has
implemented Seed Village Scheme (SVS) for
development and strengthening of seed infrastructure
facilities for production and distribution of quality
seeds to the farmers with financial support from
Department of Agriculture & Farmers Welfare
(DA&FW), Ministry of Agriculture & Farmers
Welfare, Government of India, New Delhi.

Name of districts covered : Mau, Ballia, Azamgarh

TS and Ghazipur
& R ) > No. of village covered : 838 Villages
. ASARIEY 8387 ) Seeds distributed : 3089.9 quintals
st 6 feraeen . :3089.9 foefeat No. of farmers benefited : 7996 farmers
ATl feRaHT R G - 7996 foham
Crops and varieties distributed in Seed Village
e T AT fera e werer ue o Scheme
T :DBW 187, DBW 222 Wheat . DBW 187, DBW 222
e : s Mustard : Giriraj
[T :RVG 202 Chickpea : RVG202
forr 35 ¢ <SS o ST fatateEl s
Fig. 35 : Glimpses of activity under SVS

AT AT ST AT (SCSP) Scheduled Caste Sub Plan (SCSP)

1.3, 3T, .- Sf1oT ForT S, 7 # STg e S 39
ST (T ST A 6T 75| TR 3 I T F TS
SRS STt H WaRTH o6 Seva & STg e S o R !
17 (5.21 Tzt 521 fopamT =h), 9 (163.07 fdieat 3262
foReTaT =BT, =T (55.10 foieer 1102 foramT =), ww@t (5.4
forieet 1008 TeREMT T, HeX (5.00 Tzt 100 foramT =),
7L (3 farsieat 150 ot ah), 718 (1302 farsieet 6510 foramt
=T o Ul SISl ol 3T FaTed (1000 FaTed 1000 Forami

The Scheduled Caste Sub Plan (SCSP) scheme has
been implemented at ICAR-Indian Institute of Seed
Science, Mau. Institute has supplied quality seeds of
mung bean (5.21q to 521 farmers), paddy (163.07q to
3262 farmers), chickpea (55.10q to 1102 farmers),
mustard (5.4q to 1008 farmers), field pea (5.00q to
100 farmers), Lentil (3.00q to 150 farmers), wheat
(1302q to 6510 farmers) and spades (1000 spades to
1000 farmers) to scheduled caste farmers for
demonstration purpose in Mau and Ghazipur districts
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of Uttar Pradesh. Field visits have been organized for
the farmers to show the crop cafeteria, seed
production plots, seed processing units, composting
and vermi-composting pit located in the institute.

ot 36+ STgfod S STISHT o SFaa

Fig. 36 : Glimpses of activities under Scheduled Caste Sub Plan

LI HTTEI 1T TUT ST (SMR) T fersgror
SfIT SeaTe 22T 202 1-22 o THTH & JTel ek ST o feTg
FARger AR FHf-ad SATHU TRISHT - sfisT (FHe) o 42
AT AT § 54 &7 FEA 3hT Toh fohalT TTIT| | e TH ot
o o ek et e = (ST =Tae: Hie, Wedw, 7, g
arte ST aramd) o Wit (s i feurfa- Aors i e
ST o aTHet | forem foram STrar 21 st 3ust o ey b, 3ifay
GTferd AT <Rl € STt fomam T o ST Heiftra geanft et
T ITH 3RSl o YR W A g0 b1 off wmr=r foram mm
AT o foT ST ferd TeuRsTR AHee wiewetsl, 75 fawedt
h SR feRT ST

Study- Analysis of revised Seed Multiplication
Ratio (SMR)

The seed production data from 42 cooperating centres
of AICRP on Seed (Crops) was collected for
triennium averages ending 2021-22 in 54 field crops.
Variables in each crop segment (e.g.- rice: coarse,
medium, fine, super fine and basmati) and in case of
finger millet (sowing condition- transplanted & direct
seeded) are considered for obtaining abstract values.
With respect to seed yield, final processed quantum
was only included and seed rates were also
normalized based on data received from respective
cooperating centres. The revised SMR norms will be
submitted to CSCB, New Delhi for notification.
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* Reduction in seed rates per hectare as compared
older seed rates are observed in crops viz.
sorghum, field pea, moth bean, cluster bean, castor,
cotton, jute, sunhemp and mesta.

 Similarly, higher seed rates were observed in crops
viz. Kabuli chickpea, pigeon pea, black gram,
French bean, lentil, lathyrus, soybean, forage
cowpea and lucerne. However, these enhanced
seed rates are in agreement with the standard
package of practice for seed production which is in
vogue.

» It is also true that in seed production, to ensure
optimum plant stand and yield, higher seed rates
are used by the seed producer as compared to
commercial grain production.

» These results strongly pointing towards the need
for revising the current SMR which has been in use
while making various policy decisions in Indian
seed sector.

1.6 STR

1.6.1 Quantification of the seed vigour in field
crops using a Universal Scale

Introduction:

Germination testing remains the principle, and
internationally accepted, criterion for seed viability.
Even high germinating seed lots may differ
substantially in field emergence when sown at the
same time in the same field, and/or may differ in
performance and during storage in the same
environment. Though, vigour testing is equally
important to measure not only the percentage of viable
seed in a sample, but also to know the ability of those
seeds to produce normal seedlings under less than
optimum or adverse growing conditions.

Objective: Reliable estimation and comparative
evaluation of vigour in seed lots of field crops

Crops: Paddy and Wheat

Experimental Material: Fifteen different seed lots of

paddy and wheat were collected from own sources
having germination above and below IMSCS.
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Table 17 : Seed and field quality parameters in Paddy

g sftarg SN
SHUTh Tafererar (%) fargl 5 e (%) @) Suw WUE | Suenw
Sr. no. Variety Germina VI-1 D FE (%) TSL GF SF GSF
tion (%) (cm)
Tl MTU7029 (&< 1)
64.0d 689.77e 3.50f 66.00d 10.70e 0.64d 0.29¢ 0.18¢
L1 MTU7029 (Lot 1)
TA2 MTU7029 (e 2
) 89.7b 2242.80cd | 5.68de | 88.00b 25.00c 0.89b 0.67¢ 0.60cd
L2 MTU7029 (Lot 2)
T3 TSI T T (AT 1
) ) 94.7a 2382.35¢ 6.35cd | 94.25a 25.15¢ 0.94a 0.67¢c 0.64¢
L3 Rajendra Swetha (Lot 1)
T4 deft-1 (e 1)
81.0c 2173.45¢d 5.20e 80.25¢ 26.82¢ 0.81c 0.72¢ 0.58cd
L4 PB-1 (Lot 1)
TS G- 52
5 82.5¢ 2055.22d | 6.70bc 80.00c 24.82¢ 0.82¢ 0.67¢ 0.55d
LS Sarju- 52
TA6 ST 5204
91.0ab 2804.20b 5.02¢ 90.25b 30.85b 0.91ab 0.83b 0.75b
L6 BPT 5204
TA7 dieft- 1 (Se 2
) 84.0c 2733.35b 7.74a 81.75¢ 32.57b 0.84c 0.87b 0.73b
L7 PB- 1 (Lot 2)
T8 TSI &5 (A1 2
; ) 94.0ab 3089.82a 7.15ab 40.25f 32.87b 0.94ab 0.88b 0.83a
L8 Rajendra Swetha (Lot 2)
TA9 s -1121
35.0f 902.50e 2.37g 34.25g 25.77¢ 0.35f 0.69¢ 0.24¢
L9 PB -1121
TeT10 TSl &5l (A1 3
; ) 94.0ab 2956.40ab | 7.02bc | 90.25b 31.47b 0.94ab 0.84b 0.79ab
L10 Rajendra Swetha (Lot 3)
TAll T 37 -1
32.2f 800.77¢ 1.92g 24.00h 24.90c 0.32f 0.67 0.21e
L11 Swarna Sub -1
TA12 oS -347
& 19.0g 336.35f 0.68h 16.25i 17.20d 0.19g 0.46d 0.09f
L12 WGL -347
T3 ey .
o 18.0g 329.47f 0.67h 16.00i 18.37d 0.18g 0.49d 0.09f
L13 Madhu
TA14 T
19.0g 337.30f 0.62h 38.00f 17.80d 0.19g 0.48d 0.09f
L14 Sona
TAls WGL-32183
58.0e 2121.12d 3.09f 56.00e 36.57a 0.58¢ 0.98a 0.57d
L15 WGL-32183
CD (p=0.05) 4.78 240.94 0.69 234 2.82 0.04 0.07 0.06
CV (%) 5.26 9.77 11.47 2.75 7.80 5.26 7.7 9.82
VI- 1: 9 A G- 1, VI-2: i1 S Geahieh- 2, FE: 7S S, GF- 31501 T, SF-e 1, GSF- 0T SFFRF, SSE: HF e i it

VI- 1: vigour index-1, VI-2: vigour index-2, FE: Field Emergence, GF-Germination factor, SF-Seedling factor, GSF- Germination
seedling factor, SSE: Speed of seedling emergence

ATCTRT 18 @ & F <fiST TUrarT AT 371 B 36d (%) % o= gesae:

Table 18 : Correlation between seed quality parameters and field emergence (%) in paddy:

THS RiEEL tas-1 g2 o T o
FE GER VI-1 VI-2 GF SF GSF

%S / FE 1

T/ GER 1.000%* 1

HraTms-1/ VI-1 0.859%* 0.863%* 1

Hfams-2 / V-2 0.299NS 0.311NS 0.376NS 1

U / GF 0.750%* 0.758%* 0.699%* 0.852%* 1

TH TR/ SF 0.270NS 0.283NS 0.357NS 0.999%* 0.836%* 1

Seaut / GSF 0.075NS 0.089NS 0.205NS 0.973%* 0.711%* 0.980%* 1
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Table 19 : Seed and field quality parameters in Wheat

. STET (%) reATs- Jwanet
Eicy fr— T aeArs-1 TES (%) i TH T il
N Germinatio 2 (ﬁ'lﬁ)
Sr. no. Variety VI-1 FE (%) GF SF GSF
n (%) VI-2 TSL (cm)
K = 187 e 1 87.0 2261.20 12 26.01 0.8 0.90 0.78
L1 DBW 187 Lot 1 7.0abc .20bc 77de 79.75¢ .0lab .87ab .90ab .78bcd
T2 Sreftescy 187 @i 2 5 o4
2 e Ay 80.0de 117.95¢ 13.95bc 78.00c 6.47ab 0.80cd 0.91ab 0.73d
T 3 Sidfigsey 187 @ie 3 ” b ) 5
o TR T T 88.5ab 86.85bc 85cd | 82.75ab 5.83abc 0.88ab 0.89ab 0.79bcd
Tct 4 e 3249 e 1
) D SO i 93.5a 2359.05ab | 14.65ab 85.00a 25.24bc 0.93a 0.87bc 0.81bc
A5 TeEl 3249 ATE 2
. YD i) 92.0a 2451.05ab | 14.37ab | 80.75bc 26.65ab 0.92a 0.92ab 0.84ab
TA6 TEt 3249 AE 3
L6 N 84.5bcd 2242.92bc | 14.22ab 79.25¢ 26.51ab 0.84bc 0.91ab 0.77bed
A7 TE 2967 ATE 1
. N 93.0a 2562.40a 15.25a 83.75a 27.55a 0.93a 0.95a 0.88a
T 8 TEt 2967 ATE 2
L8 L 76.5¢ 1695.67d 11.67¢ 71.75d 22.15d 0.76d 0.76d 0.58¢
TA9 T=Et 2967 AE 3
o D S i 89.5ab 2136.60c 14.00b 84.50a 23.82cd 0.89ab 0.82cd 0.74cd
T 10 TEt 2967 ATE 4
L10 D S ] 80.5cde 1850.40d 12.87cd 78.25¢ 22.97d 0.80cd 0.79d 0.64¢
T 11 TEY 2967 AE 5
g D A 58.0f 1011.95ef 6.95f 51.75g 17.55¢ 0.58¢ 0.60e 0.35fg
TA 12 TTET 3249 e 4
- YO il 64.5f 1105.15¢ 7.90f 62.50¢ 17.09¢ 0.64¢ 0.59% 0.38f
TeT 13 Sidfigscy 187 @i 4
. T T e 61.0f 878.22f 7.90f 57.25f 14.40f 0.61e 0.49f 0.30g
sl = 187 7 S 51.0 907.55¢f 7.90f 4925 17.78 0.51f 0.61 0.31f;
L14 DBW 187 Lot 5 8 ¢ : =8 fee : ole =16
KU Lo 544 26.0h 462.72 21.75h 1 2 2 16h
G T 6.0 62.72g 3.35g 75 7.98¢ 0.26g 0.62¢ 0.16
RSO 6.54 211.56 1.10 2.98 2.02 0.06 0.07 0.07
CD (p=0.05) ’ ’ : : : ’ : ’
&0 6.12 8.46 6.81 3.00 6.29 6.12 6.31 8.43
CV (%) b 4 b ) . b b ’

VI- 1;aﬁasﬁw3m.1, VI-2: S S gerehieh- 2, FE: $ice S, GF- FAFTOT T, SF-Sl15T h1Teh, G SF- HAFT S, SSE: 3T [EEIEEARIIT]

VI- 1: vigour index-1, VI-2: vigour index-2, FE: Field Emergence, GF-Germination factor, SF-Seedling factor, GSF- Germination
seedling factor, SSE: Speed of seedling emergence

afeTeRT 20 @ 12 & ofiST TUrarT AERT 3R W I8 (%) F fe TR

Table 20 : Correlation between seed quality parameters and field emergence (%) in wheat:

L BLEC afars-1 fars-2 Sfew T TR Sraus
FE GEoR VI-1 VI-2 GF SF GSF

%/ FE 1

3/ GER 0.999%%* 1

HftaATS-1/ VI-1 0.559* 0.552% 1

HAE-2 / VI-2 0.623* 0.625% 0.973** 1

ST / GF 0.538* 0.537* 0.985%x* 0.993%* 1

THTE / SF 0.293NS 0.288NS 0.955%* 0.915%* 0.956** 1

SATTHTE / GSF 0.311NS 0.306NS 0.960%* 0.923%** 0.962** 1.000%* 1
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Conclusion:

The quantification of seed vigour in field crops of
fifteen different seed lots of wheat and paddy proved
one of the reliable and comparative evaluations of
vigour in seed lots as it is significantly correlating with
field emergence percentage.

1.6.2 Evaluation of pre-harvest spraying of
insecticides for management of pulse beetle
(Callosobruchus sp.)

To evaluate the efficacy of pre-harvest spray of
insecticides Emamectin Benzoate @ 0.3ml/L and
Neemazal @ 2ml/L, 4ml/L and 6ml/L for
management of field infestation of pulse beetle in
cowpea an experiment was conducted with 3
schedules of spraying. Experiment was carried out in
strip plot design with 3 replications. Observation on
adult emergence was taken at 7 days interval up to two
months.

Although the amount of seed infestation with pulse
beetle was lower in Emamectin Benzoate @ 0.3 ml/L
and Neemazal (@ 6ml/L compared to other treatments,
it was found to be statistically not significant. The
calculated F value in accordance with strip plot design
indicated that there is no significant difference
between the means of botanical treatments, the
spraying schedules and their interaction treatments.
Due to continuous rain, spraying of the chemicals and
botanicals got ineffective and the crop was affected by
leaf rust disease which may have contributed in not
significant results of pre-harvest spraying of
insecticides for management of pulse beetle.

1.6.3 Studies on the effect of Entomopathogens and
inert dust on storage insect pests and seed viability
during storage under ambient condition.

An experiment was conducted under laboratory
conditions to study the effect of entomopathogens on
rice weevil, Sitophilus oryzae on wheat seeds
(Foundation Seed of HD 2967). Wheat seeds were
subjected to nine different treatments with Beauveria
bassiana and Metarhizium anisopliae alone and in
combination with Diatomaceous earth along with a
control. Treated seeds (lkg per replication) were
stored in HDPE bags under ambient conditions for
observations. Five pairs of adults were released onto
50g of treated seeds from each treatment and mortality
was observed on 3, 5 and 7 days after treatment.

Initial Seed germination (%) ranged from 95.00-
99.00% while seed moisture percent ranged from 8.92
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to 10.26% in pre-treatments. Average percent
mortality in the lab bioassays ranged from 15.56 in
untreated seeds to 81.11 in T9 (Deltamethrin@ 1 ppm)
while among the different entomopathogen
treatments, T8 (Metarhizium anisopliae @20g /kg
seed + Diatomaceous earth @ 5g /kg seed) recorded
highest mortality of 57.78%. After 3 months of
treatment, percent seed germination, seed moisture
and infestation ranged from 80-92, 8.1-10.9 and 0.08-
0.37,respectively.

1.6.4 Studies on efficacy of plant based neutral
silica on storage insects and seed quality during
storage under ambient condition

Introduction:

A trial was undertaken to study the efficacy of neutral
silica for the management of storage insects. The
experiment was initiated on 15.9.2022 with
foundation seeds of HD 2967 wheat variety on rice
weevil, Sitophilus oryzae.

Objectives:

* To evaluate the effect of plant-based silica
against major storage insect-pests damaging
seeds.

» Study of'the storability of treated seeds.
Results:

One kg of treated wheat seeds per replication were
packed in HDPE bags as per the technical programme
and were kept under ambient conditions for
observations 3, 6 and 9 MAT. Initial Seed germination
% ranged from 96.00-99.00% which is above IMSCS
limits and seed moisture percent also ranged from
9.80t010.26%.

At 1 DAT, maximum mortality of 80.0% was recorded
in T5(Deltamethrin@ 1ppm) followed by 30.0% in T4
(Diatomaceous earth @ S5g/kg seed) in the lab
bioassays conducted. But at 3, 5 and 7DAT, percent
mortality was 55.0, 72.5 and 87.5 in T3(Neutral silica
@ @ 2000 ppm) while it was 55.0, 62.5 and 82.5 in
T4, respectively. Percent seed germination, seed
moisture and infestation 3 MAT ranged from 80-94.0,
9.17-11.56 and 0.04-0.36%, respectively.

1.6.5 Demonstrations of identified priming
technologies in different field crops for sub-
optimal/stress conditions

Treatments:
Chickpea: 1. Seed coating (on hydro primed seeds (6h
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@ 20 °C) with BioNPK + Drought Alleviating
Bacteria (DAB) 2. Seed coating with T. harzianum
(CFU-2X 106 pergm) @ 15g/kg seed

Field pea: Seed coating on hydro-primed (10h @ 20
°C) seeds with Biogrow

Progress: Referred experimentation was being carried
out in crops viz. chickpea (JG 11) and field pea (IPFD
12-2), germination studies clearly reflected
significant superiority of recommended treatments
over control. Field observations were in progress for
Rabi crops, 2022-23 in this regard.

1.6.6 Physiological studies and development of
priming technology for enhancing planting value
of seed in field crops under optimal and sub-
optimal condition

The experiment was allotted to standardization of
priming technology in Barley crop by selecting two
most popular varieties. Each vwo lots, one fresh and
the other one year old seeds (within acceptable limits
of germination) of each verity taken for study for
comparison.

Objectives:

Development of priming technologies for enhancing
planting value of seed under optimal and sub-optimal
conditions in Barley

Results:

The fresh two barley verities viz, DWRB 101 &
DBWB 123 has been received from IIWBR, for the
purpose of one year old seed, DBWB 123 fresh seeds
has aged by given accelerated aging treatment at 45°C
for 96 hr @ >95% humidity. Other priming treatments
are going in seed technology laboratory.

v 37« Sft o ofir wife 7 wrtfiren st st

Fig. 37 : Initial seed germination in Barley seed lots
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1.6.7 Survey and evaluation of seed health status of
farmers' saved seed with respect to insect
infestation

A survey was conducted with collection of 300
samples of wheat seed and information about land
holding of the farmer, GPS location of the fields, crop/
variety, period and conditions of storage, treatments
from Mau district of eastern Uttar Pradesh in
December 2022. Percent seed damage in the collected
seed samples ranged from 0 to 4. About 4.67 per cent
seeds were damaged beyond permissible limit in the
farmers' saved seed samples of district Mau. On an
average about 90.33 percent of seed samples were
found with seed germination within the permissible
limit as per IMSCS. The seed moisture of samples
ranged from 8.3 to 14.6. The mean vigour index, v was
recorded as 17.34 ranging from 0 to 29.99, where v =
Germination % x dry weight (gm).

1.6.8 Studies on the effect of insecticidal seed
treatment on seed viability during storage under
ambient condition.

Wheat seeds were treated with different
concentrations of insecticides Spinetorum,
Flupyradifurone, Emamectin benzoate and
Deltamethrin and each treatment of 1 kg wheat seeds
were kept in jute baglets. After six months of storage
all the insecticides were able to protect the seed below
0.5% insect damage and showed germination
percentage as per IMSCS.

1.6.9 Efficacy of commercially available Neem
products against storage insect pests during
storage under ambient condition

Chickpea seeds were treated with different
concentrations of two neem formulations (Neemazal-
T/S and Neemoz gold) having 10000 ppm
Azadirachtin along with Deltamethrin. Packaged in
jute baglets, each treatment of 1 kg chickpea seeds is
observed for its efficacy against storage insect pests
during storage. All seed treatments restricted the
insect damage and showed germination percentage as
per IMSCS after six months of storage except the
untreated control.
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2. All India Coordinated Research Project on Seed (Crops)

2.1 TUTEATYUT ST IeaTEA

a 2021-22 (Tfl, 2020-21 T @EF, 2021) F R, fafi=
ST&RT T H el TUTETh ST ScaTad 39584473 fapieat o
T o HhTeiel 451214.08 Toreieat oMl Soiereh st o Wiy
77260.07 foiee % Fhteret 101617.50 fosiear, e sfist
& AT 93625.88 faded % Tt 100994.83 fodea,
STHTOTA 1T o HITTT 116656.81 forieat o Hentaret 113141.20
foried, fogadia dee i & 7T 67614.22 fEed &
TSIt 86745.2 Teizet 3T Tor |l o A9 40687.75
forefaet o ehTelct 48715.37 fofeieet ScaTed g | 3 AN,
SRHNT: 174.34 FI 4,69 TR 6 AT o Hohleled 234.52 G
T AT ST 5.3 7 TR o et T ieetad T 3edTa T
| STETy, e % 0T F S 3 SRR FH 6
STEISTE, STk aitst oh Hefer H fofir=t el # HiT o SITar
T ST bl U Rl AT 2 SIS o6 et o H TY
Y Y IdT FAdT @ 5 Joieh sfiST ScqTe T addT T TS
STTTIHAT H 3T & TR forf¥ el § aIferd sfist Sfaeema
U HTH A o [oTT SHTIOT ST 3T STTareeh HTAT T ScaTe
EISEARIERILE]

2.1 Quality Seed Production

During the year 2021-22 (Rabi, 2020-21 & Kharif,
2021), total quality seed production in various field
crops was 451214.08 q against the target 0£395844.73
g. Production comprises of 101617.50 q of breeder
seed against the indent of 77260.07 q, 100994.83 q of
foundation seed against the target of 93625.88 q,
113141.20 q of certified seed against the target of
116656.81 q, 86745.18 q of truthfully labelled seed
against the target of 67614.22 q and 48715.37 q of
planting material against the target of 40687.75 q. In
addition, 234.52 lakh planting material and 5.37 lakh
tissue culture plantlets were produced against the
targets of 174.34 and 4.69 lakh, respectively. Apart
from marginal shortfall in few varieties due to climate
vagaries the major requirement has been met as per
indents in varied crops w.r.t breeder seed. Perusal of
statistics clearly suggests that the present level of
breeder seed production is surpassing the national
requirement and is sufficient to produce required
amount of certified seed for realizing the targeted SRR
in varied crops.

500000.0
450000.0 -
400000.0 -
350000.0 -
300000.0

250000.0 -

200000.0

Quantity in quintals

150000.0 4

ol
[
)
o
2
—

100000.0 -

S0000.0 -

=

0.0 +
Foundation
seed

= Target

Breeder
seed

Certified
seed

TFL seed

= Production

T 12 a9 2021-22 % 3R ARG WA FHI-ad STTHUT TRATSHT - ST (FEer) o T8 SUTa O sis 3cdTa
Fig. 1 : Class-wise quality seed production under AICRP on Seed (Crops) during 2021-22
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Commodity-wise quality seed production

During 2021-22 (Rabi, 2020-21 & Kharif, 2021), out
of the total breeder seed produced, the major share
belongs to cereal crops i.e., 52828.61q followed by
oilseeds, pulses, forages and fibres i.e. 33936.29q,
13790.34q, 951.31q and 110.96q, respectively.
Similarly, out of total foundation seed production,
major share was of cereal crops i.e. 76379.03 q
followed by pulses, oilseeds, forages and fibres
1..13999.97q, 10343.07q, 228.66q and 44.10q,
respectively. Likewise, out of total certified seed
produced, major share was of cereal crops i.e.
94816.06q q followed by pulses, oilseeds, forages and
fibresi.e. 13645.67q,4064.77q,378.00q and 237.00q,
respectively. Out of total TFL seed production, major
share belong to cereal crops i.e., 68297.33q followed
by oilseeds, pulses, forages and fibres i.e. 8549.84q,
7544.72q, 1535.02q and 818.27q, respectively. The
details of quality seed production during 2021-22 is
given in table below.
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ATTTeRT 3 : ShgaR U9UT ATHIT 3 IeqTe T TS (T&iT, 2020-21 S EHE | 2021)
Table 3 : Summary of centre-wise planting material's production (Rabi, 2020-21 and Kharif, 2021)

. Rva e wieeies
. ot wrt (feriee) YUt AT (ST (T )
S. & Planting material (q) Planting material (Iakhs) Tissue culture plantlets
No. Centre (lakhs)
Target Production Target Production Target Production
1 | Uy, 3fHe / AAU, Anand 2.00 3.98 - - - -
2 | g, SEE / AAU, Jorhat 1000.00 800.00 - - -
3 | UGTSIARGE, T / ANGRAU, Guntur 6060.00 6060.00 - - - -
4 | sy, T=ft/ BAU, Ranchi - 1000.00 - - - -
5 | Hiegehgadieret, aIYE / CSKHPKYV, Palampur = = 7.00 10.54 = =
6 | SSsfieRelt, TR / IGKV, Raipur - - 0.00 29.50 = =
7 | W, SEFTE / JAU, Junagadh - 900.00 1.50 1.60 0.15 0.09
8 | wadftereft, TRkt / MPKV, Rahuri - - 35.35 56.81 0.00 0.00
9 | TIug, T9ERI / NAU, Navsari - - 1.20 1.20 0.11 0.11
10 | Heg, GRRIAT/ PAU, Ludhiana 4200.00 4300.00 0.50 0.55 0.25 0.26
11 | dieiieany, 50eTe / PITSAU, Hyderabad - - 7.00 7.00 - -
12 | TERANTY, fHHR / SKRAU, Bikaner - - 0.10 0.10 - -
13 | ey, HEEe/ TNAU, Coimbatore - 1420.02 11.54 11.61 1.18 1.26
14 | 9uud, SEE / UAS, Bengaluru 12000.00 5956.00 2.00 2.87 1.50 1.81
15 | JUuE, YRETS / UAS, Dharwad 2500.00 2500.00 - - - -
16 ) wii - - 17.15 19.15 - -
ICAR-IGFRI, Jhansi
TS -THSTITTS, hITFeIeT
17 ) i s 14850.00 17713.75 21.00 32.00 0.50 0.84
ICAR-SBI, Coimbatore
TR STEATSTHSNR, TS
18 b - 8000.00 - - - -
ICAR-IISR, Lucknow
19 | i@, IO/ VSI, Pune 75.75 61.62 70.00 61.59 1.00 1.00
HeA TRT
> 40687.75 48715.37 174.34 234.52 4.69 537
Grand Total

re: Aqor ATt foreieet 1 7= shY sheTs ST ST ST SITTHe 21 STeffeh Al ohl Sedm § oy @l 8§ 7= o Teh/al 31T el 8 31 Teh/al shed |G SR X

TSI ST oh1 ST YA BT 8| $E1 T8 AT ohi ST H [ e el et H 1T o 9 el leeig AMHe o

Note: Planting material in quintals includes cuttings of sugarcane and forage grasses. While planting material in lakhs consists of single/
two eyed sets of sugarcane and single/ two budded cuttings and root slips of forage grasses. Similarly, tissue culture plantlets in lakhs

include tissue culture plantlets of sugarcane.

THa GareH foerma

SIS &7 § AHa HETe e 1 ey TEd g e
TR Fofard STTHET TRETSHT - ST (FEer) T T3 st
Ty TSt/ T sfis e / iS scarees safrat st
TR ST o foheTaT, IfTerhi 3T e (F& T2TF)
Hied sfist Icaresh il Hi STEEHRAT B W FH *F Q
fafs= wearft gt gro fsteror & Ais dIR fRg Tw g

Human Resource Development

AICRP on Seed (Crops) with the mandate of human
resource development in seed domain, various
modules of trainings have been designed by varied
cooperating centres to cater the need of seed
producing personnel including farmers, trainers and
employees (field staff) of State Seed Certification
Agency/ State Seed Corporation/ Seed Producer
Companies and NGOs. Trainings were mainly
focused on seed production, processing, storage,
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TOTET 9, TOTeT forRioT 3717 affer Eameest Seie o s o
e GETeM fTehTe (TITREY) Teeeh o faia fFafid e
T ARG WA ol ATE qiESHT - ST (Fed)oh
qEd HES HIEH, AT F THR S SATERIHAT 6 ST
ST fea rm SARge R Hiaa STgEE qiais -
T (FES) o ATE FHATET Rl a§ 2021-22 F G
fafi sfqursdaarsdia iR, et S wrivTerst §
TR ST ST FFHTT & T ST Torarm T et feeor 3
HEANT a1 g forT U SR @ RS w9 & St AT urE
SR AE ¥ gig Bt ok fafie waat # ois gfaeemm
(THARHATT) H IR T H 7ee et

¥ 2021-22 % 3R sftt e 3 fafr feqemet & forg et
289 SIfTequr iR STRITST foru ) 3ot ave fafr ey
el g ofier & waifera farferer forei o 46 ety forem wet
H AESH [T T | SRgd AR SR SIEEE
TEISMT - SIS (FE) o ST FHaTEl § T 3R
siaatsdier efer o fafvrr aferreti 187 e o= wetfiTa forg
SIS & o o T AT o6 forw, 52 e +fi s b

T
ICAR
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packaging, quality enhancement, quality control and
seed health management. According to crop season,
need and type of beneficiary, trainings were imparted
under AICRP on Seed (Crops) on regular basis under
Human Resource Development (HRD) component.
Scientific staff of AICRP on Seed (Crops) was also
conferred with awards and other recognitions during
2021-22 in various international/ national seminars,
conferences and workshops. The efforts made by
cooperating centres in capacity building will certainly
boost the quality and quantity of the seed and would
help in amelioration of Seed Replacement Rate (SRR)
in different crops.

During 2021-22, in total 289 training programmes
were organized for varied stakeholders of seed
industry. Similarly, 46 exhibitions/ kisan melas, were
organized on diverse themes related to seed by
different cooperating centres. Scientific staffs of
AICRP on Seed (Crops) published 187 research
papers in the varied journals of national and
international repute and also received 52 awards for
contributions made in seed domain.

