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The ICAR-NRLSS established during the year
2000 and working on seed spices research and
development to provide tncome secunty to the people of
the country, Besides doing Basic and strategic work,
NRECSS isalso dealing with applied aspects of seed spices
research for improving the productivity and quatity with
respect to domestic consumption and export. Institute is
well comnected by road o rail and located 135m away
from _Agmer raifway station on Ajmer Beawar voad and
the nearest airport is at Jaipur.

Apmer is the 5 largest city in Rajasthan and is
focated 135 Kjlometres west of Jaipur, the state capital
and 391 km from Oelhi Ajmer i5 survounded by the
Aravalli Mountains. It is a pilgrimage centre for the
shirine of Sufi Saint Kfrewaja Motnuddin Chishie and
Pushkar (11 kmi an ancient Hindu pilgrimage cicy,
Sfamous for the only temple of Cord Brakma in the world
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PREFACE

Agricuftore plrys a vital rale in India’s econamry. 6ot 54 perceut af the fadian populstion s sugaged in agriculture
and aifsed activetnes and it comtriftes abows 16 per cent to the country's Gross Dowmestic Prodiction, Even during the
COVID-19 pamemic situashon the coenall apricnltued growl witnessed o positive groutl Theee was fuge domesiic
s wellas abroad demand far spices expecuaily due to medicinal attnbutes assocunted with 1fese commodities. Grven the
impartance of seed spices o5 cash cropy JOSR-NRCRS took sevenal steps for it sustaimatie developmens dunng the
linck-sfon pertod emd after that. Sieps furve feen talen 1o advine the seed snices gromvers tlrough ma wedi, e
e ses amd owr schentists provided much moeded plami procection amd cultfeation related farm advices via socal medla,
mobile and teleplones. The FCAR-NRESS gor notified 04 smpreved” vareties of seed spices and fias been tfenified
sevieral wlite genotyper thrmigh traditronal and mutation hrecding programme.  Comeerted ressarch efforts are beting
Farkgm tiv poaprene Ehe resourcr wie efficeney specilly dop-irgatfon and erharced mutrment & wiater effaciemey trong®
_.f’rrr:gn'.rmrl_ tor swppert Mg..ml.'_,l'::mrrr_..r J'ﬁmu#r.'] wurefapine g TN |!|I"-I?|I,,Ll'|'l' ALE ang drrears _'ip.rn.'r.l"pn'qn’i.:.:r'.l.
hirs Been groen s meinmmizing the wee of chewrical pesticufes ard frotilizers, For sl purpes, the s dtiplcatam of
Bracontrol agents, botanical mercticides and fofertilizers were dove pa provide guality inpiets fo serd Soices gromers
and other farmers, To speead the improeed sed spice vanietees of techmologies of seed spicer culbrvatron m mew areas
dedicated team of soentises iy workpng for transferaf technalogy wraler SCSE TREam VEN arcas tRowgh FL0s aul
scientist- firrmer intevaclion o reguiier Baax Forcommersinlizatgm of developed tecliriypies (0 MO syt wreh
differeat prgamizations during this period and sevenal processing industry persons viated the institute for scentific
codlabormtion and interacted with our soientist for posetle rfl out of post farvest teclinslgie,




ICAR - NRCSS | ANNUAL REPORT 2020

There was firtle or po adverse vmpact of Covid 19 pandemic on area and prodicction of seed speces, fnwever, due
to-mtrket desand many farmers could get deeter prices of cumie, corsamder, nigella, fennel and fenuyprieek in spme parts
af Gugarat and Bgpasthan. As per DASD, Gove. of India 200920 extimates, sead spices namely Camre, Cortander,
Femugroek, Femnel Apwatn, Dl Poppy and Celery occispred 17,38 lakf Rectare area with a toval production of 16,79
Lk bt i Dt Dhuring thids year the country exported 5.4 G tanne seed spices, Raving @ worth of 4221, 39 crore
in the tmtermational markpe. SHIT there i possibiity of tncreasing share of sead spices m export Basket of spices and we
are cowdinue to pruf owrefforts o ackieve Hix,

I am fighty grateful to ©r. T. Moliapatrs, Secrvtary, DARE and DG JCAR, for pertinent guidance and
comstans encourtgement, [ egpess oy sincere grotitde oD Soand K Singh, DOG Corticwil e Soience | for fis
persistent support and encourdgement i 8 of O actfvities and progress of the testitute, 1 thank Dr. Vikpamditye
ey, ADG (Fort. Sci- 1} and D 8K, Pandey, ADG (Hort. Sei.- 1} for providing al the necessary help from SHD
and TCARMA). T am indeftod to Lhe editoriol commataee for bringing the Tnmual Beport-2020 on time. § ol alltie
scientints, officers and otfier staff members of the mstitute for their sgnificant contnbution made i fulfilling the
mamdate. | hope thes coaue will srely Befp the stakpholders on mamwy aspects thai i exsempial for the prosperity of sed
spices prltroators and benefit of wsers. | place before the readers this annwal réport 2020 for constructree auggestions

aruf omformatson 1o all stakeholler
Hure, 20211 [ Shailerdva Nark Sexema )
Aypmer

. ]




1. Executive Summary
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Crop improvemant

Four news varieties of seed spice crops were
developed and notified for release at natlonal
and state lsyel. These are Ajrmer Ajwain-73 (AA-
73, Admer Nigella-1 (AN-1), Ajmer Celery-
AACel-2) and Ajmer Green Corander-1IAGC-1],

Ajmer Ajwain-73 takes 165-170 days to matusity
and ghves average yield 10-11 g/ha, It seed
contains 9.15% total oil and 6.38% essential odl. It
showes high tolerance to Root rot and Sclerotium
rot in fleld condition. Ajmer Migefia-1 iakes 145-
150 days to maturity and gives average yield 9
g'ha, Ajmer Celery-2 takes 120-125 days to
miaturity and ghves average seed yield 8.74 g/ha.
Its seed content essantial ol 6.74% which ks 17%
higher than check variety ACal-1, &jmer Green
Coriander-1 developed for only leaves purpose
and also well growwn in shade met In summmer (off
season), It takes 50-60 day for first cutting and
gives average yield 743 g'ha green leaves in
Rabid season,

Gormplasm collection at MRCSS gene bank
reached 2331 compeised of nine mandated seed
gpice craps, A set of germplasm of each crop
have been evaluated for breeding specific tralts
as per descriptors.

D hundred fenugresk germplasm sccessions
were evaluated for yield attributing characters
along with four checks, Fiffeen accessions
namely AM-80, AM-119, AM-31, AM-10, AM-51,
AM-36, AM-50, AM-155, AM-118, AM-45, AM-12,
AN, AM-56, AM-62 B AM-95 were found high
yielding overthe check variety,

Elewen accesslons of ¥Kasurl methl (Trigonella
cornfculra L) with one check were also
evaluated for seed yield which ranged fram
192q to 290/ plot.

Eleven corander accessions were evaluated
aglong with four checks [(ACr-2, ACe-3, Hisar
Anand & RCr-F28). Highest sead yield
(1786.6Tkg ha) was recorded in genotype
REMACTBIM as compared to check varlety ACr-
T2B{1312.22 kgp'ha).

Forty three fennel mutant lines were found
promising and stable for the selected charactar
such as earky Mowerng (RE200030/7), multipls
branching from ground level [RF/2I5/BBI],
dwarf (AF/250073/1), symchronous fowering
(RFF225/37/10) and edrly maturity
(RF200/65/5),

Fennel genotypes AF-87 (PDI-105]) and AF-3
(FO-14.3) were reported lower disease
incidence of Ramuwlarka bight and recorded as
resistant o Ramuiania biight,

Two dill genotypes, AD-5-44 {2419 kg/Mhal and
A0-5-200 52 (2347 kg'hal were found higher
vielder as compared to check varieties AD-1
(2040 kg hal and AD-2 (1685 kg,

Among 17 genotypes of colery evaluated bor
seed yield, A-Cel-7 (433 ko'ha) recorded highest
sl el whibe makkmum essential oll [1.8%)
wias recorded |n genotype Karoli-13 over the
checkvariety A-Cel-2{388 kg/ha & 1.6%).

For genetic improvement of cumin for higher
yield and wilt resistance, 37 cumin genotypas
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with two check varleties were evaluated,
Maximum zeed yield (631 kg'ha) was recorded
in genatype BC-12 followed by (615kg'hal
SP5/29/2 genotype of cumin,

Ir ajwiain, higher yleld (121250 kg'ha) has been
recosded in -3 genotype followed by AA-27
{11650 kg hal a5 compared tonational check
In nigella, higher yield attributes and yield
(130550 kg/hal has been recorded in AN-9
genotype followed by (124775 kgoha) AN-10 as
compared tonatlonal chedk

S candidate genas in cotlander germplasm
lines associsted with stem gall resistance have
been identified and walidated and five have
been documented at NCBI, Protein structures of
the five validated genes have been elucidated
and registered to PME .

Biochemical pathways for defence mechanism
in fennel for Somuloela biight have been
identified,

Crop Production

The microblal inoculation with Piewdomonas
fluoresceni resulted into maximum (5. 24 g'ha)
yiedd in cumin and minimum seed yleld was
recorded with control (3,60 g/hal In case of
fenugreek the highest seed yleld (1877 g'ha)
was obtained with micrabial inoculation aof
Rhizobium+ B megaterium while lowest seed
yield was obtained with comtrod (15.5%9 g/hal.

Umder twoo tier system of production technology
Inseed splcas, corlander in rabd for seed followed
by borttle gowrd + leafy cordander for vegetable
purposes gave maximum FSEY (26797 kg'ha)
with magimum gross and net returns [(Rs
THB0E) and 340 B atio

Under Seed spice based infer cropping with
remunerative frult crops, the highest frult yield
of guayva (5540 ka'ha) was recorded In treatment
[Guava + Fenugresk) followed by Migella +

) ¢

Guava (489367 kg'ha) treatrment, Highest frult
yleld of pomegranate (4,884 kg'ha) was
recorded In treatment [(Fomegranate +
Fenugreek) followed by Nigella+ Pomegranate
(4,225 kg/hal treatment,

Cualitative assay for potassium solubilization by
rivizobacterial isclates was performed under lab
conditions, in which maximum K-solubifization
index was recarded with DCU-351 (2.9) which
wins af parwith DCU-364 (2.8) and DCU-453 (2.7).
The lowest K-solubifization index was observed
with DOU-366(T.3),

Seed yield of apwrain in response to graded levels
of M was more with 20and 60 kg Mha while rest
of treatmients were at par with control

Response of celery to mtegrated wse of N and
F¥i produced highest yield of with 101 FYM
together with 60 kg N/ha. Mitrogen and
phosphorus uptake was enhanced with 10t FiY8
alome and 30 and &0kg M aleng with either dosa
of FYML

Across the locations in Ajmer district among &
cumin varieties, maximum seed yield was
recorded from Budhwada (611.0 kgha) viflage
followed by Dang (204.5 ko/hal In summer
season maximum yield [368.7 kg'hal of green
corfander was registered under corander
green, corlander-mung bean croppimg system,
Maximium seed ylekd (11659 kgfhal of chuster
bean was recorded under fenwgresk-cluster
bean-cluster bean croppndg system,