AT ST foren o efvaria niatarfeat

Activities under Human Resource Development
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ATCTERT 4 : TR WA FHf=ard STTHET GRS - SISt (FHT) o Ted ST (A1 FHrishH (THATEY)
Table 4 : Capacity building programmes (HRD) under AICRP on Seed (Crops)

Eo B ) et fRam TRTIT <hl EEAT
Centre Tt/ Temam st No. of Publication
. . . < HEET . S
Toaa it s AT e T wET
S No. of MICAE)
No. of No. of No. of TR No. of
No. Exhibition/Kisan Research
Training/Field | Beneficiaries Beneficiaries Other Award
Mela/Kisan Paper
day/Seed Day . Publication
Goshti
Uy, 3T
1 = 3 108 0 0 7 6 4
AAU, Anand
2 < L T 1 55 1 515 0 0 1
ANGRAU, Guntur
T
3 A2 2 80 0 0 0
AU, Kota
4 b X 3 35 0 0 3 0 1
BAU, Ranchi
ey, weit
5 b 6 475 1 1200 0 0 1
BAU, Sabour
EiicTiRcEe
6 . 6 297 0 0 2 2 1
BCKYV, Nadia
=, IOt
7 < i 7 280 0 0 5 0 2
BHU, Varanasi
sfiugehehd, qraTeft
8 T 3 0 0 0 2 1 1
BSKKYV, Dapoli
9 y>~ 4 100 1 1000 15 3 1
HAU, Hisar
1 0 o > D
CSAUAT, Kanpur
HregehTaishe,
11| 9| 11 577 - - 7 2 -
CSKHPKYV, Palampur
SeTdEEe, daTR
12 L - - 1 2500 - - -
GBPUAT, Pantnagar
13 A 9 450 - - - - 1
IGKV, Raipur
ELCRSItE
14 = 5 250 3 35000 14 3 1
JAU, Jamnagar
ELECEIC] , STe[eTIT
15 h 4 162 1 42 2 5 1
INKVV, Jabalpur
16 R 10 543 - - - 1 -
KAU, Thrissur
R, gt
17 e 1 1000 - - 3 1
MPKYV, Rahuri
THAEL, SeaqT
18 = N 5 315 - - 8 1 -
MPUAT, Udaipur
AT, TIERT
19 2 . 3 326 - - - - -
NAU, Navsari
TTERUS, SRive
20 S - - - - 12 3 1
NDUAT, Ayodhya
ST, aET
21 ST S 3 300 - - 2 4 1
OUAT, Bhubaneswar
HUSTTTAEASIT & SR,
22 | wEkA 4 159 - - 2 3 -
PAJANCOARI, Karaikal
ey, e
23 iy 4 120 1 20000 - 7 -
PAU, Ludhiana
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fiiehet, 3ThIeT

24 8 734 16 813 2 9 1
PDKYV, Akola
ey, Fatens

25 < 3 227 = = 1 - -
PJTSAU, Hyderabad
ST, T

26 S 5 125 1 500 1 1 1
RPCAU, Pusa

- SR TEE, et M )
RVSKVV, Gwalior ) ) ) ) )

28 ) T . - - - 4 _ _
SDAU, S. K. Nagar
THHTATH, ST

29 = = = = = 3 5 1
SKNAU, Jobner
THHINTTY, sfiehlT

30 & 10 540 1 45 3 = =
SKRAU, Bikaner

3 | T, S 6 643 2 30000 5 - 1
SKUAST, Jammu

32 THHTHEIP, 2 RHR 4 145 4 4000 7 5 1
SKUAST K, Srinagar
g, 9t

33 B9 2 116 5 40 = 4 1
SVPUAT, Meerut
AT, FIFeeT

34 S 8 510 . = 6 6 3
TNAU, Coimbatore
Juu=d, Y

35 o - 3 2000 2 13000 - . -
UAHS, Shivamogga
Juuy, ST

36 e 1 100 2 500300 11 6 2
UAS, Bangalore

37 S j 5 348 . 5 8 - -
UAS, Dharwad
U, TIR

38 - -~ 28 1887 = - 10 10 _
UAS, Raichur

2 sfiepalt, getaret
UBKYV, Pundibari ) ) ) ) ) ) -
Auurehee, qraoft

40 ’ . 4 3695 3 5000 11 - .
VNMKVV, Parbhani

a | Tk 4 118 . s - 1 .
AAU, Jorhat

42 < 3 93 - = S 1 1
CAU, Imphal

" ST, ST :
CAZRI, Jodhpur ) ) ) ) ) -
e T, Mer

4 o, 3 50 - - - 2 i
CCARI, Goa
HATETARTE, T

45 | sEC 7 244 - - 1 B} B
CIARYI, Port Blair
HrATEHIS, AL

46 T 8 189 . - - - 1
CICR, Nagpur

e ToRsITh, SITRTX
CRIJAF, Barrackpore ) ) ) ) ) ) -

48 SIS, TG
DGR, Junagadh i ) ) ) ) . .
SIANTHIR, AT

49 g 2 1330 . - - 1 i
DRMR, Bharatpur
SATETARTE, TS et

50 b ) 3 150 = = 1 4 7
IARI, New Delhi

5 STESURATRE, e
IGFRI, Jhansi
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H %331 éQHW RERE I
52 ? 3 445 - - 2 2 1
IIMR, Hyderabad
STTESATSTHAT, RRHT
53 L 3 238 1 3 1
IIMR, Ludhiana
STTEATSHTAR, TS
54 ’ 10 2180 - - - 4
IIOR, Hyderabad
55 ? e 5 215 9 13 1
IIPR, Kanpur
56 RS, 2 1
IIRR, Hyderabad
STTEATSTHIR, IR
57 ? 2 174
1ISR, Indore
ss HATSIMEUEAR, ACTS
IISR, Lucknow
STEHATETHT, T 3
59 11SS. Mau 5 382 1 4200 2 1
IITWBR, p{TT
60 9 11082 - - 3 14 4
IIWBR, Karnal
LA é, hdsh
61 N 1 25
NRRI, Cuttack
THHIITTE, =TT
62 N S 5 620
SBI, Coimbatore
63 SEDRSE 1
VPKAS, Almora
e, qor
64 8 11 762 - - - 1
VSI, Pune
STSHUSTR-THS T, AOTqE
65 ’ 23 790 - - - 1 1
ICAR-NEH, Manipur
hel
~ 289 35789 46 618155 187 138 52
Total

HATHTTIR ST ST Ao hg # ofit Seaaer e wfvreror TG § TTRTEI0T SIAshA WE HeT S
Training on Seed production at ICAR RC NEH Training programme cum Mash Day at
Manipur Centre

THRARTY, SR § s Seuta uv wivrerur oAy, Sraveey ¥ s Jeara ue wirerur
Training on Seed production at SKRAU, Bikaner Training on Seed production at TNAU, Coimbatore



SR AR FH e STHUT URE T - i (Fer)
TEA SATETA AT 3T AT (THETTET) HTHT

T ST 39 ST (TEETTET) i Teell SR e 2021-22
o6 S AR TR AH - STTHT THETSHT - Sffst (FHe)
o SR H AT TR CEETCHT shT S 3eRd AL STfel o
foremT a1 BTHTTSIR- ST gar 81 a9 2021-22 % SRH
ARG AR FHf 2T STTEET TS - SIS (Fd) % e
wfafafert S fo fafver waat 7 uredmet sfisr Seared W
SIRTEI0T HTHHH; TOTETUl ST SR Iaehi o foreor, st
Torawor; wwuerEl, Tttt 3t vawasr fafse & AreE &
T <=7 9T o 19 FEant 3z T 15,20 T w9 ST fohg )
FRIEH ¥ ST ST o 3327 o =i @ e s
14548 ToR.IT . TOTERITYUI afiSt; 616 T SfiSl HSWOT HT=HTT,
T GLETT IUHLOT HI BIE Y TR ford e R ) gt
T AL STl o TR o v o o st Seure, siemor
HIT OISR a3 o6 forfiie Teeiel X 27 SiRTeaor sk 3
291 THUAST +ft AT fepr )
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Scheduled Caste Sub Plan (SCSP) Programme
under AICRP on Seed (Crops)

Scheduled Caste Sub Plan (SCSP) was for the first
time brought under the ambit of AICRP on Seed
(Crops) during 2021-22. The major aim of SCSP is
socio-economic amelioration of scheduled caste
farmers. During 2021-22, under AICRP on Seed
(Crops), Rs. 15.20 lakhs were released to 19
cooperating centres across the country for organizing
activities viz. training programmes on quality seed
production in various crops; distribution of quality
seed & fertilizers, seed storage structures, crop
protection equipments & small farm equipments;
FLDs, exhibitions and exposure visits. The
programme benefited 3327 scheduled caste farmers.
In toto, 14548 kg of quality seed; 616 no's of seed
storage structures, crop protection equipments &
small farm equipments were distributed. Similarly, 27
training programmes on various aspects of seed
production, storage and quality enhancement and 291
FLDs were also organized for the benefit of scheduled
caste farmers.

ATICTERT 5+ Y 2021-22 o S ARG T A ST TS - ST (BT o THATTHT o ded e sTartot
Table 5 : Summary of physical achievements under SCSP of AICRP on Seed (Crops) during 2021-22

ST HSWOT
feear; wre,
sfret fereor B Ky TSR
. 3 ECico ufSteror | whTEsEt creeft
EX:) . (femam,) IYHIUT (HTEAT) ) ) fatre )
oy (fermm,) () (EEEm) . (@)
S. Seed Seed storage - L. e .
Centres L. i Fertilizer | Training FLDs Beneficiary
No. distributed | bins; sprayers, Exposure
(kg) Nos) | (Nos) | (No’s)
(kg.) small farm visit (No’s)
implements
(No’s)
= i 10 1 25
1 BAU, Ranchi
’ 2 100
2 BSKKYV, Dapoli
TR, Tt
2 220 220
3 MPKYV, Rahuri
RIS e, A s 15 2 25 90
4 ICAR RC NEH, Manipur Centre
oS 930 1 60
5 UAS, Bengaluru
L, S 18 1 1 1 116
6 AAU, Jorhat
FﬁQ’{z e 3 3 32
7 CAU, Imphal
BLECiC , STSTTYT
© 3919 77 6 108 1 423
8 INKVV, Jabalpur
e, 3eaqT
= 2 450 450
9 MPUAT, Udaipur
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ST & SRS, FSHA i 20

10 PAJANCOA&RI, Karaikal

20

Hreiehelt, Tehtart

6456
11 PDKYV, Akola

100 1 67 496

100
12 SKUAST, Jammu

1 130

- 3020
13 UBKYV, Pundibari

12 90 2 1165

%l

d 14548
Total

616

177 27 291 5 3327

- L
iz, gwre o v wfafafy
SCSP activity at CAU, Imphal

2.2 S Wikt e
2.2.1 ST FeuTe 3R THTUT

% I IR GTET %GRl § IMSCS 2013 6 e
Fhrent T g aftafoa s s

Teh: LT AT AT TEET T HISTUHTH AT Hehil o
foremrar  arerTrar g wreRt st T SR o ot e s
ST HYTITera IMSCS 2013 H ITTiHret s <ht frewrier s
& oo it ?

IET: ST S ETH! o6 Hehil o THITUT st Scq1e § ST
rht farieer T

Sieehelteft, ety # e ity
SCSP activity at INKVYV, Jabalpur

2.2 Seed Technology Research
2.2.1. Seed Production and Certification

RS

< Experiment on redefining isolation distance of
IMSCS 2013 in Pigeon pea and Mustard
hybrids

Rationale: The development of CGMS based hybrids

in pigeon pea and Indian mustard has prompted for

undertaking experimentation for working out isolation

distance standards and recommend for inclusion in the

revised IMSCS (2013).

Objective: To recommend isolation distance in

certified seed production of pigeon pea and mustard
hybrids
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Salient findings
1. Pigeon pea

550 3 600 HieT T qLiegor A  foTe i gl 6 =T 550 and 600m from the pollen parent

e foram

ARG AT ST e Ter: AT (2-3 i), Jaia (9-10 1) 3
T H ARG, TT-HATesh o Y-8 el §UTeshi hl
wifferter stfees off qom AR A1eT Al § w0 wHE 9
ARG S ST TATOTEhT <hl TfSITer HIGT T shl JorT H X
@ ATeR S |

OO Ue S SITO: A ART H IS ohl T (86,68 Tt mmar
STSRH (94.75 o) ot o o off) Afeth o fg s o v
ST W q1eT ATeT 7 s T fewts 7€t <, Safe AT
ST sffof TATT 60.92% off| 7 &ATe § g0 6 AT G HIET
AT o AT H S1S H STERT-3TERT UTH g I8 WATeT &
SHHT: 250, 300 3R 350 HIT s gt W 31.68, 23.97 AR
14,38 Sciarel T 3| S Ter & 350 HieT & 3tfereh shi gt 0@

Activity of honeybee: The activity of honeybees,
pollen gatherers as well as nectar collectors was more
in the afternoon (2-3 p.m.) in comparison to forenoon
(9-10 a.m.) and the trends were similar in male and
female lines. The activity of honeybees and other
pollinators was higher on male line as compared to

female line.

Flowering and seed setting: The duration of
flowering was shorter in male line (86.68 days) as
compared to female line (94.75 days). The female line
did not show seed setting when bagged for selfing,
whereas mean seed setting in male line was 60.92 %.
The seed set varied in case of female lines depending
upon the distance from male line. It was observed to
be 31.68,23.97 and 14.38 per centat 250, 300 and 350
m distance from the male line, respectively. There was
no seed setting in the female plant at a distance beyond

HTSTer o ohTs s AT et off| 350 m from the male line.

T ToreTrht, 350 Hiet shi gt & Afereh gt aT HreT wfred H g
ST e Tt 2@ T, IR 3 HeRt SIS Sedted o forw 400 Hiex

RSN ||5|EL35TQT ST fohaT ST HehaT 2] production pigeon pea

30

50

40 -

20

10"

I I I = Seed setting (%a)

Male DI1(200m) D2(250m) D3(300m) D4(350m) D5(400m)
parent. ICPR
2740 Female parent: ICPA 2047

Forer 2 : T o ol T (%) W AT G 2T T
Fig. 2: Effect of isolation distance on seed setting (%) in pigeon pea
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The experiment was allotted to five centers to test
seven isolation distances viz., 250, 300, 350, 400, 500,

Overall, no seed set was observed in the female line
beyond a distance of 350 m, an isolation distance of
400 m may be considered for the hybrid seed
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Male sterile (A) line

o 3 ¢ ooy, dewene § et i HeRt TR wdt
Fig. 3 : Hybrid pigeon pea experimental plot at PITSAU, Hyderabad

Pollinator (R) line

< wata wEet ¥ Afgew et ScuteT yonferat w1+ Optimization of organic seed production

ITTFAT systems in selected crops
v Objectives:
. SPe— ¥ 1. Evaluation of crop varieties for their
: o } o suitability under organic seed production
[NEREE WWW systems
2. Sifoes Ieared SN o d&d sl i 3uS 3K 2. To study the influence of organic nutrient
Twﬁ-ﬁwaﬁq-{aﬁmqﬁweﬁzﬁa;gmw sources on seed yield and quality attributes
e AT under organic production systems
U foraur
Treatment Details
IYERI i HEAT: 03 fdeRfaat: 04
No. of treatments: 03 Replications: 04
FaTg i farfer

Sowing method

wfteft e - 20 x 10 JT (T ST ) 3R 60 x 20 Tt (FerHT - 3-4 Feft TR AT AT 2)

Direct sowing - 20 x 10 cm (paddy & ragi) and 60 x 20 cm (Maize - sown at 3-4 cm depth)

ST fereruT (meret @it wereht @ foTu venamT)

Treatment details (Common to rice & maize)

N1 - FRior (13 Sdter 31 @re &)

N1 - Control (No Fertilizer & Manure)

N2 - efieh 3o (3TaRTelfoh) 2h1 1o TR GUh: THATURARATS, Fofoerm o WIel H o] e @

N2 - State Recommended Dose of NPK Fertilizer (Inorganic): Not applicable in case of NOFRI, Sikkim

N3 - &l @re/ChHATEn/ JHiHFIIE / W heh/ TSIRqReT o H1eqH § SRS , 31 Al ThAT SIanT A fafiret
AT o TS o 9 5 + 10 foram fiewsft/zaeam + 10 form sueefl/daea

N3 - RDN through Green manure/ FYM/ Vermicompost/ Neem Cake/ Azospirillum, as either sole application or combination of

different sources + 10kg PSB/ ha + 10kg KSB/ ha
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Sifereh sfTST ScTeH o6 T8 STeh! TN o foTq =ITere ohl fored
T HEAToh L HIT Ao SISt Icdra Jonferdt & ded st
3T I TS forgoerAl o Siforeh e il o T B
HETH F & Y TN 31Te Tl S Tug, e ;
3TgSTTehal, TR, AR sfist form weam, 7es; disidiuaey,
SIS IUTH, STCAI; SATSHTHR A TR AT,
ATSHITHAT ST TASTASAR, Fferhay b (TTSATTHIATATS)
AR ATHTHR AREHT TN, AR (54 TH) |
SATfSTa TR T aieTET € Ut =l foh N2 (356 i 5T
PRI TUh) 4 ITaad d1g Al gfg, i 3T 3 Sfis
TSR forR oAl o6 &t forar, forer T Hifsh fat i afiel
AT A &) ITAR VIN2 et / 918 (409.8), st 3ot
(22.04 TT/RET 3R 38.49 foRea/Raem), 4 Hfsw fed
(55134.72) 3R el ST (1.49) & HH F JEA o]
TR, ITER N3 (& @re/Tharsud/ aferaree / i s/
TSR o HTeM ¥ STREICT AT a1 T TSR a0
fafir= Grd o e o w9 8§ + 10 forum fegsfgaeaT + 10
formm Shuwsfi/gaean) T foreier i qorT | Sea vaE fram
Sifoes 3t forior &Y qorm § et foret & wem % |
TR TR ded et § offer 3, 38 Hifs feed 3
AT AT ST = oT| Sifereh Ieare o deier |, V3 (Wil
T 1= foret oY e # Sed wewi forem gafere, =meer
fopem, et <ht Siferek @it o ot SR wram T, @ e
after Seare wonforat & fore sreiféra fepm smasRar 2|
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Paddy

The experiment was conducted at eight locations viz.,
AAU, Jorhat; IGKYV, Raipur; IISS, Mau; PJTSAU,
Hyderabad; UAS, Bangalore; ICAR RC NEHR
Meghalaya; ICAR RC NEHR, Sikkim Centre
(NOFRI) and ICAR RC NEHR, Manipur (Black
Rice) to evaluate rice varieties for their suitability
under organic seed production and to study the
influence of organic nutrient sources on seed yield and
quality attributes under organic seed production
systems. The results revealed that N2 (State
Recommended Dose of Fertilizer) recorded highest
plant growth, seed yield and seed quality attributes,
including net monetary returns and BC ratio,
irrespective of the varieties Treatment VIN2 was
superior in terms of number of tillers/ plant (409.8),
seed yield (22.04 g/ plant and 38.49 g/ha), net
monetary returns (55134.72) and B C ratio (1.49).
However, the treatment N3 (RDN through Green
manure/ FYM/ Vermicompost/ Neem Cake/
Azospirillum, as either sole application or
combination of different sources + 10kg PSB/ ha +
10kg KSB/ ha) performed better as compared to
control. The seed yield, net monetary returns and
benefit cost ratio was high in inorganic nutrient
management with all the varietal combinations as
compared to organic and control. With respect to
organic production, V3 (Bharati) performed better as
compared to other varieties. Hence, rice variety,
Bharati was found suitable for organic cultivation,
which can be recommended for organic seed
production systems.

40
)
tg 35

3
= 30
e =g
=

i
& 20
] 15
=
E 10
N 5

]

— [ | Yy - — (] o | | e | e -l -~ il 1 -y -y Yy -y
b};}ﬂ?zzgzz?zzzzzzzzzﬁ ;
2 2 5lglzizlzlnlzlzlz 0 izlz]E] |
Vareties Wutrient ¥ x N interaction
Management
Treatments

Torr 4 g o e T afg 37 oS Ut fomwaret W Sifae qives e Seie o1 goTe

Fig. 4 : Effect of organic nutrient management on plant growth and seed yield attributes in paddy
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Fig. 5 : Effect of organic nutrient management on seed quality parameters and economic indicators in paddy

ot

e e e STaR N2 (35T shl T STRITHd TTh)
ST ST 3T U 31 WIUEE! S o Wi ©E / T 2 (565.3),
TEe faT 3R 50% T0F (FhHRT: 66.87 3 73.81 fo), foar
gfd HieT (194.0), i< SUST (121.69 Tm/dvem 3R 33.87
foiea/eaem), I8 Hilss fe (46980 0¥ ) SR ft:
(1:1.66) 1 T4 &9 & TTferd 6Tl BTeAiion, ST=m N3 (&8
WTE/THATSUH/ THIRFIEE / 1 oheh/ TSHIRTT o aTead &
STRSICA, AT AN THHTA ST 1 {131 Al oh HAIS o &
T + 10 ferum drugsf/geat + 10 o Fugs/2ea) I wic
T2 /112 (510.6), 98 T S 50% IO (FHH: 65.00 3T
73.37 f&m), feam wfa Hiew2 (140.1), st 3Ust (933 Tm/diem
#2200 ferieat/eaear), 5 Hifseh e (17760 T3 ST
T (1:1.29) AT H {12107 oh HehTeTet i SaxiH fefa)

2.2.2 et wTfiehY famtme, serur 3K adteror
& SIS T oh SATIOTA il foh SreraT Srarter <t O
T o forg s (IMS CS faframi s a1 em)
o uftEeanl st g Yeror sty (AT ) & fafir=
FEAT oh SHFT (%) ZIMSCS fafr shesi o woemor
T T S o o ATehel ! 41 dTfetahl 6 § Hehford
[ERIRRIE

o Shel o RO @ uar < o 3rferehan e1afer 9, 10, 6,
12,8,8,6,13 3T 1 | A STel{eh =Fcm 374 7,7, 5,

Finger millet

The nutrient management treatment N2 (State
recommended dose of fertilizer) significantly
influenced the seed yield and attributing parameters of
finger millet viz., plant stand/m’(565.3), days to first
& 50 % flowering (66.87 & 73.81 days, respectively),
no. of tillers per m*(194.0), seed yield (121.69 g/plant
and 33.87 g/ha), net monetary returns (Rs. 46980) and
B: C (1:1.66). However, the treatment N3 (RDN
through Green manure/ FYM/ Vermicompost/ Neem
Cake/ Azospirillum, as either sole application or
combination of different sources + 10kg PSB/ ha +
10kg KSB/ ha) performed better as compared to
control w.r.t. plant stand/m’(510.6), days to first & 50
% flowering (65.00 & 73.37 days, respectively), no. of
tillers per m’ (140.1), seed yield (93.3 g/plant and
22.00 g/ha), net monetary returns (Rs. 17760) and B:
C(1:1.29).

2.2.2 Seed Physiology, Storage and Testing
< Experiment to reaffirm the validity periods of
certified seeds of field crops (as per the IMSCS

regulations)

» The data reported by all the cooperating
centres for storage periods (in months) till
germination (%) of different crops maintained
>IMSCS in storage at various centres have
been compiled in table 6 below.

e Theresults from different centres revealed that
the maximum period of 9, 10, 6, 12, 8, 8, 6, 13
and 11 months while the minimum period of 7,



12,3,3,4,7 35 o o shors: S, =T, e, wei,
TS, TSI, SIS, STET ST H 71 s (SfisiT) 7
SATETHTHETH & FHU 3 SHIC TG 7]

forfi=t szl o Tgam SAferska 31af4r 9, 10, 6, 12, 8,
8,7, 14 311 | | W Sialfeh =dad 1@t 7,7, 5, 12, 3,
3,4, 7 SRS o ToTu shorsT: S, =T, A9, 6L, 7,
TS, SIS, ST 371 GLeTel! # 3o ofcd dicteia
(TESITE) o H ST SATSTHCHHTH § F 1Y
@l

Heifeq woat § fifdn / sier it safy % wm
FHFLOTSIH > 85%, THATH > 85%, FELH > 75%, Te@i
H > 85%, S5 H > 85%, TS | > 70%, 1o § >
75%, ITELH > 75% LT H > 70% ¢ @l
TRIT ST AT &t ShE o SRITT ST Tt ST | Tt
4 S % fw IMSCS A= fid g
fISiTaTy, FaTee ST JUuH, SRETS 3 g 4 |
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HTehRT T UL ek Heh TG AT URI 70T ORI
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AT, TRV 3 HTF, BRI H o1 Hoh ST
5 o ST [aT fretor 3 forg stfadia TaewaTm
IS o & H AT fohaT T )

e qfeTeRT 6 7 o U foraror o STTar THeteTR Hal
4 forfre et H HeRtaT ST AT fTeh Srgar fefor
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7, 5,12, 3, 3, 4, 7 and 5 for which the
germination in Gunny Bags (GB) was
maintained above IMSCS in Barley, Kabuli
Chickpea, Lentil, Mustard, Oat, Onion, Pearl
millet, Pigeon pea and Sunflower,
respectively.

Various centres reported that the maximum
period of9, 10,6, 12,8, 8,7, 14and 11 months
while the minimum period of 7, 7, 5, 12, 3, 3,
4,7 and 5 for which the germination in High
Density Polyethylene (HDPE) Bags was
maintained above IMSCS in Barley, Kabuli
Chickpea, Lentil, Mustard, Oat, Onion, Pearl
millet, Pigeon pea and Sunflower,
respectively.

Since the germination > 85% in Barley, > 85%
in Kabuli Chickpea, > 75% in Lentil, > 85% in
Mustard, > 85% in Oat, > 70% in Onion, >
75% in Pearl millet, > 75% in Pigeon pea and >
70% in Sunflower was maintained at the time
of reporting/period of storage in respective
crops and hence the experiment to continue at
all centres, except the germination in Onion
was reported to drop below IMSCS by
PJTSAU, Hyderabad and UAS, Dharwad
centres. So, experiment to continue till the
germination % reaches below IMSCS at all
centres in respective crop/s or for maximum
period of 24 months, whichever is earlier.

Experiment on hybrid purity testing using
molecular markers in public sector hybrids of
field crops

RM 276 has been validated as unique SSR
marker for genetic purity determination of
paddy hybrid JRH 5 across AAU, Jorhat,
PJTSAU, Hyderabad, TNAU, Coimbatore
and KAU, Thrissur.

Fourteen new SSR markers were identified for
hybridity and genetic purity determination in
different crops across STR centres as per the
details given in table 6 below;
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Table 7 : Details of SSR markers reported to be identified in different crops during 2021-22
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A TRt (ATTTE) UEEIT 77T 7T WTehT SSR U g,
Crop Hybrid (Parents) New SSR markers identified Identifying centre
werhT THUTAS5-14- eTerstt 1144, sfequersft 1124, sieAuestt 161 | 2quew, sre
Maize (Tt 1443 3R Hemue 451) STETATESHT 1360 UAS, Bengaluru
MAH-14-5 Bnlg 1144, Bnlg 1124, Bnlgl161 and Bnlg1360
(CAL 1443 and CML 451)
kL1 SfuTerst 238, STATST 1716, UMC 2246 3R
(THUATS 137 T THUSE 105) Umc2084
HEMA Bnlg 238, Bnlg1716, Umc 2246 and Umc2084
(NAI 137 and MAI 105)
ieHe | sfieuastt 1036, Ut 2170, quet 2069 3 | A, FleEm
(TS 13 3R UATH 14) seuerst 1297 PAU, Ludhiana
PMH 1 bnlg 1036, umc 2170, umc 2069 and bnlg 1297
(LM 13 & LM 14)
o SR 8 ST 510 ELCEEICIRECE S
Paddy (HiTHTE 97 TSR T 29) RM 510 JNKVV, Jabalpur
JRH 8
(CMS 97 A and NPT 29)
ERE Sefie=r 519 T EETE4s fieeiTaTy, JeEE
Castor (TH 574 AT ST 78) RcDES45 PITSAU, Hyderabad
DCH 519
(M 574 and DCS 78)

Markers for MAH 14-5 |

=0 6 : Bnlg 1520 31K Umc 1288 (UAS, STTeT%) 3T ST d §C
AR SITSHH o |1 MAH 14-5 HeFeh! TRt 31 TRt fHerior

Fig. 6 : Hybridity determination of MAH 14-5 maize hybrid along
with parental lines using Bnlg 1520 and Umc 1288 (UAS,

Bengaluru)

M Caster Hybrid - DC

‘Omp B2 B2 <1 L T @ [ S =he

obp
1B0bR

o1 7 : ReDES 45 SSR AR (FISIETTHTY, 28Ul 3l STFRT

T A Sf5RH o A1 DCH 519 o7 Wt ferfaor

Fig. 7 : Hybridity determination of DCH 519 along with parental
lines using ReDES 45 SSR marker (PJTSAU, Hyderabad)

MPLP2Z HHHHMHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH M
o=t 8 : STRUH 510 (SITTRATE, STSIETTL) T ST HEe G HET STT5hH oh AT T 3 TRt SIS § H Fehtart ferfeor
Fig. 8 : Hybridity determination in paddy hybrid JRH 8 along with parental lines using RM 510 (JNKVYV, Jabalpur)
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ORS-170 markers for KBSH-78 and marker ORS-
610 for KBSH-79 last year and this year only the
same centre reported to have validated the three
markers for two the sunflower hybrids.

Variable cost of testing GOT (from Rs. 1460 to
2520) and testing a genetic purity of a genotype
using molecular markers (from Rs. 1980 to 4500)
was reported by the cooperating centres in paddy
and maize crops.

Influence of terminal heat stress on seed set,
seed yield and quality in field crops

Sub-Experiment on evaluation of the adverse
effect of heat stress and its mitigation during the
reproductive phase in chickpea and finger
millet

e Chickpea: Two foliar spray with KNO3 @
0.3% & Salicylic acid @ 400 ppm at the time
of vegetative and anthesis stage found better
over control in mitigating the terminal heat
stress in chickpea. The improvement of seed
yield as well as seed/seedling quality of
chickpea under heat stress conditions of late
and very late sown situations.

* Finger millet: No specific treatment was
reported by any cooperating centre.

Sub-Experiment on demonstration of the most
efficient treatment validated for mitigation of
heat stress in the wheat, mustard, paddy and
sorghum

e Mustard: The only centre, ICAR-CAZRI
Jodhpur reported that two sprays of Salicylic
acid @ 400 ppm at Vegetative and Anthesis
stages were not effective over control for
improving the seed quality and yield attributes
in mustard.

» Paddy: Two centres viz. PAJANCOA&RI,
Karaikal and PAU, Ludhiana reported that two
sprays of salicylic acid @ 400 ppm at
vegetative and anthesis stage were effective
over untreated (control) while BSKKYV,
Dapoli stated salicylic acid @ 800 ppm was
better in improving the seed quality and yield
attributes, however ICAR-IISS, Mau without
citing the expected reasons reported negative
effects of the Salicylic acid @ 400 ppm spray
and UBKYV, Pundibari reported non-
significant differences with this treatment in
paddy. The C: Bratios of 1:1.48 to 1:5.58 have
been reported for the mitigation treatment by
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various centers whereas Mau reported it to be
1:0.63.

* Sorghum: The only centre, VNMKYV,
Parbhani reported that two sprays of Salicylic
acid @ 400 ppm at Vegetative and Anthesis
stages were effective over control for
improving the seed quality and yield attributes
in sorghum, however C:B ratio was not
calculated.

e Wheat: The four centres viz. GBPUAT,
Pantnagar (2020-21), RPCAU, Pusa,
VNMKYV, Parbhani and UAS, Dharwad
reported that two sprays of salicylic acid @
800 ppm at vegetative and anthesis stages
were effective over untreated (control) in
improving the seed quality and yield
attributes, however ICAR-IISS, Mau centre
reported higher C:B ratio in wheat with sprays
of KCl1 @ 1.0% vegetative and anthesis stages.

< Quantification of the Seed Vigour in Field
Crops Using a Universal Scale

The aim of experiment was to fix the minimum levels
of vigour in terms of Germination Seedling Factor
(GSF), the viable seed lots should possess to result in
better performance under field conditions and or in
storage by correlating that value with potential field
emergence. The STR centres only determined the
correlation between field emergence and other seed
quality/vigour parameters in different crops as
mentioned in table 2.3 below;

e Chickpea: In chickpea only one centre
reported and findings revealed significantly
high positive correlation of field emergence %
with GSF, but the calculation of GSF were
wrong.

» Cotton: The correlation of field emergence %
in cotton was recorded maximum with
Germination % across the centres.

* Maize: Significant positive correlation was
recorded for germination (0.9295),
germination seedling length factor-GSLF
(0.9574), germination seedling dry weight
factor-GSWF (0.9623), seedling vigour
index-I (0.9576) and seedling vigour index-II
(0.9471) with field emergence both at 't' 5%
and 1%.

* Mustard: Field emergence % was found to
have positive and significant correlation with
germination %, i.e. germination % could
directly contribute to field emergence.
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Paddy: The correlation of field emergence %
with germination % in paddy was reported
uniformly high across the centres. TNAU,
Coimbatore reported that when the
germination was > 92% and GSF >0.90, the
field emergence was exceeded 90 per cent,
which can be considered as high vigour; when
the germination was between 80 to 90 % and
GSF was between 0.80 to 0.87 %, the field
emergence was 80 — 86 per cent, which can be
considered as medium vigour; when the
germination was > 80% and GSF was >0.80,
the field emergence was below 76 per cent,
which can be considered as low vigour.

Pigeon pea: The field emergence % was found
highly positively correlated (r = 0.937) with
Germination % of 30 seed lots of pigeon pea
varieties; TS-3R and GRG-811.

Soybean: The correlation with field
emergence % was highly significant with
Germination % and vigour index — II in
Soybean.