Crop Pratection

Seed treatment and sall application of
Trichoderma and Pseudomonas fluorescence
reduced the root rot incidence (61-67%) N
nigella and {43-57%) In ajwaln when spplied
imstlividually and in combinations,

Applicatipns (3-4 foliar spray) of different
recommended Tungicides [mancozeb,
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difenoconazode and azoxystrobinl scheduling to
apply as foliar spray from 45 days after sowing
and subseguently at 15 days Interval found most
effective to combiat blight disease of cumin (63-
7o reduction ascompaned tocontrol),

The minimum mycelium growth {4, 10mm} was
recorded in the treatment ‘Baranj oll 2% +
biological agent (B1] 10% followsd by (4.60mm)
in 'Garfic entriact 2% + biclogical agent {B1) 10%,
The maximum mycelium growth [4.60mm) was
foundin controd

The maximum per cent reduction I aphid
{94.38%] and thrips population (94.88%) was
recorded on corander plants trested with IPM
modube M5 [imidacloprid &00F5 Imlkg seed
(ST} + ker plant extract 10OmUAIL + Wertieilium
lecani [1x108cfw/g) & 6g/lit. + fpronil 596505
0.035%), This modude M5 was equally effective
foraphid and thrips contnal incumin crop,
Treatment with Thiomerhoxam-0.025% +
Synergist 5% proved mast effective in reducing
the aphids population in fenugresk, corlander
and cumin crops and was superior to the
commearcial formulation of Thiomethowam.
Among botanical formulations non polar
formudation of sesum leaves (Dafbergio sison)
and modified neem composition was found
more effective than neem oil @2 % application in
combating the aphids population, Soluble
concentrate {5C) formulation of Verticifium
Iecanii proved higher efficacy than normal spore
suspansion formulation

it weas critically observed that the cumin blight
disease caused by Alrernanis burntdl was
comparatively more in intensity in eastern and
central growing regions of Rajasthan than
westErn regionds. Favmelara biight disease was
recordied in low intensity this years (PDI 20, wilt
disease in cumin was seen in range from 1.2 1o
8.3 and Altemaria blight recorded up 0o 17,3%,

) ¢

Downy milldew on fenugreek was seen from0.8
to 5.2% while powdery mildew in fenugreek
recorded from 1.5 to 5.8 %, The stem gall and
Sclerotium rot on corlander was found in bower
intensity (0-2.2%). Ramuwlaria biight on fennel
wizs alsofound in bow intensity (0-0.8%),

Basic Science

Many PGRs treatments were found to enhance
cumin seed yiekd per plant being observed
maximum (1.734) in irradiated carrageenan (IC)
BOppm followed by 1.72g in Irmadiated sodium
alginate (I5A) 120ppmand 1.45g In15A 20ppm,
In cose of corander, essential ol yield was
increased wp to 0.36% as compared to control
0.26% by treatments of IC and 154 50, 100,
150ppm.

Post harvest management and value addition

To determine optimum stage of fennel sead for
culimary punpose, the maxionam score, based on
hedonic scale was recorded for ovérall
acceptability (8.27) for seeds harvested at 75
days after anthests or 187 days after sowing
(DASL In case of fennel seed for chewing
purpose, overall acceptability was recorded for
the seeds harvested &t 35 DAA followed by 40
Dasand 45 DAA

Owerall acceprability score wias recorded highest
in the fennel seeds dried by oven drying method
(500C] followed by drying in shed with hanging
umbels,

Good amaount of phenolic content was recorded
iy all seed spices being maximum (60 mg GAE/g
Seed) in coriander genotype ACr-2  while
flavanoid content ws moee [90 mg OE/g Seed)
Infenugreek genotypes AFg-4,

Social sciences

Cumin expart friom India registered 19,61 and
2686 percent compound annual growth in
guantity and valug, respectively from 2004-05 1o
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20ME-19, Hs export increased by more than
eleven times from 15767 to 180300 tonmes in
respectiveyears,

Durkng 2004-05 to 2018-19, corlander export
Increased from 33 to 49 thousand tonnes, at
compound growth of 3.47 percent per annum,
In monetary term its export increased fram R 82
te 352 Crore at compound groath of 13 per cent
per annum, Transition Probability Matrix of
coriander pointed out Malaysia as highest loyal
market of indian coriander followsed by UK,

During the year of 201920, a total of 253
frontline demonstrations (FLDs) of diferent
vead spices e coriander, fennel, fenugreek,
ajwain, nigella and dill were conducted at
farmer's field in different villages of Pratapgarh,
Banswara, Dungarpur and Udalpur districes of
Rajasthan under TSP praject,

Externally funded projects

Umder DUS testing experment of major sead
spices total 35 varieties of corlandes, (26
reference and 9 candidael, 22 varieties of
fenugreek, 21 varieties of fennel, 3 varieties of
cumin were evaluated for developlng DUS
guidedinas,

Umder OUS testing experimant of minor seed
gpices @ vateties of ajwain with 15 germplasm
lines, 5 varietios of dill with 15 germiplasm lines,
5 varbeties of nigella with 15 germplasm fines, 4
varieties of celery and 2 varleties of anlse were
evaluated for developing DUS guidelines.

Under DASD sponsored Pllot project on
pesticide fréee cumin production through
popular zation of bio-agents and Botanicals for
plant health management” FLDS werg given 1o
50 farmers {10 ha srea each) in Barmer and
Magaur cistrict of Rajasthan. The total revenue
of Rs. 9314300 generated through the sale of
different bio agents produced by blo-controd lab
establiched under NHM.

& Expariments for nutrient and insect pests/
disease management have been conducted for
standardization of seed spices based organic
Farming system under NPOF.

‘Other activities

= An Interface meeting of seed iplces
stakeholders was organized on foendation day
(19 tanuary 20200 of ICAR-NRCSS, Ajmer,

o PMon exclusive Hcense for productlon and
rmultiplication of three seed spice varleties
namely ACr-2 (Coriander], AD-2 {Dilly and AFg 5
(Fenugreek) were ghvan to private agencles by
signing Mol through MU NRCSS, Ajmer.

=  PMoll with ¥ 58U and one College has been
slgned for mutual cooperation in the field of
Agriculiural research and eduecation.

# Thirty eight International/natienal research
publications were made by NRCSS scientists
during reporting period,

s Mational seed spices farmaers fair was organized
during 15-16 February 2020 in which more than
2500 farmiers from Rajasthan, Gujarat, MP and
LLF. participated.

s [CAR-MRC on Seed Spices, Almer observed
Vigilance Awaréness Week from 277 Octobes,
2020 to 27 Novemnber, 2020 at NRCSS campus.
The theme of the Vigiance Awareness Week this
year was Vigilant india, Prosperows India’

« Rajbhasha Hindl pakhwada was organized
durimg 14-31 September 2020,

s [CAR-MWAC on Seed Spices, Ajmer celebrated the
150tk Birth anniversary of Mahatma Gandhil at a

grand level using online meadia which stared on
26 Septermber 2020 and & week was celebrated
upto 2nd October 2020,

o Constitution day was celebrated as on 26th

Newvember to commeamaorate the adoption of the
Constitution of India and 1o honour and




acknowledge the contribution of the founding
fathers of the Constitution.

ICAR-National Research Centre on Seed Spices
abserved “Swachhata Pakhwada-20207
programme from 16th December to 315t
December 2020, Varous swachhata related
activities were undertaken during this
Programmae.

Many events organized under Mera Gaon Mera
Gauray programme for imparting knowledge
and skill to farming communities about the
latest technodogical development in seed spices
and allied agricultural activities.

Marry Fromt line demonstrations and field days
were organized under Tribal area sub-plan in
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differant districts of Rajasthan. Similarly farmers
traiming programmes were organized under
MEH and 5C5F programme and |[nputs
distributed to beneficiary farmers and farm
women under various on-farm and off-farm
tralning programmdes for transfer of improved
technologies of seed wpices cultivation and past
harvest management,

During 2019-20 TFL seed production of cumin
variety GC-4 and fennel varkety AF-1, was taken
on Farmer's field under Farmer's Participatory
Seed Production Programmie and total of 209,19
g TFL seed was produced. Besides this, 2832 kg
of breeder seed for different varieties of seed
spiceswas produced at ICAR-MRCSS farm.
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The flavour and aroma of Indian splces are spread
throughout length and breadth of Globe. Out of 109
spices listed by 150, 63 spices ane grown in India, The
sei] sprces are a group, which denates all those
annuzls whose dried frult or seeds are used as spice,
The seed splces are aromatic vegetable products of
trapical arigin and are commonly used in pulverized
state, primarily for seasoning or gamishing the
foods and beverages. They are also used In
preparation of varous value sdded products wiz,
spbce alls, olearesing and spice powders. Seed spices
possess industral importance and ste wsed in
cosmetic, perfumeny and varous pharmaceutical
preparations medicines. The seed spices constitute
B importent group of agricultuns commodities and
play i slgnificant role in our national economy. Since
ancient tme, India has abways been recognized as a
land of spices, Rajasthan and Gujarat have emerged
a5 “Seed Spice Bowd® and together contribwte mare
than B0 per cent of the total seed spices production
Iy b cauimt ry. Onkesr bmpartant seed spices grosing
states sre Madhya Pradesh, Orlssa, Tamill Naduy,
Andhra Pradesh, Karnataka, Blhar, Untar Pradesh,
Punjab and West Bengal. Seed spices account for
abeut 57,79 per cent and 19.06 per cent of total area
and production of splees In the country, Thee are
about twenty seed spices grown in India, the
impartant among them are corander, cumin,
fenned, fenugneek, ajwain, dill, cebery, anise, nigella
and caraway, Seed sploes are low volume and high
value crops, requiring bess water and nutrent for
their successful cultivation, Seed Spices are annual
herhs best suited for diversification of existing
cropping system of arid and semi and region of owr

cauntry, Seed spices also play impartant sole in the
annual export basket of spices of our country,
Production of seed spices has critical constraints
which need to be tackle on priority basis, Almost all
i seed spices are winter season crops (Rabil) need
cool weather conditions for bemer growth and
development. Majority of thess seed spices are
treated a4 cash crop in ardd and semi-arid reglons of
india particularly Rajasthan, Gujarat and parts of
Muisdivya Pradesh, Indiawitnessing a steady increase
in total area and production of seed spices during
last two decades bt realization of potential
productivity of magor seed spices Is still hald majar
concern, Ablotic stress like frost and Infestation of
pests, disense leads to major damage 1o thase crops.
Late winter, rainfall, etc also adversely affect the
guantity and quality of harvested produce,
Bevelopment of new improved vareties of seed
spices, efforts of increasing seed replacement rate,
developing crop and variety specific production and
protection technologies and efficient wse of
available natural resources resulied in Increase in
productivity, howeves, it still need to reach its full
potential. Several Bsues emerged after making
analysls of different constraints affecting production
of these crops, which need for systematic and well
planned strategic and applied research backed by a
vigorous transfer of techmology campaign for
promation of the new technologles evalved.

Seed Spices sector provides an excellent
commercial opportunity for the country, we must
remembaer that there are important competitors
walting in the wings, These countries include Egypt,
lran, Pakistan, Turkey, Irag, Marocco and ltaly. 1t is
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thus Important that i order (e meet this challenge,
there must by a quantum jump in the production
and productivity of seed splces.