Sunflower: The significant positive
correlations with various seed vigour
parameters and GSF, but germination % was
found positive and highly significantly
correlated (r=0.9993) & (r=7012) with field
emergence % in sunflower.

Wheat: There were varietal differences
observed in early seedling growth parameters
of wheat. Significantly high positive
correlation of field emergence % was observed
with germination %, vigour index — I and
vigour index — II across the centres. The
JINKVYV, Jabalpur centre reported negative
correlation (r = -0.188) of field emergence %
with GSF, calculated on dry weight basis. The
correlation of field emergence % with
germination % was reported uniformly high
across the centres.
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Table 8 : Seed quality parameters showing maximum correlation with field emergence across the crops and centres

wE g A S5 & T SAFehan Teharel Aret URTHIER (%)
Crop Centre Parameters having maximum correlation with field emergence (%)
=1 JUUH, GRS SHT® (1.00); TTEA (1.00)
Chickpea UAS, Dharwad GF (1.00); TSL (1.00)
HTSHTTAR-HTSEAT, TR SIETR (0.728)
Eaic ICAR-CICR, Nagpur GER (0.728)
Cotton ftlt, e VI-I (0.545); SR (0.535)
PDKYV, Akola VI-I (0.545); GER (0.535)
TRt HieeRTard TR, T SHTHTHSsTT (0.962); SHTATHTA (0.957); VI-I (0.957)
Maize CSKHPKYV, Palampur GSFW (0.962); GSFL (0.957); VI-I (0.957)
SHITeTR-STeTi Ty, e ST (0.995); Shwaus (0.739)
ICAR-IISS, Mau GER (0.995); GSF (0.739)
GIE) TSR 3T STATE, FIsshel SR (0.997); STTETE (0.865)
Paddy PAJANCOA&RI, Karaikal GER (0.997); GSF (0.865)
AT, FrE SIS (1.00); STTATE (0.984)
TNAU, Coimbatore GER (1.00); GSF (0.984)
L JUTH, TR SIEIR (0.937); VI-1 (0.926)
Pigeon pea UAS, Raichur GER (0.937); VI-I (0.926)
wrfieRal, TRt SIS (0.649); STTATE (0.629)
BRIcicy MPKV, Rahuri GER (0.649); GSF (0.629)
Soybean JUTH, STTE g (0.912)
UAS, Bengaluru GER (0.912)
STy, SETTG ST (0.999); STH (0.999); VI-I (0.924)
et JAU, Junagadh GER (0.999); GF (0.999); VI-I (0.924)
Sunflower JUTH, ST SfigeTR (0.701)
UAS, Bengaluru GER (0.701)
HATERTH - ATEHTETHTH, T SR (1.00)
ICAR-IISS, Mau GER (1.00)
" SR, STEETR VI-I (0.728); STTHTHTA (0.602)
Wheat JNKVV, Jabalpur VI-I (0.728); GSFL (0.602)
ey, qftrmr SiuHTwSsed (0.453); VI-II (0.453)
PAU, Ludhiana GSFW (0.453); VI-II (0.453)

STEHATT- STHT (%); STTH- SN HTH; VI-1 - AR Garehish [; VI-I1 - dR Fhieh [1; GSF W- 30T S 1 TAalTs; GSFW- ST SF FRF
ESER

GER- Germination (%); GF- Germination Factor; VI-I — Vigour Index I; VI-II — Vigour Index II; GSF W- Germination
Seedling Factor Length; GSFW- Germination Seedling Factor Weight;

Lo iy

R 9 : fiusuuAHe & ARATE , Fsehel § O s{isl A1 T & I 3 RE T4
Fig. 9 : Field emergence and RE test of paddy seed lots at PAJANCOA & RI, Karaikal
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< Experiment to study the effect of revalidation
on seed vigour and performance of field crops.

Chickpea: The fresh seeds of chickpea
recorded higher seed quality, plant growth
parameters and seed yield than (old)
revalidated- [ and revalidated-II seed lots. Field
emergence in old/revalidated seed lots of
chickpea was reported to decreased from 3.06%
to 34.3% over fresh lots. The final plant stand
decreased from 3.06% and 3.1% and seed
yield/plot decreased from 3.17% and 8.19% in
revalidated; RV-I and RV-II seed lots,
respectively.

Mustard: Revalidated seed lots (RV-]) of the
mustard varieties viz. RH 0406, RH 30 and RH
9801 showed around 15 percent lower plant
stand establishment than the fresh seed lot.
Whereas, RH 9304 was recorded with 34
percent reduction and yellow mustard variety
YSH 0401 showed highest reduction (72%) in
final plant stand.

Paddy: Germination per cent in revalidated
seed lots (RV-I) of paddy was found to be
decreased from 5.3% to 67.8% over fresh seed
lots. Vigour index - II in revalidated seed lots
(RV-I) of paddy was found to be decreased from
0.4% to 38.78% over fresh seed lots. Field
emergence % in revalidated seed lots (RV-I) of
paddy was found to be decreased from 9.1% to
81.3% over fresh seed lots. Seed yield in
revalidated seed lots (RV-I) of paddy was found
to be decreased from 15.3% to 22.1%, whereas
it was in revalidated seed lots (RV-1I) of paddy
was found to be decreased up to 42.6% over
fresh seed lots. However, there was increase of
all quality parameters were noticed in
revalidated seed lots (RV-1) of paddy variety
ADT 39 at one centre.

Pigeon pea: The results revealed that fresh
seeds of pigeon pea also recorded higher seed
quality, plant growth parameters and seed yield
than (old) revalidated- I and revalidated-1I seed
lots. The germination percentage was found
decreased from 9.8% to 11.8% and vigour
indices decreased from 11.4% to 16.6% in
revalidated seed lots (RV-I) of different pigeon
pea varieties over fresh seed lots. Field
emergence % in revalidated seed lots (RV-I) of
pigeon pea was found to be decreased from
9.0% to 13.0% and 11.5% decrease in per cent
final plant stand over fresh seed lots. Seed
yield/plot in revalidated seed lots (RV-I) of
pigeon pea was found to be decreased from
6.93% to 21.8% as compared to fresh seed lots.
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The revalidated seed lots (RV-II) of pigeon pea
noticed decline of 16.2%, 18.7% and 62.5% in
field emergence, final plant stand and seed
yield/plot, respectively.

Soybean: It was reported by one of the centres
that revalidation in soybean is not done due to
complaints of less field emergence by the
farmers. The centres recorded fall of 75.13%,
48.63%, 48.41%, 63.32 to 71.15%, 63.37 to
72.16%, 10.56 t0 66.79%, 68.08%, 68.41% and
17.16% in field emergence %, final plant stand
establishment, seed yield /plant (g), seed yield
/plot(kg), seed yield (g/ha) and 100 Seed wt. (g),
respectively in revalidated seed lots (RV-I) of
soybeanwithrespecttoseedsoffreshlots.

Wheat: Old seed lots of wheat recorded
significantly higher time for 2mm radical
emergence and moisture content and lower first
count, germination, VI-I and VI-II in
comparison to fresh seed lots. On an average
the seed moisture content was increased by
9.89% in revalidated (RV-I) seed lots as
compared to fresh seed lots of wheat. In
revalidated (RV-I) seed lots of wheat first count
% decreased by 5.05%, germination %
decreased by 5.93%, vigour index-I decreased
by 12.54%, vigour index-II decreased by
16.06%, field emergence decreased by 23.17%
and final plant stand establishment decreased
by 28.35% was documented over the fresh seed
lots.

=0T 10 : ST, ST H AT % G SfiSii o Jax1 1 6w o
Fig. 10 : Field view of performance of revalidated seed lots of soybean at INKV'V, Jabalpur
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TSt (MSTTHTETE ST HesETR) H suersi (= & Tt & (1-
7 XféT whet) o sfie 81 PAJANCOA&RI, T8t § sfiuas,
ey oft TR, TR TS T Sl T Hejeqor fopg g wft
&A1 H T TTT| U, STNETE H T fohu T 103 T 6 6 g
o T e e AT | 5% FehET ok e H s efterar ared
STeeTslt S i 3 3 7Y SR, T H oiie fohy 1g
97 ot o & fopeft ft g st oy Sl et og i) formmi o
o § sfiuetst o7t e e sl JoR Huer: 54.95% 3K
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2.2.3 Seed Pathology

Experiment No. 1 (A): Monitoring and
detection of seed borne diseases of significance
in major field crops

A. Paddy (Bunt, Bacterial Leaf Blight, False smut,
Seed/Grain Discolouration, Bakane, Bacterial
panicle blight)

At PAU, Ludhiana, bunt, false smut and grain
discolouration (dirty panicle disease) was observed in
all districts of Punjab and BLB was observed for the
first time in paddy cv. PR 114, Pusa 44 and PR 122 in
the districts of Fazilka, Faridkot and Fatehgarh. At
TNAU, Coimbatore, 165 samples of 23 different
varieties of paddy were collected, none of the samples
showed bunt infection. BLB was recorded in the range
of 1 to S rating scale. False smut was recorded in many
fields in 3 districts of Tamil Nadu. At CCSHAU,
Hisar, out of 906 samples, 652 samples (71.96%) were
found infected by bunt pathogen. At GBPUA&T,
Pantnagar, out of 213 samples analyzed, none of the
sample exhibited bunt infection above certification
standard. The incidence of BLB was observed in the
range of 0 — 25% (more severe in U.S. Nagar) and
false smut incidence was observed up to 25 %. At
MPKYV, Rahuri, 505 samples of different varieties of
paddy were collected from western Maharashtra,
none of the sample showed the incidence of bunt.
However, among 52 samples from Konkan region, 4
samples exhibited bunt (range-0.10t0 0.35 %). In case
of BLB, out of 836 farmer's field surveyed, 49 fields
showed the infection. Similarly false smut was
observed at 507 fields out of 836 fields surveyed. At
AAU, Anand, out of 159 samples tested, 14 samples
(8.80%) recorded bunt infection (range-0.0 to 0.3%).
False smut was observed at 28 farmers' fields out of
122 surveyed. At IARI, New Delhi, out of 110
samples analyzed, none showed incidence of bunt.
BLB and grain discolouration was observed in fields
of TARI with moderate severity. At PJTSAU,
Hyderabad, out of 442 paddy samples tested, 180
samples (40.72%) showed bunt infection. BLB
ranged low to severe levels (1-7 rating scale) in two
districts (Nizambad & Mahaboobnagar) of
Telangana. At PAJANCOA&RI, Karaikal, BLB,
bacterial leaf streak, grain discolouration was
observed in all fields surveyed. AtAAU, Jorhat, none
of seed samples showed bunt out of 103 samples
tested. BLB and false smut was observed in few
farmers field at low severity. AT RPCAU, Pusa, out of
97 samples tested, none of the samples showed
presence of bunt. Prevalence of BLB and false smut

K2
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was 54.95% and 57.65%, respectively in farmer's
field. At SKUAST, Srinagar, out of 320 samples
tested, none of samples showed incidence of bunt.
Farmers field were also free from BLB while false
smut was observed in two districts of J&K.

ot 11 : e, FH H rew T2 T SR SfieT ST 9 SHeH T
Fig. 11 : False smut disease and its effect on seed germination at SKAUST, Kashmir

. T (FTATEA oI, T THE, TTe s 1o A 38 5T3e)
Hrefieaeey, fear o fersdwor fohe e 361 1 H 6 227 T
(62.88%) (&7 0.05-0.55%) FHATA s & HhiHd UT T 4T
34 FUAT H HhHOT STEUACHH TR oh Tt ST & Ao o
SHSRTE, TaTRH AT Si2 O THATH ST T T Tohe HshA0T
HATSTHTEHTTE €T | o ded, R A S
TR # foRETT o T # T scitel 3R o€ SelTge ast fopal
T | SR, THT H Heeqo fohU U et Fohami o o s
42% 3 18% W T sdir™ 3N B scAlge @l T
SARTSAATE, YL H FIfor fohT 7T 289 o1 o & 48 Tl
(16.60%%) H SHTATSA S TTATTTAT S 18.0% THAT oAl WIS
T T arifen HshwOT STTSUHTEETE i i wir @ F
oT| Creftepaft, TG H ST T 750 AT H o HLATe sie o1 U Wt
EEGESEHIERINRI

Y. Tt (ST S ST, e T Irg Ter 3T UegreiT)

SO, SR § aEor T T 219 S AT+
Storeqy, ferertt st el et & et fop e et o St
ST BT ST TR T Stefeh gt fSret H wrgieiST 31t utE U
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B. Wheat (Karnal Bunt, Loose smut, Spot Blotch
and Head blight)

AtCCSHAU, Hisar, out of 361 samples analyzed, 227
samples (62.88%) found infected with Karnal bunt
(range 0.05-0.55 %), infection was above prescribed
limits of IMSCS in 34 samples. At GBPUAT,
Pantnagar, Karnal bunt was observed in 9 samples but
infection was below IMSCS limits. At PAU,
Ludhiana, spot blotch and head blight was recorded at
farmer's field at Moga and Gurdaspur. At RPCAU,
Pusa, spot blotch and head blight was observed in 42
% and 18 % of total farmers field surveyed,
respectively. AT RARI, Durgapura, out of 289
samples tested, Karnal bunt was observed in 48
samples (16.60%) and 18.0% samples were rejected
because infection was above prescribed limits of
IMSCS. At MPKYV, Rahuri, out of 750 samples tested,
Karnal bunt was not recorded in any sample.

C. Soybean (Purple seed stain, Pod rot and
Anthracnose)

At JNKVYV, Jabalpur out of 219 seed samples tested,
purple seed stain was observed in samples collected
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3. o1 (foree, TenTeRTgeTseTee iR T diee)

TR, TR HaEoT foRT 7T 440 FoRemT ok @al § Wt
ST TSTdT 1.0 11.0% o sfter off| SRTSAATE, gL H fersehor
ToRTITE 315 ST AT HH 204 T (64.67%) h1e THT 8 EHiHA
Y|

ST EEAT 1 (&): ST S Thia o 39 7 At
ENEUNET

7
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HYHTC BT o vt ST T ST HraTsi H 1 A fersrorstfere T
gt fohu TU) S HiH WSl aERE (BCMV) 3T HiEmsiy
ISk ARRE (SMV) 1 9 ke wisi &1 ST
cDNA #2507 T RT-PCR o HTe2# § 26l 75| e, e
F o7 H FHT T SE0T BT, HIed THE ST SR T 3 TE 2
HiegerTaiehell, TTqL H 9T sl e iy i@ sfHr o
9 H I T B LTRSS, 75 fooed! H, fiaer 3-4 aut &

o 12« w71 5 ameRE o qe
Fig. 12 : Virus type symptoms in moong
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from Jabalpur, Seoni and Narsinghpur districts. While
anthracnose and pod rot was observed in all districts.
At VNMKYV, Parbhani, very low incidence of
anthracnose, pod blight, purple stain and charcoal rot
was observed.

D. Groundnut (Collar rot and Stem rot)

At TNAU, Coimbatore, the incidence of collar rot
disease was observed in all ruling varieties (3.8 to 7.8
% incidence range). At MPKYV, Rahuri, out of 444
farmer's field surveyed the intensity of collar rot, stem
rot and bud necrosis was in the range of 1.0 to 5.43 %,
1.38t0 10.72 % and 0.05 to 1.50 %, respectively.

E. Chickpea (Wilt, Ascochyta blight and Grey
mould)

At MPKYV, Rahuri, out of 440 farmer's field surveyed,
the intensity of wilt was in the range of 1.0 to 11.0 %.
At RARI, Durgapura, out of 315 seed samples
analyzed, 204 samples (64.67%) were found infected
with wilt.

2
o

Experiment No. 1 (B): Monitoring of emerging
new diseases of seed borne nature

At SKUAST, Srinagar, two new viral diseases in
moong and soybean were reported for the first time in
Kashmir valley. Bean common mosaic virus (BCMV)
and Soybean mosaic virus (SMV) were confirmed
through cDNA synthesis and RT-PCR using specific
primers. At PAU, Ludhiana, grain discolouration,
false smut and bakanae diseases are emerging in
paddy. At CSKHPKYV, Palampur, sheath rot of paddy
is emerging as major disease. At IARI, New Delhi,
sheath rot and grain discolouration in paddy are
emerging seed borne diseases during last 3-4 years.

ML L2 L3 M
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#Hitp

=113 : RT-PCR 3¢9TE 1% QA S, @ 1: 1kb #iE, L1) BCMV 3ATgHIE 1
(442bp), L2) BCMV STEEIRIE 2 (661 bp ) 3T L3) SMV (499 bp ) T 3T
feram |

Fig. 13 : RT-PCR Product separated on 1% Agarose gel, Lane 1:
1kb ladder, L1) BCMV isolate 1 (442bp), L2) BCMYV isolate 2
(661 bp)and L3) SMV (499 bp).
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RT-PCR SeUTE 1% WG S/, & 1: 1kb HIgT, L1) BCMV T3 1
(442bp), L2) BCMV SATSHIGIE 2 (661 bp ) 3T L3) SMV (499 bp )
IR ST fohat |

RT-PCR Product separated on 1% Agarose gel, Lane 1:

1kb ladder, L1) BCMV isolate 1 (442bp), L2) BCMV
isolate 2 (661 bp) and L3) SMV (499 bp).

It 14 : THRIUEEST, 2R 7 SHART: T 3 ARITe | S urelt 31 e unelt st FrT S ag=m
Fig. 14 : Monitoring and detection of BCMV and CMV in moong and soybean, respectively at SKUAST, Srinagar
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Experiment No. 1 (C): Identification of major
seed borne diseases in states

Based on last 5 years inputs provided by various
co-operating centers, the information on major
seed borne diseases in various states have been

aﬂﬁwaﬁﬂiﬁl generated and presented below.
Major seed borne diseases of different crops in different
states
e T, & | Sovieoan Antluwcrssss (UL MP, Bluka Tel
-”;‘-. 4 R w ntanti mwiaanie) i i 00, NP el Tl
o — A Sy, Prajle seeed siuan (1750 MP Ted i
8D e = i @ | Fice shllurot { Assam, UK Dul, HFY)
T ey i
. :‘- - g ™ Raie Fyoswtn apsd (11K LK. PR, Dl M T, Tal)
ety itine Praslesn & - — R Filse sl (8F Pl U Dl Pale Tl THG
. g Pl - P Racie Basctenanl bl Uelet U7IC Dl ke Tl MP. TN
. -l T kL . Futuor Dot (P, Dt M1 ey, T34 Maku)
i .o _'. s - " ot bl 4 Fi i, AP My Bag THO
el ol i e & wouss bt 4 s o0y, AP Mals Ba T
;Fl' b | :F- & s uiml olllim pel | TH
a o Lesamnn Al hermoia bl 1 Tel, TH
- fares ) ® Chalhs Antbusesess Frmieot { TH, Uk, P, Mk
WA g ' i Twchopees Posssyom st By, Shaba, 817
- A i _. [l Baary s Caey skl il
P S— -ﬁ“"‘- ! L st ooff W lueind 0750
mea [ | voowned bmanit iof situaset (HIE. Ph, U Har
NE Enn eoschile of wiuest
o 15« fafvr= Tt & waat oy s Stta
Fig. 15 : Major seed borne diseases of field crops in different states
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% ST ST TRTSIeRT 3T TaT ST o iiehi o AT A« Experiments on standardization of detection
T STTE, RaTE, AT, 78 e, duaey, methods for seed borne pathogens of significance

was carried out by PJITSAU, Hyderabad, IARI,
PRy MR SKAUS&T, S o Recaqyt e Foen New Delhi, TNAU, Coimbatore and SKAUS&T,
T foTTeT 6 e g ey we o feparr e : Srinagar. The results are summarized in the table
below
£z Tafer v MUEEED A TG § SR et Ak IR
Centre Metho.d Pathogen Crop Protocol standardized in brief
standardized
AT, AT e fafer FaRem T, il NaOH 0.6% @it ¢ seitet 3fie o & # @it 3 12 =5
TNAU, Alkali blotter method | ~ #MBIAAT A, | Black gram | Sehfoush SohTST 31K STER AR T 25 0C T HSHTE fhaT T2T| AT
Coimbatore e Tad I fafer (5-12%) ST AT H USR] shi Fehardl Seat AT 19-
Fusarium sp., 30% oftl fafer it ST, ST, YaT 3R fermr g §
Macrophomina sp., A= fepam T
Alternaria sp. Modified as Blotter sheets soaked in NaOH 0.6% and incubated
at 250C at 12h alternate light and dark period. The recovery of
pathogens was better i.e. 19-30 % as compared to standard
blotter method (5-12 %). The method was validated at Jabalpur,
IARI, Pantnagar and Ludhiana center.

Standard §
blotter

NaOH blotter@ear A« @rear Standard blotter
e 16 : fafsr fafr g == o wecd 3 st STfH Qorsen! shi gg=i

Fig. 16 : Detection of seed borne pathogens of significance in black gram by different methods

& HHETE SR Sl @S i et Fr Rt ¢ Monitoring of seed borne viruses in soybean &
I I, TS 21X ouifas aefEt &+ pulses and standardization of methods for
— ﬁtl?,lT it & detection through biological, serological and

molecular techniques
* SKAUS &T, TR # F3HIT % W@ sfist 3curesh &l o + At SKAUS&T, Srinagar, survey was done in
o1 R T BT T Hehtid e aTer RISty st major bean growing areas of Kashmir. Fresh leaf
] Vo samples of both symptomatic and non-
WM”H %%IOQ{HIH;M SISO T S et symptomatic plants were sent to deep sequence
mﬁqﬁ%ﬂ:—ﬁﬁm SNED [CEEEMEARLEITRICI analysis to ascertain viruses infecting beans.
ﬁmulaﬁ Eql =T 12 T I SAFH I eﬂaﬁﬁﬁ fopam Four viruses were reported and their genome was
TRIT| 3 ST S T HiS s SR (BCMNY) sequenced. Two viruses viz. bean common
) . mosaic necrosis virus (BCMNYV) and Clover
ST AT AT o TRRE (CIY V'V) 9 H waedl s am yellow vein virus (CIYVV) were found to be
Q) TSH i 18 o AT 37 Aediecras dietem o foshma reported for first time in India. Primers were
¥ foru e fomam m et 3 freti & 37 %q-rula;ﬁ * designed for confirmation and for development

of multiplex PCR. The incidence of these viruses
across districts of Kashmir was also studied.

TehTq ohT it 3T fohaT |
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TR0t 17 2 AT 6 o S0 < 1T STH STl o foeToy o Sreqor U, fRIreeh aiaTer sit, €t ST uw, Histsh SR owdt forspia € s S
eRTT S, Histeh ST I gfeTeH)

Fig. 17 : Viral symptoms on common beans observed during sample collection. A, Veinal necrosis. B, D and F, Mosaic and
severe leaf deformaties.C mosaic and puckering E, mosaic and leaf necrosis.

CIYV

CiYvy BOMNA
BCMNY BOMV 2
BOCMY 2 BOCMVY |

BOMY |

Torr 18 : 7 fesire forw 7w Ao forfime SITEwi 1 STRINT ek T fohT 7T ST sh STRET-efterr qfel @ 3R aff, & 1 9 21, sfefiewalt 1 (442
i), sfftumet 2 (661 i), sefuaee (834 i) it Huetarsdiet (1442 sfidt ) & Te=m T IR o AT 1 S Fd & auff re=m
T ST ST T T TaT M o6 T T A <Y, grora/Aedieiad ATE-SETsTR| & 1 & 12 T8 ¢ aRRE o giad/Hee el Sareid Sl
ST fTTerea LT 81 M 1Kb AToTfereh TTeht 2

Fig. 18: RT-PCR confirmation of identified viruses by using newly designed virus specific primers. A and B, represents
amplicons of identified viruses from lane 1 to 21, BCMV 1 (442 bp), BCMV 2 (661 bp), BCMNYV (834bp) and CIYV'V (1442
bp). C and D, duplex/ multiplex RT-PCR for simultaneously detection of all the identified viruses. lane 1 to 12 represents
duplex/ multiplex amplified products of identified viruses. M is 1 Kb molecular marker
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o R FHIY STTEEH wer, 7% foeelt 7§ fhshfet, disen
3T LTGRIET TN 2T ERTIA ATt STt ot aftra o T
T Torsewor foharT TTarT| STee-ferd o aiorT = g fear
o 21 SfiTeTswd wave 1028 3T ST 20-98 T G
oSk 9T (TEUHET) 3R &9 dig Hied arRd
(sifiumet) o foIq werrrenss aiton fe@y) ereifen, ST
fafsre uTgwl 1 ST R At A AR 7 FIE
farfsre yarefa =i femmm

Terer J=IT

T / T T U AB AT Bt iforT 311 shicie e
Shfeamhrrarg w fafim seror fufaat @ oam
SRINT 4 3T SCATY, T, TSTehISTT S SARSTE, Fshel
; wefierel, gt ST Uuy, SiReTe W ST fora e fee
Ui IS W 3USTSY Ui SAThel o IR W HAetaRad
ToopTReat i ST Erehel ) et =/2 = o it 31 0.25% i &
T FH T T FoRaT T 37 i@t o ara|e 9T et
TATE=S THT ST 7 Harta foa ma, 3= Sited sigr wfwr,
ST IR , T H IR I (AT AT 3R ABIBHEAT Bsiferr
SR pIciei = fSReTH T Heheur HeroT 3 | 1 9ei- deh I
TTAT| A GRE ST HSROT 3R &S 6 X< Sfa I TG %
foTe Sugh araT T

/7
0‘0

Tt &
Gunny bag
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T 1878 T &
Poly lined gunny bag

At TARI, New Delhi, soybean leaf samples
showing crinkling, mosaic and mottling
symptoms were analyzed. DAC-ELISA
results suggested that two genotypes SL 1028
and JS 20-98 showed positive result for
soybean mosaic virus (SMV) and bean pod
mottle virus (BPMV). However, RT PCR
using gene specific primers showed no
specific amplification.

o

Management Experiments

A. Impact of different storage conditions on
longevity of Macrophomina phaseolina,
Colletotrichum dematium in green gram / black
gram

The experiment was conducted at 4 centres viz.
TNAU, Coimbatore; PAJANCOA & RI, Karaikal;
MPKYV, Rahuri and AAU, Jorhat for last five years.
Based on the pooled data available following
recommendations can be given. Black gram /green
gram seeds treated with captan @ 0.25% and stored in
poly lined gunny bag at ambient temperature recorded
higher mean germination per cent, seedling vigour,
field emergence and there was nil infection of
Macrophomina phaseolina and Colletotrichum
dematium up to 11 month of storage. It was found to be
suitable for safe seed storage and to prolong the shelf
life of seeds.

HUS HT AT
Cloth bag

o 19 : Fem @ 0.25% et == o st
Fig 19 : Black gram seed dressed with Captan @ 0.25%
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Y. ITET-USEE ENT SIS SUSR R uiell < IeUTet 3R B. Management of purple blotch and
m%mqﬁm%mwﬁma;w Stemphylium blight of onion through seed

ST ST CE AT oT SATS e ST T e treatment by bio-agent.s’and foliar sprays with
plant products and fungicides

AT 5 AT ‘ﬁ%?iﬁqm LEkicTiE TEd, ‘Rﬁ?@@ﬁ The experiment was carried out at 5 centres viz. PAU
AT, STETaTRaT, 7 fooet it smustRand, guigu ® Ludhiana, MPKV Rahuri, SKAUST Srinagar, IARI
el 5 It RraT T SueTey aTisel % s mfiReg New Delhi and RARI Durgapura for last 5 years.
TR oy . S Based on the pooled data available following
=61 ST Rl 81 e fores o e ofit SR 10 recommendations can be given. Seed dressing with

W, T SfIST 1 ST H S FHeh o 1T Sl"«‘\'@ﬁ%iﬂﬁ 10-15 Tvichoderma viride @ 10 g/ kg seed followed by two
f&T o ST T 0.1% Hr T H CTRMTSIIT AT STEHAhATSIIT  foliar sprays of tebuconazole or difenconazole @ 0.1
% I fesgeha i U SRR sist T IR T, % after disease initiation at 10-15 days interval was
=R i A ST (FEeTE) 3 sTfman sier derEn found to give maximum seed germination and field
o . ST emergence, minimum percent disease incidence
R AT A T 3, o AL T3 ST T o (PDI), and maximum seed yield of onion. Based on

fethah qlsilasﬁrawg HEET 2 I FoRETT ohi 366k FawTTE B:C ratio, Tebuconazole is cheaper in comparison to

EASIE ik Difenconazole and can be recommended to farmers.

. wrard S S - 5 C. Effect of pre:harvest fungicidal sprays on seed
> B health and quality of soybean
ST BT The experiment was carried out at four centres viz.
SR = ST ey, deEre, S v &, daaw,  PJTSAU, Hyderabad, GBPUA&T, Pantnagar,
S, ST T fireser 4 a8 fopaT T Setey STiet gth KvVv J 'Ilbélllpu; tl‘;)r lgst 4 years. Base(;l ?n the poolgd
S S . . ata available following recommendations can be
F TR T Hl dr s @ given to farmers. Pre-sowing seed treatments with
HTSTTeRE 37.5% + offTH 37.5% ( forereae uren) @ 3 UM/ Carboxin 37.5% + Thiram 37.5% (Vitavax Power) @
6 HTY TS T oSl ST o 1S o1 forehr SR efistafaaar - 3g/kg followed by two pre-harvest sprays with

oI % |rer 3t fogata CIERRUICAEREL]

Two sprays with Cabriotop Untreated control

TR T SATUATA =0T (T11) + 10 MAS R o Iu=ia (12)
Untreated control (T11) at 10 MAS Carboxin+ thiram Treated (T2) at 10 MAS

T 20 : a3 7o fesganma o HTEAH & RT3 SR SIS o TaTeed S TOTET T Jee
Fig 20 : Management of seed health and quality during storage through pre-harvest spraying
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STTEATSH T TEUHFATES T + I (HFsRIETT) @ 2 TmH/efiet
o WY 3 HEA F2l3-Td (§HE T THIaR I Fefl T b
AT ThIT o HTY ITAqH TS TS ol TS| $Hh HATNH,
TSR 7 Sis T & Tee st + ot @ 3 St/ fhm e
TS HTS o TG o S ST ST, THT ST AT ITSUFATE [
+ AT (s @ 2 STt/ U fesgena o | 2 o-Ferg
fogehTa ¥ HSROToh 12 e oITe ook fofeshet 3= ofisT HshHul o
1T IMSCS % F0 SHTTERI o2l

%  TEE! H Hgequl e AT I o T et wmeed
Tk T foreT
Y 202 1-22 3 SR ST st ST U o AT IR T e
GlECIRIRC I S R N L i Ci R CR L AR ERE GG S |
SUTSE S T Wk Ha sftsii ohl ferfr= Srgural # T st
o @t foreTr T S TS firdh § ¢ 6 s i o st
STSEAT H TNT o forehTe OX STaTetieh &t fohart | sfis & ey &
TT0T T Y TE=lT hi o T T STt erael Tt Hshftrd sfisii st
i o T e rfafia deror g e 37k srfrenier Sl
Tk i At sht afard e fier e Se ST Hehd 2 g U e i
TS SIHeT i giad- 7T o forg rer setm s
HHAT 2| TTATeh, Hecavl vec] ek Hor fafi 3 @
Afafid Ter e gotT, Tft aier W o aTel ket W i
variafte iRt st sTaeteudn off, e SROT ST Uk
FuT T o wedRel, Stuhelte s e iraug A i a e

T HET ohT HehHUT &1 ShUST: W, T 3T 3= off|

2.2.4 &=t e fom=

% sfere® (uew dfieeT) % AT SR FEAEAT St hl
TUTSAT UX HIXERTUT STETI ok STHTel & Ao ehe oh fe1g
TART

I TR TRE ohsl UL fohaT 7T | STeT-STemT STafer o forw sfistt

T HRHTT Y difetefi (700 T9T) Yok (5 At avel sffs oxe) &

ToRarT o) STeE O v = foh STfreRTeT shai W Shie arfa sl

T o foT 6 et (reden ot 4 518) T ofieit st ERiertor sTcaferen

TSl ST T S HSROT ok SR Forior 3t it o 3t oftst

O AT T@T| AT, 7T, ST 6 &St 7 6-9 e o sl

3 3T B SHTE T 3T hlE i ok eie o o wieeeor

T ST ferarT ST EhaT 2|
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Pyraclostrobin + Metiram (Cabriotop) @ 2g/1 at seed
development and seed maturity stages recorded
highest yield with minimum incidence of foliar and
pod diseases. Further, the post-harvest seed treatment
with Carboxin+ Thiram @ 3g/kg before placing the
seed in storage, the same treatments i.e two pre-
harvest sprays with Pyraclostrobin + Metiram
(Cabriotop) @ 2g/1 sprays has exhibited germination
at above IMSCS with absolutely nil seed infection up
to 12 months after storage.