4.1 History

There has been ever increasing demand of seed
spices and importing countries look st India as
conslstent source. In wiew of the aforesaid
importance of seed splces in the country, the Indian
Councll of Agrcultural Research established the
Mational Research Centre on Seed Splces at Apmer to
indtiate research work on seed spices ewpecially
aimed at improving the productivity and guality
with reference 1o export value and domestic
demand. The Indian Planning Commission
approved establishment of an independent
Mational Research Centre on Seed Sphoes (NBCSS)
durimg the X Flve-year Man and came into belng on
April, 22, 2000, The site selection committes
constituted In 1998 by ICAH, recommended
potablishment of NRCSS at the she offered by the
Government of Raijasthan with S0 acres ofland.

2.2 Location and Climate

The ICAR-NRCSS is located in Tabiji farm area on the
Ajmer- Beawar road 13 km away from railway station
v thee ity The Ajmer city is well connected by road
and railway line to Ahmadabad and Delhi with
distance of 516 km and 3EE km, respeciively in
pppasite directions, The nearby airports are
Krhangarh alrport (30Km) and  Jaipur airpart
situated about 125 km away from Ajmer,

The centre lies on 74" 35" 39" E to 74" 36' 0"
lengitude and 26° 22 12" to 26 27 317 N latitude at
an altitude of 460017 m above mean sea level, The
soll of the research farm 5 sandy loam, poor in
fertility and water holding capacity, having pH 8 1o
8.3, EC (07 to i1 2 and 0,15 1002 3% organic carbon,
aviilable N 1785 kg'ha (low), PO, 12 kg'ha
[risdium], K0 85 kg/ha (low), Ca 214.7 kg/ha {high),
Mg 258 kg/ha imedium), 5 27 kg/ha [medium).

The rainfall in the area b highly erratic and more
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than 20% of the rain i5 received during July 1o
September with sewveral Intermittent long dry
spells. The monscon ralns generally commence by
the end of June but sometimes delayed till the first
week of August. The rainfall = confined to the
period mostly between July to September, the
rainfall awverages between 250-500 mm with a
mazimum of 750 mm in good rainy years and 50-
200 mm In scamty rainy years. The temperature
ranges from 2-5°%C during lanuary and 42-45%C
durlng May. The winter showers are meager,
Occurrence of drought is frequent. The annual boss
through FET 15 1566 mim. The occurrence of frost is
alzo observed occasionally, genermally after a gap of
ewery 2-3 years. The relative humbdity In the district
iz generally higher than 60% during the monsoon
season reaching o as high as 75%, but the annual
average humidiny s less than 50%. Annexure-1

2.3 Agro meteorological data for the year 2019-
ﬂﬂl‘ﬂgﬂ-“ﬁhﬁw

The daily weather data recorded at agro
meteorofpgical observatory, ICAR-NRCHS, Ajmer
and calculated monthly average data for the
cropping year 200520 are presented in Annexure 1,
The maximum manthly rainfall of 3600 mm was
recorded during August. 2019, whereas it was 1608
mm during October, 2020, The total rainfall was
7603 during 2015, wheneas IT was 4852 mmm during
2020 with 41 ralny days during the year. The rainfall
wias lower by 9.0 % during 2020 as compared to the
mean annual rainfall of 5290 mm (for the 100 years)
i the area, The minimuwm temperatures drops ta 0.5
"Con 107 and 1.0 "C 24" January, 2020 and a frost
event was happened which damaged the sesd
spices and other crops to some extent in the area,
Whereas, maximum temperature of $4.0 “C were
recarded om 22-27 May during 2020 and remalned
= 40,0 °C from 9 June, 2020 1o 23 June, 2020, The
lowest refative humidity was 28.0 percent on 11-157
April; 2020 while the highest (96%) was recorded on
several occasions during the year, The total open




pan evaporation during the year 2019 and 2020

were 32438 and 31755 mm, which was 8.9 and 8.7

mmiday during 2019 and 3030, respectively. The

evaporation remalng = 20,0 mmy'day during April,

2020, The lowest evaporation of 0.0 mm/day was

retorded at many times dunng October, 2020

whereas the highest evaporation was recorded 27,0

rmimyiday duirirg 16 June, 2020

Mandate

= Basic, strategic and applied research on geneatic
ressurCe managemeant, crop improvement,
production and protection technologies Tor
enhancing and sustaining productivity of safe
sised spice.

= Transfer of technology and capacity building of
stakeholders for enhancing and sustaining
productivity of seed spices

Mandate crops

1. Corlander|Coramarirm sarisrm L)

2, CaminCurrinumcyminuml, )

3. Fennel [Foemicuiwm vulgare MilL)

2.7 Financial Outlay (7 in Lakhs)
HEAL BUDGET
Minor Works (.00
Egqualprvisnt 20,32
Information technalogy 344
Furniture ard Fisture 134
Oithver SCSP capital 2100
Salaries 55310
Pensgion 4B.82
Trawvelling Allowance 267
Ressarch & Operation 14558
Administrative Expenses 101.54
Misceflanaous Expanses 021
TSP L0.00
MEH 4 B4
sC5P 7500
Total 1036.76
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4, Fenugresk (Trigonella foenumgraecum |
Trigonellocornicidofal )

5, Ajweain (Trchelhprpesmum amm Sprague)

6, Dl [Arethum graveoderns L, Anetfium sowa Kurz.)
7. Mageba (Migela satha L)

B Anisesd (Bmpenslo amisum L

9. Celery (Aplum groveosdans L)

10, Caraway (Canamoand L]

2.60bjectives

1, Callection, evalustion, characterization and
conservation of germiplasm.

2, Breading wvarkety with high yield potential,
quiality and resistance to blotic-ablotic stresses.

3, Deweloping efficient agro-technigues for
achieving the high production and productivity.

4 Ewolving better and efficient management
syatem for control of pests and diseases,

5 Study of nutritional and water management
aspects

6. Develppment of package on organic farming of

EXPENLHTUHRE

.00
1150
344
Q.24
136
faa52
4882
267
145.58
101,54
021
1608
M7
§0.77
97245

) ¢




= -]
g : ICAR - NRCS55 | ANNUAL REPORT 2020 i

the seed spices for export, based on 9 Development of pre and post harvest
environment friendly production of potential technology for better processing. storage and
technodogy,

7. Research on seed technology for producthon of
guality seech of impooved varleties

8. Study of economics of production amd
miarketing,

L8 STAFF POSITION on 31-12-2020

Class of Posts Total sanctioned posts Employees in position
i Selentific Posts
i Scientist 16 4
b Serndor Sclentist 4 0Oy
C. Principal Seientisg F 1
d. Director/AMP Scientist 1 1
Total 3 22
2, Technical Posts
a Categony | 1 1
b Categeary |l 3 i
£ Category |8l 4 4
Total 8 5
5 Administrative Posts
i, Category 0" podts -
A o1 1]
b. Category "B posts:- 0 0
AFEAL a1 o
AAD a1 a1
Assigtant 1] ol
L Category "C° posts 04 02
DT Steno/LDC
Total 11 5
4. Supporting Skilled Staff z !
Grand Tatal 42 34
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3. Research Achievements

Project 1: Conservation characterization and
utilization of genetic resources in sead spices
Ci/19.1.1: Management of plant genetic
resources of seed spices

{R.5, Meena; 5.M. Saxena, 5.5 Meena, A¥ Verma and
M. Meanal

Germplasm Collection

Germplasm collection from various geographical
areas of couniry Is a regular activities to enhance the
MAGS holdings at MRCSS. In reporting year no niew

germplasm was added in the codlection due to Covid
19 fockdown [tabla 3.1}

Table 3.1: Total germplasm assemblages at
ICAR-MRCSS, Ajmer

NRCSS Collection MAGS
Indiganous Exofic Presant Huld-ng
avallable

Cuirmin 105} T 107 247
Coriander 169 3 1 5459
Fenugreak &2 54 134 ri3
Fenned 118 3 46 297
fijweain a4 1 o 141
]l 106 5 L] 111
Migella a1 3 24 24
Colmry 36 - 36 36
Aurkigg 18 ] 18 18
Caraway i i i B1¥]
Tatal i) &3 T45 2331

Germplasm Evaluation Curators of respactive seed
spice crop maintainegd and evaluatéed the
germplasm and recorded observations as per
descriptons

Fenugreek |Trigonela foenum-graecum)

One hundred fenugreek germplasm wene soven with
four checks in Augmented Block [Design and
evaluated for the vield and its contributed traiis, The
analysis of warlance revealed significant difference
among the tested entries for all the traits incleding
seed yield. The seed vield ranged from 30g 1o 5154
Variability was recorded and presented in table 3.2
and 3.3

Eitteen accessarkes: Fifieen accession of fenugreek
(AM-60, ANM-TT9, AM-3T, AM-10, AM-51, AM-36, AM-
SO AM-155, AN-TTE, AM-45, AM-12, AM-46, AM- 56,
AM-B2 & AM-95) found high yielding over the check
wariety,

Fenugreek station trial Fourteen genotypes of
fenugreek accessions were evaluated along wvith
three chacks namely AFg-3, Hisar Sonali & AME-361
in Randomized Block Design, The analysis of
variance revealed significant difference among the
tested entries for all the traits including seed vield
The highest seed wield recorded in genotype IC

339884 (1321 kg'ha) owver check variety AFg-3 (985
ke'hal (tabde 3.4),

Table 3.2: Variability recorded in fenugresk

Mean Min. Max.

Character

Plant height 5695 45 M 102
Primary branches 420 3 B 73
Sacondary branches - 745 5 11 L&
Moofpodsiplant 5166 19 95 168
Mi. of seeds/pod s 14 22 65
Test weight i) 1295 114 155 A8
Seedyield (g/fplot) 19322 30 515 183
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Table 3.3: Evaluation of fenugreek accessions for yield contributes traits

Character AFg-3 Mo, of Promising accessiions ldentified

[Check) accessions

Flant haight fcm) a2 15 AM-15, AM-99, AM-10T, AM-11T, AM-105,
AM-100, AM-10E, AM-112, AM-Z, AM-11,
AR, AM-44, AM-BT, AM-GT, AM-T

Primary branches/plant 5 249 AM-T2, AM-5, AM-95, AM-155, Al-9, AM-
10, AM-11, AM-14, AM-16, AM-19, AM-27,
AM-30, AM-31, AM-34, AM-39, AM-28, AM-
50, AM-51, AM-54, AM-55, AM-58, AM-80,
AM-62, AM-65

Secondary branches/plant | 3 AM-95 AM-12, AM-62, AM-129, AM-155,
AM-10, AM-14, AM-16, AM-30, AM-39, AM-
42, AM-45, AM-A6, AM-50, AM-51, AM-55,
AR5, AM-G63, AM-GT, AM-71, AM-TE, AM-
100, AM-110, AM-113, AM-T15, AM-118, AM-
124, AR T35 AM-139, A0-141, AM-144

Noof seeds/pod 17 51 AM-TZ, AM-AS5, AM-1TS, AM-AG, AM-10, AM-
21, AN T, M54, AM-SE, ARE-155, AM-T6,
AN - 18, AM-Z AM-32, AM-43