2
EX3

Development of seed health standards for
important seed borne diseases in crops.

The experiment was limited to soybean during 2021-
22 with purple seed stain disease under consideration.
At all the centres, infected seeds were provided by the
INKVYV, Jabalpur. The infected seeds were mixed
with healthy seeds in various proportions and sown in
trays in sterile soil and observation on development of
disease at seedling stage was recorded. The infected
seeds with purple stain were counted in the end to
identify the seed to plant transmission rate. The
irregular transmission was witnessed and variable
number of infected seedlings could be observed in
most of the treatments. This may be attributed to
variable amount of inoculum available in a seed.
However, important aspect which led to irregular data
from various centers was unavailability of controlled
environmental conditions at all the five participating
centres due to which data was not uniform. Infection
rates leading to seed to plant transmission at MPKYV,
INKVYV and PJTSAU were low, moderate and high,
respectively.

2.2.4 Seed Entomology

.
°

Experiment for evaluating effect of
solarization treatments on bruchids (pulse

beetle) infestation and quality of pulse seeds

Experiment was conducted in twelve centres.
Solarization of seeds was carried out in clear
polythene (700 gauge) packet (5 cm thick seed layer)
for different duration. Study revealed that solarization
of'seeds 6 days (4 h on each day) was highly effective
treatment for reducing insect damage in most of the
centres and maintained higher seed germination
compared to control during storage. Solarization can
be used for management of insect infestation and
maintenance of seed germination in chickpea, green
gram, and black gram seeds up to 6-9 months.
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Table 9 : Effective solarization schedule for different crops at various centres
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A £ RIGHEENENER o) Tevaforat
Crop Centre Solarization schedule Remarks
TSI (Y {3 4 w02 (gr=reft it 263 °C) At SfiSi (IMSCS % 1) 3R $gaies sfis it & 9
‘ﬂ@?ﬁmw Solarization of seeds in clear polythene (700 T 7% T HE S &
PJTSAU, Telangana gauge) packet for 6 days (4 h on each day) | Lowest insect damage in both fresh seeds (within
| (cumulative heat 263 °C) IMSCS) and inoculated seeds up to 9 months

IR (e & 4 ¥2) (w=reft 7 262 °C)

ST % 6 A T dTSt sfisi IR TUTYQ st § s

UAS, Bangalore

Green gram SaTTTaTy, 7S
1SS, Mau Solarization of seeds in clear polythene (700 I I TR BT ]
gauge) packet for 6 days (4 h on each day) | No adult emergence in fresh seeds and inoculated
(cumulative heat 262 °C) seeds up to 6 months of storage
HIEINE (Teish f& 4 w2 (@=r=ft Tt 251 °C) QTSI SISt (IMSCS 3 1) 3R 3 &N ek o sfisil 3§ gerd
W,%ﬂ?ﬁ'( Solarization of seeds in clear polythene (700 0 hie afd

gauge) packet for 6 days (4 h on each day)

Lowest insect damage in both fresh seeds (within

aferm (cumulative heat 251 °C) IMSCS) and inoculated seeds up to 3 months
Cowpea TSN (Yeish f& 4 &) (H=r=ft a9 213 °C) 6 R % 1S A SS (IMSCS % @1 3R FHIFeies
W ST Solarization of seeds in clear polythene (700 ST S § wed A e &fa
SKNAU, Jobner gauge) packet for 6 days (4 h on each day) | Lowest insect damage in both fresh seeds(within
(cumulative heat 213 °C) IMSCS) and inoculated seeds after 6 months
Tff TR SU9R TE difaefi| (700 71 Gk &
(T Gt A 106 ° C 2 AT % WiewrEsve & | SR % 12 Wi qe arel sisit H Sfia s 7 B3
g, FEER ) T IR el AT
TNAU, Coimbatore All solarization treatments of seeds in clear | No adult emergence in fresh seeds and inoculated
polythene (700 gauge) packet (minimum | seedsup to 12 months of storage
cumulative heat 106 °C during 2 days solarization)
i . o HEROT % 9 HEHT o TG ATt Sfisit (IMSCS % @ren) 3R
3T 6 feat o forg wom diferefiT (700 TT) Yahe o it D~ ( s )
~ . TS il ST | his 9a%h Iud el AR a8 HF
Black gram eGSR (‘Sl?aiﬁﬁ? 4 E@) (F=rRIT AT 300 °C) >
Solarization of seeds in clear polythene (700 . .
AAU, Assam No adult emergence in fresh seeds and lowest insect
gauge) packet for 6 days (4 h on each day) L L
. o damage in inoculated seeds (within IMSCS) after 9
(cumulative heat 300 "C)
months of storage
N — HICRIEST (Ydieh fo 4 &) (w=ret it 229 °C) a1t sfisit | hiE i &fa T 3T 9 WeH % YR o g
PAJANCOA, Solarization of seeds in clear polythene (700 L @éé@aﬂsﬁﬁwﬁwaﬁzaﬁf
Karaikal ’ gauge) packet for 6 days (4 h on each day) | No insect damage in fresh seeds and lowest insect
araika
(cumulative heat 229 °C) damage in inoculated seeds after 9 months of storage
6 ot & forw v gt (700 o) ¥he 4 Sfisi @ ! i
Wﬂ@%gﬁﬁﬁ?4ﬁ%)(d(€r€ﬁﬁ)328°C) 12 HEHT o o1& A1t ssit (IMSCS 3 @1 3R §Hgeies
ST, ST » . SiSii AT H Herd hu e af
Solarization of seeds in clear polythene (700 . . X
JAU, Jamnagar Lowest insect damage (within IMSCS) in both fresh
gauge) packet for 6 days (4 h on each day) i
. o seeds and inoculated seeds after 12 months
(Cumulative heat 328 °C).
. 12 e % SSRUT  o1G ATl sfiSii # I3 e 3Ed T
GRS (Tt a1 264 ° C) s i
=T Todfiehet, T o ) BT & R gIpeies Sfieit A He A hie & et &

. e Solarization of seeds in clear polythene (700gauge) > . Rk
Chickpea MPKYV, Rahuri . o No adult emergence in fresh seeds and lowest insect
packet for 6 days (cumulative heat 264 °C) L.

damage in inoculated seeds after 12 months of storage
WSRO 3 3 TR & o1E aTet sfisTi (IMSCS 3 |r1e) T i
TIRIZSITM (&=t a7 263 °C) AT 5 eI S kTRt STt H Feet s hie e
U, gRATE L . . .
GAS - d Solarization of seeds in clear polythene (700gauge) | No adult emergence in fresh seeds and lowest insect
, Dharwa . o . .
packet for 6 days (cumulative heat 263 °C) damage (within IMSCS) in inoculated seeds after 3
months of storage
TIIEITM (Seh T 4 52 (=t it 322 °C) 3 TR T AT AT (IMSCS & @) 3R $Agaies st
JEL fiehelt, STehiaT Solarization of seeds in clear polythene (700 T T Tl A e af
Pigeon pea PDKYV, Akola gauge) packet for 6 days (4 h on each day) | Lowest insect damage (within IMSCS) in both fresh

(cumulative heat 322 °C)

seeds and inoculated seeds up to 3 months
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< Experiment on efficacy of commercially
available neem products on storage pest
management during storage under ambient
condition

Different concentrations of two neem formulations
having 10000ppm azadirachtin were tested along with
deltamethrin. Although there were variations in
results from centre to centre, in most of the crops both
the formulations @7.5ml/kg seed were at par with
deltamethrin in controlling insect damage. Thus, it
can be concluded that both the formulations @
7.5ml/kg seed can be used for management of storage
insects up to 6 months in paddy, wheat, sorghum,
black gram, pigeon pea, chickpea and cowpea seeds
without affecting seed germination.

ATTTeRT 10 : sl I TR HEAT 3 folT THTet siST SU=IR AEaideh T WUSRUT 371

Table 10 : Effective seed treatment botanicals and storage periods for different crops at various centres

sigToT it gefera
A Cod arafer () T St
Crop Centre Safe period of Effective botanicals
storage (months)*
T TR, TRt 0 Tt 10000 didten @ 7.5 feft/ e
Wheat MPKYV, Rahuri Azadirachtin 10000 ppm @ 7.5ml/kg
a T, SETe o Tttt 10000 Hidten @ 5 et 31 7.5 fireft/form
Paddy AAU, Jorhat Azadirachtin 10000 ppm @ Sml and 7.5ml/kg
piscis e ASUIcH o Tttt 10000 fidten @ 7.5 feft/ e
PJTSAU, Telangana Azadirachtin 10000 ppm @ 7.5ml/kg
IR AT, FRTZ ” sttt 10000 fidten @ 7.5 fefi/ e
Sorghum TNAU, Coimbatore Azadirachtin 10000 ppm @ 7.5ml/kg
arforar ey, HrE ot o SR (TEfetfaeT 10000 gy 3R S@WHH 2.8 EC @ 0.04
Cowpea TNAU, Coimbatore 6 ﬁ?ﬁ/ﬁﬁm)
All seed treatments (Azadirachtin 10000 ppm & Deltamethrin 2.8 EC @ 0.04
ml/kg)
U, STAR wft e SR (TefetfdeT 10000 didien i Seemidia 2.8 EC @ 0.04
UAS, Bangalore 3 ﬁ??ﬁ/ﬁﬂﬂ)
All seed treatments (Azadirachtin 10000 ppm & Deltamethrin 2.8 EC @ 0.04
ml/kg)
L THHTAT, ST aft ol SR (Tefetfaed 10000 fidfien &R SwemiE 2.8 EC @ 0.04
Green gram SKNAU, Jobner 3 ﬁ?ﬁ/ﬁﬁm)
All seed treatments (Azadirachtin 10000 ppm & Deltamethrin 2.8 EC @ 0.04
ml/kg)
IR TR, T auft i IR (TSfetfdeT 10000 fidiew 3t Seemfde 2.8 EC @ 0.04
Pigeon pea MPKYV, Rahuri 6 T/ foram)
All seed treatments (Azadirachtin 10000 ppm & Deltamethrin 2.8 EC @ 0.04
ml/kg)
dieeieay, deTHT ” Tttt 10000 fidten @ 7.5 fefi/ e
PJTSAU, Telangana Azadirachtin 10000 ppm @ 7.5ml/kg
EEG T, I 0 TeIfEtfae 10000 Hidiew @ 5 fireft 3 7.5 et/ form
Black gram AAU, Assam Azadirachtin 10000 ppm @ Sml and 7.5ml/kg
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=T SdTTaTE, 7S ot i STER (Gt 10000 didied 3R STWEH 2.8 EC @ 0.04
Chickpea 1ISS, Mau 6 Teref/fermm)
All seed treatments (Azadirachtin 10000 ppm & Deltamethrin 2.8 EC @ 0.04
ml/kg)
ol Tehia 6 TSTfSfRe 10000 Hiied @ 7.5 ettt
PDKYV, Akola Azadirachtin 10000 ppm @ 7.5ml/kg
JUTH, UETS oft fiT SR (TEifetfeT 10000 didfity 3R See@i¥= 2.8 EC @ 0.04
UAS, Dharwad 3 foreft/feRmm) 10000 Hidier @ 5.0ml/kg T BIEHT
All seed treatments (Azadirachtin 10000 ppm & Deltamethrin 2.8 EC @ 0.04
ml/kg) except Azadirachtin 10000 ppm @ 5.0ml/kg

* Fraffea = & =a e afd S IMSCS & T i st

* Insect damage below the prescribed limits and seed germination above IMSCS

o TET dieet e & Taud & foru FreAmwrent R @
FEdfaes STEEt & wod ®els -ud fogwa &
Hedieh O =T
T e o FeE o fTU heTs-ud forganma o foig S
TSI /AT e ST g i & fof fafirT sl
St <t 13| ferfr=T sl o e | HohHOT % T § Sl
o it # fisrar off| stferepisr el o sA@feRT
SITEZ 5SG @ 0.3g/L 3R TSTStfae ®iHeie (10000
ppm ai IF) @ 6mlU/L @ 50% el qiTeaar 3
fteaar W T ATt (1T, Wi, 388 3 =) %
ST 3 S TTeH YT HoRA0T 3T hie SATaral o fmfor
ERCLERREICI D]

Experiment on evaluation of pre-harvest
spraying of insecticides and botanical for
management of pulse beetle.

Investigation to identify suitable
insecticide/botanicals for pre-harvest spraying for
management of pulse beetle was conducted at
various centres. There were variation in results due
to difference in level of field infestation at various
centres. In most of the centres spraying of
emamectin benzoate 5SG @0.3g/L and
azadirachtin formulation (containing 10000 ppm
a.i.) @ 6ml/L at 50% pod maturity and maturity
were effective in management of field infestation
and insect population build-up of pulse beetle
during storage of pulses (pigeon pea, green gram,
black gram and chickpea).

aferent 11 : T et o e hiemereni/ameafa SRRt 1 STt wae Fers-1d fogehe e

Table 11 : Effective pre-harvest spraying schedule of insecticides/ botanicals for different crops

— HYeATIIR / FTTEATIR Togama wrma fewforai
Crop Centre Insecticide/ Botanical Spraying schedule Remarks
¥ Log/L, 0
TEfT St @ 0.3g/L, | 50% it uiusEar SR giterET (S3)
U, SR TSR e @ 6ml/L T fogwa =aH e &fd (3.0%)
UAS, Bangalore Emamectin  benzoate@  0.3g/L, | Spraying at 50% pod maturity and | Lowest Insect damage (3.0%)
azadirachtin formulation @ 6ml/L maturity (S3)
wafE seiee (17.0/fFRm ey &
e A i Wi St @ 03g/L, 50% eft TiueEar S aiveEdT (83) | Med W WM FH aaEh 38d
Pigeon PITSAU & TSR B @ 6ml/L X foghE (10.33/feFam =fi=T)
pea . ’ Emamectin  benzoate@  0.3g/L, | Spraying at 50% pod maturity and | Lowest adult emergence (10.33/kg
elangana
2 azadirachtin formulation@ 6ml/L maturity (S3) seed) at par with emamectin
benzoate (17.0/kg seed)
WS Wt @ 0.3g/L, | 50% Well Uidear ST uRuesdr (S3) | SHMiRT ST (0.62 %) % sREK
fiehell, STehieT TSI BT @ 6ml/L W fogwE e & (0.56 %)
PDKYV, Akola Emamectin  benzoate@  0.3g/L, | Spraying at 50% pod maturity and | Insect damage (0.56%) at par with
azadirachtin formulation@ 6ml/L maturity (S3) emamectin benzoate (0.62%)
: Eeiicrs S Sl 0.3g/L, 50% el afueraraT ST afer=ra (S3
kU - @ 03¢ § 83) i i 3 ofie e &t (0.83%)
Green | % ST TSI BT @ 6ml/L T fogwa . e
. . . Insect damage (0.83%) within
JAU, Jamnagar Emamectin ~ benzoate@  0.3g/L, | Spraying at 50% pod maturity and o
gkl permissible limit
azadirachtin formulation @ 6ml/L maturity (S3)
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SRS SNt @ 0.3g/L TsmfeifreT & of .
BHAYH @ 4 1/?217 @g 6ml/L 0% i w
m m .
T, TR S g IS A IE AN
. Emamectin benzoate @ 0.3g/L . .
NAU, Navsari . X . Spraying at 50% pod maturity and | No adult emergence
azadirachtin formulation @ 4ml/L .
maturity
or @6ml/L
50% aftaeEar (S1) 3T aiaeEar (S2)
W TS BHeRN @ 6ml/L,
TeTfetfded  BHeRM @  4mlL
THfFA St @ 0.3g/L, | IREEEAr (S2) / USSR BieRE
TSfefeT BHaYE @ 6ml/L & @ | @ 2mlUL 50% eft dftddear 3R
T, ITEH 4ml/L i (S3) R fosswa IS TAEh I el
AAU, Assam Emamectin  benzoate@  0.3g/L, | Azadirachtin formulation @ 6ml/L | No adult emergence
3B?ak azadirachtin formulation @ 6ml/L | at 50% maturity (S1) or maturity
ac & @ 4ml/L (S2), azadirachtin formulation @
e 4mL maturity (S2) / azadirachtin
formulation @2ml/L spraying at
50% pod maturity and maturity (S3)
. 50% el aRTeaT I aite=dT (S3
S @ Gk qT6°ﬁFﬁ/Fﬁ2T?JT4ﬁIFﬁ/Fﬁ2T?ﬁ;U;
AT, I TSI BT @ 6ml/L - AT SSITUe o S TaEh S8
= R LS IEERE AL N )
TNAU, Emamectin benzoate, @ 0.3g/L, . oS . Adult emergence at par with
. X ) K Azadirachtin formulation @ 6ml/L .
Coimbatore azadirachtin formulation @ 6ml/L i emamectin benzoate
or @4ml/L spraying at 50% pod
maturity and maturity (S3)
WEfdT  SSe @ 0.3g/L, | 50% et UiudEdT ST gRdeEdr (S3) | $HMfFeT SWue (1.00% ) o SIS
THHTATY, ST TSI SR @ 6ml/L o fogshE e &fa (1.33 %)
=T SKNAU, Jobner Emamectin  benzoate@  0.3g/L, | Spraying at 50% pod maturity and | Insect damage (1.33%) at par with
Chickp azadirachtin formulation@ 6ml/L maturity (S3) emamectin benzoate (1.00%)
ea WEfdT  S§e @ 0.3g/L, | 50% Welt aftasredT 3T giderEdT (S3)
R sicei Gl TSR BHARE @ 6ml/L o fsgeha T8 hH TIEh I35 (0.33%)
MPKV, Rahuri Emamectin  benzoate@  0.3g/L, | Spraying at 50% pod maturity and | Lowest adult emergence (0.33%)
azadirachtin formulation@ 6ml/L maturity (S3)

>

% UeH died (@Feraigead taut ) & vea & g

K2

*

Experiment on integrated approaches for

TehIeha gEeh T OR ST

AT THUT. % gt Yefe o forg, fofi=t wehiena
TR T STTSTHTAT TTT | 37T Aok YTH IROTHT & JdT TefdT
foh 0 STAR S TS (gFHHIRA SSITE 5SG @ 0.3g/L @
50% TTaeFerdT 371 gitasrerdT ST TsieifaeT 10000 ppm
@ 7.5 fuch/frm i & @19 fist ST=mW), T4 (f-%ad
ieT) -THAfFeT SSiivE 5SG @ 0.3g/L T 50% Tiderrdr
ST afTerrdT I HEet i fegehta 31 6 fomi o fow 4 =
& foru wom diefefis Yohe o et sfiSii o1 Hiergsie ), T8
(s et (700 T1T) Yok | dTot ST ohT HICISSISH )
6 Tt o foTw 4 ¥ S s e 31ef o |y 5 oy fopam
oSt + STerRTsheh: MgSO4 @ Sg/ferarm sfist) 3R T6 (
FERTF SSITE 5SG @ 0.3g/L T 50% Tiaeraar 3T
qfigeaar AR i W wHd weRE  foewE)
TSR 379 o TTY 5 TT/fRIT ST + STersTsheh:
MgSO4 @ 5g/fr <fisT) & ST=m 3ER, 77, 38, wAlferr
ST =T 6-9 AR doh HSRUT o T § Uod sfieed &
EERERRICID]

management of pulse beetle (Callosobruchus
sp.)-

Various integrated approaches were tried for better
management of pulse beetle (Callosobruchus sp.).
Results obtained so far suggest that some of the
treatments like TS5 (pre-harvest spray of
emamectin benzoate 5SG @ 0.3g/L  at 50 %
maturity and maturity and seed treatment with
azadirachtin 10000 ppm @ 7.5 ml/kg seed), T4
(Pre-harvest spray of emamectin benzoate 5SG @
0.3g/L at 50 % maturity and maturity and
solarization of fresh seeds in clear polythene
packet for 4 h for 6 days), T8 (Solarization of fresh
seeds in clear polythene (700 gauge) packet for 4 h
for 6 days and seed treatment with diatomaceous
earth @ 5g/ kg seed + Desiccant: MgSO4 @ 5g/kg
seed) and T6 (Pre-harvest spray of emamectin
benzoate 5SG @ 0.3g/L at 50% maturity and
maturity and seed treatment with diatomaceous
earth @ 5g/ kg seed + Desiccant: MgSO4 @ 5g/kg
seed) were effective in management of pulse beetle
across the locations for storage of pigeon pea,
green gram, black gram, cowpea and chickpea up
to 6-9 months.
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Table 12 : Effective treatment combinations and storage periods for different crops and at various centres

T &% stgTuT <t TRfer | STt SuEmR
Crop Centre arafer (qg'ﬁ) Effective treatments
Safe period of

storage (months)

T8 (6 fot & forw 4 =2 & fou Ty uiferefm Bohe & 9 ofiS T HiewgeleH 3K
SEEmiEE 37 @ Sg/kg A + SIATLHF: MgS04 @ Sg/kg ST % A S I=R)

foiuaey, JeTHT o (ID-0.77%)
HEX PJTSAU, Telangana T8 (Solarization of fresh seeds in clear polythene packet for 4 h for 6 days and seed
Pigeon pea treatment with diatomaceous earth @ 5g/ kg seed + desiccant: MgSO, @ 5g/kg seed)
(ID-0.77%)
fiehelt, Jrehiar 6 T YA (TSN 0.53-0.99%)
PDKYV, Akola All treatments (ID 0.53-0.99%)

T6 (THMHFT SSE 5SG @ 0.3g/L @ 50% URuerarar iR qiusedr 3R s Su=R &
a1y ST 31 @ Sg/kg S + SIATHH: MgS04 @ Sg/kg o) T T HoA
(ID-0.75%)

T3 (Tenfetfae 10000 T @ 6 faefi/elt F1 50% dfueear SR afuesd T I Fers
iR srremtE ot @ 5 T/ fRam Sfiet + SeTyshe: TSiEer , @ 5/fFm s
w1 sfist TR (STTEEL- 0.83%),

& 5 (TR SSITE 5SG @ 0.3g/L @ 50% FReedT ST JiuesdT o 9H: e 8 3K
TSR 10000 ppm @ 7.5 ml/kg st o |1 &S SU=R) (1D-0.92%)

T8 ( 6 T & fIT 4 w2 & forw s wiferefi Ushe & aret sfisll 1 WieREsTH 31K
ST 37 @ Sg/kg S + STORES: MgS04 @ Sg/kg s & @1 st IT=IR)
(ID-0.92%)

6 T6 (Pre-harvest spray of emamectin benzoate 5SG @ 0.3g/L at 50% maturity and

el ST, SR

N

Green gram JAU, Jamnagar . . . .
maturity and seed treatment with diatomaceous earth @ S5g/ kg seed + Desiccant:

MgSO, @ 5g/kg seed) (ID-0.75%)

T3 (Pre-harvest spray of azadirachtin 10000 ppm@ 6ml/L at 50% maturity and
maturity and seed treatment with diatomaceous earth @ 5g/ kg seed + desiccant:
MgSO, @ 5/kg seed) (ID- 0.83%),

TS (Pre-harvest spray of emamectin benzoate 5SSG @ 0.3g/L at 50% maturity and
maturity and seed treatment with azadirachtin 10000 ppm@7.5 ml/kg seed) (ID-
0.92%)

T8 (Solarization of fresh seeds in clear polythene packet for 4 h for 6 days and seed
treatment with diatomaceous earth @ 5g/ kg seed + desiccant: MgSO, @ 5g/kg seed)
(ID-0.92%)

& 5 (THMEFT SN 5SG @ 0.3g/L @ 50% UiaeadT 3T aiusredr W S-5aed & i
TSI 10000 ppm@7.5 ml/kg et 3 ATl ST ITEW) (STSE-I)
TR SIS 5SG @ 0.3g/L @ 50% Tievaear S aieeaar T 3R 6 fei o faw 4 5
% foTT Tuw dieftefiT ¥ohe & qreT st ot EeRIgSIT ) 1 S1-%8e T) (ID- 0.67%)

T6 (THMFT SSITE 5SG @ 0.3g/L @ 50% TRUererar S iuererar W 3fi-waer & 37t
TR T @ Sg/kg S + fe@Fhe: MgS04 @ 5g/kg W) (ID-0.67%) % 1Y st
SEEIE

9 T5 (Pre-harvest spray of emamectin benzoate 5SG @ 0.3g/L at 50% maturity and
maturity and seed treatment with azadirachtin 10000 ppm@?7.5 ml/kg seed) (ID-nil)
T4 (Pre-harvest spray of emamectin benzoate 5SG @ 0.3g/L at 50% maturity and

=T R, TEH

Chick pea MPKYV, Rahuri

maturity and solarization of fresh seeds in clear polythene packet for 4 h for 6 days)
(ID- 0.67%)

T6 (Pre-harvest spray of emamectin benzoate 5SG @ 0.3g/L at 50% maturity and
maturity and seed treatment with diatomaceous earth @ 5g/ kg seed + desiccant:
MgSO, @ 5g/kg seed) (ID-0.67%)

T1 (TATFEFT 10000 ppm @ 6ml/L FHT 50% TRusEIaT ST TRasrerdt W f-hee T 3
6 Tt o6 forw 4 =i 3 fore Tm ke © ATt STl il HierssiR ) (STTSET-317T)

FOATFEA SSITE 5SG @ 0.3g/L @ 50% Tiersar 7 aitgerar 9t 31t 6 ot & faw 4 =5
o foTe T e Fohe & ATt SISt 1 AierrzoR) i S-Fad fogwm) (T -3)
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& 5 (TEAfFT ST 5SG @ 0.3g/L @ 50% URusrdT 3T Rersdr W ¥t wae B 31K
T 10000 ppm@7.5 ml/kg st % 1o fist IT=m) (M-I

T7 (6 feat 3 foTw 4 =12 & forg a1 diferefir Gehe & arst il ot | 3T TstifEifere
10000 ifter @ 7.5 fireft / fopmn <fist 3 wrer i ST ) (3TEt-3p=n)

T8 (6 ferit & fow 4 =2 & fog @ diferefw A% & o ISl 1 GieRrgy 3R
SEEMEEE 37 @ Sg/kg A + IALHF: MgS04 @ Sg/kg ST % A S I9=N)
(-

2 (ATELN-0.67%) T 6 (FATEL-0.87%)

12 T1 (Pre-harvest spray of azadirachtin 10000 ppm@ 6ml/L at 50% maturity and
maturity and Solarization of fresh seeds in clear packet for 4 h for 6 days) (ID-nil)

Black gram TNAU, Coimbatore

T4 (Pre-harvest spray of emamectin benzoate SSG @ 0.3g/L at 50% maturity and
maturity and solarization of fresh seeds in clear polythene packet for 4 h for 6 days)
(ID-nil)

TS (Pre-harvest spray of emamectin benzoate SSG @ 0.3g/L at 50% maturity and
maturity and seed treatment with azadirachtin 10000 ppm@7.5 ml/kg seed) (ID-nil)
T7 (Solarization of fresh seeds in clear polythene packet for 4 h for 6 days and seed
treatment with azadirachtin 10000 ppm@7.5 ml /kg seed) (ID-nil)

T8 (Solarization of fresh seeds in clear polythene packet for 4 h for 6 days and seed
treatment with diatomaceous earth @ 5g/ kg seed + desiccant: MgSO, @ 5g/kg seed)
(ID-nil)

T2 (ID-0.67%) & T6 (ID-0.87%)

T7 (@ sfisii 0 9% difeefis ¥he & 4 52 & U 6 fei & fou demssiye oft
TR 10000 Hiien @ 7.5 foeft/fommm sfist 3 arer sis ST=m) (M- 0.58%)

3 2 (TenfsifereT 10000 e @ 6 for el /aft. F1 50% uiusear it gitasadr ) wad-
v fogwm iR gemetfaeT 10,000 didiem @ 7.5 ficfy/fmm e & @ e 3=m)
(3TEET- 0.75%)

ArferT T, AR T4 (ID-1.0%), T5 (ID-1.0%)

Cowpea UAS, Bangalore T7 (Solarization of fresh seeds in clear polythene packet for 4 h for 6 days and seed
treatment with Azadirachtin 10000 ppm@7.5 ml /kg seed) (ID- 0.58%)

T2 (Pre-harvest spray of azadirachtin 10000 ppm@ 6ml/L at 50% maturity and
maturity and seed treatment with azadirachtin 10,000 ppm@ 7.5 ml/kg seed) (ID-
0.75%)

T4 (ID-1.0%), T5 (ID-1.0%)

% gfaeft verr ufiftafoay & qga oeror & R < Experiment on effect of entomopathogens and

HERUT e, Hhie HR ST STTETHAT 0 TS inert dust on storage insect pests and seed
’ ° viability during storage under ambient
SR ATSRa 4T oh THTS T ST condition.

. - 8
&Z@W R T S e AT Two commercial formulations (1.2X10" CFU) of

Beauveria bassiana and Metarhizium anisopliae

aTforfeereh FIehToT (1.2X 10 " CFU) 1 3Tet SR el were tried for management of storage insects of
fiERuT hiel o Yere o foru s fomu mu) 1frentsr shat & cereals and pulses. In most of the centres results
. . were obtained up to six months of storage only.

AT T HE 5 HEROT ; TROTH J1 e ey i Preliminary resﬁlts suggest that highez(rg dosgs
g sdrd € foh ST Gt i 3= gush (20 (20g/kg seed) of both the entomopathogens were
T/ RrT oD St TuTe off ST e w3 veruas highly effective providing required protection up
) . to six months of storage. However, in some of the

ngwm off| FeTifen i@a@ﬁw centres, Beauveria bassiana commercial

siferraT oo wfteReor derifsrrm  srfaifeern formulation excelled over Metarhizium anisopliae
/4
o gfieme gw 2 el @ @ 5 commercial formulation. Addition of

diatomaceous earth @ 5g /kg seed also enhanced

7T /fe sftst foret T & off QT i TRTSTehT §RT 9&H i the protection provided by both the
TE et # afig g B | Tk QU Hied o siewor & st entomopathogens. Observation from one full

> . - o season storage may ascertain best treatment
A ST Tl T Al ] combinations.
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ATTTRT 13 : Shal 9T THTet SISt U= 3T WeNoT ety

Table 13 : Effective seed treatments and storage periods for different crops and at various centres

a2
AR-IISS - Annual Report : 2022 ||65

Lo &% SISt A Feferd srafer (TE) STt STER
Crop Centre Safe period of storage (months) Effective treatments
TR ATy, FRER . Tt ST (3775 0.0-1.00%)
Maize TNAU, Coimbatore All treatments (ID 0.0-1.00%)
BeTifere STfaaifeeran @ 20 o / fora st + sREHTEE 31d @
iSieeaT, JerTHT 6 57 / T <fis (gt o)
PITSAU, Telangana Metarhizium anisopliae @20g /kg seed + diatomaceous earth
g @ 5g /kg seed (ID- Nil)
Paddy FERAT A @ 20 T / T i + SpRmReE o @ 5
OTSIUTTSATY & SRS, st ; T / FoRaT it (STTELT- 0.14%)
PAJANCOA&RI, Karaikal Beauveria bassiana @ 20g /kg seed + diatomaceous earth @
5g /kg seed (ID- 0.14%)
rferm T, SR 6 Tl IR (3ATEE- T)
Cowpea UAS, Bangalore All treatments (ID- Nil)
3% JuTd, ST . afl SR (3ATEE- T)
Black gram UAS, Bangalore All treatments (ID- Nil)
BerRfsrm sifaiftern sl Sigwt T IT=R @ 10 /i sfiwr
= RERIE IR 6 (3TN 0.0-0.67%)
Chickpea MPKYV, Rahuri All treatments except Metarhizium anisopliae @ 10g /kg seed
(ID 0.0-0.67%)

2.2.5 ST THERTT

% Tt woer foret iR ek Aa-fuar afga g @
St hT AT o foTU T AT ATHRT IR EHIT &

TRT I I=T

Y 2021-22 % IR, U, T8, =T, FRATSH, Hafehl, I,
32, &, HiTe s, T, EShelt 316 i 73 foret §
IeTE UTST o FIq swad St o1 SRR ATl farar

Rl

2.2.5 Seed Processing

Experiment on optimum sieve size and type of
screen for grading seeds of different crop

varieties and hybrids including their parents

Optimum sieve size for thickness grading in new
varieties of paddy, wheat chickpea, soybean,
maize, pigeon pea, black gram, Dhaincha, field
bean, finger millet, sunflower and sunhemp has

been optimized during 2021-22.