HNo af podss plant 75 1 AM-1E AM-95, AM-25; AM-56, AM-51, AM-
155, AM-62, AM-46, AM-36, AM-50, AM-31,
AM-GD, AM-119, AM-T0, AM-5T, AM-3E
AR5 AM-1Z, AM-AG, AM-56, AM-62, AM-
]

Test weight (g) 143 ar AM-10, AM-3T, AM-155, ARM-12, AM-128,
AM-62, AM-119, AM-16, AM-72, AM-95, AM-
109, AM-118, AM-138, AM-146, AM-19, AM-
29, AM-32 AN-56, AM-60, AM-&T

Yieldig) 294 15 AM-B0, AM-119, AM-37, AM-10, AM-51, AM-
A6, AM-50, AM-155, AM-118, AM-45, AM-12,
AM-46, AM-56, AM-62, AM-95
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COHD.05)= 185,06 CV|%]= 19.86
Performance of fenugreek genotypes for seed yield {kg/ha) in station trial

Table 3.4; Performance of fenugreel genotypes for ancillary characters in station trial

Genotype Height Primary Secondary Pods ] Test Sead
{em) branches branches Iplant f welghtlgl yield (Kg/hal
AM-176 60.33 4.00 5,67 5067 1767 1317 BES
AM-157 63.33 567 T.00 56,00 1767 14,00 gad
AM-155 533 513 H5.00 65,00 3133 16,40 17
IiC-339584 000 5.0 7.00 84.00 20000 15.80 1321
AM-190 71.00 533 .00 BO6T 26T 13.33 1266
AM-B2 F0.00 557 7100 6333 1733 13.20 1102
M-85 T0.67 ] H5.00 5500 15567 12,00 ga2
IC-334411 55.00 5.0 7.0 7500 2200 14,90 979
IC-262 192 55.00 6.33 800 7300 1867 13.50 LE
IC-3323296 55.00 567 §.00 75.00 1933 12.10 B35
AM-170 6500 500 700 62,00 1657 15.10 B56
AM-192 50,00 .33 B.00 56,33 1933 16,20 496
AM-158 65.00 5.00 7100 69.67 19567 13.00 1020
IC-266838 6500 5.57 5,00 9033 19.57 930 &0
Hitar Sorall &9.33 4.90 7.0 &8.00 19T 12.73 B5S
RMI-361 6733 a7 7. 6367 18,73 1291 THE
AFg-3 TOET 447 7&7 B33 1’17 15.63 Qg5
Mean i G5B 537 i b 6976 18.99 13.73 827
CO0.05) T 137 1.31 #107 343 .73 165,06
OV {3y 13 1234 1.3 1.83 1oha 326 1986




Table 3.5: Variability recorded in coriander
genatypes

ICAR - NRCS5S | ANNUAL REPORT 2020

Character Mean Min. Max. CV(%)
Plant heigh 915 o 1 G
Primary branches 46 3 766
Secondarybranches 63 4 a B
Umbels! plamt 362 14 55 302
Umballates ! umbel L] 4 Tl 154
Semds fumbellste 55 4 B 145
Test weighitial 127 103 145 143
Geed yield {gline) 1405 40 3495 453
Table 3.6: Promising genotypes of corlander

Character ACr-2 Mo, of

) ¢

Corlander Fifty four genaty pes were sown with four
checks in Augmented Biock Deslan tested for yhebd
ang its contributed traits. The analyss of varnance
revealed significant difference among the
genotypes for all the traits including seed yield
which ranged from 404 10 343.5g (table 3.5 & 1.6).
Ten genatypes of coriander (S081-19-34, 50M-19-3,
SOM-19-19, VOW/GL-114, SDM-19-21, 5DM-19-9,
SOM-18-45, ACr-T60, and ACr-130 & |C-014370HK
fouwnd high yielding overthe check variety,

Promising genotypes identifled

[Chock] genotypes
PMlant hedght lem) g5 25
Mo of pri branches'plant /] F
oo of secondary branches/plant 7 14
No.of umbals fplan 36 L
heo.of urmnbellates umbed (] il
Testweight (gl 137 11
Yield (g} 192 10

SOM-19-35, SDM-19-19, VON/GL-114, IC-067 168, SDM-
19-25, SDM-19-45, UD-624, S08A-3-32, |C-143703, S0-
19-48, SOM-19-44, SDMA-19-28, EC-0300585, S50M-19
A7, SOMA-19-24, SOM-19-23, UD-726. SOM-19-50, VDL~
GL-29, BC-0143700, UD-752, SOM-19-20, ACR-130, IC-
50294, 50M-19-32

SOM-15-20, STAA-15-3, - SO 18- 19, VEVIGL- 114, S0V
19-21, SOM-19-5, S50M-19-45  ACr-160, ACr-130, IC
0143700, VOL-GL-29, UD-726, UD-624, S00-19-23, ACR-
19, SOWA-19.5, SDAM-19-208, 1C-0143700, 50M-19-75
SOM-158-21, ACR- 153, SDM-19-16, 5DM-19-2
SOM-19-A, SOM-18-5, SDM-19-32, SDM-19-19, IC
DA 47, 50M-19-22, SDM-19-21, SOM-15-44_50M-18-1,
LID-G24, ACR-TED, SOM-19-9,VONVAL-1 14, ACH-130
SOM-15-48, SDM-19-41, SDM-T8-21, SDM-19-44, 1C
143703, ACH-10, SDWA-19-5, SDM-15-32 VDWAGL-114,
S0M-19-22, S0M-19-8, S0M-19-34, SOM-19-48, 50M-
10-149, SOM-19-28, 1C-0143700, S0DM-3-32, S0M-18-1,
SOM-158-47, UD-624, ACR-160, SDM-19-23, SORM-19-45,
ACR-130

S0OM-19-45, 50M-19-19, SOM-19-47, IC-067147, ACR-
Tad, S0OM-19-27, S5064-19-43, SDM-18-24, S0M-19-46,
SOM-18-15

SOM-19-45, SDM-19-22, SDM-19-21, SDM-19-36, STIM
1841, IC- 143703 ACr-19, SDM-19-34, 500-19-38, S0
PO 28, IC-067 168 1C-0143700

SOM-19-34, 50OM-19-3, 5DM-19-18, VOWVAGL-114, SDM-
1921, SDM-19:5, S0M-19-45, ACr-160, ACr-130, I
0143700

14
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Dwarf coriander genotype This genotype was
Identified during 201 7-18, The helght of this unigue
genoiype goes 1o 15-25 crmand having white flawener,
Mhe seed sawn in single plant progeny row and any
segregation observed in the population was
discardled. Efform were made to abillze this
character. Now the dwarfism has heen stabilized.
Experiments on crop geometry and PoPs are being
cantinue to compramise the vield as compared 1o
nofmal corander genotype (table 3.7,

Plot view af dw.n corisnder genotype (2019-20)
Table 3.7: Performance of corlander genotypes for seed yheld and it's contributing trafts

E‘n g E @
Genotype ; E‘;E -E _% ";: "E.' :-E

SE £8 38 £ E 2

& a8 «wa > ] o
RSMICTR/AR 3200 367 633 36,67 333 333 1243 19 137444
REMACTEM 567 433 2,00 Sr67 633 6.00 1.50 020 178647
SSMAGLIMAS S400 467 833 5333 667 433 1013 o7 168889
RSMFCIR/ATLZ 5SRO0 ALF 6.33 58.33 567 6,00 1£13 035 JI0H3
RSMACTEAIY 7133 513 733 GEAT 567 633 1443 an 16722
REMACIB/AYT 6333 4867 re? 5367 567 500 1063 0.1 112667
Gh-Jhslawad F300 400 Qa7 *4.33 2560 300 1043 Q14 140333
SSMGC-34 6l6r 4467 8.33 G200 533 367 1240 i 1050.00
GLAES 6833 433 TG 4267 S6T 633 1167 31 123667
SEMAGE-37 oley 533 .67 52,00 633 533 1260 015 31667
RSMACTIRAY 4 570 G667 7.00 5467 533 G.00 1300 LELE 2167
Hisar anand 5967 567 SO0 41.00 633 533 1273 023 BEGGT
ALCr-3 5467 533 133 #1.33 100 533 1160 i 120000
ACT-2 2233 500 BES 23 a6’ a7 1157 035 103111
RCr-728 GO0k 567 B33 5000 567 G467 11.73 s 131223
Meaan 6038 512 Q.44 5236 544 sh2 11,23 419 106230
SO 0.05) 634 097 1.33 4.6 097 1.2 039 016 298.7
OV %) €329 1147 8.78 5.2 11.0 11,8 1487 518 278




Evalustion of coriander genotypes (Station trial)
Eleven corander accessions were evaluated akong
with four checks (ACr-2, ACr-3, Hisar Anand & RCr
728) In Randomized Block Design. The size of plot
was 3m ¥ 2m and each treatment replicated thrice,
The analysis of varlance revealed slgnificant
difference among the genotypes for all the traits
including seed yield. The highest seed yield
recorded in genotype ASMAC1E/N (1786467 kg'ha)
ower check varlety RCr-T2B11312.22 kgrha).

Ajmer Green Coriander-1{AGCr-1): This variety
was develpped through recurrent setection method
at ICAR-NRCSS, Ajmer Rajasthan which was released
at state level and gazette notified during 2021, It was
developad for only leaves purpose and also weil
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growr in shade net kn summer (off season | The
plants are tall apect, seeds are medium Insize, oval in
shape and sultable for export purpose. its green leaf
contakns 0.05% and its sead contakns 0.36% essential
odl. AGCr-1 Beta hydroxyl tibolone (BHT) found
(26,23 mg/itllt takes 50-60 cday to for first cutting
and gives average :,rl:h::i 3 g'ha green leawes in
Habi season, The plants are resistant to stem gall and
have tolerance to poswdery mildew

Kasurl methl (Trigonella cornfeulata L)

This axperiment was started during 2018-18, The
kasuri maethi genctype: collected from Magaur
district of Rajasthan, Eleven entries of kasuri methi
with one check wera sown in Augmented Block
Diesign te evaluate the yield and Its contributed
traits. Thesize of plotwas 3m x 2m having 30cm line
ta fine and 10 cm plant to plant spacing maintained
by thinning. The anahyss of vanance revealed
significant difference among the tested accession
fouf all the tralty inciuding seed yield, Intabls 3.8, the
seed yleld ranged from 192g te 290q/plot. The
highest yield recorded In genotype ASM-18-20
(290a/plot),

Table 3.8: Performance of kasurl methl genotypes for ancillary characters

Genotype Plant Primary Secondary
height [cm] Branches branches
ASM-18-30) 6l | 1
ASM-18-11 62 & 12
RSM-18-20 fid ] 13
R5M-18-32 54 F) 12
A5M-18-33 4 1] 11
RLGM-18-34 55 5 10
RSM-18-168 52 - 11
RGM-18-19 56 -] 10
RSM-TB-15 58 & i2
R5M-1B-18 a3 F 11
IC-3414 28 G0 T 10
Puta kasurl [Check] 64 6 1
Mean 5661 a4 1083
COK0.05) 0.8 1231 1.24
CW{Ml 1 1.32 1.51

Pads Sieeds Tzt Laaf yield Yield
/plamt  /pod weightig) (kg/plot) (giplot]
Ga 18 1.7 1.85 265
a0 18 1.8 1.732 H60
FA 20 0 195 50
Bl 17 1.6 151 258
m 18 18 143 178
e 17 1.4 162 192
n 19 18 el 254
GE 18 1.0 1.54 240
ay 7 1.8 1.63 H60
I 16 1.7 1.8 2B5
£l 18 1.7 1.65 265
GA 17 1.6 I.55 40
T45E 1766 1.73 168 25041
203 1.56 L ¥52 154
4154 1.76 085 234 1052
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Project 2: Genetic improvement of seed spices  [SRASEF T L %ﬂﬂ&.ﬁ}f.,. o
forimproving productivity, quality and gy o, Ly At
tolerance to bioticand abiotic stresses, R . el oy “

CI-B: Breeding for high yield and quality in dill

(A K. NMerma; Y K. Sharma and N Megna)

A serles ol station tlal was conducied on dill from
2015-2020 o identified high yield and essential ofl
content and non-shattering type genolypes, The
perusal of data presented in Table 3.9 showed that
v dil genotypes, AD-5-44 (2419 kg'ha) and AD-5
2015-2 (2347 kgsha) were giving the higher yield as
compared to check varleties AD-1 (2040 kag'hal and
AD-2 11685 kgfhal Genotypes AD-A-1-28 [2.21%)
followed by AD-5-2015-Z {2.03%) recorded highest
essential oll contemt as compared to other

geroiypes and checks vanieties. Mo significant Elite genotypes of dill developed for high yleld and

difference was recorded with respect to se.ed essential oil content; a) AD-5-44, b) AD-5-2015-2
shattering among the tested genotypes (table 3.9,

i ]

i =y 4d = Pl 5
i : I'"nu i . I-'“'mlm £ m e j =5 PR Ll 15
1508 Hl |1._ L&
] rm [ 5]
i Wil
\.-J'-vl B N i:."'r"h‘ g '"._,i"-;"__-r"‘ '
-F" J‘ A __n.' _;a-r‘ I . P’ _. o #’} i o 43"'_-5)"-" 2’!"'#.;?'-. -0
Cons rrpes Ganniyprs
Average yield of different genotype of dill ED content in different genotype of dill
Table 3.9: Pooled data of ancillary characters of dill genotypes
henotype 5 No. of seeds/umbellate Test weight (g)
ADS5-20152 1623 B3 254 BOS 15 331 415
AD-67 1683 82 2.7 685 273 301 B9
AD-5-1-28 1755 80 263 229 333 3.7 B3
AD-5-3-35 1703 BA 219 690 290 314 3ra
AD-5-44 1703 B¢ 2339 T30 330 37 374
AD-5-1-24 1704 B4 23 &7.5 285 g 393
AD-5-11 1703 B3 235 7.8 284 284 326
AD-5-14 1586 B4 110 GH.5 273 204 413
AD-5-50 1670 A5 24 696 oz 273 349
AD-5-1-3 1665 B3 216 64.9 272 I n
AD-5-3-8 164.2 B0 201 62,7 F I ZE8 333
AD-5-3-2 1700 A3 20.7 (-8 30,0 g 369
AD-5-45 ifo8 a5 it &1 3059 5 315
AR 1632 B3 245 783 110 300 359
AD-2 1601 an 223 715 30.0 205 331
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CL4.2.7: Induction of genetic variability in
eumnin and fennel through gamma radiation

(A K. Verma: 5. Choudhary and RD. Meena)

Cruring the 2014-15 induced mutagenesis work was
started In cumin and fenned with aim to create
genetic wvariability for different essential traits
indicated that high dose of gamma rediation
reduced germination percentage, seedling survival,
shoot length, roat length, number af leaves and
fresh weight of plant deastically. Gamma rays dose of
200Gy was found LD, for fennel and cumin,
Segregating  population (M was raised during
2015-16 for the selection of mutants, A lange
spactrum of chlarmphyll mutants were abierved al
seedling emergence. In the further growth stage
vellows leaves and irregulars leaves mutants beoome
normal whike mutant devodd of chlorophyll were
died. Incumin albino type of mutant alo observed.
identification and selectlon af mutapts under
field conditions

The whale surviving M, segregating populatian was
evaluated for phenotypic varability. Some new
phenotypes appeared In M, population. The main

Lixt of developed stable mutants of fennel
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AR5 R 2003001 RFf225/2712
RF£00 T REAOQTRMNY] REA2STENI
RF/200¢86/2(2)  RF/200/41715  RRA200/7/16
RER00FSEN S} RFAZI5M45G RFA200/65
RFFR00NH5S REA00108/2  RFEA200/6301
RFFR00TRS RF/ 225/ 254 REF200/BAM
REAIO/AG/2(T) BRS04 RF2593%
RFEFZO0MIE2[Z]  RF25M9 RF/ 1500631
RFF2IS7AT10 RES0A0AD - RRNTSA0ME
RFFEIS /4504 RSN RFA175/93
RFF225/8A1 RF/200/1/6 RF/200:117/7
RFFESO 1604 RF200/3719 RF/200/ 521 5-1
RFAZ50T3N RF/ 173551 RF¥ 2004561
RFFRO0TB & RF0GMNTRE  RR2ZS16271
RFF200/2 161

Appearance of different types of
chlorophyll mutants during the seedling stage

in segregating population (a-1)

Expression of different types of mutants
in segregating population (a-j}




characteristics af these identified mutants were
carly flowering, multiples branching a1 ground lewel,
dwarf, synchrenization in flowering etc. Total 190
mutant ines (excluding chlorophyll type mutants)
were selectad. Cumin crop totally damaged due to
disease and seeds could not be harvested,

Selected fennel mutants were evaluated for
different traits for stability of characters during
20016-17 1o 2019-20 upto M, generation, Total 190
fennad lines were evaluated to know the varability
and stability of thie charactersin M, generation, Both,
morphological and molecular characterization
chowed that varlability was present in induced
mutants for different essential traits (M, During the
2017-18, the selected mautant lines were grown and
evaluated for the stabdlity of the selected characters,
The segregating mutant lines were discarded and
mutant lines showing stable characters were
advances and total 121 (including 4 selection
amang the segregating mutanis] mutant ines wer
selected for further evaluation, In the year 2018-19,
127 mutant fines of fanmel with two checks, RF-125 &
AF-1 were growrn. Out of which, 47 mutant lineswere
found peomising and selected Tor the further
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evaluation In 2019-20. Total 43 mutant lines were
found promising and stable for the selecied
charactens),

Cl/16.2.1: Breeding for dwarfism and Ramularia
blight resistance tolerance in fennel

(A5, Meena; ALD. Mesna, 5 Chowdhary, M. K. Meena,
.M. 5exana)

Twelve genotypes were evaluated along with thraa
checks namely AF-1, AF-3 & RF-101 in Randomized
Biock Daeskgn, The plot size was Im & 2m and sach
treatrment replicated thrice, The anabysis of varlancs
revealed significant differences among the
genotypes for all traits Including seed yield
Genotype AF-87 recorded for highest seed yield
(4278 kg'hal and AF-27 recorded for maximum
essentill ol [1.40%] content over the check variety
AF-2 (2963 kg'ha & 1.3%) Mone of the fennel
genotype was recorded as immune, Fennel
genotypes namely AF-8Y (PDI-10.5) and AF-3 (PDI-
14.3) were reported fower disease incidence, thus
considered initially &5 reststant against Ramolara

tlight, whereas others showed the maderately
resistance reaction to the disease (table 3.10&3.11),

Stable fennel mutant lines; a) early flowering [AF/200/30/7], b) multiple branching from ground level
(RF/225/881, ] dwarfl (RF/250/73/1), d) synchronous flowering (RF/225/37/10), e) early maturity
[RF/200/65/
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Table 3.10: Performance of fennel genotypes for ancillary characters in station trial

Genalype Plart Primary Secomnliry Umbels Umbellates Sesds/ Tesa  Esssntial Sl
kmbght jem) Branches bBranches  fplast fumbel  umbsllate welght (g] all (%) weld (Kg/ha)

AF-27 161 0 B0 833 .67 ¥ 13 1367 547 1.40 1561
AF-BE5 15967 100 15487 3533 &ET 3633 583 ey N5
AF-d45 14500 Rk 1833 .33 6 O 3133 613 1LAD 712
AF-167 151,67 B33 18,00 12.33 36.33 32.33 8.2 128 2544
AF-17 145,00 BOD 4 AT 3533 37,00 1733 5.83 1.15 1516
AF-GH 152,33 BE&T 1733 14 (x) &0.00 200 5T 1.24 10652
-5 9 R45 146,00 8500 1700 31.00 T 1333 573 112 1729
AF-30 1550 B33 B33 1267 ip13 JET L 1.13 15715
AF-48 164,33 133 1800 41,33 3833 3533 573 141 054
AF-24 154.67 B33 17.33 ITaeT IT.67 1733 6.03 120 1B57
AF 44 164,13 TAT 16.33 2 00 YTy &Y 5.0 1.20 a7
AF-g7 152,33 B33 2500 #6533 3567 4233 573 1.26 4178
AF-2 15867 B&T 1833 k567 AT 1833 (/A 1.30 2063
AF-3 138.33 a0 174 44,06} 41,00 3733 587 135 83T
=101 14567 =00 1933 5033 &E13 1467 5.0 132 2796
Mean 15353 783 1854 5 .64 1307 585 B 2652
0005 o0 L] 17 E ] 18 1.2 §.11 o7 285,11
TV s 273 7.5 LY. 4.5 L 2108 1,41 33 10,70

Table 3.11: Screening of fennel genotypes against Ramularia blight

Treatment Name Hepllcathon wise FDI Disease index [KETERL
= - : "1 F AR (PO Reaction

1 AF-1 {Condml) 415 i 165 250 MR
d AF-} Fii 4 12 210 MR
3 AF-3 136 16 133 14.30 R

4 AF-4H - 14 162 1580 MR
5 AF-17 18 17 145 661 (A5
] AF-27 17 118 I8 [ MR
7 RiE- 101 25 204 1 2380 MR
a AF-87 i3 Ll | 13 16,50 #

9 AF-BS 17 156 19 17,320 KR
10 AF-20 129 178 15 1523 MR
11 AE-T7 1} 148 22 18.27 ME
12 IC-528450 175 154 165 16.47 MR
13 AF-45 133 16 174 150 MR
14 AF-41 4.8 15.8 16 1547 MR
1% AF-28 143 18.1 169 643 M
16 AE- 162 (13 1B 1d [ MR
¥ AF-54 14,1 20 14 [ & 1]
18 HF-205 & 4 18 21,33 MR

CD0.5% LM
SEmt 151

PO response : Hmmune = P00, B-Resistance = PDET-15), MB-Moderate resistance = PD|(16-30),
S-Susceptibles= PDI{31-50), 5H-High susceptible = PDI {<51)



CL16.2.2: Breeding for yield and quality in celery
(R, 5 Meena; 5 Choudbary, M. K Meena, A K, Verma,
Rawi, ¥, R.D.Meenal

Seventeen genotypes of celéry alomg with fwo
chechks were evaluated in Augmented Block Design,
The analysis of varlance revealed significant
difference among the genotypes for all the tradts
including seed yield. Genotype A-Cel-T was
recarded highest seed yield (433 kg'ha) and
maximum essential odl (1.8%] was recorded in
Kamoli-13 owver the check varieties A-Cel-2 (388
kiyha & 1.6%), Ancillary and yield date have been
showniniahle 3,13,

w1 o
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Ajmer Celery-Z{ACel-I): This wvariety was
developed throwgh selection method at ICAR-
MRCSS, Ajmer Rajasthan which was released at state
lewvel| and gazette notified during 2021, The plants
arg erect type, thus having resistance to lodging
causad due todew. It takes 120-125 days to maturity
and gives average seed yield 8743 kg'ha. Its sead
content essential oil 6.74% which is 17% highear than
check wvariety ACel-1. it bess infestation to aphid.
Sepdlings were transplanted at 40-45 days after
soWINg In nursery.