ATTCTeRT 14 : SfTSHT <A1 AT o FTT SThietd ot SR T o STT8R BhiT TR

Table 14 : Crop & variety wise screen size optimized for grading of seeds

A | g oISt T AT faferemar et ST TART IMSCS uEeh | e
Crop/ Centre (Srfor) Variety L) 31'-!'\311"31?{ <hd =
Seed Size Sieves used DAL BT st | T
(categories) (mm) TR 67 (%)
(fﬁ-;ﬁ) 31X See
mscs | @ |
Recomme | Standa | Rec
nded Sieve rdized ove
Size (mm) Sieve ry
Size (%)
(mm)
Bic]
Paddy
HAEHNTR-IETARSTE, | HEIW 9T/ Medium slender sl 1718/ PB 1718 1.80 s 1.90s | 90.9
3TRTH, HHATA TEIH qdal / Medium slender st 1692 / PB 1692 22,2115 1%, 1.80s 1.90s | 92.5
ICAR-IARI, RS, Karnal HEIH Uddl / Medium slender st 1609 / PB 1609 1.6s 1.80s 1.90 s 93.6
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IR 1009 99 2.2,2.0,1.851.8,
. T2/ / Coarse/ Bold 1.85s 2.00s | 90.0
AT, e CR 1009 Sub 1 1.7s
TNAU, Coimbatore . 2.0,1.85,1.8,1.7,
HEIH 9ddT / Medium slender TEldt 45 / ADT 45 165 1.80s 1.85s 86.1
d S
STl e et 1.85,1.8,1.7, 1.6,
ST & FRAR, | i o et / Small seeded et 5204 / BPT 5204 170 1555 | 979
EXtEET 1.55s
PAJANCOA&RI, fret AR 1009 T 1 22,2.0,1.851.8,
. 1.85s 2.00s | 98.7
Karaikal Bold CR 1009 Sub 1 1.7s
BT ST AT / Small seeded iepelt foretes / PKV Tilak 1.70's 1.60s | 842
el TITHST / PKV 2.0,1.8,1.6,1.4
BT oS 91T / Small seeded P e 1.70's 1.60s | 86.2
HMT 125
BT ofIS 1T / Small seeded AT 5/ RTN 5 1.70's 1.60s | 83.8
Tey ST 9Tt / Medi ded /PDKV 1.80 1.80 923
edlium seeae N S . S N
‘Tﬁ?ﬁéw_cﬁ, STeRIAT 4 Kisan
PDKYV, Akola Ty S 9Tt / Medium seeded HehleAt - 6 / Sakoli— 6 1.80s 1.80s | 87.9
eI S a1t / Medium seeded T 1001 / MTU 1001 2.20,2.0, 1.8, 1.6, 1.80 s 1.80s | 88.6
Teqq S ATt / Medium seeded e 51/ CO 51 14s 1.80 s 1.80s | 84.6
eI sisf 91T / Medium seeded ljflvﬁ/ Suwarna 1.80 s 1.80 s 86.7
TEW SIS a1t / Medium seeded Hehiedl - 9 / Sakoli— 9 1.80 s 1.80s | 90.3
Teqg S ATt / Medium seeded Y 1010 / MTU 1010 1.80 s 200s | 852
SfsfiEt-05-01 / GGV-05-
BT / Small Seeded 1.70 s 140 s 99.3
JUTH, T 01 2.2,2.0,01.8, 1.6,
UAS, Raichur BT ST / Small Seeded SRR 15048 / RR 15048 1.40's 1.70's 1.60s | 96.0
TEW SIS a1t / Medium seeded g 1010/ MTU 1010 1.80 s 1.80s | 96.0
R
Wheat
ST STSTITHTS Hieg Higg / Bold seeded TET 3226 / HD 3226 3298 24,29 230s 240s | 888
STRTH, FHLATA Tiee Weg / Bold seeded HI 1620 / HI 1620 - '2’1 T 230s 240s | 89.6
1S
ICAR-IARI RS, Karnal Tiee Weg / Bold seeded HI 1628 / HI 1628 230s 240s | 88.7
3I1q defiesed 550 /
Sice Wee / Bold seeded S 230s 230s | 85.7
Unnat PBW 550
o aftrmET ITq Hisfiescy 343 / 2.5,24,2.3,2.1,
Y Sice Wee / Bold seeded S 230s 230s | 909
PAU Ludhiana Unnat PBW 343 1.9s
disftesey | S/ PBW 1
Ty S Tt / Medium seeded i & 2.10s 230s | 913
n
T @ 5Tm)
TITTE 896 / WHD
TS TR - TSI Tiee Wee / Bold seeded S 230s 240s | 953
896 32,2.8,24,22,
’ TS TEEl 943 / WHD 2.1s
ICAR-IARI RS, Karnal Hles € / Bold seeded 013 8 230s 240s | 94.7
AT
Checkpea
T T WHT Anigeri / 4.75,5.00, 5.50, 93.5
BT fisT / Small Seeded S 500 475+
Supper Annigeri 6.00 r 0
JUTH, TIT . 92.8
8 8 ey ST 9Tt / Medium seeded TSI 49 / NBeG 49 5.00, 5.50, 6.00, 550 6.00 r
UAS, Raichur 1
6.50, 7.00, 7.50, -
e S 91T / Medium seeded TS1EST 47 / NBeG 47 8.00r 550 550 9‘
JUTH, IRATS Sfisier 111-1 5.00, 5.50, 6.00 90.8
SO i e sisT 91T / Medium seeded ’ ? ’ 550 6.00 r
UAS, Dharwad BGD 111-1 6.75,7.25r 8
. et e
e sisT 91T / Medium seeded 550r 6.50r 84.6
PDKYV Kanak
itehelt, TehiaTT el e 4.0,4.5,5.0,5.5,
’ TeH SIS 91T / Medium seeded 5.50r 6.00r | 90.7
PDKYV, Akola PDKYV Kanchan 6.0, 6.5, 7.0r
] ST 9218
T ST 91T / Medium seeded . 550 6.50r | 87.1
Jaki 9218
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il hraedl-2
Hiee HigE / Bold seeded g 6.00 r 850t | 96.2
PDKYV Kabuli-2 7.50, 8.0, 8.5, 9.0,
Higiohelt Shieeit-4 9.5,10.0r
e HigS / Bold seeded o 6.00 r 9.00r | 79.7
PDKYV Kabuli-4
o 88.5
dlce € / Bold seeded . 6.00 r 6.50 r
Vishal 1
e, TRl fefiarser 5.0,5.5, 6.0, 6.5, 88.3
s Sice Wee / Bold seeded o 6.00 r 6.50
MPKYV, Rahuri Digvijay 70r 5
ol ferarrst 88.4
dlce €ieE / Bold seeded > . . 6.00 r 6.50 1
Phule Vishwaraj 0
L IRICIE
Soyabean
JUUH T STE 335 4.75,4.50, 4.30 83.9
= s e SfiS 3Tt / Medium seeded ’ i ’ 4.00s 3.75s
UAS Raichur JS 335 4.00, 3.75s 0
JUTH, TS . <luasf 24 4.40, 4.30, 4.00, 95.6
8 e S 91T / Medium seeded 4.00s 3.75s
UAS, Dharwad DSb 24 3.75,3.50s 9
Tl T (HeITd 726 71.0
ey ST 91T / Medium seeded e ) 4.00 s 475s
TR, TR Phule Sangam (KDS 726) 4.75,4.50, 4.0, 0
MPKV, Rahuri %l feRTRIT (ST 753 3.75, 3.50s 733
He ST 91T / Medium seeded > . ) 4.00 s 475 s
Phule Kimaya (KDS 753) 3
HekhT
Maze
Juuy, STTE THUUE 14-138 / MAH 14- | 6.00, 6.25, 6.50 94.0
SN ’ ’ ’ 6.40/7.00r | 6501
UAS, Bengaluru 138 6.75,7.0r 5
JuuE, T A3 6.50, 7.00, 7.50, 94.2
o D e ST 9T / Medium seeded 6.40/7.00 r 7.00 r
UAS, Raichur RCRMH-3 8.00r 5
3AET Pigeon pea
JuuH, SeTe 45,4.75,5.05.5, 91.7
o Y Hiee HigE / Bold seeded STARSH 5/ BRG 5 4751 5.00 1
UAS, Bengaluru 6.00r 9
sfugumeTR 736 89.1
T S 91T / Medium seeded 4.00 r 5.00r
BSMR 736 0
sfTaunaTr 853 91.9
e ST 91T / Medium seeded 4.00r 450r
itehelt, 3TehiarT BSMR 853 6.0, 5.50 5.0, 4.75 1
PDKYV, Akola Sics W2 / Bold seeded Hiehell GRT / PK'V Tara 4.50,4.00 r 475 500r | 86.0
86.0
TeW SIS 91T / Medium seeded Tehdl 8811 / AKT 8811 4.00r 475 0
Tiee ee / Bold seeded Treeft / Maruthi 475« 5.00r | 803
2
JUUH T 3.50, 3.75, 4.00, 89.3
= o BIeT ST 1T / Small seeded SISt 152 / GRG 152 4.00 r 375t
UAS Raichur 430,4.50 r 1
382 Black Gram
AT, R 1S €SS / Bold seeded sfiTT 9/ VBN 9 3.4.3.2,3.0,2.8, 2.70s 320s | 873
TNAU, Coimbatore sice 2 / Bold seeded disfitT 10 / VBN 10 2.7s 2.70s 320s | 91.7
fiesuTEaT & Sres, | FE SfiS A1 / Medium seeded | USRI 6/ ADT 6 2.70s 270s | 87.0
FEH 3.4 .32,3.0,28,
PAJANCOA & RI, g HigS / Bold seeded HfiefitT 8 / VBN 8 27,258 2.70s 30s | 912
Karaikal
=
Dhaincha
i 22,2.1,2.0,1.9
IRTH, AT Tiee eg / Bold seeded HwEel 37 / CSD 37 - '1 ’8 D 2.00s | 90.4
ICAR-TARI RS, Karnal 8
frosugAEie T & FANTE,
FSHA 22,2.0,1.85,1.7,
e sist a1t / Medium seeded T / Local - 1.60 s 80.6
PAJANCOA & RI 16,155
Karaikal
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Juud, T 14,1.6,1.8,2.0,
S S dies €1gs / Bold seeded TR / Local 2.00s 91.4
UAS, Raichur 2.2s
Fiee i1 Field Bean
JuuE, STeTE |15 5.0,5.5,6.0, 6.5, 92.9
S h T SIS 91T / Medium seeded 6.50 r 6.00 r
UAS, Bengaluru HA'5 7.0r 3
Ragi
JUTH, STTE 1.4,13,12, L1, 91.2
S e T oIS 91aT / Medium seeded HTHSAT 340 / KMR 340 140s 1.20r
UAS, Bengaluru 1.0r 1
et
Sunflower
ARTT 92 / RHA 92 2.40 2.80 909
: 40s .80's
JUTH, HTTE , 3.25,3.0,2.8, 2.4, 6
S e T SIS 1T / Medium seeded
UAS, Bengaluru HITATd 1103 T/ CMS 1.85s 92.3
2.40s 240s
1103 A 9
e
Sunhemp
JUTH, TR =Y Siee i / Medium Bold 1.6,1.8,2.0,2.2,
o S JRJ-610/JRJ-610 2.00s 88.7
UAS, Raichur seeded 2.4

R/
0.0

i Tores ST TEERT0T & HTETH W THIATA S o Ta 8T
I

TMAR A a6 T STHTTR-STSRSATE, ITRTH,
FAT AR d0E, FeEmET § SRS o @ i
frsshel o STTUR W, 78 i ot 7% @ for TecaeRtur
ferursten 3 3o % 2’ @t 31T 15 feretiom ufe firme e
T T, Teh o Ui H2T 0T dATel sfisT JEEhUT TS,
FATA ST F Tale o T 71 o6 ofiT oh Sfeshuor o forg
EERITEE

AT o oIt hl TS | heTs o arg ht fivrare
T TR

TR T AT fohaT 7T g ey 36 9o 9,
e afteEdr (MC>15%) W ST 1 fUerg & @y
fisit i TeTE Aea S re &St ot TS, e A
SEHEATT SR GRT ST hl FeTs hl T3] HaT8l FH SISt
&, forerd =rerehar, sfist ATgeRITRIRT SR ST & ==
T (%), Wi ST (%) 1 HE hl aiaea@r (MC
<15%) YT ET & die ot sfisil T &St R
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Experiment on management of karnal bunt
through mechanical seed processing

The experiment was conducted at ICAR-IARI,
RS, Karnal and PAU, Ludhiana for two
consecutive years and based on the findings, it is
recommended that 2°slope of deck of the gravity
separator and 15 kg per minute rate of feed, for
one tonnes per hour capacity seed processing unit,
is recommended for processing of wheat seed for
management of Karnal bunt.

Assessment of post-harvest deterioration of
soybean seed quality

The experiment was conducted at three centres
viz. PDKV, Akola; MPKYV, Rahuri and UAS,
Raichur. The salient findings were as follows, the
seed threshed with stick beating at physiological
maturity (MC>15%) recorded better seed quality
followed by seeds threshed by multicrop thresher.
The lowest seed damage, electrical conductivity,
seed mycoflora and higher values of germination
(%), physical purity (%) was recorded by the
seeds threshed with hand beating at harvest
maturity (MC<15%).



\ f;.«_".l‘

L S B
-

LS\ LS

-
i
(o
e Py ® L]
L] »
. @ -



= 40 TEINO.0F ST ) il
N 200 W
%v@Wéﬁﬁw §%@¥Aw = 5,

Rr sl ey

QGQ GQ@

w8

o)

Trihal Sub Plan




\ f;.«_".l‘

L S B
-

LS\ LS

-
i
(o
e Py ® L]
L] »
. @ -



AT
ICAR

M ApIgd - W1 A ¥ - i wferda : 2022 "é%

3. Tribal Sub Plan

3.1 TSI 3T FISTHT o dgd "R = s fagme
A, UF &I AT hl SucTfeadt

¥ 2021-22 H T SfiST IeATE SR sfewer fafate,
U it shl STfe, sferor e af gem fd gferen
fe | Sfrern/Ses % HreEd | HATfeardt aqer
AT 6 FoTC | ST (TET 3T 1.3, 37, 9. T
FHIFA 17.00 ARG T H TRTS A1)

7 [T o 28 TSIl § =T, 718, 3T, 9T, Herh, e,
Tl sfist feraeer we et sfis Ieured dele o
TR E AT 8087 STfearEl foram e g

FA 35 IRTE0T FRIGHH o ST T 1589 ST
SRRt el fof et o Giera siisT WOSRUT o @Tel-
e foreare a1 feraeot fefa ) foreTt o @i et
452 UHUAE! AT Ry

ST fRETHT ohT TUTET SffSf SeaTed # HATHIHT s
T I AR § GaR & o1 Fweh wewrtt e
SeITE T FAT |

SR ST & gfor ifaes dafwt & wey § o
396 W& T (SIS T fohe, 0 I, BRI, TR for 1)
HATTGATHT i b1 forded e Ty

ToreTeTT sht TR G < o fore qe wee! o e
I et o fore war it fopu ) forermT o6 for st
ECHEIEICIERIERR N

3.1 IISS Main Scheme Achievements under Tribal
Sub Plan

A total amount of Rs 17.00 lakhs released to seven
organizations (SAUs and ICAR Institutes) for
welfare of the tribal community through training /
demonstration in quality seed production and
storage activities, supply of quality seed, storage
structure and micro-irrigation facility etc. during
the year 2021-22.

Around 8087 tribal farmers have been benefited
through distribution of quality seed and
demonstration of quality seed production
technology of Gram, Wheat, Potato, Paddy, Maize,
Soybean, Groundnut, Lentil, Pearl Millet, Finger
Millet, Foxtail Millet, Linseed, Safflower, Mustard
seed from 28 districts of 7 states.

A total number of 35 training programmes for
around 1589 tribal farmers have been conducted on
seed treatment, quality seed production, seed
processing technology and safe seed storage of
different crops alongwith distribution of extension
literature. A total number of 452 FLD have been
conducted at farmer's field.

Farmers participatory seed production programme
have been conducted for making tribal farmers self-
reliant in quality seed production and improvement
in their livelihood.

Regarding physical assets created in Tribal Sub
Plan, a total number of 396 farm input (small tool
kits, farm implements, sprayers, store bins etc.)
have been distributed to tribal famers.

Field visits have been made for demonstration and
monitoring of crops for on-farm suggestions to the
farmers. Exposure visit of farmers have also been
organized.

b L]

“HT 1 HE ST shl AT Farfer” ot ueh feafir afkrerr @ ware srishn derm i, forooqqe fSrer, wforg # feish 02.01.2022
One day training cum interaction programme on “Scientific method for cultivation of potato crop” & distribution of Inputs
on 2" January, 2022 at Maibam Village, Bishnupur District, Manipur
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3.2 FAATH I 3T ATAT HIASHY oh Sfaid ARGt TR
e ATHUT TRATSTT - S (FHeT) hi Suertourat

Hqford 7R ATfeles foemme Seehs <x1 o1 Sifom et 8T 81 iy
4 wEeaul ST o STarsTe, Y & foehrd 7t ek el e
8, STRT 3T o [T R TS TRTAT 18] Ugl & ST S &1 oh fohd T
aoft oft forfrer et ot ot foremt S sg-srTferatt o Ferf o
A U ST 2T T HiTT shl O shtA o o Torerir sffst
IeITE T RTE0T & AT, a1 Sig o foIg ©d # a1y
T ST, HEROT EEHTE 37 3T Y ST1aH (Hifes daf) qer
TSR AT SIS 2T AT o fopi st witar Ais 7 sitst
SCUTEH o SATAISH o6 Ie3d U HTGTHT THETT o ATHTIST-
ST G o FoTe SIS Ter 39 A ST (STead) 3 3hi 75 off
FIfare 19 TETHRY 3 HToT, hat ot i et Fo 5e
T TATIer 3Tl

A 202 1-22 SR SRS WA T eIt ST T ST -
ST (FEcT) o ded. foRemT & e o forg sfeamelt &t &
A Tfafafert & SIS o foTe 321 97 o 28 Teant har
1% 100.00 TG T ST fohu 1) forf3=1 et # Torarer sitst
3IaareT W TRy ufsreqor swrefsem; foramt it arflert sfiw
IqTE TR, o st 3R IeE, oS Hewo
HTEATSAT, HH LT ITHLI S DI FHTY ITHTI o fofaLr;
9216 AT FoRETT hl AT~ e Aot farfi=T Ty
3T ST UHUSTEY, TEwi - ST Uea SR ATTaTY i oA Y
TS | FeA 51578 TR, orerTgul SfiST; 1065 T aftS Wewor
Q) 3T AE, SIS IeAEH, HEWOT R TUreT qe™ o fafie
TEIHT W 82 RTE0r hrRlshH AT 1190 ThuaS! Wt et
[EEIEIEICEISINEIRIECIEIRI
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3.2 AICRP on Seed (Crops) Achievements under
Tribal Sub Plan (TSP) Programme

Balanced growth and economic development are the
ultimate aim of every country. In spite of significant
strides made in agriculture, development is yet to take
place in remote areas, which have not received any
assistance for their upliftment and the farmers of these
areas were still dependent upon the old varieties and
landraces in different crops. Hence, Tribal Sub Plan
(TSP) was initiated for socio-economic amelioration
of the tribal communities with the objectives of
organizing seed production in farmers' participatory
mode to cater the local demand of quality seed,
imparting training on quality seed production,
enhancing quality of farm saved seeds, supply of
quality seeds, storage structures and other farm inputs
(physical assets). Due to COVID 19 pandemic, the
implementation of TSP across the centres was
impacted to some extent.

During 2021-22, under AICRP on Seed (Crops), Rs.
100.00 lakhs were released to 28 cooperating centres
across the country for organizing mandated activities
in tribal areas for the benefit of farmers. Special
training programmes on quality seed production in
various crops; farmers' participatory seed production
activities; distribution of quality seed & fertilizers,
seed storage structures, crop protection equipments &
small farm equipments; FLDs, exhibitions and
exposure visits were instituted by varied cooperating
centres benefiting 9216 tribal farmers. In toto, 51578
kg of quality seed; 1065 no's of seed storage
structures, crop protection equipments & small farm
equipments were distributed. Similarly, 82 training
programmes on various aspects of seed production,
storage and quality enhancement and 1190 FLDs were
also organized for the benefit of tribal farmers.

ATFCART : 2021-22 o SR ARG WA Tl STTHET TS - ST (FEe) % STHH % qed ek STcifoua i @i
Table : Summary of physical achievements under TSP of AICRP on Seed (Crops) during 2021-22

it siEroT T
EISAER ’ TFIUTH
BRI, B S ufdteror | wwwerEt .
| ¥ (R . . . e | wmmeft @=)
w3, IAHT (TE) ) ) . .
Centres Seed i L. (TS'T) Beneficiary
S. L. Seed storage bins; Training FLDs
distributed Exposure (No’s)
No. sprayers, small farm (No’s) (No’s) .
(kg.) ) visit (No’s)
implements (No’s)
1 Ty, 3G / AAU, Anand 50 1 100
2 | sfeg, =t/ BAU, Ranchi 29 1 59
refiugendhelt, aTdTel / DBSKKV.
i ’ ’ 351 4 120
3 Dapoli
4 | wdfiert, TR / MPKYV, Rahuri 4800 160
5 Th1E, ST / SKUAST, Srinagar 8095 7 100 390
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6 JUUH, é"'l?j"& / UAS, Bengaluru 13706 300 3 - - 272
7 | demeE, T/ VSI, Pune - - 1 - - 20
§ | T, SREe / AAU, Jorhat 4 - 1 1 48
9 | VTSR, X / ANGRAU, Guntur 14489 176 3 12 2 734
10 | g, $%T / CAU, Imphal 6 7 2 63
Hiogerurdienet, et /
Y - 8 1 - - 275
11 CSKHPKYV, Palampur
12 | g, wEhdt/ KAU, Pattambhi 100 6 1 - - 326
13 | TIUg, T8 / NAU, Navsari 2092 8 9 292 1 1025
14 | WiEAE, 31T / PDKYV, Akola 2208 405 4 = 1 1968
15 | TRy, 781/ RPCAU, Pusa 45 - 1 - 1 170
16 | THFIEES, S / SKUAST, Jammu 35 16 2 - - 60
17 JUTH, grRdTS / UAS, Dharwad - - 3 - - 100
18 | I, WL/ UAS, Raichur 1560 39 5 = 492
19 | Feere, YTt / UBKYV, Pundibari 3550 8 9 80 2 928
20 | e, W/ BAU, Sabour = . 11 = = 375
HTSHTHR-SARTHAR, FAR ’s . ’s
21 ICAR-DRMR, Bharathpur
) g 150 - 6 100 - 704
22 ICAR-RC NEH, Manipur Centre
STEHTAT-HATSHIH, T
€ 151 = 6 5 - 302
23 ICAR-CICR, Nagpur
TSHITR- ST, TaUeTE
L 240 = 1 600 - 500
24 ICAR-IIOR, Hyderabad
ko
> 51578 1065 82 1190 8 9216
Total

sfieaaehe, arareft # Zreadt nfafafer
TSP activity at BSKKYV, Dapoli

— S S

\ /
) 8 v —

fretendl, it 3 Frugdt miferfer
TSP activity at PDKYV, Akola

HATSHTS ST AT &, Horqe o gt wferfarfer
TSP activity at ICAR RC NEH Region, Manipur

TSP activity at UAS, Raichur
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4. TAR Tiafaterat

4. Extension Activities

TR SRTEehdaT @HTE

R SfIT SHaT o sfier TTeRETE % Wt % S ST
TG o TTT HEAT 3T 16 | 22 3T, 2022 o S TAed
= STReehdT T T STTEISH foham T et st
form dem wes o 5@ Frisha o S ardifem o wat et
3G I § HfYq i SITTeehal SRIsRH T SRS
ToRT T TR o U o - IR o et STH-UTd
HHT-TT el H T W6 Hae Trifam & 3He |
afshar &g 8 aiter & aiE o et afed 31 Sada e
BT W SETST AT 3N 38 STHH i @Te 8 uiafdd s o fofg
SR TS H T 3T feam TR TS 317 0l UH &I %
T SR ST Tt 35w o oh S TG ohl qTSi e Tk
ST T feReT o fT TeRETe St Suek fEEe WU
STTEhT ShTAShH STTATTSTC fehaT T TSTe oTeT 40 fohami =
FrRHH AT fofam | i o S HEIT o SFiieRt F
T2 STTEehdT T 386k fHE=10T & aiish™” UX, SRed e
T &R (ITETE) T ST =TT 72T 36k TTeey 31
FES SRGHT b 3@ g AHION b1 Seanfed foram ma for 3
T BT S e ot AR & ek Tl i fafater s
TR o & TR 58

ey et S el TR e
W = ey e LR L i ]
R T T
i -

syl S w0 P e W
e 0 sl WE, sier Paive &
1 e T B e e s e
S w0 e e # e
Farumell Wl HEHT e 0 T s
e L I T

R W e wWE W s W
A e W ST e e
o trei mer weaen # 5

Fefirin 0 WY e N s
PR ST W e el T
M ST amTel el 5 TP e sl o) sy

Tt foparT fee o St W 23 fewerz, 2022 =i foram foaw
T TRT | 39 TS o AT <31 o T | feramn i

Parthenium Awareness Week

Seventeenth Parthenium awareness week was
organized at ICAR-Indian Institute of Seed Science,
Mau during 16" - 22" August, 2022, to create
awareness about Parthenium menace among farmers
and public. During this programme, various
awareness programmes related to Parthenium menace
and its eradication were organised inside the IISS,
Mau campus as well as outside the campus in different
near-by villages of the institute. All the staff members
were actively involved in uprooting the Parthenium in
and around our campus. The persistent efforts made
during past few years by the IISS staff made the
campus Parthenium free. Weeds were uprooted from
the campus manually and the biomass was shifted to
composting yard for converting into manure. Farmer's
awareness programme on Parthenium and its control
was organized, and about 40 farmers participated in
the programme. During the programme, scientists of
the institute delivered lectures related to “Awareness
on Parthenium and its control methods”. Further, a
campaign has been made at village level (Onhaich), in
which villagers were encouraged to keep their fields
and village free from Parthenium, owing to its health
and crop risks. The entire activity was published in
local newspaper.

Kisan Diwas

Kisan diwas was celebrated on 23" December, 2022
on the occasion of National Farmers Day. As a part of
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{2 ST AT foraTT gr war # s 1 feremi
I &feh Sfie o Tt o Hecd o SR § Sar 71| T8 o
AeTirent g TETE SR @ o L o1 Aok @1 S 8 ST
ST R R H STk SUFNT L Eferw =it T e

this programme the role of farmers in the development
of country was briefly explained by the farmers. The
farmers were enlightened about the importance of
Swachhata in day to day life. Brief talk on utilization

of kitchen and farm waste to make organic manure
and their uses in agricultural operations was delivered
by the scientists of the institute.

TASUS T (|1, T.- AT ST T 68, 73
TG A1) 2021-22

o Y 2021-22 F A TS fRAMT 3 e & fag

A T (THeg, € TR STHICSAR )
T TR, WROT T 3R HeH R gfere a1rfe 7
SITRTEO/SaR T o feTe et 29.20 TG &R ST foh a7
3 TEUH TSAT ¥ Y, HFHT, HhE HET A AL K
TS St foaeer ST TUreT SfiST SeuTeH dehTeh o
R o HTEIH & T 623 TASUH fohdT amfaa
TR
foreae BT ok feraeor o @rer-mer sfiet U=, urare
o6 GUIATA Sf1sT HSRUT UL 378, HOTqL 371 e ot o
291 Tswa foremi & g et 9 wikraror i
SR fere T
TS T o ToReTHT ol TorareToot offef Sedra ATt
AT ST 3T ST fersht § G T o foTT et 33
LTSI ECHEEIRIIECIC R
QR il TR 3hi et 269 BIE Y HTEH (37T
S BRI, J08% BRI, HHETE M) faaia fhy
TR
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NEH Component (ICAR- IISS Main Scheme)
2021-22

A total amount of Rs 29.20 lakhs released to
three organizations (SAU, CAU and ICAR
Institute) for welfare of the NEH farmers
through training / demonstration in quality seed
production and storage activities, supply of
quality seed, storage structure and micro-
irrigation facility etc. during the year 2021-22.

Around 623 NEH farmers have been benefited
through distribution of quality seed and
demonstration of quality seed production
technology of Rice, maize, rapeseed and Field
pea from 3 NEH states.

A total number of 9 training programmes for
291 NEH farmers have been conducted in
Assam, Manipur and Tripura states on seed
treatment, quality seed production, seed
processing technology and safe seed storage of
different crops along with distribution of
extension literature.

A total of 33 Frontline demonstrations have
been conducted for making NEH farmers self-
reliant in quality seed production and
improvement in their livelihood.

A total number of 269 small farm inputs (viz;
battery sprayer, knapsack sprayer, conoweeder
etc.) have been distributed to NEH famers.
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. )
HIGH TIULOMO FARDETT BF FASOY

Front Line Demonstration on High yielding variety of Paddy var. CAU-R1

e

"SI HHE o UV SfiST ScATE ST AT 2l TEet o shie W o Tee" T e feaefiy

ferouree freT, AOTE 3 foraTeT sht ST o1 forawor
One day training cum interaction programme on “Quality Seed Production of Agricultural Crops and Management of
Pest Diseases of Paddy Crop” and distribution of inputs to the farmers of Khuga Wangma, Bishnupur District, Manipur

I AT 2022 F WTTTETE

Ff forr fepaferemere (o, STeTe) BT STeraiT Srer 1
o fore e = et ST ST firferatt o ot & ST Teehat s
o TTT 3 & 6 e, 2022 T Y T 2022 31 SRS foha
AT 36 TSR T 3G HIFHIT TSAUTS YTai=ie Teard 5
fopart ot 31T ST o Tl o foTq sTRiteRt 3T wfav
TSITerT T SRTET il 913,370 WA ST forq €,
(BIPRT 375), STCTE o Tl SR Hel | UErTgol st 3cqTed,
TRHESRTUT, HEROT ST it wiiequr 3 fore srenfiferat st vafsfa
T o TG T foTam| Se8i+ T[oTera aiTet sfiSil o STRINT o Heed
TSR e ST TR oht 3=t 3UST AT 3T et Tohedl S
T, TeRRT, <R HFhT (STHHYEhT SalT), =TT, & e, 3Tfe
g yithaa s fopamr & sfe = wadr, & e, Ty
T, ARSI, Hhel 3T =@1 st R 70T ol “IISS
SEEDS” 1€ 9T o d&d I GHAT o sl ol 9ok i 3T
S AT TR T TS| WIF. AL IR i R Heer
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Participates in Krishi Mela 2022

The University of Agricultural Sciences (UAS,
Bengaluru) organized Krishi Mela 2022 from 3"-6"
November 2022 to raise awareness about new crops
and technologies suitable for climate-resilient
agriculture. The event was inaugurated by the
Honourable Governor Thawarchand Gehlot, who
praised the organizers and participating agencies for
their efforts to create employment in the agricultural
sector, enhance agricultural exports, and increase
farmer's income. ICAR-IISS(RS), Bengaluru
participated in the Mela for the first time to display
technologies for quality seed production, processing,
storage, and seed testing. They emphasized the
importance of using quality seeds and familiarized
farmers with high-yielding improved crop varieties
such as groundnut, maize, fodder maize (African tall),
fodder sorghum, hedge lucerne, etc. There was a huge
demand for fodder crops, green manures, specialty
maize, soybean, groundnut, and chickpea among
farmers. The initiative was taken to pack and sell the
seeds of fodder crops under the brand name “IISS



(5 ) T 13,880/~ &I kT Trsreay AfSie fapam Sfie fepari
T ST 15% SIS STTATIHATS hT T FohaT| SHTCTE o 37T~
T o feraTT = ey & a & wrftart gfyenior & qed st Scare
T % foag) aF.s - IRd i fage dere @t

%), TS o L Ao ST STTSTHIINT ET 36 SFRIsHH §
afshr &9 @ vt fom it fFamt & aryr Syt ara=hia &
HTERTH § S GEe! o Tl TUTerT alTet sitsii =hl i1 ST 3A7gfd
o HISTET TGy o6 S H Jeded S 9T fefa)

T
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SEEDS.” ICAR-IISS (RS) generated revenue of Rs
13, 880/- and met around 15% of the farmers' seed
requirements. Farmers nearby Bengaluru showed
interest in seed production, particularly under the
participatory approach. The entire scientific and
outsourcing staff of ICAR-IISS (RS), Bengaluru
actively participated in the event and gained first-hand
knowledge about the current scenario of demand and
supply of quality seeds for major crops through
fruitful interactions with the farmers.