Entry Plant Primary Secondary Umbels Umbellates Soeds Teut Yield Eszential
hieight (em) branches branches plant rumbel  umballate welght (gl @iplat] ol (%)
ALl T147 f 10 46 1] 18 T 170 (o0
A-Cal-14 a7 7 11 53 i1 20 13 17 123
A-Cal-3 GHEGT 5 q 49 i2 22 0.8 150 1.0
fi-Cal-5 G4a7 & 10 50 15 18 11 143 1.50
A-Cel-11 7187 5] i3 53 14 22 1.7 247 T3
K- G332 5 1 85 5 18 13 227 .13
k=5 GRET 5 " 40 1] ] 1.2 5 1.00
K- G800 4 8 47 1d 17 11 K| 1.7
FAeCal-F 1300 g 17 135 & 24 1 433 (a3
A-Cel-13 7533 5 1 E1 ) 1] 21 12 158 i 87
K2 67.00 5 9 45 1d 18 0.9 85 LT3
K-17 7333 fi i [i] L1 ] 11 20 11 75 1.00
K-20 B33 B i5 ita & 4 1.8 ATE 120
K-23 g 5 B 45 11 12 13 Lk .10
K-35 TGy B 11 a3 1 18 1.3 183 1.10
K-36 S 3 ] 45 11 18 13 78 110
A-Cal-f GRAT ) 15 L1 15 24 1.8 50 1.57
A-Cal-2 f033 9 14 106 16 21 1.6 388 157
A-Cal T1.67 B 16 117 15 it 1.8 333 |
Mean F0u0d 637 11326 £8.53 1253 20,00 137 18 135
COROES) 517 1.20 2.20 606 1.0F i.7d 015 1602 0.6
LV 445 4.56 68 E15 3.58 5.3 6,54 8.2 a2




L

CINB.2.1: Genetic improvement of cumin for
higher yield and wilt resistance

[AK. Nerma; YK, Sharmal

A staticn trial was laid owt with 37 cumin genotypes

and twin checks varieties. Perusal of data presented
in Table 313 revealed significant variation for the
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number of umbellates per plant, numbes of seeds
per umbel and test welght. The maximumi&3 1 kg'h)
yield was recorded on genotype BC-13 followed by
SP5S29-2 (615 kg'h] Likewise, essential oll content in
different cumin genotypes varles from 2.32 to 4.2%
and maximum EQ content was recorded on BC-13
wiich was higher than the check varleties.

plant height number of umbels per plant [UPP),
H J = 03 L Ll PP 5
gﬁ -’“’m s Boxs n#'llm;.um]wudul ]ﬂlm'ﬂmﬂmminm mﬂm ki
] 174
NIRRT rer (L A AL
e R R e R e B I LN
o = e L 5 Bl Sl sy O o aE Eal e B | QE—“E
SRR PR R R Al Ll
BRERE Paath abRR RRBR mx
Cumin genotypes
Average yield of different genotype of cumin
4 50 e proas g “m =
R - “Iu' -:.' — b » LSTEa H:m“' = L wiE ..l’.'I-J
;_:: -” i s 3 ‘lm o r lbu
100
7 190
g 2
150
L D
030
M A EEEEETEERESEEANEESESNNS
5§§“EEEEE§“§3§§a;"ﬁasﬁéﬂ”:= 88275382543
PHE SR | R
& E B A S a

Cumin genotypes
EQ content in different genotypes of cumin
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Table 3.13; Mean performance of cumin genotypes

Genotype Fant Primary Secondary Umbles Umbasllates Mo, Soedy) Drays Tersd
helght Branches branchss  Plamt iplant seeds  umbeflate {1:] welght
lem) furmbsl maturity (gl
SPSATTAE-34101) 198 6.8 123 3B 1185 285 58 1225 383
SPSTTA1E-341(3) 188 &8 127 20.5 120.2 98 532 1245 362
SPE1TTAE341{3) 1846 6.8 1.5 232 1278 30,2 5.3 1250 354
SPS223A11 213 685 115 203 1065 95 5.3 1310 376
SP5/45/3 84 .0 10.5 0.5 12 497 5.8 1240 383
SPH 156 211 6.8 133 415 1230 227 Sk 1235 358
SPS2943 20.% a4 165 335 140.5 347 6.0 1220 4.33
SPS-14113 FLR 1.7 125 283 1347 a7 5| 1270 346
SPASAM-130 214 F 13.0 30 1333 L 53 1215 433
SPSS144713-2 200 6.5 127 243 1280 28.0 50 13LS5 i 20
SPS156/13-2 241 1.7 127 28.5 1313 ERF. 5.7 1220 420
SPwTI2-3 228 7.0 14.5 25,7 1313 I | S0 1200 383
SP5/56M13-3 174 5.8 140 270 1318 235 5.0 1260 4,19
i s T 204 7.0 135 297 1318 433 4.8 1255 ied
SPS1E1A 9.2 1.2 128 2590 1280 240 S0 1250 3
SP5M157M13 172 6.8 123 2240 11BS 21.8 4.5 1215 193
SP5/TS1-3 207 7.5 125 a7.2 1322 6.7 5.1 1220 378
SPS 66 2-3 216 T 3.8 30,3 134.8 443 4.7 1210 434
SP5M1421131 186 5.5 120 215 1287 240 5.0 1255 4. 20
SP5IE 19,8 a.4 158 333 1360 337 58 1210 4.2
SP5/44/1 181 1.0 133 FE A 118.5 26.3 5.3 12345 4325
SPSA9 19.8 6.3 143 235 1260 230 47 1250 £ OF
SPSA17/313 1841 6.5 130 198 1223 7.2 L+ 1200 415
SP5/14413-3 203 Fud 148 238 1280 0.2 5.5 1265 354
SPH1TT-13 18,8 6.5 134 0.5 Nes ar3 53 1220 3.69
LSPSA2T411 173 6.3 138 18,8 9.3 275 53 1200 380
BC-4.62 244 a4 1L5 24,3 1230 18.0 a0 1260 381
GO 253 21.B 75 155 257 MED 29.0 53 1255 3129
G/ B0V T 545 192 6.5 13.1 203 1138 320 5.7 1215 386
BC-28 196 6.8 153 26.0 1208 26.0 5.1 1250 379
BC-13 194 7.7 1568 128 1387 3.3 .l 1355 435
BC-Bold 208 1.7 143 310 134.0 33 4.7 123.5 4.2
BL-Hairy 19.0 7 163 30.5 1340 J08 2.5 1240 1468
L Hajry 12T 7.2 157 257 1300 255 50 1250 304
M-589 217 7 14.8 307 1323 233 53 1220 1328
J-12-56 257 78 14.5 36.5 1350 8.3 5.3 1235 393
BEC- 1542 23.1 ) 150 303 1333 297 L0 1255 415
Local check 1.1 1d 172 217 1315 28.7 53 1260 403
G4 8.7 i) 162 300 137 73 T 1260 394
SE(m) 15 045 1.3 FA 567 3.a7 035 a.r 0013
CD [5%] 16 K EY 58 163 5 N5 M5 G037
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Pallination behawviour of cumin

Iy @ sturdy two Contrasting characters Le. hairy type
cumin and non-hairy type cumin genotypes were
taken for random crossing. The seeds harvested
separately from the both types of genotypes, In next
generaticn (2019-20) plant to fow progeny were
riised frimm sepamately hanested seeds of individual
plant. At the time of flowering in the both hairy and
non-hairy plants evaluated for any type of
segregation [hairy and non-hairy), Mo segregation
wirs recorded in both types of cumin genotypes, The
seedd harvested from halry cumin produced halry
type plant only and non-hairy prodeced anly non-

Pink flower
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hakry type plants. It is concluded that no natural
crossing was occuried among the halry and non
haakry Ty pess cumdn,

In an anather study two curmin genatypes with
contfasting characters of flower colour were
selected. These characters include pink flower
curmim and white flower cumidn and based an the
inheritance of fower colour pallination behaviour
was decided, During the current year (2019-20]
random crassing between white flower and pink
flesver were mede and seeds from the individual
plants harvested separately which will be growen in
MU yEar,




Ci/18.2.2: Screening of fennel and cumin

genatypes for salinity stress
(5. Saxena and 0P Alhwiath: 2018-21)

Cruring the reporting period, seeds of fifteen fennel
and cumin genotypes wene screenad for salinity
lewel wnder laboratony condition, Cumin genotypes
FC-9-89, AE-WMT-16-40, BC Halry, AEV-103, AZ- 19
were selected an the basis of good germination
under saline conditions, Essential ol content was
maximum (4.61%) In genotype AKN-103 fodlowed
(4. 50%]) by AE-WRT=16-40, Totad oll content was also
mmore (Bd0%) in AKV-103 followed (7.87%) by
genolype JC-9-80, Anahnsts of fanty achds methyl
esters of cumin genotypes revealed good amowntof
Petrosefinic ackd and linoletc acid in sabinity tolemant
genotype JC- 99 Pentadecanocic acid and less
Benzaldehyde. Cuminaldehyde and cymene
content comparatively mone In genotype JC-9-89,
Fennel genatype AF-302 showed good amount of
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germination (87.5%) under saline conditions
followed (75%) and AF-T2 (72%) as compared to A
anurabh which showed only 5% germination. Thers
i4 ne much varnation in essential ol content of fennel
genotypes ranged from a minimum of G77% to
1.33%. Howevear, ganotype A Saurbh showed 9.6.2%
total oll and less tolerance o salimity, Af-302 showed
less (4. 74%) toral oil But mose tolerance 1o salinimy,
Anethole content in essentlal oll of fenngd genotype
AF-302 s exceptionally low (30975, however, othar
tolerant genotype AF-30 showed good amouwnt
(F4.B82%) of anethole content. Salinity susceptible
genatype K, Saurabh contalns 43.69% anethaole, 9-
Octadecenoie acld was prominent (22.41%) In
goenotype AE-302 as compared 10 other genotypes
while Benzene, |-methyoxy-4- {1-propentyl)-
confent was bess {17.57%) which is 60010% in salinity
susceptible genotype B Saurabsh (table 314 & 3.15),

Table 3.14: Essential ol constiteents of cumin genotypes

Constituents JC-9-85 AE-WMT-16-40  BC HAIRY AKV-103 Z-19
Alpha thujene 027 0242 0.166 0.283 039
Alpha pinene 0.261 0.581 0377 o547 0.3
Beta terpinens 0,535 0.944 0679 0975 085
Beta pinene 7.548 11.658 an 12914 628
Beta myrcene 0,665 0.94 0.748 1.037 033
Cymine 18,204 1007 13.087 12,851 124
2 thujena 0.342 0525 0,362 2.503 042
Gama terpingna 25694 23.156 27.067 3236 2307
Cuminaldehydse 24672 18972 27891 15136 1797
Anethole+estyragal 3,183 4842 4053 3.287 659
1-caren-10-0l LFA LY 26206 13.763 18.503 8327
Total 98.438 98.137 97.983 9B, 496 897.69
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Table 3.15: Essential oil constituents of fennel genotypes