.

I HAT, 2022 % S STHICSAR-SA R ST T ST (SR eg) o FHHATAT hl ARAEHT

Participation of ICAR-IISS(RS) staff during Krishi mela, 2022

BT IS A RS (THSCAAT) hTishd
“TT TTiE T TR UESd oh ded 0 f57ed o 15 el (J1=mT,

Retars, SAieEd, R, TUNT, YIEs, Taharer,
o) o1 =g foham T 38 iR o fd@iid HEH %
SITIhT o T AHE = Tl &9 & 37 it 1 3R o 37
foReTT o |1 HEaUl STHeRRT |TE i o foTg, staurhers
3k streford | S vt st dR for T S o &

Mera Gaon Mera Gaurav (MGMG) programme

The "Mera Gaon Mera Gaurav" initiative has selected
15 villages (Paniyara, Harpur, Tahirpur, Lohatikar,
Kushmaur, Vinodpur, Shadipur, Gokulpura,
Khirkhad, Onhaich, Bhar, Khargajepur, Suarabojh,
Raikwaredih, Pipridih) in the Mau district. As part of
this initiative, a group of scientists from the institute
visited these villages regularly and organized
interface meetings to share important information
with the farmers. The villages that were visited and the

EIGEIREAKINC R EaN S dates of the interaction with farmers are as follows:
Eic T T ATH - Eics T T ATH i
Sr. No. Village Name Date Sr. No. Village Name Date
1. EiEping 04.01.2022 9. REREIH 22.04.2022
Paniyara Pipridih
2. R 04.01.2022 10. FIMR 02.05.2022 and
Harpur Kushmaur 06.09.2022
3. TFATT 12.01.2022 and 11. AR 11.05.2022 and
Gokulpura 10.08.2022 Onhaich 21.09.2022
4, LENEIES 21.01.2022 and 12. R 24.06.2022 and
Suarabojh 26.08.2022 Bhar 16.09.2022
5. ARTER 08.02.2022 13. TUI 27.05.2022
Lohatikar Khargajepur
6. IMER 17.02.2022 and 14. [ERIGER 08.06.2022
Shadipur 20.05.2022 Vinodpur
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7. TIFANSE 18.02.2022 15. AT 10.08.2022
Raikwaredih Gokulpura

8. Revars 13.04.2022
Khirkhad

T STTHeToh F3ohi o QNH, IR + FRATHT o |1 iy
T, 7% dehient 3T 11 ST forelt o ot & wecarut
STRTT TTSHT 5hT| 9 TIshH ohT 389 S TTia | foherT1 shl
SeATEHAT TG o [T SATTTI FTH ST HIITA TG hich SThT
TS forehT H g FLAT 2|

During these interface meetings, the scientists shared
important information with the farmers regarding
agricultural practices, new technologies, and other
relevant topics. This initiative aims to improve the
livelihoods of farmers in these villages by providing
them with the necessary knowledge and skills to
increase their agricultural productivity.

AT @100

SATEHTIR T 2028 T 7T ITTee! THT LT 81 ATS.81 T3,
T FBTTAT hl FHETT hl ST i o fIT STTEHTHAR @100
TARIE AN fohT MU Teer 3 SHadt @ g, 2022 %

I Treread wal 3R icHsi o T 518 BHET o g
TR TATST T SIS TR TTT| SHH ST I FY o Hecd
3R smrSeiusT S farfr nfafafRre & ar 8§ See 1 s
TG TR TR BT T H & Jrfent A ferE ok
T ST T 3Rt T ST oft feam mam o1 # 3T @100 %
3 AR H @ YRel 3 HY foeh & weed & an
STATE T UaT i 8 off Tag <hl| Term STien Sf. sRfa= a1y
férg ¥ aftyg it Suctfourlt it iy Seures o foremt <t a1
ST o6 THTell ATehT T =it 2hl| AT 3 Frotdia STrrgaTet
Y & T TSR o STaE o N H e f3u) ST o
et 3 foRaTT o foT oft Sreshar sishn TR f3he )
SATSHITITR@ 100 THRIET o I T ATk SITechal aH o
fTQ qorm SFaT o S wgE & AU AEEsm@100 H
Tttt TuTeR ST ol o HTem & T Tty o fafir=
FHTEIR YA 5 JehTiTd ey

ICAR@100

ICAR is celebrating its centenary in the year 2028.
ICAR@100 celebrations were organized for
highlighting ICAR success stories. The institute
hosted exposure visits of about 518 students of nearby
schools and colleges during January to December,
2022. It provided an opportunity for students to learn
about the importance of agriculture and the various
activities of ICAR. The students were also given the
opportunity to interact with scientists and experts
from the field of agriculture. The celebration of
ICAR@100 also helped to create awareness about the
importance of food security and agricultural
development in India. Principal scientist, Dr. Arvind
Nath Singh discussed the achievements of the Council
and effective ways to increase agricultural production
and farmer's income. Scientist, Mr. Kuldip Jayaswall
delivered lectures and employment opportunities in
agriculture sector. Awareness programmes were also
conducted for farmers of nearby villages. In order to
reach a wider audience and create more awareness
about [ICAR@100 celebrations, the news and articles
were published in various newspapers in local
languages.
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Tera SmTEeRar ST SRR

S Ho FAR, FIwTe, W13, 3179 WA sfief fors e,
W3 o ATIER | T S, . fiE, T, foear srgmT i
TEwg W ARAE S 99 S, 79 7 21 S 2022 H
“FeATeRT (1 IRl Tfed) o Feret 3 Hqfd ST W T
ToRETT STREaR T ATV ShTishi STTATSTT fha 72| Shieishd
AT o T o q=d | Aferes e afga asmfent 3fi
TEAT & HH=TET 3 9T foram Sefsha o1 Sgred fHewm,
1.3 3T, .- T T S oF forgTe ST, 715 + ol 370 v
T 3T IR Y ST Y AT L §T I Y
TepeATeh, Stforeh el S AT 39Tt o Feret qlieh 8 ST 0
ST fe=m| o1 €. wud., g, e Senfes T S et @
Heca” (TTE, Sie 3aeh, 3T(S), HEe ST Yee sl dehiich
ST R iRt 36w H == i e <. STt fifg 3 e
TR T qqal i SATfd 7 AT et wfed et hif
HreRT o SITCH ST ST TS T il Tl T 3TRT
AT 2ft T STRRETE 7 4R GIYSRIOT T TN A gU
JeTeh! o fodul STANT I AT TR FHE AT W
=TT feam @ € S <X, | THT A S o wqid
SYANT | 7T wieor Al AfeRr W S Al S e 3
AR & ST T TR BHAT hT SATEHhAT TGH o fofT
SR ST 3hi| 3t H it T er=erame o fopa

T
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Farmers' awareness campaign programme

A farmers' awareness campaign programme on
'Efficient and balanced use of fertilizers (including
nano fertilizers) was organized on 21st June 2022 at
Indian Institute of Seed Science, Mau under the
supervision of Dr. Sanjay Kumar, Director, ICAR-
IISS, Mau and Dr. A. N. Singh, Incharge, Extension.
More than fifty farmers of nearby villages participated
in the programme along with scientists and staff. The
programme was inaugurated by Director, ICAR-IISS,
Mau. In his address explaining the concept of nano
fertilizers he emphasized on use of modern technology,
organic farming and use of nano fertilizers in efficient
way. Further Dr. A. N. Singh, principal scientist
discussed on 'Importance of organic fertilizers'
(compost, bio fertilizers, etc.), techniques for 'crop
residue management' and about 'agro forestry'.
Scientist Dr. Aarti Singh explained the 'role of
fertilizers including nano fertilizers in supply plant
essential nutrients' and discussed 'Drip fertigation
technique'. Further scientist Shri Kuldip Jayaswall
delivered lecture on 'judicious use of fertilizers using
4R approach' and 'Soil health card scheme'.
Additionally Scientist Dr. Soma Gupta discussed 'role
of soil testing in balanced use of fertilizers'. Further
farmers interacted with scientists and gained
information for increasing productivity of crops. At
the end Ms. Nisha delivered vote of thanks.
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5. TTUTa ST Ieare

5. Quality Seed Production

ALH.ALA.- IRAE e e oeu™, #7s vaT &
TUTEATYUT 1T SeaTE

Teft, 2021-22 % 3R, 1.3, 37, 9.- MR ofi forg
HEA, W35 W&t | 281.76 foieet TorerT aftsf 1 1
Icare T e, fomw | o (HD 2967, HD
3271, DBW 187, DBW 222 3 HD 3249) 3t
foram smfierdt sfisr ScareT sRsH & 3Faia diF
forerT (TarEt 2967, T 3249 3R Sellssey 187)
T 1774.77 TeFeieet Torarm sitst Jeared fepam |

TEh SN 1.3, 37,7 M oSt foq weer,
S 987 7 6.11 foeet et 31 4.36 foeieet oadi &
EISEARICEIERIRIP]

it 2021-22 % SN, qoTed sfist g giESET %
ST, e 3 st 1 2.99 faeieet (Fuered 9-3) 3fi
1.74 Tereieet =T (THT 3043) =T SeUTEH 1.3, 377 9.-
AT st forg weerm, wes war | foran ) gaes
SATATET TRETT & Wl W 54.94 fodeed = & i
(SISft 14 STRTET 3043) T IcdTE Foham T

SIS 2022 3 S, TTEH st 8ol TIISHT o Sfatd
ST T (ToRUH 16 U6 forre) o 28.74 iz
HUEEIRECIECIERICSIERIERI

% 2022 % A, 493.29 T (3FULE) F &
O STt ST T IATE |1, 3.1 WA st
forsrr e, wes o o e, fored o= fored (MTU-
7029, BPT-5204, CO 51, 3~id PB-1 3T faom)
aftnferad
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Quality Seed Production in ICAR-IISS, Mau

Farm

During rabi, 2021-22, 281.76q of quality seed
wheat was produced at ICAR-IISS, Mau,
Farm that consists of seven varieties (HD
2967,HD 3271, DBW 187, DBW 222 and HD
3249) and 1774.77q quality seed of three
varieties (HD 2967, HD 3249 and DBW 187)
was produced under farmers participatory
seed production programme.

In addition to this 6.11q of field pea and 4.36q
of mustard seed were produced at ICAR-IISS,
Mau farm.

Under the pulse seed hub project, during rabi,
2021-22,2.99 q of the seed of lentil (KLS 9-3)
and 1.74q chickpea (Pusa 3043) was produced
at ICAR-IISS, Mau Farm. In addition to this,
54.94q quality seed of chickpea (JG 14 and
Pusa 3043) was produced at a farmer's field.

During zaid 2022, 28.74q of quality seed of
summer mung bean (HUM 16 and Virat) was
produced under the pulse seed hub project.

During kharif 2022, 493.29q (Ungraded) of
quality seed of paddy was produced at ICAR-
IISS, Mau, farm that consists of five varieties
(MTU-7029, BPT-5204, CO 51, Improved
PB-1 and Kiran).
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. ATA.- ARATT s forem deem & el v
T, STeT% H TUTE U1 ST 3caTa
a9 2021-22 H 1.3, 37, 9.- TRA ST forfT Seer o &rfta

Quality Seed Production at ICAR-IISS, Regional
Station farm, Bengaluru

Quality Seed Production: Breeder and other quality
seed production and the total revenue generated at

TRM J&H, S § NS SIS a7 3 OrET Sfist

ICAR-IISS, Regional Station farm, Bengaluru 2021-

RICICE! 22.
Seafaa st <t
. givTa o (5.)
. HEA e Syuft T (femamm) e
. X Revenue
S.N. Crop Variety Class Quantity of seed
generated (Rs.)
produced (Kg)
@i / Kharif
1. ST / Redgram SfeTSH-5 / BRG-5 THTH / FS 850 64600
2. ST / Redgram SffeTRSH-5 / BRG-5 dATa/TL 100 7300
3. T / Ragi THUA 365 / ML 365 s Td / BS 485 24735
4. Tt / Ragi THUA 365 / ML 365 THTH / FS 2205 83790
5. GRS / Soybean T| 335 /1S 335 Sfiww / BS 875 83125
6. Al / Cowpea i 152/C 152 i@/ BS 270 28620
7. ferT / Cowpea T T H-09-01 / MFC-09-01 sftwd / BS 45 4770
8. % oo / Horsegram Hu=si-9 / PHG-9 ATA/TL 85 3910
e £ / Summer
9. AT / Cowpea T TF H1-09-01 / MFC-09-01 i@/ BS 120 12720
10. GRS / Soybean T\ 335 /1S 335 sfiww / BS 595 56525
Total 5630 3,70,095

&Y 2021-22 % IR W1.F.377.1.- TR ol FIT SET o &r 1 ST JH, ST T ol SeaTe o HIEIH & 3= §aTe . 3,70,095/-
In the financial years 2021-2022, ICAR-IISS, Regional Station, Bengaluru generated Rs. 3,70,095/- through seed production.
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International webinar on
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o

OECD SEED CERTIFICATION ——r—

Indo-German Cooperation on Seed
Sector Development

Thae Role of International Organizations
tn the Trade of Seed
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International Webinar Cum Workshop on OECD
Seed Certification

Under the frame of the project entitled 'Indo-German
Cooperation on Seed Sector Development', ICAR-
IISS, Mau organized International Webinar Cum
Workshop on'OECD Seed Certification' during 21-24
February, 2022. Around 64 officials from State
Department of Agriculture, National Seed
Corporation, State Seed Corporation, Private Seed
Industry Associations (NSAI & FSII), ICAR
institutes, SAU's etc. from eastern zone (Odisha,
Bihar, Chhattisgarh and Eastern Uttar Pradesh)
participated in the programme. International OECD
experts viz., Dr. Eddie Goldschagg from South Africa
and Dr. Gerry Hall from UK had been the key trainers
who elaborately imparted the nuances of OECD
certification in crops viz. maize, paddy and mustard to
participants. Indian experts viz. Dr. Sanjay Kumar,
Director, ICAR-IISS, Mau; Dr. Udaya Bhaskar K.,
ICAR-IISS, Mau, Dr. D.K. Srivastava, Depty. Comm.
(QC), DA&FW; Dr. B.S. Gupta, Formerly at
RSSOCA delivered lectures as resource persons. Dr.
R.R. Hanchinal, Former Chairperson, PPV&FRA;
Dr, M, Bhaskaran, Former VC, TNOU, Chennai; Dr.
M. Dadlani, Former JD (R), ICAR-IARI, New Delhi
also participated in the programme as special invitees.

! Dr. Vilas Tonapl,..
{7

Garry Hall, DEC...

Dr Sooganna, 5...
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AT A =it oh1 STRITSI fofa T ot sftst &, wiqfera
forshrer o foTT St W H =g T SIS ohl o § g4
foru aifeq aedishl deReiftn 3T e gqeH, 3t
FAITTIE SffSt &t o STd- TR o foTT Ush SwIeh
@ AR FH T == gg| 4 == H Hg I i o
et =t & SR 31o gfYehior e form) 59 wrisem
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T & foTe =i sfist & W U Ui wEishd i
STEATIHAT T STt feT| =it TS U &l | STk it &
1 AT o @ FHROT o &9 H GRAE et 6 g §
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Panel Discussion on Informal Seed Sector - Way
Forward

ICAR-Indian Institute of Seed Science, Mau, in
collaboration with Alliance of Bioversity International
and CIAT, New Delhi, organized a virtual panel
discussion on 'Informal Seed Sector- Way Forward' on
23rd March, 2022 to contemplate on the status of the
informal seed sector, bottlenecks for balanced growth,
desired technical backstopping and institutional
support for improving the quality of farm saved seeds,
and to devise an appropriate framework for semi-
formalization of the informal seed sector. The panel
discussion had many prominent panelists who
presented their perspectives during the discussion. The
event was chaired by Prof. S.K. Rao, Vice-Chancellor,
RVSKVYV, Gwalior and co-chaired by Dr. D.K.
Yadava, ADG (Seed), ICAR, New Delhi. The
discussion aimed to further the informal seed sector in
India by strengthening the community-based seed
system and complementing the formal seed sector for
better efficiency and benefit of the farming community.
The panelists put forth ideas such as creating
community seed banks (CSBs) and establishing seed
production and quality assurance systems at a
community level. They emphasized the need for a
national program on the informal seed sector to create
and sustain networks in collaboration with ICAR,
SAUs, CG institutes, and NAAS. The discussion also
addressed the poor acceptance of improved varieties
over traditional varieties and the non-existence of State
Seed Certification Agencies (SSCAs) as major reasons
for the prominence of the informal seed sector in the
NEH region. Overall, the panelists emphasized the
need to strengthen the informal seed sector by
promoting community-based seed systems, including
indigenous, farmer's varieties, and landraces into the
formal seed chain, and promoting technical hand-
holding with above institutions for production,
processing, quality assurance, and marketing, and
establishment of seed FPOs.

AT T == ShT FreTeh / Glimpses of virtual panel discussion
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gier feaeta ufsrerr swrisa

foramt o fore weerm & iy Senfireht werer uei (W),
forem g wrifSra &1 wfsteror sEisRn smEnfea fhe T |
e, forgmeh 30 oo fere 22 & 26 A1l , 2022 F 3R
OISRl 1T SeqTe" O TEelT SRTET0T shiefsh SIS foharm
| ATeter, faem 3 20 forami o forw 14 9 18 6=, 2022 %
N ! qeted SR Hiesrl § TRl sl Seure 9 gHl
gf¥reror shrefere strenfsra o wem ST wftreror Rt
SfTe] TeReTT 2hT SfiST 39hTS Tt o UrerTqol sffsf Seare A
T Tlig, JHERT, YW, SULK, AT & & o dHT
TOrgIt & STaTT TR TR S Wifereh [, T, g,
ffRsharam amife 3 frerfor & ferw sremer der-ient 3 wrer-amer
offT 3 T ST STTATE H HeeEUl Nfshet i Hin
IR SITRTeTOT ShTRAShe 3 Ueh T oh & & HTeh 3T I- TR st
ST HEIT, ATOT T &I fofa 3 Hfostal oh Toreraut
ST SeaTe T ISTEroT ST feR)

Five Day Training Programme

Two training programmes sponsored by Agricultural
Technology Management Agency (ATMA), Bihar
were organized at the institute for farmers. First
training programme on 'Quality Seed Production' was
conducted during 22" to 26" March, 2022 for 30
farmers of Samastipur, Bihar. Second training
programme on 'Quality Seed Production in Pulses and
Vegetables' was conducted during 14" to 18"
November, 2022 for 20 farmers of Nalanda, Bihar. In
both training programmes trainee farmers were
exposed to general principles of quality seed
production and mechanism of seed procurement,
processing, storage, treatment, labelling at seed unit
level. They learnt important procedures in seed
sampling and quality assurance along with laboratory
techniques for determination of physical purity,
moisture, viability, dormancy, etc. They visited [CAR-
Indian Institute of Vegetable Research, Varanasi and
got hands on training on quality seed production of
vegetables as a part of training programme.
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1E ok UEteAT i feharT st STaER ST Exposure visits of ADOs and farmers from Assam
o TEIM T 4 3T T 5 31T 2022 T S TmAERTr * Iwo days training programme of 20 ADOs from
a Assam on 'Seed sampling and analysis' was
SR faedwor W | % 20 TS & &l foadt oy g
conducted from 4" April to 5" April 2022 at the
SRTET T STefore foba | institute. ’ ’
o 20 YA 2022 T HEAM H AT 40 foramt & fog » Exposure visit for about 40 farmers was conducted
ST THT ST R T | at the institute on 20" April 2022.

» Exposure visit cum training programme of 30

* 2 2022 % i 2 it T ADOs from Assam was conducted on 2" August

I ST A HAAT T STEH 30 THAT AT 2022 at the institute on 'Quality Seed production,
STEER YHOT HE TTITe10T h1ishH TSI feham 7 | its testing and certification standards'

o TEYH A 28 foder, 2022 FT FEH F 16 wET 3w Exposure visit cum training programme of 16
it s S s e e e A ADOs and progressive farmers of Assam was

conducted on 28" September, 2022 at the institute.
SATfeTa feRam | P
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7. Sifgeh HUaT AfAHR

7. Intellectual Property Rights

Uge it

180/DEL/2014- 19 "¢ft 3 Bfesm 7 ufrat 31 S@eht
ferfer s forw (eaftepfer femien : 30.12.2022))
181/DEL/2014- 9 "6 % Uqeh sfisil i AT
ST T HATHTH LA o FAT o= BT THATRT ffey
FE et S SIS T T ST & T e
A 3 foru (Gefahfar famien : 29.08.2022)1

Patent Granted

180/DEL/2014- named “Three Way Matrix
Gun” for leaves and a method thereof. (Date of
Grant: 30.12.2022)

181/DEL/2014- named “Three Way Sampling
Method for Assessing Genetic Purity of
Parental Seeds of Hybrids” for assessing
genetic purity of crop plants and seed lot. (Date
of Grant: 29.08.2022)

I
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ATSUTAR AT ShTAshT IPR Awareness programmes

TI.H.3T.T - TRATT SfiSf for deer, 73 gRT aw 2022 |
gk TUeT ARTHR (ATSAAR) W h3 STTEhdT HAHH
AT T | Frlshrtl & STTE-oTe o TS o feorami ol
1 foret ST fopmm srfterm stfrfem (dfisfiuweme) &
ST o6 ST H TR Foharm 72Tl 3 140 BT AR 65 FoRaTT
T T G FohaT ST SITTEehT h1eishHi § Heca g0l T STe
E21l
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Several awareness programs on Intellectual Property
Rights (IPR) were conducted by ICAR-Indian
Institute of Seed Science, Mau in the year 2022. The
programs were attended by farmers and students from
nearby districts, who were educated on the usage of
various IPR tools such as patent, trademark,
copyright, industrial design, geographical indicators,
and Protection of Plant Varieties & Farmer's Rights
Act(PPVFRA). A total of 140 students and 65 farmers
visited the Institute and gained significant benefits
from the awareness programs.
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8. 31T Wgcaqul i TeTTerat

8. Other Important Activities

17" e AR At R e

15,379 - A1 ST o e, 73 i 17 3ff A
HATEHR AT (IIRTET) it 3 14-15 Facdsw, 2022 =i
1.3 AT - WA ST forsT Her T, &i1 T, sTefe H 2.
T, AR, TR SR TE, Seaued), duey iR gd
FAI, TSI, TS oh STEAETATH ST b1 5| STRTET
I3 TTElsTE AIE W AT hl T8 A A1, 1. TR
ST ForT TR, 7 o AR ST weiewhid o HTem
T foTIT| 3 H STRUHT 3Tearet 3 T Tae Wi fora|
<f. TH. TSR Y16, A Fautd, JeuE-amee J R
STTHIT HER o &9 1 35T 63 § AT fora i awehrela oftst
HAFET TR T T iren feoqoft sh, for sreeftar sfter & o
e AT ITH F o FeTT €T Shiga it hl STETIhaT 2 |
v, MF.0- A oS fa9m dem, 7% g
ST 3GTeT 99T foam mm, foraeh a1 e oTee, <7, U,
TGRSR T 3T TFATI HEwT - [EOautl 26T T8 & e Tore wier
QTSI oh eI STealtohi  fraet o o Hecarut e fsshs
A form 3 STREEt § st widfafert s w
et 3 wer T Y ST STHY Suafout i iy
o T &l W foreqa fereme-femst feram| soreh arre, stwet A
TI..3.T - ARAT ofist To Eeerm i ©v gioraadt,
SRINTRITET S STTH T &0 T S fohar |

1.3 3.1 - AR SfIST Torsft Sfeerm, 7ss shi deer STgeem
gfuf (SARE) F deF 12.07.2022 FHI S, T FAR,
{1, 1.3, 3.9 - M ST (I ST, 735 26T STeareqar
T wfirfar e 5 qems 8 | <. s fi, Mhe e s gd

17" Research Advisory Committee meeting

The 17" Research Advisory Committee (RAC)
meeting of ICAR - Indian Institute of Seed Science
was convened on 14-15" September, 2022 at ICAR -
Indian Institute of Seed Science, Regional Station,
Bengaluru under the Chairmanship of Dr. M.
Bhaskaran, Professor and Head, DSST, TNAU and Ex
Vice-Chancellor, TNOU, Chennai. RAC meeting was
conducted in hybrid mode and scientists from ICAR-
IISS, Mau participated through online platform. RAC
Chairman and seven members participated in the
meeting. Dr. S. Rajendra Prasad, Hon'ble Vice-
Chancellor, UAS-Bengaluru participated in inaugural
session as special invitee and rendered remarks
pertinent to contemporary seed research aspects that
needs to be focussed for reaping desired dividends in
Indian seed sector. After the formal welcome by the
Director, ICAR-IISS, Mau, opening remarks were
given by Dr. S. Rajendra Prasad, VC, UAS-Bengaluru
followed by remarks of Hon'ble Chairman, Dr. M.
Bhaskaran and other esteemed members. Later
Principal Investigators of respective five projects
presented significant research findings of the last year
and the RAC interacted with the scientists on progress
of research activities and detailed deliberations were
held on research achievements and future thrust areas.
Followed by this, RAC visited ICAR-IISS Regional
Station facilities viz. laboratory and research farm.

Institute Research Committee (IRC)

Institute Research Committee (IRC) meeting of
ICAR-Indian Institute of Seed Science, Mau was
convened on 12.07.2022 in committee room under the
Chairmanship of the Dr. Sanjay Kumar, Director,
ICAR-IISS, Mau. Dr. R.M. Singh, Professor Emeritus
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& Ex. Dean, 1. Ag. S, BHU, Varanasi attended the
meeting as resource person. All the scientists of IISS
were present, while scientists of regional station,
Bengaluru joined the meeting virtually. At the outset
Director, 1ISS welcomed the resource person and
briefed about objectives of the meeting. Further, a
brief presentation was made by the Director on
various research activities and accomplishments
made by the institute. The progress made under the
five ongoing in-house projects was reviewed by the
Director and resource person. All the scientists of the
institute along with the scientists of RS, Bengaluru
presented the progress made in the respective
objectives proposed by them under each project. In
addition to this, new project proposals were also
discussed in the meeting. The progress presented by
most of the scientists was found satisfactory.

National Girl Child Day

As per the adept initiative of the Ministry of Women &
Child Development, GOI and under the guidance of
Director, ICAR-IISS; National Girl Child Day was
organized by the Indian Institute of Seed Science,
Regional Station, Bengaluru on 24" January, 2022.
Around 15 girl children from a nearby public school
participated in the event, which included a lecture on
"Empowering Girl Child: Overview on government
schemes and way forward." The lecture highlighted
various government schemes such as Balika
Samriddhi Yojana, Sukanya Samriddhi Yojana (SSY),
Beti Bachao, Beti Padhao, and other schemes aimed at
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empowering the girl child. The event concluded with
active participation and the dissemination of
necessary knowledge in this regard, thereby
contributing towards the overall upliftment of girl
children.

Swacchata Pakhwada

Swachhata pakhwada was organized in the institute
from 16" December, 2022 to 31" December, 2022.
During the first fortnight of Swachhata Pakhwada
programme, special campaign on tree plantation in the
campus, disposal of farm waste, weeding out of files,
disposal of old furniture, cleaning of laboratories was
done in the institute.

Whereas, during the second fortnight of swachhata
pakhwada program, various awareness programs for
school students were organized. Cleanliness and
sanitation drive in different villages to disseminate the
significance of swachh bharat mission to farmers was
organized. As a part of swachhata campaign,
awareness was created among the farmers on farm
waste management, vermicomposting waste water
management and use of waste water in kitchen
gardening.
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World Soil Day

'"World Soil Day' was celebrated at the institute on 5"
December, 2022 in which about 60 farmers
participated. The inaugural address was delivered by
Director, ICAR-IISS, Mau. He emphasized on
creating awareness of various soil health testing
practices which can be easily accessed among
farmers. Scientist Dr. Aarti Singh explained the
farmers about role of INM in soil health management.
Further Shri Kuldip Jayaswall delivered lecture on
'Biofertilizers for soil health'. Dr. A. N. Singh,
principal scientist discussed on 'Vermicomposting for
soil fertility'. Additionally Scientist Dr. Vinita



foRaTT ST SieRTaTl =T Tt foham| 37 o wEdie, €F. g
TH, 92 FeRdTT ok & WHOT T cd fora o7R forami o fore
BRI IEAS IE AR |

EF SRR CED)

AR SfiST fo ©%r™, w3 o o Sf. €19 FAR i
STEFRIAT | fEA7eh 10.02.2022 =l AT o Heed o o H fohamr
S STTReeh o o 3299 § fore ot feaar shr srms femam
re e 70 foram = st foram) e & fewres 4 aTeti st
I I frfi=T qehrieht o IR o™ @ sy <. wearoft
FICET, Tor i Tk - AT 3T 371 SeteH i Wt o FRre
ThT o ATEAT B STeAT T IcdTeH 3T [T 6t 31T g &
T ST

Torem arite wrafaeRar gamt

27 I 2022 i TohE ArfERT Tefierdr gar fawr w
AT HATE FRIH A foram mam R T 90
T e = s fora |

28 7Y 2022 T Tora AFfERT STerfirehar AT foawsr w
AN FrEiRd =T T fEE T 50 fREET A

M ICAR-IISS -Annual Report : 2022

Ao
ICAR

150

iés

Ramtekey discussed and cleared doubts of farmers
regarding 'Green manuring for soil health'. At the end
STO, Dr. Praveen S. Patted led farmers to field visit
and gave relevant information beneficial to farmers.

World Pulses Day

Indian Institute of Seed Science, Mau in the
chairmanship of Dr. Sanjay Kumar, Director
organised World Pulses Day on 10.02.2022. About 70
farmers participated in the event aiming to aware them
about the importance of pulses. The Director of the
institute elaborated about various growing techniques
of pulses. Dr. Kalyani Kumari, Dr. Kuldip Jaiswal, Dr.
Soma Gupta, Dr. Deepanshu Jaiswal and Dr. Vinita
Ramtekey delivered lectures and demonstrated about
how to increase production of pulses and income of
farmers through efficient methods of pulse farming.

Kisan Bhagidari Prathmikta Hamari

A virtual interaction programme was conducted on
theme 'Kisan Bhagidari Prathmikta Hamari'
participated by about 90 local farmers on 27" April
2022.

A campaign programme was conducted on the theme
'Kisan Bhagidari Prathmikta Hamari' participated by
about 50 farmers on 28" April 2022.
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9. IISTHTST TTATert

9. Official Language Activities

fErurareT-2022
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fEdramreioTre ;-
a 2022 3 A AT sfist T Heam, 7% 0 et = it
FHIITATSN T SIS fomam -
o U HETAT fediem 30.03.2022, “efeqor R Tsar
T f&et T Rt sredr ware forsa ax s SR |
o gEll R i 28.06.2022, “HETH % A
HTH-HTST H [t ohT ST o o AT shi it |
o ferl) srrFEITET feie 19.09.2022, “EeEhd Ud SR
ferfarem siqdser fosar g smanfsia st )

o ireft spriETTaT feieR 23.12.2022, "HEHT wRIAAT °§
R e agaryaT forserox srnfSta Sh R

&t TEare & 3t=arid iR I Feth
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10. HUh
10. Linkages

T Tk National Linkages

T 37,1 WA SIS FIT e, s a7 1T Seure, et The Indian Institute of Seed Science, Mau have active

& . o ‘. > oy i linkages with national agencies involved in the seed
2 ??AT N 3 w e production, seed science research and development.
Tfohe Treh T

Public & Private
Seed Industries

AICRPs Field/

! National Seeds
PHT/Horticultural

Corporation

1 Central/State Agricultural
% Universities (CAUs/SAUs/)

PPV and
FR Authority -

ICAR
Institutes

State Seed
Corporations  /
S$SC)

< ST, DoAC & FW,
TRA AT, TS AT,
.. S,
girafiidt o fex
Seed Division, DoAC & FW, g o
" Gol, NBPGR, BARC Bomba;', u Certification
. University of Mysore \ Agency
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11. EaehTer™

11. Library

VI3, - WA sfiof T S, 53 o qedehier i
TS T Sfaisg e SehTTehT <Y Gl 3 AT 9ge R ST Tt
21 AT, SEH 1.3, 37,7, - W1 oot forgr eeer, e uet
IR FY AFEUN aRYE F AT werE i
TSR T ST R aehTatt 3t 37k Tedeht o ST bl 6e
ESIER R Ca S
Y vd wrerg foret o fafv &t (aeafagm, Amfam,
Frefogm, i fogm e SEAfER, qew S qer
TS Ste TR IS & Hel e T (2546)
SIS, HEATel, T, HTohet!, TSTHT Tef =Tee o HaTieht
AT
1 3 SIS T - AT Sie, 18 o 33 hiehed T, 71
S T, FITIH o6 T HUhE, TSR o ST, =1 o Sie,
S G o TS, TRehTed 9T Ue ST €esl TX
A e
TS, SRULY, HUTE, =TeTA, T, A qT FIATAI 1 T
e 1T ScdTe
T qAT TS o TR, WA TS cldg bl
fefpeed
T BHAT ok Shrseh Ual Toieh o 15T ScqTeH o [T faemiaasT
fafsrear, whewar ws feerar it st w0 & fore asd
IERIECHE
SANTRITEAT e ehict Ta SfRTeor 33tet
ad 1979 - 2007 Tk ARG ARAT Tl FAFHU
i - T e afEsET (BEeT) i we ifae
TR SR STHE TRESHT - TS sffst TR rsiT
(wE), 113t deradfer st suafse=i (2007 - 2012) i
SRS "
1.3, 3. - T Sfi<T fors= oeerm, w1, Afaet Tt
Fuferd STHET TSI - TS ST TRESHT (FH);
IR SISl 3G : Y ol qAT WITCRIhT § st
SeUTE el S W1, 37,9, HeTH 1 hl aTfviep fatd
1337, 1. - US4 1Y foraferanmera worrett o AT & e
forew witeroT wd SRyuE St e aTfiien frdtd
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ICAR-IISS library is being strengthened with
books from National and International publishers.
Presently, it holds Annual Reports of different projects
of IISS, Mau and other ICAR institutes, Newsletters,
Technical bulletins, National and International
Journals and many books and manuals, which are as
follows:

2546 numbers of books related to diverse field of
agriculture and allied subjects (Agronomy,
Pathology, Entomology, Seeds Science and
Technology, Plant Breeding and Genetics,
Horticulture, General Agriculture,
Bioinformatics, Nanotechnology, Animal
Science, Biotechnology, Agricultural Extension,
Agricultural Economics, Agricultural Statistics,
Molecular Biology, Crop Physiology and
Biochemistry).

Diagnostic characteristics of pearl millet, soybean,
cotton, groundnut, rajma and rice.

Working sheets on seed borne diseases- karnal
bunt of wheat, ear cockle of wheat, loose smut of
wheat, grain mould of sorghum, ergot of pearl
millet, bunt of rice, anthracnose, charcoal rot and
purple stain of soybean.

Disease free seed production of pearl millet,
castor, cotton, rice, wheat, sorghum and soybean.
Morphological, chemical and electrophoretic
descriptors of soybean, ground nut, sunflower,
castor, mung, urd bean, pigeon pea, chickpea,
sorghum and pearl millet.

Guidelines for nucleus and breeder seed
production of field crops

National guidelines for conduct of test for
distinctness, uniformity and stability.

Laboratory protocols and training manuals.
Research highlights of AICRP-National Seed
Project (Crops): 1979-2007 and AICRP -National
Seed Project (Crops) XI Five Year Plan
Accomplishment (2007-2012).

Annual Reports of IISS, AICRP-NSP (Crops),
ICAR Seed Production: Seed production in
agricultural crops and fisheries and other ICAR
institutes

Annual Reports of preparation of Plant Variety



1.3, 3.9 T ofis Forsm w7 o fewt srhrery
SR/ Tehl ST, STTRTET0T A 3Tt T JHR hieet

1.3 3.9 - A ofisT forgT weer, w3 gr fopu st e
Taa Ud T areft fafier afesmst & d@dy o
[EIEEEEEIEEIDE]

& w| 3. fasH - 2030, 2050

e = (2014)

AT 8 sf ST YT AT (2013)

ST STTEET Hlfvehi o S (2014)

HAiger W gofead e aiEsET - T s
RIS () o STTERTR 3 3919 (2015)

1. ALY, S GREISHT T 30 AR qoT
HUTEHTT (2005-06 5 2017-18)

TUTEIT ST ScqTe el STTEUT shl ST foerl

TR : T[T SffT ScTe el ST fireh fererrer

ST AT ok T H oty e sff s fcreero

1., - AR ST T HEqT, 7, TEaehiord et
o s-fmfds

KT T -HHTEAT T HHRTIH (CeRa) o ATETH § TEhHT
g

BT & H, M1.F.3T.. - TRART ot I 6, 73 &
TETRTET I LAN SHAeRI o HTEIH § fSforedt Toed e
o T R | 19 .S, - AR oAt fom werm,
7% & oft IFfe 91 W% e o9d fow
http://dsrlibrary/webopac F AT A gﬁiﬁ Eql Fljlef 3T
3Th ST I TEeh! T fartor A17e o weh o

1.3 3.9, ST T EET i

a9 1979 2010 ek STk HTiEcd (CAB I eIt
TH S

A SIS ST EREE 201 1 FTEIE s

TEAHTAT AT

1.3, 3. - W1 siTS1 oI ST, s b et gt
TE ¥ TATAd ATarawer # foram SiT BT 21 Jedehrerd 3t
fafimr nifafafRe 1 <dea gt e faeem
T TEAehTeTd HTHEaaT ShT STANT 3hlsh PSR
foaT T B &R SR ARt o et il Seed # ast
fora T &) ST iEITer o foTe qedeht shi sepifeT
T T ST I 8| TEdshierd STmhaiatt o foTg -
[IESEICEIRE R CIREERREPEMRILRIE

EaR
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Protection and DUS testing through ICAR-SAU
System.

» Hindipublications of IISS, Mau

» Extension/technical bulletins, training manual and
extension folders.

» Proceedings of different meetings in relation to
various projects being coordinated and monitored
by IISS.

» DSRvision-2030,2050.

» Seedregulations (2014).

e Indian Minimum Seed Certification Standards
(2013).

» Directory of seed research workers (2014)

» DSR:3decades of AICRP-NSP (Crops) (2015)

» Decade of ICAR Seed Project: Retrospect and
Prospects (2005-06 to 2017-18)

» Accomplishments of quality seed production &
research

» Pulses: Quality seed production and technologies
development

* Varietal and seed replacement in the era of climate
change

Digital e-resources of IISS library

* Online free access of peer reviewed national and
international journals through Consortium of e-
Resources in Agriculture (CeRA).

+ IISS library has been digitalized, for the benefit of
Scientist/staff and the details pertaining to IISS
library can be accessed through web link
http://dsrlibrary/webopac/

e CD version of various ICAR publications related
to Agri-Horti-Animal-Fishery technologies.

* CD-ROM version of scientific literature (CAB
Abstracts) starting from 1979 t0 2010.

» CDversion of Indian seed industry database 2011.
Library Automation

» The institute library is currently operating in fully
automated environment. The various activities of
library have been computerized using integrated
library software “Total library software system”.
The record of books and journals are entered in the
database. Bar-coding of books for automated
circulation is under active process. Online public
access catalogue is made available for the library
users.
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12. Participation in Meetings/ Trainings/ Seminars/ Workshops

1.3, 37,1, - HIRA TS ST T ST o ST(ehT Ue T2T0h ST ShIAShH / 5eh / TTITeTur / SFiet / e Bl / e &
afcrTirar

Programmes/ Meeting/Training/Conferences/ Web conference/ Webinar attended by IISS Scientists and
Staff

wd, | wrdm A e AT SRR AR A | fmemfy | s s afremt
SL Name of Programmes/ Meeting/Training/ Conferences/ Date/ Duration Venue Participants
No. Web conference/ Webinar
1.3 9.- T B STTHET Jae STeh1ael, Ratang g 21.01.2022 AT 2. FAd ST
AT, o Arsat AR 5 e 7w foepme To Virtual Dr. Kuldip Jayaswall
SfTeaor T % Tt st % forg e afy e 23.01.2002

| SITTeTOT B SIS
Training entitled “Competency enhancement programme
for effective implementation of training function for HRD
Nodal Officers of ICAR” organized by ICAR-NAARM,

Hyderabad

19,9 WA 8., 75 0 e ofn et e 21.02.2022 STt 3. 3xfos Ty iz,
e % & Ao <3S, et R o g Rafor To Virtual < ofefer BAL,
o gl & o for steisdier Afomm 1 STt 24.02.2022 2. IS T8 .,
International Webinar on ‘Capacity Building on OECD <7, 38T AR .,
Seed Certification’ for eastern zone region organized by oft s T

2. ICAR- IISS, Mau under the ambit of Indo-German Co- Dr. Arvind Nath Singh,

operation on Seed Sector Development
Dr. Sripathy K.V.,
Dr. Bhojaraja Naik K.,
Dr. Udaya bhaskar K.,
Mr. Banoth Vinesh
1.3 9. - T B ST Jeei STehTaHT, Batrang T 09.03.2022 AT 2. ¥IISTt 15 %,

3. e ﬁﬂm ‘Ci'\[%rlT T G FHTHTEAT 1 SRS To Virtual Dr. Bhojaraja Naik K.
Workshop on ‘Data Visualization using R’ organized by 11.03.2022
ICAR-NAARM, Hyderabad
... AL H,, 79 510 Tomie ST arafid 23.03.2022 et <t WW R,
ST S A, T el 3w & e Virtual <t st 5.1,

4 IS &5- T i T R A ==t B TS ot e ferr
Panel discussion on Informal seed sector- way forward Dr. Arvind Nath Singh,
organized by ICAR- IISS, Mau in collaboration with Dr. Sripathy K.V,
Alliance of Bioversity International and CIAT, New Delhi Mr. Banoth Vinesh
T SR ST <R e serfiear sanr 27.04.2022 STt <. sfere Ay fig

5. | Virtual interaction programme ‘Kisan Bhagidari Virtual Dr. Arvind Nath Singh
Prathmikta Hamari’

o 5t 5 o e e el (o ) 09.05.2022 AF.ALI.- T 1. g S
Integrated pest management (IPM) for sustainable To Hﬁﬁﬁ ) Dr. Dhanya V.G.
o | awiculture 13.05.2022 TS STTEM %,
' 3 feeedt
ICAR-NCIPM,
New Delhi
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et sl A ST TR - s () 1 37 12.05.2022 Tt 2. sxfors e fifg,
off arfiier T S S o s 1 25 o aien wen do To Virtual <. sffa A,
37" Annual Group Meeting of AICRP on Seed (Crops) and 13.05.2022 21, IS 15 .,
25™ Annual Breeder Seed Review Meeting <7, 35T W .,
#ft e ferrer
7 Dr. Arvind Nath Singh,
Dr. Sripathy K.V,
Dr. Bhojaraja Naik K.,
Dr. Udaya bhaskar K.,
Mr. Banoth Vinesh
H-<ifert RIS det (& ), e, v 18.05.2022 13377, 9.- TR 2. 35T qTEHL 6.
5 ST STACHTATST TSI, W R o HeanT & SIS 1 it form wwerm, Dr. Udaya bhaskar K.
TR wrerer: FRRifRT AR W =
E-Summer School on “Nanosafety challenges: rethinking Virtual
nanosafety” organized by TERI-Deakin Nanobiotechnology
Centre (TDNBC), Gurugram, India, in association with the
Department of Biotechnology, Govt. of India
B S SR G N N S . 21.06.2022 1.3 T.- TR 3. snferg Ay fie
9. Kisan Gos\;hi on ‘EfﬁZient and balanced use of fertilizers” st fergtrr e, Dr. Arvind Nath Singh
A
ICAR-IISS, Mau
2o TS S, eI SR A i 21.07.2022 AT 2. o ma fie
forfiTe witshftrehes o foft G ehfioh: WA o STT&eha 37T Virtual Dr. Arvind Nath Singh
ST forer X AR BT ST
10. | Webinar on theme ‘Drone technology for Speacialised
Agrochemicals in Precision Agriculture: Awareness and
Adoption in India’ organized by TERI- Deakin
Nanobiotechnology Centre, Gurugram.
H-ZferT AT TS Het, TRa 7R Afor girafddt, 20.10.2022 ATt 2. 38T T
gl St Star Frenfirhl forsTm, s e < e o Virtual Dr. Udaya bhaskar K.
STehfcieh @l T & AT rs” 0 AfsHR 3T ST
1 Webinar on Nanobiotechnology in natural
food colours organized by TERI-Deakin
Nanobiotechnology Centre, India and Deakin University,
Australia, in association with the Department of
Biotechnology, Govt. of India
S P P S 3 e 03.11.2022 iy fom 2. sfiafa h A,
Krishi Mela organized by UAS, Bengaluru To fepafererrerar, sfefie Rl i,
06.11.2022 UAS, Bengaluru 2. 3% e .
12 Dr. Sripathy K.V, Dr. Shantharaja
CS.,
Dr. Udaya Bhaskar K.
AT T ST 37 SHfereh 1o STRIeRaor, QT SRR, 26.11.2022 AT, 2eTaTg 2. srfer Ty fiig,
SR 3R amﬁﬁa ‘@E{lﬁl}&ﬂ & %Q st mﬁ Tt Telangana, 1. 3T TR h.
gg‘gﬁw: SR & fRETt s o e Hyderabad Dr. Arvind Nath Singh,
13. | Seminar on “Strengthening of Seed Supply Systems for Dr. Udaya bhaskar K.
Food Security: from breeders to farmers” organized by
Telangana State Seed & Organic Certification Authority,
Government of Telangana, Hyderabad
. T, T 5 . .- e s 30.11.2022 FIY g o, <, e A e
HEAM, 7 I ARSI sfist faraqeor v widreror serisen RO Dr. Arvind Nath Singh
14 Seed distribution cum training programme organized by Krishi Vigyan

ICAR-IISS, Mau under SCSP scheme

Kendra, Varanasi
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T .- T S e ey e, 7 foeeht 2 30.11.2022 ... 9.- T off srver femmT
TR Ereuit 35 Forw e < SR ST 9T e e To EREECRIBINCT Mr. Banoth Vinesh

15. | Houw afdremr 20.12.2022 e, ¢ feeedt
4" CAFT training on Genome utilization and Editing of ICAR-NIPB, New
Plant for Useful Traits at ICAR-NIPB, New Delhi Delhi

TTSTETUT SHTERAT | T ST

Lectures delivered in training
.. AT <1 IR foreroT T sratir TR T A
S.N. | Title of Lecture Training Programme Duration Name of Scientist

1. | Tt wEa § ool hl ORI H | 7.3, 3TF 9. - Gere STTHUT SEI, I ST ST /rem | 03.02.2022 | = sftfq .
g  3-9 T, 2022 F I S oreT Hefien 3T Fere BEe Dr. Sripathy K.V.
Seed quality enhancement in | JcUTEH qehrlh’ T fTETOT SHHSRH T SRS
pulse crops Training programme on “Seed Quality Parameters and

Production Technology of Pulse Crops” organized by ICAR-
Indian Institute of Pulses Research, Kanpur during Feb. 3-9,
2022 through virtual mode.
2. | S wl o St wteror 1.3, 377 .- T Gefe STHUT S, IR gRT STTHTE! 3T | 04.02.2022 | ST, 389 R .
Seed Testing in Pulse Crops § 3-9 FTET, 2022 3 SR S 0T TUHISK TR Fered et i Dr. Udaya bhaskar K.
ST Tehten” O SITRTETUT SHTRlshd T AT
Training programme on “Seed Quality
Parameters and Production Technology of Pulse Crops”
organized by ICAR-Indian Institute of Pulses Research, Kanpur
during Feb. 3-9, 2022, through virtual mode.

3. | T SR SE3Ed wW | wma-si i & fwm wed @ wE. g .- Rde e R e | 21.02.2022 | . SE W
FUIREICIRCCRIE TEIH, I3 g0 ‘T{fﬁ & & o forg e et &, sfis o 9T e Dr. Udaya bhaskar K.
Overview of national and | fAmfor ot e Areem & 31?‘!’(?‘2‘1’*3[ AfSAR T SRS
OECD certification systems International Webinar on ‘Capacity Building on OECD Seed

Certification’ for eastern zone region organized by ICAR-
Indian Institute of Seed Science, Mau under the ambit of Indo-
German Co-operation on Seed Sector Development, through
virtual mode.

4. ; ; , 22.03.2022 | #ft sve fomr
mgﬁwjeﬁj;ﬁ m.sf.ﬁ.q.-wma%rﬁﬁﬂ IR IERER-RILERICIE R ICE ) Dr. Banoth Vinesh
. o & 22.03.2022 & 26.03.2022 T SFRTT0T T SATASH
in seed storage

Quality Seed Production training organized at ICAR-IISS, Mau

5 PSP from 22 t0 26.03.2022 23.03.2022 | ot eare Ra
WWW:T Dr. Banoth Vinesh
Need of organic manures in
present agriculture
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13. Th19TH

1. Publications

ATHYT TEIRTSAT H TR

A T, FIE STTEEET (2022)| SRR
T 3T A3 3 wied Teates! U Hieieed 31 wiie
ST THATETACS US Taqaided e, 104919.
TILTTH.: 11.55

rafese He, Tred Fam o, Site 37t (2022)) 722
frifesm| arsfefios f9ied, 12: 4089. TI.L.TTH.: 10.38
AT e, frgre uter, we. weeTe, Tt .
Sfom, it S, HteH, wew wa. WisE (2022)) gAfER
TARTSH X 37! % FoR 2o 3 T34 ST g8 SR
HIe Al ATgZISH HEIe o1 AW a1ge TEifee At
Hiead 9 tAie|1Ed, 13:911775. TITLTE.: 11.75
AT o, T, =T feehart T, Siferer Sis, A T,
ferrE (2022) | HifcTaRIeR STTgEfeithore U hiaeugsiTe
3% <t TR drged e g9, Suwifer fadt
@i uEiferR) te g gafiee geraTi-raifees
Jadifem, Hfeged fereferer wfiufes 3 $feam sHa
3T T Gerterstt, 104: 1097-1110. TI.CTTH.: 7.73
=y, oft.oh, ared, sierT o, TAfsmregsh, i R,
Hrefter T8 SehTe, FAEIT FHR (2022)) Fefierizy S
TifteheeRel SrRIeaHIers: UF 3MTTfea 2 goret & vy
SH 9 HIET TSl ST TS| $18e Sier AT sl
TS T BIa, 59(8): 793-799. TT.T.T.TH.: 7.92

TAT 9T, fomr smiferan, @ see (2022)) fofateT de
gEiferet S B Ufthe WSt 37 siftrehT sifgam| sfeom
SHA 3T I T ariftiord, 59:800-807.
TITTTH.: 7.92
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Publications in Research Journals

Abhishek Bhandawat, Kuldip Jayaswall (2022).
Biological relevance of sound in plantsAdvances
and prospects in plant acoustics. Environmental
and Experimental Botany, 104919. NAAS: 11.55

Annamalai Anandan, Ranjitkumar Nagireddy,
Selvaraj Sabarinathan, Bishal Binaya Bhatta,
Anumalla Mahender, Murugapandiyan
Vinothkumar, Chidambaranathan Parameswaran,
Periyasamy Panneerselvam, Hatanath Subudhi,
Jitendriya Meher, Lotan Kumar Bose, Jauhar Ali
(2022). Multi-trait association study identifies loci
associated with tolerance of low phosphorus in
Oryza sativa and its wild relatives. Scientific
Reports, 12: 4089. NAAS: 10.38

Annamalai Anandan, Siddharth Panda, S.
Sabarinathan, Anthony J. Travis, Gareth J. Norton,
Adam H. Price (2022). Superior Haplotypes for
Early Root Vigor Traits in Rice Under Dry Direct
Seeded Low Nitrogen Condition Through
Genome Wide Association Mapping. Frontiers in
Plant Science. 13:911775.NAAS: 11.75

Ashis K. Das, Chandakanna Nandikeshwar Rao,
Anjitha George, Shubham A. Chichghare (2022).
Molecular identification and characterization of
the Asian citrus psyllid vector, Diaphorina citri
(Hemiptera: Psyllidae) and the transmitted
Huanglongbing-associated bacterium,
Candidatus Liberibacter asiaticus in India.
Journal of Plant Pathology. 104: 1097-1110.
NAAS:7.73

Deepanshu Jayaswal, Parichita Priyadarshini,
Jyotsana Tilgam, Sharani Choudhury, V.K. Yadav,
Sreeshma N. Noonjingarakuzhi, Deepesh Kumar,
Nitish Ranjan Prakash, Kuldeep Kumar (2022).
Achievements of agricultural biotechnology: An
initiative to double the farmer's income through
cutting edge technology. Indian Journal of
Biochemistry and Biophysics. 59(8): 793-799.
NAAS:7.92

Deepanshu Jayaswal, Pawan Mainkar, Kuldeep
Kumar, Yamini Agarwal, Ratna Prabha, Vinay
Kalia, Rekha Kansal (2022). Pyramiding and
evaluation of segregating lines containing lectin
and protease inhibitor genes for aphid resistance in

: 2022 "é% \



8¢ wipargy - WA fad - afie ufodes - 2022 "é%

o TIRHAT ATed, SUTY] SIEAEETT, FAGT STEEAT, SHH

Brassica juncea. Indian Journal of Biochemistry

T, TEAT Fqaat, STRIA FHI, SR FAR, TH.AT. S
FHR (2022)| HATFE BT U HiFetrgsIer S ferepeft
AT AhE|  Hifcraor. arEiars Rargd, 49
6181-6188. TI.U.T.TH.: 8.32

IFIACAT A%, SHATE e, et 3Tl (2022)]
ST & o foreefi wfih-ciaret amet 3w ufth e
U %2 o T faref 71w HTOie 3§ U3H (S7RTST
G| weTigd , 11(9): 1270. T.TTTH.: 9.94

e T, #fafd .4l 389 WA ., FHedm FAN,
wE . Sffad FAR, e, FTET, @ FAR (2022)] T
e dig eme: T ufafishet ©etl S yHe ST 3716
IV GISEST , IS SL.UE.UH.: 11(02): 51-58.
foRtor SpAR ., T, TSt S, S, ARTeT S, ofvre, e g,
g . R (2022)) v e e fsedia gfes
ITEE STATHES TS ST TG FHHT HEHT Tt (ATIe e,
wWee)| 3N SHe 3% SR U Fid,
32(65): 1-8.TT.T.LTH.: 8.00

qigh ot 3., fie waa., 3THed T, W TR, el .,
T wa A, ¥ €., wae v, sEgen v, R T
(2022)| T HAHRIHE e I 3ITIURH U8 Helaw
3T LT Wl B S ieid ST g (SATES
TN US.) ST IFSHT TH.TH.R. HIhH | ST SFe
3% TFARRFES TS FATSHE <7 , 12(11): 2507-2519.
TIUNTE.: 5.13

TETTdeRa, Y. THE, S €, TR, 4, i,
o, fie, et umm Siet ereft (2022)1 SHHGT
e MY setrse Tesiis| e imraiorse Ge Ailcragert
e derearst, 122:101916. TI.C.TTH.: 8.75

T TR, HISHISHT T35 ., fiiforea artef, gftaar
., G %, 387 TR 6., .31, 9, T HHR (2022))
S WIS, HISshI-Ua g T dfdzd fewrs 2|
femafetT sg AP2/ERF Ug WRKY Zifshee efed 37 5
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and Biophysics, 59:800-807. NAAS: 7.92

Garima Yadav, Deepanshu Jayaswal, Kuldip
Jayaswall, Abhishek Bhandawat, Arvind Nath
Singh, Jyotsana Tilgam, Abhishek Kumar Rai,
Rachna Chaturvedi, Ashutosh Kumar, Sanjay
Kumar, SP Jeevan Kumar (2022). Identification
and characterization of chickpea genotypes for
early flowering and higher seed germination
through molecular markers. Molecular Biology
Reports.49:6181-6188. NAAS: 8.32

Ramasamy Gobu, Goutam Kumar Dash, Jai
Prakash Lal, Padmini Swain, Anumalla Mahender,
Annamalai Anandan, Jauhar Ali (2022).
Unlocking the Nexus between Leaf-Level Water
Use Efficiency and Root Traits Together with Gas
Exchange Measurements in Rice (Oryza sativa
L.). Plants, 11(9): 1270. NAAS:9.94

Govind Pal, Sripathy K.V., Udaya Bhaskar K.,
Kalyani Kumari, S.P. Jeevan Kumar, D.K.
Agarwal, Sanjay Kumar (2022). A Study on
Contribution of Formal and Informal Sectors in
Indian Seed Domain: An Analytical Study.
International Journal of Social Sciences. 1JSS:
11(02): 51-58.

Kiran Kumar K., A. George, G.T. Behere, Yogesh
E. Thorat, Datta Ingle, Dharmendra P. Singh
(2022). Pathogenicity of Heterorhabditis indica
against developmental stages of Eudocima
materna L. (Lepidoptera, Erebidae). Egyptian
Journal of Biological Pest Control, 32(65): 1-8.
NAAS:8.00

Majhi P.K., Singh S.K., Anandan A., Khaire A.R.,
Korada M., Habde S.V., Singh D.K., Bhagvan
A.P., Jayasudha S., Singh A. (2022). Parental
Polymorphism Survey for Evaluation and
Selection of Contrasting Parents for Drought
Tolerance in Rice (Oryza sativa L.) by Using SSR
Markers. International Journal of Environment
and Climate Change, 12(11): 2507-2519. NAAS:
5.13

Naveenkumar R., A. Anandan, Vineeta Singh, S.R.
Prabhukarthikeyan, C. Parameswaran, G.
Sangeetha, A. Mahender, U. Keerthana, P.K.
Singh, B.C. Patra, Jauhar Ali (2022). Deciphering
environmental factors and defense response of rice
genotypes against sheath blight disease.
Physiological and Molecular Plant Pathology,
122:101916. NAAS: 8.75

Ramya Parakkunnel, Bhojaraja Naik K., Girimalla



gy W-SH| BRI 59 e 9139, 13:1076229.
TWULTE.: 11.75

TELAR, TR, H. IO, H8T MR |16, 3,
I, HAIST o, FTe, TH. T, Hoo 0. i, Sfefar weeft, o,
U Eean, T e, WH. ™ (2022) Q@M §
HifTaRIeTt ST ST sified HefEm ST 39 Usd
I T TS IR 9 STfEATTHaR U S TasH| el
I wie 7o AP, htps://doi.org/10.1007/500344-
022-10750-x. TI.T.T.UH.: 10.17

TVERTIcioha T3, T €, |refd ga sft, Feflgmm
A, HEd T, HIHT I, ATES TH 6., e U, T eead
o, 9T Wk, ™ drE (2022)1 FEHET W
TfafaE 3% TSelda-e it TEaie
sTeSdTed g feshfoareht voee W fagr Oew &
foreei=ar| Sier STHE %M, 8(4): 370. TIT.LTH.: 11.82

T A, WIS A15% o, giewar €, arfisft
frrforeen, Sea v ., #fiufa .t sriawrsT @hed,
I UH., HSTT HHI, G Teiet, e oh AT, (2022)|
ST US hI-gAITI: STATEEH $¢ 3 STSeoid A1 Wi
e Tk HA I | Toforicrot! U8 AifcTRIeR ariars
3T wT12d, 28:1029-1047. TI.C.LTH.: 8.39

AT €iew ST d1S. To] (2022)) i sr-sffT
forer et dEifthed ®R Sshrae Hefolm weied 37 e
var. IR 64. ST STohcT B — T SSAIFA e, 14(3):
171-178. TI.LTUE.: 5.11

fergret uier, ez wfkdqan, I=TME THET (2022))
U T2E ATSH IS Al A1g2ieH g Led| § Bl
ST ST, 11(10): 1356-1361. TT.T.TUH.: 5.23
giewar €, Tadl. Sfted FR, ST 6t e, i
e Ie , TSRS AT8e o, TR ., ool AT, HSr
FAR (2022)| A oHA A BR feSS Fogiar i
TSRIfH TWH AASHe §H Wiied| TTarHdee et
ded, 20:2135-2164. TITTTH.: 15.03

=T LS., T, e, OO, e, €ah, s,
AT FAR, S R, T, {7 (2022)) 9 AT S€
FR IS ST=H R e Wiheaa Yftaher4|
B hrre Fefersia 37 Ttehe=r, 6:211-229.
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Vanishree, Susmita C., Supriya Purru, Udaya
Bhaskar K., K.V. Bhat, Sanjay Kumar (2022).
Gene fusions, micro-exons and splice variants
define stress signaling by AP2/ERF and WRKY
transcription factors in the sesame pan-genome.
Frontiers in Plant Science. 13:1076229. NAAS:
11.75

S. R. Prabhukarthikeyan, C. Parameswaran,
Shraddha Bhaskar Sawant, U. Keerthana, Manoj
K. Yadav, S. Raghu, Mathew S. Baite, Arabinda
Mahanty, P. Panneerselvam, A. Anandan, P. C.
Rath (2022). Unraveling the Molecular Basis of
Bacillus Megaterium Interactions in Rice for Plant
Growth Promotion Through Proteomics and Gene
Expression. Journal of Plant Growth Regulation.
https://doi.org/10.1007/s00344-022-10750-x.
NAAS: 10.17

Prabhukarthikeyan S.R., Parameswaran C.,
Sawant S.B., Naveen kumar R., Mahanty A.,
Keerthana U., Yadav M.K., Anandan A.,
Panneerselvam P., Bag M.K., Rath P.C. (2022).
Comparative Proteomic Analysis of Rhizoctonia
solani Isolates Identifies the Differentially
Expressed Proteins with Roles in Virulence.
Journal of Fungi, 8(4): 370. NAAS: 11.82

Ramya Parakkunnel, Bhojaraja Naik K., Susmita
C., Vanishree Girimalla, Udaya Bhaskar K.,
Sripathy K.V., Shantharaja C.S., Aravindan S.,
Sanjay Kumar, Suman Lakhanpaul, Bhat K.V.
(2022). Evolution and co-evolution: insights into
the divergence of plant heat shock factor genes.
Physiology and Molecular Biology of Plants.
28:1029-1047.NAAS: 8.39

Shantharaja C.S. and P.J. Devaraju (2022). Seed
Bio-priming with Fungal Endophytes for
increased Seedling Performance in Rice var. IR 64.

Biological Forum — An International Journal.
14(3):171-178.NAAS: 5.11

Siddharth Panda, Debendranath Bastia,
Annamalai Anandan (2022). Assessing genetic
variability of Bengal and Assam Aus panel rice
lines under low nitrogen soil status. The Pharma
Innovation Journal. 11(10): 1356-1361. NAAS:
5.23

Susmita C., S.P. Jeevan Kumar, Anjani Devi
Chintagunta, Eric Lichtfouse, Bhojaraja Naik K.,
Ramya P., Kalyani Kumari, Sanjay Kumar (2022).
Non thermal plasmas for disease control and
abiotic stress management in plants.
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o foeftar Tmeen, giewar €., gfer R, sfiafa .4, dm

TR0, IS AT 6., TISHISIT ATg o, H AN, T,
fie, Tuae fiig (2022 )| € A 37 orgr: S
FTETECH 32 Aohfsw Ue Hifereer wHufaesd Biead 37
e Ersd, 13:918206. TI.T,T,UH.: 11.75

HTHAT, TS, TP H e ST TehRTor

o EI.h. Ared, AR, e, Set Ared, sfiufd o 4t TR Es

FAR (2022) €IS TSRM 3T st Hie, wew,
fafiesid dg 4 wias ar SrerfIdt wial 3 11" J3a
He g T (8 Teaie 37 fd o Farfere! dieq
® Yok AFGREUHT 39 STeHIEY U Ioid 208 U
TSHTAT forsTamrst i fer iy foraforermer, mfere 7o
21-23 3R 2022.

T AT, 2ftfer 3.2, 3T e o6, TR IS 155
. (2022 )| {iHe STSEHIH 37 €IS FATICTeT ITEEH BT
Yot AR 3 ST ey Ug Uoed| 34: 11" 939d
B U AIFRHTAHT 3 ATTHISY U8 To8d veg T
TSHTAT forstamrt i fer iy foraferemer, mfere 7o
21-23 3T 2022.

Giewar €., HISKIST 159 ., T Y., Feam Fae,
T, 67 3T Ho FAR (2022)] THEHS ATH SHIEH
aficfafd wr %y e S 37 TR (3Rf
BT ULA.)| 3; Toraitemm 31 efee deas med
BR T WA G AP s, SHiedd fedte,
1.3 31.9.- TR 1 ST e, 75 fawet, 19-21
S[ATS 2022.