Constitusnts AF-T2 AF-01-172 HAJ SAURABH
filpha pinene 0.246 0525 37 0473 0533 0504
Campheana 0181 22 0155 0.246 g 0236
Myrcenie 0476 (A0 0.247 02 0133 0.185
Cymene 0225 141 0134 181 0172 i, 188
Gama terpinens 5782 7.755 T B.339 591 6.6
[2)-2- butenoic ackd im 3455 4509 3.966 2.58 4B
d-alhyl anizole 47 497 9278 54.909 40.58 19,9045 42551
P-znisaldefvyde 0114 a4 26 0378 L11B 0.748
Anethale-+estyragol 41.98 T B34 30378 43,219 G106 43691
Total g8.312 99,459 o967 et F9.638 89561

Ci-9: Breeding for high yleld and improved
guality in ajwain
(5.5 Meana: M.O. Meena)

& 3.171. Higher yvield attributes and yield (121250
kotha) has been recorded in AA-3 genotypes
followed by AA-27 (116250 kg'hal as compared to

national check. Maximum essential oil was obiained
imAA-45 genotypeta.00 %,

The secord station thal was conducted for bald seed
type ajwaln as per the farmers preference and
markel cemand, with 18 fest entries and one check

A prind weas comclucted with 12 pest entries and threa
chicck vanetes |1.|m|.-|'|.'_ |"l.||rr||'! h]w.:ll1'|-1_ ARmier
Ajwain-2 and GA-1 during the yesr 201920
Obdervabions on growth parameters such as yleld
and yield attributing trasts were recorded {table 3,56

Table 3.16: Performance of ajwaln genotypes in trial

Genolypes Days ta Plant Prlmary Seeondary Duays ta 50%

germination height (om) branches/ plant  branches/ plant flowering
GA-1E 10.00 123.50 160 14,810 TR0
AA-27 1£.00 124.30 1.1 3810 76.50
AA-A3 11,00 2480 1150 e 1550
AA-TH 12.50 126,60 11.50 J4.60 76,50
A0 17.00 114,50 11,50 34.90 16,50
AA-96 a.50 117.30 1o 3600 4,00
AA-d5 .50 11750 12,30 IHAD T3.00
AR5 11,00 117.80 1220 F6.50 75,00
AA-84 10,60 11600 1250 37.80 15.50
AA-20 10,00 117.50 13,80 4130 Tro0
AA-6] 9,50 120,70 12.30 3540 74,00
QR 10,00 121,50 13,00 Hi50) 75,00
fiA-ad 12.00 12170 12,30 35,500 75,00
AA-100 12.00 1 166D 12,40 3790 T6.50
AA-E5 10540 115,50 11640 34,710 74,00
CV ey 1.15 2.08 297 447 1.54
SEm & 0.765 2.503 0.362 1663 1,161
I at 5% 1.6414 53675 0.7 764 35665 5
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Table 3.17: Performance of ajwain genotypes in trial

Bty Umbels! Umbellates Seeds! Seed yield Test Essantial
plant Fumibel umbeliate (kgha) waight (g) [8&)
Ga-1@ ZB5.60 16 2030 Tor.25 QB3 5.0
AR-ZT F06.20 17 21.25 116250 e? 445
AA-43 0790 ir43 2080 78300 .78 502
AR-T4 3770 1767 2133 6800 o9 4 BG
AA-TD £35.70 192 21320 BEQO0 0.re 554
AR-O6 300160 16,13 2130 e 073 5.34
AA-AS 33000 18 2100 734.00 oy 601
AB-51 340,30 15.57 20,60 §939.75 0. 550
Ah-Ba 321.50 1773 2095 H30.25 a7 SUGE
Al 20 332.60 16,17 20.85 10%2.00 0 493
AR-61 32040 1917 20,70 A53.75 0.6 189
AR-3 334.20 20.33 2153 121250 oz 450
Ab-2a 33140 1837 21320 G42.35 .81 423
AA-100 33220 7 21.00 B4AG.50 [+ 4.52
AA-BS Fik3.50 | 2090 735 0E1 385
LV (0g) L e 745 12415 11.57 BOy
SEm & 12.003 e 0.147 56,27 0.06%
CO:at 5% 25744 234 0.429 163.85 NS

Table 3.18: Performance of ajwain genatypes in trial (Bald Seed)

Srsiiymws Days to Plant height Prrimary Secondary Drays to 50%
germination fem) brenches/ plant branches/ plant  flowering

AA- 16 1150 11480 1200 38.90 400
AA - 34 10,00 11230 1140 3650 Fa3.00
AA- 27 10.50 11580 1140 3750 7350
AA- 3] 1300 112,70 11.80 38,40 7300
AR - 37 14.50 11670 1250 3870 7250
A - 57 1350 12160 12440 41,940 T3.00
BA - 55 14.50 15300 14.30 4430 F150
Al -G 11.00 12840 11580 43.30 7250
Abd-63 1250 121.50 1230 45,20 Fa.00
AR - 6T 1050 12830 1290 4250 TS0
AALT2 10.50 12870 1270 4440 T1.50
Ah - G5 10.00 T37.50 13.00 4440 72,00
AA- 98 13.00 127.00 1B 4360 73.00
AA-TD 10.00 120.50 1140 3930 7250
A - 90 8.50 12260 11.50 L] TL50
Mian 11.63 133.86 1221 41.53 Ta.73
CV (%) 1203 135 2.51 L83 076
SErm & 1.143 1.369 0Lt R ] 1454
COrat 5% 23412 28048 05123 19660 0.9305




varlety namely Ajmer Alwaln-1. Observations such
as growth parameters, yheld atiributes and yleld
were ecorded. Higher yield atiributes and yleld
(1331.75 Rghal has been recorded in AA-G9
genotypes. followed by AA-16 [1364.75 kghal as
cevmpared to national check, Maximum essential ofl
[6.48%) was recorded in AA-95 genotype. Al
necessary observations were recorded and data
presemtedintable 396 & 319,

Ajmer Ajwain-73 |AA-73)

This variety was developed through mass selection
rativod a1 BCAR-NRCSS, Ajmers Rajasthan which was
released &t national level and gazetie notifled
durimg 2021, The plants are medium tall with good
branching, more number of umbel per plants and

Gonotypes  Umbels/plant UT:I:I;::EE
AA-16 335.20 19.70
AA-24 296.80 1860
AA 27 32300 1910
A -1 349,00 18.80
A - 37 46,30 17.70
A - 52 411,00 18.10
AA - 56 405,50 1830
AA -6 372,60 19,10
AA B3 4273 50 i9.50
AA - 6T 345,70 1880
AN -T2 406,40 19.00
AA -5 173,30 19.20
AA-98 368,10 20.00
A - 18 309,60 19.60
A - 99 3125.00 20,00
Mean 355,40 19.17
CV (%) &.70 281
SEmi 19.655 0441
C.D. at 5% 40,262 5026
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Mo, of seed per umbellate, it takes 165110 days 1o
maturity and gives average yield 10-11 g/ha. It seed
cantaing 9,15% total oil and 6.36% essentlal ofl, It
shows high tolerance to Root rot (PDI=2.2) and
Scheritium rot (PDI=1.6) in field condition.

Seeds! Seed yield Test Essential
umbeliate (kgihal  weightigl Ol (%)
19.60 136475 0.7 318
19.80 B98.75 080 &7
1240 685.00 081 .07
1930 921.50 071 527
19.60 642.50 068 453
2030 639.50 0.659 240
19,60 569.50 055 5.82
20,60 71635 D68 459
1960 2994.75 072 570
20000 T36.75 0.80 470
19.80 951.00 085 552
1240 96743 a2 6,48
200 704.75 077 4,96
19.80 1264.00 0.85 637
2040 1381.75 .90 470
19.63 B95.87 076
.24 25.97 B.41
0362 189,991 0052
07417 38918 010




= -]
g : ICAR - NRCS5S | ANNUAL REPORT 2020 i

CL15.2.1: Breeding In Nigella for higher yield Ealongl during the year 2019-20, Observations on
and improved quality growth parameters, vicld attibutes and vield weng
[5.5. Meena, 5.M. Saxena and M.D, Meena] recorded. Higher yield attributes and yield (130550
koy'ha) has been recarded in AN-9 genatypes followed
by AN-10 (124775 kg'ha) as compared to national
chesck. Recorded data presented n tables 3,20 & 3.21.
Table 3.20: Performance of nigella genotypes in trial

A trial was conducted with 13 test entries and two
check varleties mamely, Ajmer Nioella-20 and Azad

Genotypes Diays to Plant hedght  Primary branches/ Secondary Days ta 50%
germination ferm) plant branches! plant flaworing

AN -5 10.00 6.4 B.00 2270 &7.50
AMN-16 10.00 7300 750 2520 BE.00
MK 800 54,10 6.890 25.40 6750
AMN-20c) 10.00 62.70 B.40 21.50 6750
SEL-10 10,00 TO50 .00 21.00 &3.00
SEL-9 1a.50 61.70 Fag 19.00 B6.00
SEL-5 450 FJ2.00 7.0 2000 B6.00
SEL-4-1 11.00 7430 780 2500 B6.00
SEL-# 200 64,50 .00 2250 6750
AN 24 1a.00 67,70 920 2330 &7.50
ARG 10.50 625D 870 030 G50
AN -10 SO0 62.00 200 2040 GFE0
AN -4 Q.00 T B.20 21.80 BE.00
AMN-1 Q50 6130 .40 18.90 6750
-6 R.00 63,00 &40 2350 G150
OV () 540 61 a8 5.0 2.9
5Em + 0526 a.547 0.260 1091 1.535
iC.0.at 5% 11272 S as577 234407 M5

Table 3.21: Performance of nigella genotypes in trial

Genotypes Sillgua/ plant Seed/ Slligua Test welght (g) Seed yield (kg/hal Total Gl (%)

AM-S 5,00 BB.20 230 1305.50 16300
AMN-16 7260 EO.50 240 63825 17750
Ak Taed Ba4.00 230 54175 14.795
AN-20 [c) G860 BS.00 2.20 105075 13,390
SEL-10 BOUDD ES.80 2441 191,50 13,355
SEL-9 a7 F7.20 237 1250. 50 L1155
SEL-5 9330 B6.80 242 BBO.O00 21550
SEL-4-1 H23.40 Ba.s0 254 119525 16.785
SEL-4 8530 B2.AD 259 1080, 50 15.530
AMN-24 6150 BO.80 2.39 BEO.FS 20,970
AN-149 G400 B4.70 247 1023.35 17415
AMN-10 8380 B2.50 138 124775 14,735
A= 83.50 79.70 2.52 faa.50 17.885
AN-1 84.50 B350 2,35 TE5.25 19,685
AM-G a3 B4.60 2.38 BER.FS 18.960
CV (%) .50 i a5 row 7435
SEmd LE ¥ 4,843 3 442 .738
0. at 5% 12.066 63123 Q1773 1770 2167
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Ajmer Migella-1 (AN-1}: This variety was developed
through mass selecthon method at CAR-NRCSS,
Ajmar Rajasthan which was released at maticnal
level and garette notified during 2021, The pfants
e midivm tall with good branching, mesre number
of umbel per plant and Mo, of seed per umbellate, It
takes 145-7150 days to maturity and glves average
wield 9 g/ha, It seed containg total ol contalns 21,74
per cent 9-Octadecanolc Acid (Oleic Acid] ., 332 per
cent Cetadecencic Acid (Obeic Acid), Ci-11, 3.14 per
cond 14- Eicosadianaic Acid, 1 is tolerant to root mol

with iPDI4.4) infield candition

CW15.2.3; Identification of molecular marker
associated with stem gall in corlander

{5, Choudhary; LD, Meena)

Duering the reporiing year, validated six candidate
cperu§ in corander varetivs Cultivars’germiplatm liney
and five have bBeen documented at NCBL Protein
structures of five validated genmes have been
developed and the NCBI-CDD predicted conserved
domains, result presented with NCBIFCODD Accession
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number i the parenthests, LRA gene contain
Serinesthreonine kinases (STEcl-interleukin-1
receptor-associated kinase-1 (IRAK-T] (O 4066),
GOSL gerwe contain SGNM Hydrolase (cl01053) USP
cofitgn USSP ke (cd00293) AMK confaln ANE2
(cl31515) and PDA contaln WB_ARC (cl33662).
Designed and wet lab validation of ten FOM-55A
primes-pairs (Microsatellites) completed in varieties of
coriander and registered at NCBL Secondary
metabolite synthesis pathway has been dentified and
five muarkers valicated In corsandes varetles far guality.