(2022)| I TAATTH AT SRR Heed Ug
Ui ReE T € ST 3 Sie ®Hl E:
ferifeem 31 e HeTw ME W T uugHd U
FCHA BT, ST TSalsM, 1.3, 31.9.- IRATT HY
HTHT eI, 73 fawe, 19-21 5[@T3 2022,

qEdch

o foremer 3, wifee, et aftter s, et S (2022)

arrhfRe ufenviE: T el Agerel fifsTa
qfecAfIrT, U ..: 1-127.
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Environmental Chemistry Letters. 20:2135-2164.
NAAS: 15.03

Dhanya V.G., A. Subeesh, N.L. Kushwaha, D.K.
Vishwakarma, T. Nagesh Kumar, G. Ritika, A.N.
Singh (2022). Deep learning based computer
vision approaches for smart agricultural

applications. Artificial Intelligence in Agriculture.
6:211-229.

Vinita Ramtekey, Susmita C., Sunil Kumar,
Sripathy KV, Seema Sheoran, Udaya Bhaskar K,
Bhojaraja Naik K, Sanjay Kumar, A. N. Singh,
Harsh Vardhan Singh (2022). Seed longevity in
legumes: Deeper insights into mechanisms and
molecular perspectives. Frontiers in Plant
Science.13:918206. NAAS: 11.75

Papers presented in Seminar/ Symposia/
Conferences/Abstract published

D.K. Yadava, P.R. Choudhury, Chander Mohan,
Sripathy K.V. and Sanjay Kumar (2022). Seed
Production including Breeder Seed, Status,
Limitations and Way forward to Atmanirbhar
Bharat. /n: 11" National Seed Congress on Recent
Advances in Research on Quality Seeds for Self
Sufficiency in Oilseeds and Pulses held at
RVSKVYV, Gwalior during 21-23 August, 2022.

Sanjay Kumar, Sripathy K.V., Udaya Bhaskar K.
and Bhojaraja Naik K. (2022). Recent
Advancements in Seed Quality Assurance for Self
Sufficiency in Oilseeds and Pulses. In: 11"
National Seed Congress on Recent Advances in
Research on Quality Seeds for Self Sufficiency in
Oilseeds and Pulses held at RVSKVYV, Gwalior
during 21-23 August, 2022.

Susmita C, Bhojaraja Naik K, Ramya P, Kalyani
Kumari, A.N. Singh and Sanjay Kumar (2022).
Assessment of genetic variability for fresh seed
dormancy in groundnut (Arachis hypogea L.). In:
Symposium on 'Tending Mendel's Garden for a
Perpetual and Bountiful Harvest, Genetics
Division, ICAR- IARI, New Delhi, 19-21 July
2022.

Soma Gupta, Arvind Nath Singh, Kuldip
Jayaswall, Sanjay Kumar (2022). Correlation
analysis of biochemical factors and pericarp
thickness governing seed germination in sweet
corn. /n: Symposium on 'Tending Mendel's
Garden for a Perpetual and Bountiful Harvest,
Genetics Division, ICAR- IARI, New Delhi, 19-
21 July 2022.



ek LAt / WivTerur frawTaet § stear

sifsrar Sits], @0, T, . 1for (2022)1 W ATE A15ed
U 3 Aefiiel 59. W, WA, (eds) 5@ 3 Eifésheata
Ut RS, TR, UST.: 551-575.

T Y. TG, ST OH. O, HaTs HHR sHTeRRT, .41,
#fafa, TS, afeerrrsi (2022)) T e ®it
UHEIES T4 ZIetidl 57 Hf| §: UH. ST, HicetehTs g 3.
(eds.), ToRE-SEM wie STET STea=re R & d faferid
T ifret shiod, RSt UsT . 121-160.
ST FAR ey, St aws, e g, afeq, agsn
SRS, | &, STeW, TSRT . fdE (2022)) SHIfH
e ®R wamElies &H 2ol 3T el SHih
festmefm B wamfes wo tfaee afseae e uer .
49-75.

FAX  (2022)) TEHIEEEE wEA| dfeawe a8
HTSETR- BT ST 37 SR 2022.
FRIETRT, FHT T, AT TH. 999, JHIE %, |18, 387
. g (2022)) TwlteRRM SfE HifdEReR gt
S 3 TEa Wiiehed BT T slet e (e 3iTh

TSAICEIR  ATSehIoq:

TAe— HIShIS™IY  SILa—H|
AT O HSTHE, 40: 71,

(2022)| TR ST B FENIM U Hadfed 3%
T-aEeEE e w-areraiid te Afir-ghifieen
fersTHe, R TR, UeT.: 273-283.

(2022)| Tt AT TZSIEHIFR ATSSRISTTIER 37 TSR
SARITA TeATe MY U Saeradie| T-fafsrfer g uasiedien
FohI-Foe T bR Efieheata TeeAfaferdt, 9e 4. 323-353.
il e fife, Tt fopem, S5/ FHR (2022)) ATE5RIH-
Afeude Uik i Sefifafon e afafel wa fuferem

s
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Books

Virupaksh U. Patil, Ashwini A., Poornima R.,
Vanishree G. (2022). Biochemical estimations: A

laboratory Manual. Brillion Publishing, Page No.:
1-127.

Book Chapters/ Chapter in training manuals

Anjitha George, C. N. Rao, M. Mani (2022). Pests
of Citrus and Their Management. /n: Mani, M.
(eds) Trends in Horticultural Entomology.
Springer, Singapore. Page No.: 551-575.

H.C. Lohithaswa, Sowmya M.S., Santhosh
Kumari Banakara, K.V. Sripathy, M.G.
Mallikarjuna (2022). Genomic Selection for
Enhanced Stress Tolerance in Maize. /n: M. G.
Mallikarjuna et al. (eds.), Next-Generation Plant
Breeding Approaches for Stress Resilience in
Cereal Crops. Springer Nature. Page No.: 121-
160.

Jagesh Kumar Tiwari, G. Vanishree, Virupaksh U.
Patil, Tanuja Buckseth, Som Dutt, Dalamu, Rajesh
K. Singh (2022). Genomic Designing for Abiotic
Stress Tolerant in Potato. Genomic Designing for
Abiotic Stress Resistant Vegetable Crops. Page
No.:49-75.

Kalyani Kumari, Vishal Tyagi, Banoth Vinesh,
Susmitha C., Sanjay Kumar (2022). Biofortified
fasal. Published by ICAR - Kheti Journal. In
October, 2022.

Nazia Manzar, Deepanshu Jayaswal, Gopi Kishan,
Sadhna Chauhan, Divya Joshi, Jyoti Singh, Parul
Chaudhary, Hena Jamali, Prity Kushwaha, Heena
Parveen, Abhijeet S. Kashyap, Pramod K. Sahu,
Udai B. Singh (2022). Application of Molecular
Ecology Approaches in Sustainable Agriculture
for a Better Understanding of Plant-Microbiome
Interactions. Rhizosphere Microbes. Biotic Stress
Management.40:71.

R.S. Tomar, Prabha Singh, Sushma Tiwari, Manoj
Kumar Tripathi, Sanjay Singh, K. Bhojaraja Naik,
Chandan Kumar Singh, Shailesh Kumar Singh
(2022). Genomics Approaches for Restoration and
Conservation of Agro-Biodiversity. Agro-
biodiversity and Agri-ecosystem Management.
Springer, Singapore. Page No.: 273-283.

Soma Gupta, Udai B. Singh, Ashutosh Kumar,
Vinita Ramtekey, Deepanshu Jayaswal, Arvind
Nath Singh, Paramanand Sahni, Sanjay Kumar
(2022). Role of Rhizosphere Microorganisms in
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f-fafsfenr @ weeiedrr si-fen R Wit
greAfafeadt. 9519.: 461-489.

ATiees Tfdaa Ta shTaad ol dehet

T, e, sftafreh.d., 3ea YRRt sh., Fretar, =TS,
gitwer <reepdl, At fife, s FHR (2022)) AMfYH
i, 202 1; 913373 9.- WRA R ST (T 6, 73,
TEEHEAT: 1-201.

TS FHI, AT TH.6., AT TH. 6., T FHI, A ST,
At puw, i T, #fafa .3, et A, fomer
T, 3T AT 6., SIS T8 ., ST Sifst, GreAar
., g=m fsf. (2022) e 3w 37" wgere qu
e ST T ame. AT, A e (hied). 0 7. 1-
140.

sftafer o3, rcfere rer fife, sreamoft S, srter fora,
Giwar H1., €31 . AT, TH., ATed, AT FAN, AHT
ST, AT FAR (2022)] T AT HL AT, A Eie (i)
T Rt v 2021-22, 9T 1-123.

AH T &

T qerd, =g e, oh. TSIt ATgeh, oft 37T, ATeted,
T ST (2022) | 58182 HT (TSRIT ) T ST ST
ST TATE B 6 (3): 72-75.

THT T, GIGHAT ©., IS 185 o, (2022)] 99
i AT (NTP): T A6 Ug Felld oIS BT
iftehee| Wiiehes Ug SAfeRRIE. 3(7):45-47.

5 . (2022)| Ffhea Hie FSH: = 67 2 98 U
forite) HfvaTg, 3:53-56.

o Ty R, sfufa .l Fadu SEwE, g3
aft.Sf., gfwar ., W FHR (2022)] FEEA Feiet
A A TCIM-ACIETHTE, §HH U8
TS LA, A €S ()| S g A 2022,
1(1): 1-10.

sRfare Mo fig, ofafa At Fadn SwwaETE, 9=
1S, Qo €., HR HHR (2022)] FETAT —STeAeX
HAH A CIL-ACIETHTE, §HH U8
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Endorsing Overall Plant Growth and
Development. Re-visiting the Rhizosphere Eco-
system for Agricultural Sustainability. Page No.:
323-353.

» Vinita Ramtekey, Ashutosh Kumar, Akhilendra
Pratap Bharati, Sunita Kumari, Paramanand
Sahni, Soma Gupta, Udai B. Singh, Govind Pal,
Arvind Nath Singh, Gopi Kishan, Sanjay Kumar
(2022). Microbes-Mediated Rhizospheric
Engineering for Salinity Stress Mitigation. Re-
visiting the Rhizosphere Eco-system for
Agricultural Sustainability. Page No.: 461-489.

Compilation of Annual Report and Proceedings

* AN. Singh, Sriapthy K.V., Udaya Bhaskar K.,
Kuldip, Dhanya V. G., Susmita Cherukuri and
Aarti Singh, Sanjay Kumar (2022). Annual
Report, 2021; ICAR-IISS, Mau. Page No.: 1-201.

* Sanjay Kumar, Lal S.K., Yadav S.K., Atul Kumar,
Amit Bera, Ashwani Kumar, Singh A.N., Sripathy
K.V, Kalyani Kumari, Vinesh B., Udaya Bhaskar
K., Bhojaraja Naik K., Anjitha George, Susmitha
C., Dhanya, V.G. (2022). Proceedings of 37"
Annual Group Meeting of AICRP on Seed
(Crops). Page No.: 1-140.

» Sripathy K.V., Arvind Nath Singh, Kalyani
Kumari, Banoth Vinesh, Susmitha C., Sandeep K.
Lal, S.K. Yadava, Atul Kumar, Amit Bera,
Ashwani Kumar (2022). AICRP on Seed (Crops)
Annual Report: Glimpses 2021-22, Page No.: 1-
123.

Popular Articles

* Ganapati Mukri, Chandu Singh, K. Bhojaraja
Naik, V. R. Yalamalle, Subhash Babu (2022).
White Maize (Zea mays L.): An Emerging Option
for Crop Diversification and Nutritional Security,
Chronicle of Bioresource Management. 6 (3): 72-
75.

» Ramya Parakkunnel, Susmita C., Bhojaraja Naik
K. (2022). Non-Thermal Plasma (NTP): A Novel
and Clean Technology for Agriculture. Agriculture
& Environment. 3(7):45-47.

e Ramya Parakkunnel, Vanishree Girimalla,
Shantaraja C.S., Bhojaraja Naik K. (2022).
Horticulture Seed Industry: New Avenues to Tread
and Beyond. Krishi science. 3:53-56.

* Arvind Nath Singh, Sripathy K.V., Kuldip
Jayaswall, Dhanya V.G., Sushmita C., Sanjay



T 7.4, AT TS (shioen)| SHA LS, 2022. 1(2):
1-9.

spfare Mo fie, o= s, offo w5, Fadm
ST, €S HHR (2022)] FETA A AT
TS 1.0 -37T%. 375 TH.TH., 73 U T8 6.3,
HTTHTS (shTo) | S[Ts 2 faefe, 2022. 1(3): 1-8.

spfae Mo fog, aw=m dtsh, sfufo F:t, Focm
ST, €S HHR (2022)] FEA IS 3T
TS H1.U, S -3ATE. 37T, TH.UH.,, 735 US T3 3AR,
HTHte (hiow)| AT e, 2022. 1(4): 1-8.

gfreror Framraet
o Iqfa= My fiE, oAl A, fawme @mfl, Fed,

FHR (2022)| ST SCAGTH T FF HRTEVN 37 TR a3
AT,  THEAR, foEr mEie SR HLTsR.-
TS 3TE UH.UH., 05| 22 - 26 HTH, 2022. 1-145.

TR Fere
o HHeA T, IS, SIS Hl UE., 387 W ., THIT

Y., AT SIS, SIS 13 ., #fiafd .3, sRfem
TH., TR0 TS 3., Forgrail ok, (2022)] BIEST AREH
F AT U T TIgawH faad (CoFS-29 U CoFs-
31). Ufeciee ST STEE T8 8.4 A - $fea $egae
FHTH IS T, 73| IS 6.

ST SITST, IS 739 ., AT ST, FaST El.eE.,
35 IR o, TRIT Y, 3TeA U, #fiafa st sRfema
TH., TR A18. 3R, FAGHI T, (2022)] 369 6"
T g 37eT TN Ug S Aasiie| ufeciye oTé et
AEHA AT~ e fegge v s wEE, 7
U 6.

SfTfeed Y., e U, 3¢F WEh ., TFT bt 3ifsrar
SitSt, aTitsft S, STISRISTT A1ge ., oftufa & 4., ST
T, SO A1, Fgrl Tk, (2022)] TsH €S
T4 fesfisr dg TR Bl ufscaive o SRNEX
ARH AT - e ey v s wEy, w3
U 6.

o YIS AT8eh o, TR ., 3THed T, 387 IRt .,

CaR
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Kumar (2022). Quarterly Newsletter of ICAR-
IISS, Mau & AICRP on Seed (Crops). January to
March,2022.1(1): 1-10.

Arvind Nath Singh, Sripathy K.V., Kuldip
Jayaswall, Dhanya V.G., Sushmita C., Sanjay
Kumar (2022). Quarterly Newsletter of ICAR-
IISS, Mau & AICRP on Seed (Crops). April to
June, 2022. 1(2): 1-9.

Arvind Nath Singh, Dhanya V.G., Sripathy K. V.,
Kuldip Jayaswall, Sanjay Kumar (2022).
Quarterly Newsletter of ICAR-IISS, Mau &
AICRP on Seed (Crops). July to September, 2022.
1(3): 1-8.

Arvind Nath Singh, Dhanya V.G., Sripathy K.V.,
Kuldip Jayaswall, Sanjay Kumar (2022).
Quarterly Newsletter of ICAR-IISS, Mau &
AICRP on Seed (Crops). October to December,
2022.1(4): 1-8.

Training Manuals

Arvind Nath Singh, Kalyani Kumari, Vishal Tyagi,
Kuldip, Banoth Vinesh, Susmitha C., Vinita
Ramtekey, Dhanya V.G., Sanjay Kumar (2022).
'Beej Uthpadan Par Karshak Parikshan' in
sponsored by ATMA, Samastipur, Bihar
government. ICAR-IISS, Mau. 22" - 26" March,
2022.1-145.

Technical Bulletins

Anandan A., Vanishree G., Shantharaja C.S.,
Udaya Bhaskar K., Ramya P., Anjitha George,
Bhojaraja Naik K., Sripathy K.V., Aravindan S.,
Aruna Y.R., Kulsumbi A.K. (2022). Fodder
sorghum cultivation and seed production
techniques (CoFS-29 and CoFs-31). Published by
Director, ICAR-Indian Institute of Seed Science,
Mau. Page No. 6.

Anjitha George, Bhojaraja Naik K., Vanishree G.,
Shantharaja C.S., Udaya Bhaskar K., Ramya P.,
Anandan A., Sripathy K.V., Aravindan S., Aruna
Y.R., Kulsumbi A K. (2022). Insect pests of seeds
under storage and their management. Published by
Director, ICAR-Indian Institute of Seed Science,
Mau. Page No. 6.

Aravindan S., Anandan A., Udaya Bhaskar K.,
Ramya P., Anjitha George, Vanishree G.,
Bhojaraja Naik K., Sripathy K.V., Shantharaja
C.S., Aruna Y.R., Kulsumbi A.K. (2022). Rice
seed borne diseases and their management.
Published by Director, ICAR-Indian Institute of
Seed Science, Mau. Page No. 6.
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arsft S, sifSar 9, sfufa s, owfo=T w,
AT €T, (2022)| Hie T i 37 1 U]
fecTve oS SRt 3TTE Hl.0.3T.- $fee Sfeeye 3iw
e urEy, 73| US4 6.

AISAISTT T8k o, TR ., 3¢9 W& ., 3T T,
arsft S, sifsar S, sfiufa s, swfae
IS HLEE, (2022)1 @i oM fms 33 T
afectes oS SrEEet IS H1.U 3T - 3fea dfeeye 3itw
Hie gy, 7| U9, 6.

T o, SIS A1 ., STHE T, 389 9 .,
sl S, sifSar 9, sfiufa &dt, wfea=T w,
AT €T, (2022)] FRAIAT - T gH %8 T H15E
(M| UfoeRe TS ST AT - 3fea
SRezye S His aTgd, W3 UST. 6.

STTARTSTT ©1.TH., SATHEA T, 363 ARk o, TR oY, artef
Y., ATSTAT SiTSt, ISR 15 o, #ffufd .4, srfaeT
T, (2022)| €T FHE - T T B HEHET Twea|
feciee alTg STEEe TS €U AW~ 3fea §fegge 3w
HreuTEd, 7| UST 7. 6.

sffafa .., 3eT WK ., ISTCSTT A8k ., T T,
e T, et S, sifvar S, siaRrsT .,
SR(AT TE, (2022)] ARG HE TeRE sl
fecies alTg STaEe TS €U AN~ 3fea $fkegge 3w
die gy, 05| UsT . 6.

35T TR o, Sl o, WSS A8k <., THT 9,
STarrST wuw., el S, ifsar s, srfaeT .
(2022)| Hie SHATH 2T - fifaue dg Agsieisi
AfeITS ST SRENE 378 €., - 3¢ 3Rege A%
die gy, 35| UsT . 6.

At ST, ST ., SRSt €U, 35T TR ., T
ot AT SIS, ATt A18eh o, #fiufa s 4, sfae T,
FAGFT Tah., I L3R, (2022)] TR €S U8
B WISHRM I 3 SAMBHMT 2Tt Al qfocizs siTg
0S| 0T 6.
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14. Important Committee & List of Personnel

14.1 JTHAT TeATgHT AATT (FARGHL) (TR 19.02.2024 T6)
14.1 Research Advisory Committee (RAC) (Up to 19.02.2024)

1. TH. R . Feg
Dr. M. Bhaskaran ’ Chairman
21, Sk, T . B2

Dr. D.K. Yadava ’ Member
2. forem w, ZATdt . qee

Dr. Vilas A Tonapi ’ Member
<1, TH.a. fome . GRS

Dr. S.N. Sinha ’ Member
<. st fofe . BE]

Dr. R.P. Singh ) Member
<. Tge Fqaa . G2

Dr. Rahul Chaturvedi ’ Member
<. T v, T . LG

Dr. M.S. Sheshshayee ’ Member
Dr. Onkar Singh Dahiya ’ Member
oft s1orr o fim . GRAS
Sh. Ajay Kumar Singh ’ Member
ofl 17T FHR Sfarede . e

Sh. Anup Kumar Srivastava ’ Member
T, 913317 9. WA st forgT weer, e . o)
Director, ICAR-IISS, Mau | Member
TR, O 0, W11 MR S [ 6, 75 Tew Ud Tewy aiaa
In-charge, PME Cell, ICAR-IISS, Mau Member & Member Secretary
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14.2 TEATT Terer FIHTT (ATS.TA.HT.) (FRA7R 05.09.2024 TR)
14.2 Institute Management Committee (IMC) (Up to 05.09.2024)

fwTen, W1.%.377 9. W o o weer, 7 e
Director, ICAR-Indian Institute of Seed Science, Mau Chairman
HRTIaRTER, 3T AR Y STHUM INE, T () pa )
Director General, Uttar Pradesh Council of Agricultural Research, Lucknow (U.P.) Member
e (TgET), <1, TSis e s F faaforme, g, foer e
Director (Research), Dr. Rajendra Prasad Central Agricultural University, Pusa, Bihar Member
2f. Hf. T, Area stfiert (i), =ERe e H S i frafhrmes, FEg )
Dr. C.P. Sachan, Nodal Officer (Seed), Chandrashekhar Azad University of Agriculture and .
Technology, Kanpur (U.P.) ember
#ft 37orr FAR i, T T e - Y (), eI - TS, et (3..) e
Sh. Ajay Kumar Singh, Village & Post - Narahi (Nagara) Tahsil — Rasara, Ballia (U.P.) Member
Sh. Anup Kumar Srivastava, Village - Pendula Khas, Post-Jagannath, Bhaya- Mirganj, Member
Gopalganj (Bihar)
2. v oft. geamra, e Seieh ST T sftet i Sedten, MRdT S SEEH s, 3eUEe
Dr. L.V. Subbarao, Principal Scientist & In-charge Breeder Seed Production, Indian Rice Member
Research Center, Hyderabad
2. TH.3. TATA, T ST, SATTEThT I, ST H1 ST S (3773.Q, 3R 31S.), T4,
3 foeeft B
Dr. S.K. Lal, Principal Scientist, Division of Genetics, ICAR-Indian Agricultural Research Member
Institute (IARI), Pusa, New Delhi
. TE. T, AR, T AR, 1.3, 9. -9 STaT SIeeT S, s
Dr. H.S. Yogeesha, Principal Scientist, I[CAR- Indian Institute of Horticultural Research,

Member
Bengaluru
2. #ftafer .3, AT, WI.F.317.9.- R s fomm deer, 7% feceo]
Dr. Sripathy K. V., Scientist, I[CAR- Indian Institute of Seed Science, Mau Member
I HET[-axTeh (S1ST), W33 0., Y W, 75 feelt e
ADG (Seed), ICAR, Krishi Bhawan, New Delhi Member
Toret et T AT, R T SATHET S, T o=
Finance & Accounts Officer, ICAR- Indian Institute of Sugarcane Research, Lucknow Member
ST SRR, 1.3, 37,9, AT s o e, 73 gaeg afwe
Administrative Officer, ICAR- Indian Institute of Seed Science, Mau Member Secretary
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14.3 Wﬁﬂﬁﬁ‘ﬂﬁ/ List of Personnel

HATHET W&l g (ITA.U.) (e 31.12.2022 TF)
Research Management Position (RMP) (as on 31.12.2022)

1. T FAR
Dr. Sanjay Kumar

ATk €T / Scientific Staff

<. ffor 1y 7

Dr. Arvind Nath Singh
1. e doit HHART

Dr. Kalyani Kumari
IR REREIREEIS]
Mr. Kuldip Jayaswall
SIRCGIRET

Dr. Aarti Singh

off Tt foRer

Mr. Gopi Kishan
ZIEEINEIREEIN]

Mr. Deepanshu Jayaswal

ERCEIEISE
Dr. Dhanya V.G.

off s femer
Mr. Banoth Vinesh

sfiereft ferfrar Tmeeh
Mrs. Vinita Ramtekey

- R

Director

T ST (e o)

Principal Scientist (Entomology)

EEIECACIERERIERE BB ITED)

Scientist (Seed Science & Technology)

AT (Y ST )

Scientist (Agricultural Biotechnology)

ERlIECACIDICRIE)

Scientist (Agronomy)

TR (I1ET AT (06.07.2021 T STEIF STHTIT W)
Scientist (Plant Pathology) (on study leave from 06.07.2021)

AR (W St NN (11.02.2022 T ST TR T)
Scientist (Agricultural Biotechnology) (on study leave from 11.02.2022)

e (sfist fom e henfirehn)
Scientist (Seed Science & Technology)
AT (SATTATTIERT T ITeY ISTH)

Scientist (Genetics & Plant Breeding)

AT (SATTARTERT TS TG TSH) (09.12.2022 H LI HTHIT )
Scientist (Genetics & Plant Breeding) (on study leave from 09.12.2022)

@Wﬁﬁ, aﬂﬂ'{?/ Regional Station, Bengaluru

<M. T, 3G
Dr. A. Anandan

2. 3G TR o5,
Dr. Udaya bhaskar K.

<1 .

Dr. Ramya P.
SAEEIRIEIS]

Dr. Anjitha George

ERCIEIPiS
Dr. Vanishree G.

2. IS T8 .
Dr. Bhojaraja Naik

EIRUNIR SIS R
Mr. Shantharaja C.S.

ST ST (STATRTERT T A1 Sor)
Principal Scientist (Genetics & Plant Breeding)
afeg Itk (i fog wa Menfieh)

Sr. Scientist (Seed Science & Technology)
g AT (ST T U1 Ssief)

Sr. Scientist (Genetics & Plant Breeding)
ity AT (F hie fagm)

Sr. Scientist (Agriculture Entomology)
ElREERIECNEIEEINEIRERICEEEE)!

Sr. Scientist (Genetics & Plant Breeding)
A AT (SRR T ared o)

Sr. Scientist (Genetics & Plant Breeding)
Afer (et forerr e sheifire)

Scientist (Seed Science & Technology)
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2. #ftafa 4.
Dr. Sripathy K. V.

2. sRfa= T,
Dr. Aravindan S.

AehTeh! T / Technical Staff

<. g TE ugs
Dr. Praveen S. Patted

#ff ST FHR FqaT

Shri Arun Kumar Chaturvedi

#ft fordiz Fam Bt

Shri Jitendra Kumar Tripathi

#ft A7 FAR T

Shri Abhishek Kumar Rai
#ft it o it

Shri Sunil K. Kannujiya
oh st .

Shri Ambrish K. Dubey

PIRENICIGES
Shri Rajesh Chauhan

off forprer fifm
Shri Vikas Singh
geft femr

Ms. Nisha

HIHIIT - W&t fa & - aifiies wiferaa = 2022 "é%

Fefen (sfiet fomm e enfirhn)

Scientist (Seed Science & Technology)

EEUEEACIGERUIERIE)!

Scientist (Plant Pathology)

Aty qerTeht TR (21.-6)
Senior Technical Officer (T-6)
Y TR Ieh! HEreh (31.-¥)
Senior Technical Assistant (T-4)
Y TR Ieh! TEreh (3.-¥)
Senior Technical Assistant (T-4)
THRIE T (21.-3)
Technician Assistant (T-3)
THIRIE T (21.-3)
Technician Assistant (T-3)

afE TR (.-7)

Senior Technician (T-2)

aftg qefEE (@.-2)

Senior Technician (T-2)

g TR (.-7)

Senior Technician (T-2)
TR (A.-2)

Technician (T-1)

I T2T% / Administrative Staff

oft <rgHvet It

Shri Chandra Mauli Sharma
off TRt Sftarede

Shri Sudhakar Srivastava

<. g T uge
Dr. Praveen S. Patted

oft e fife

Shri Lal Singh

sfterelt ST FAT

Smt. Ranjana Kumari

o ©.%. Fromet

Shri A.K. Tripathi

Shri Durgesh Pratap Singh

SR SRR
AO

HETIh Y- 3Tfeenrl
AAO

TR Uel THT Heraieh for o o ARl

I/c F&AO

R HPED
Assistant

SHRED
UDC

TETF
UDC

EINISIECR RN
Stenographer Grade IIT
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15. T <kt fRafa / Staff Position

TR =it fosT ST, W W st sl Rarfer
Staff position of ICAR- Indian Institute of Seed Science, Mau

IECNED 01 01
Director

ERIIEE 44 18
Scientist

GEZiED) 14 09
Technical

I 23 06
Administrative

gt 04 00
Supporting

RNl 86 34
Total

16. far=f=r IS0t / Financial Statement
N A

v 2022-23 (5. 3T AT FTT 1.3, 3179 TR il forsi Seer, 75 o1 91e e 36 oM 2
Budget
The budget outlay of the ICAR-IISS, Mau for the period 2022-23 (BE).

ERIRE) 90.00
Grant in Capital

A ITIEH 480.00
Grant in Salaries

| ST 395.00
Grant in General

pep i) 965.00
Grand Total
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17. SRR ATHAT TRATTATAT hY Tt

17. List of In-house Research Projects

TR & vt e frdteren ug e
Title of Project PI Co-PIs
ST IeTeH WOt 31 SO | <1, #fiafa .. 3T T ., AN HHRT, HISTUS 15 o, et @, v o, st
# gaw Dr. Sripathy K.V. ST, Ffwar &, S €.eE., e fomeT, At e, stsfrar Sits, freas,

Improving Seed Production
System & Certification

ST, TR T,

Udaya bhaskar K., Kalyani Kumari, Bhojaraja Naik K., Vishal Tyagi,
Ramya P., Vanishree G., Susmita C., Shantharaja C.S., Banoth Vinesh,
GopiKishan, Anjitha George, SiddarajuR., Nethra N.

ffT T7UTerT G T T
Basic and strategic research
on seed quality
improvement

2. IS 15 .
Dr. Bhojaraja Naik K.

forefra Teer, ST THT, e o, e, At Sf, gitwdr o, e e
o, it .31, el o, e fomer, g= oS, sridwr w@ho,,
srfaed  TE., 3fsfer SIS, Y] ST, e 16 T, IR .,
SEHAUAT ST, GO 3T, TeRT O, GiE AT e, 35 v e

Vinita Ramtekey, Soma Gupta, Ramya P., Kuldip, Vanishree G.,
Susmitha C., Udaya bhaskar K., Sripathy K.V., Kalyani Kumari,Banoth
Vinesh, Dhanya V.G., Shantharaja C.S., Aravindan S., Anjitha George,
Deepanshu Jayaswal, Mohan Rao A., Sheshshayee M.S., Hanumantappa
D.C.,PoornimaR., Nethra N., Surendra Pratap Singh, Udai Bhan Singh

ST TOTET eaTeh ST FHT
Senfiferat

Seed quality assessment and
enhancement technologies

<. 359 AT .
Dr. Udaya bhaskar K.

sftf <6.aft., SriarrsT #.aw., iy ST, Feanft Fa, T e,
arfteft sft., srfared wa., forfiar s, Fed, frgas o, Wl d,
ST S, AU O, T S R

Sripathy K.V., Shantharaja C.S., Deepanshu Jayaswal, Kalyani Kumari,
Gopi Kishan, Vanishree G., Aravindan S., Vinita Ramtekey, Kuldip,
Siddaraju R., Parashivamurthy, Manjunath R., Nethra N., S.P. Jeevan
Kumar

ST TaTER SR HERvT et
FguR

Improving Seed Health and
Storage System

EIRCGICEE DR

Dr. Arvind Nath Singh

Tt fopeT, e, iy ST, i TE., | T, o= S,
FAT FAR, AT S, SIS ATEH ., AR €., i @,
.. Sfiem A, ferftar s, giz s e, gitetdier, 3w fe, gia
Gopi Kishan, Kuldip, Deepanshu Jayaswal, Aravindan S.,Soma Gupta,
Dhanya V.G., Kalyani Kumari, Vanishree G., Bhojaraja Naik K.,
Shantharaja C.S., Susmita C., S.P. Jeevan Kumar, Vinita Ramtekey,
Surendra Pratap Singh, Surinder Paul, Udai Bhan Singh, Sunil Kumar,
Banoth Vinesh, Vishal Tyagi, Anjitha George

ORI Sfist 3cated
T=1eh! SE, &FAaT fHtor
TR TS SATH
Technology Dissemination,
Capacity Building and
Impact Assessment of
Quality Seed Production

<1, 3o A1y fig

Dr. Arvind Nath Singh

ol Y, Fera, Mt fore, srter fomer, 3aa s ., sffafa ..,
ST 15 .

Kalyani Kumari, Kuldip, Gopi Kishan, Banoth Vinesh, Udaya bhaskar
K., Sripathy K.V, Bhojaraja Naik K.
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