C1M8.2.3: Transcriptome-based mining of genes
and pathways related to disease (Ramulara
blight] and guality (secondary metabolites) in
fennal

(5. Choudhary; AKX Verma, PN, Dubsy, M.BMN. Maika)

Seeds collected from ICAR- MRCSS germplasm store
and sown In the field (MRCSS, Ajmer) with taking
care for purity for all varieties {(AF-1, AF-05-12-1, AF-
F2-53, AF-12-5-32, FML-TS, RF-101, AJ-FN-2, GF-11
and AF-21. Total DA and BNA Bolated from the beaf
and seed, Samples were prepored for ANA seq
Pathways for defence mechanlsm in fennel for
Ramutana blight has been identified,

NCBI submissions for registrations are as: SRA:
SUBZTE1277, BIOSAMPLES: SAMMISS5483B80,
SAMM15548317, SAMNI 5548310, SAMNI 5548309,
SAMMISS4EZT9, SAMMISS48217 and
SAMMN 15548195 under BIOPROJECT: PRINABAGE3]
entithed Tramscriptome data analysis and gena
mining in fenneal.

Table 3.22; Details of the designed FOM-55R primer-pairs

Primer Marme Genenamea MCB s

ACorsG0-1 Peptidyl-probyl cis-trans isomerase CYP19-4 MT759811
ACorSGD-2 E3 ubiguitin-protein ligase UPL3 MT759812
ACorsGD-3 UTP—-glucose-1-phosphate urkdylyltransferase MT758E13
ACorsGD-4 Polycis-polyprenyl diphasphate synthase MT7S9814
ACorsGo-5 bZIP transcription factor53 MT?59815
ACOISGD-6 Avxin response factor f-like MT759816
ACorSGD-7 phosphoinositide phosphatase SAC2-like MT752817
ACorsGO-8 Lysine-specific demethdase IML25-like MT759818
ACarsGD-8 Peraxidase 19 MT75CEED
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Project 3: Development and refinement of
efficient crop production technologies of seed
splces

CPdf15.3.1: Isolatlon and characterization of
endophytic micro-organisms from cumin and
fenugreek

(8K Mishra, ¥.K. Sharma)

& fisld experimant comprising of 07 treatments with
03 replicates in RBD on a plot size 322 m for each
having fine to line spacing of 30 cm and plant o
plant spacing of 10-12 om was condected at
experimental fleld of ICAR-NRCSS, Ajmer. Cumin
seeds were inoculated with fresh prepared takc
powder based Baclllus 4. and Puieudomanas sp.
cultures having at least 5 x 10" cfu/g of carrier
material. The results presented in table 3.23 1o 3,27,
The cumin seedling germination was highest (B2.60
u] with T3 -and lowsest (76,90 %) was reconded with
contral at 20 days after sowing (DAS), At maturity
stage, significant difference was recorded for cumin
wield attributing traits. Maxdimum number of primary
branches per plant was recorded with T4-
Peeugomonas sp-f (B39 while mimmum was
recarded i control (A1), Sidlary, maximum
number of secondary branches per plant (37,37) was
recarded with T1- Bacillus subdilis and minlmum
numberof secondary branches per plant [30.04) was
recorded with T6, The highest per plant yleld [3.22g)
was recorded with T2 which was a1 par with T3
(3.14g) and lowest (2.44g) was recorded in contral,
The maximum cumin seed yield (5. 24 g/hal was
obtained with T3- Preudomonas fuorescens which
was at par with T2 (517 g'ha) and minimum seed
vield (360 g'hal was recorded with control, The
essential ol content In cumin seed samples of
different rhizobacterial treatments ranged from
2.28-3 64 percent.

) ¢

For evaluation of plant growth promotion potential
of microblal consortia on growth and yield of
fenugresek a figld trall comprising of 9 treatments
with 3 replicathons was conducted in ARD |n a phat
size of 3x3 m for each, The fenugreek seeds were
impculated with consartium af Shirobium sp. and
different Bacillus strains in various combinations
The highest seedling vigour index (9091) was
recorded with T1 (Fhizoblum+R subtilis] whick was
at par with T2 {83700 and lowest seedbing vigour
imdex (6430] was recorded with TS5 (6067) and
control (6282} at 15 days after sowing. The highest
seediing diry weight (0.1 10 g) was recorded with T2-
Rhizobiwm+8. megatenium and lowest (0.084) of the
same was recorded with T4- Bacilius swbrilis at 15
DAS, Thete was non-significant difference in number
of root nodules per plant at 35 DAS but at 70 and 105
DAS there were significant difference amang
treatment for root nodulation In fenugresk plants,
The maximum nodule per plant (2177 was
recorded with T3 (Rfvzabiurm+ Bacifud sp, + 8, swbrilfs
I which was at par with Td, T and T7 where as the
minimum nodules per plant was recorded with 79-
contral {18.78]) at 70 DAS, Simitarly, an 105 DAS (pod
formation stage), the maximum number of rodules
per plant {25.66) was recordied with T3 (Rhizobiim+
Bercilfles sp. 4 B, subilis | and minimum was recorded
with comtrod (20,11), Mumber of pods per plant was
recnderad maximum with T3 (61.55) followed by T
1589.88) and lowest was recorded with T1 {51.77)
wihich wis at par with comtrod [54.22]. Highest test
weight af fenugreek seeds was recorded with T2
(16.30 gl which was at par with T3 (1592 g} and
lonwest was recorded with T1 [14.60g) which was at
par with T9-controed (14.92). In case of fenuagreek the
highest seed yield was obtained with T2-Riirobium
+8. magaterium (18,77 gfhal and lowest seed yield
was obtained with control -T9(15,59g/hal.
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Table 3.23: Effect of microbial inoculation on yield attributes of cumin

Treatmant Primary  Secondary Mo, of MNa, af Ma. of seed
branches branches wmbels/ umbellets/ pEr
plant umibal umbellot

T1- Bocitlus subilis NRCSE-| 800 LA 35 544 622
T2 -Bacilus megaterium TE3 A6.87 1355 511 7003
T3 -Pepudomonas flourescens 816 e 35,66 5 5.667
T4 -Pseidormomnas sp.-l B7Y J6.91 3088 533 6.113
T5° Bocitlus sp, an 35,11 B8R - 5.887
Tt Bacithus sp, W1 7,74 30004 3z 511 5777
T7-Conbrol 7417 3575 3133 523 5.B9
CLen0.05 0189 0624 A A L T
SEm 0061 a2 2181 0LDBS 0381

Table 3.24 : Effect of microbial inoculation on cumin yield

Treatmeni per plant Seed Seed Essential ol
yield (g/plant ) :,ritll:l-lq."hn | content [T

T1- Baeilus sodtils NRESE-T 3.13 458 232

T2 -Bacillus magaterium 32 511 208

T3 -Peepdomonas Mowrescens 114 5.4 254

T4 Peeudomons sp.-l 113 .62 164

T5- Bacillus & 292 5.06 126

TE- Bacilus s Wi .20 3.63 264

TF-Contel 244 360 2.0

COu0s 033 0352 K5

SEm .10 0454 0itd

Table 3.25; Effect of microbial inoculation on fenugreek Seedling vigour index

Treatment germination Seedling Seedling dry
15 days (%) vigour index weelght (g]
T1- Rhizobium + & subiiis 8333 apaj . 105
T2 -Rhirobium 4B megatenium B0.00 LR 0150
T3- Rhizobium+Bacilics 5o, + 8 swbiilis 91.66 §A58 o102
T4- Rhizobium+8& swbtills +8, megateriim 93,33 6720 0084
T5- Bacillus. 5p, + B magaienurm 93.33 &06T o
Th -Bacilus sp. 8333 7560 0uDe8
T7-Bacithus subiilis §3.33 7523 0. 099
T8- Rhizobiurm 91.66 T3ER [U0a5
T9-Control B0.00 B2E2 Quoos
COo@0.05 MA 2498 QU4
SEm T3 B0.29 Duoes
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Table 3.26: Effect of microbial inoculation on fenugreek root nodules
Treatment MNa. of nodules

/pl. at 105 DAS

Ho. af nodules
ipl. at 70 DAS

Mo, of nodules

fpl. at 35 DAS

Ti- Ahizosinn + B, subiivs 933 18,89 2055
T2 -Rhizatitm +B megaterium 1. 15.55 211
T3- Rhiperdwiiam-+Bacilus s + B subitils 9.89 2137 2566
T4- Rhizobivm-+8. serbiilis 4 8 megaterium 1011 21.44 2133
T5- Bacithrs. s + B, megaderium 11.78 18,77 21.44
Th -Boacitus 5p. 8.66 21.00 2333
T7-Baciiles swbhilis 8.55 2744 2023
TB- Rhizodnuim 1133 19,44 2199
T9-Control 966 1B.78 20.11
CO @S Pl 2039 3.302

Table 3.27; Effect of microbial inoculation on yield and yield attributes of fenugreek

Treatment Mo, of primary No. of Mo. tost Yield

Branches / pl. Pods /pl. Seeds/pod weight (g'hal
T1- Rivlzoddum + B. subills 566 5177 1533 1460 1783
T2 -Rhizodvrm +8 megarerim 544 56.55 1611 16.30 1877
T3- Aivroddsm-+Bocitius sp. + 8. sebbills 522 61.55 15.11 1592 1738
Ta- Ahirodium+-8. subeils +8 megaterium 555 55.66 1688 1551 17.58
T5- Bacitls. sp. + B regarenium 522 5217 1433 1545 16:18
Té -Baciles s, 5.4 55.74 4.1 1482 1563
T7-Boc iy sudsiliy 555 59.84 16.66 14.62 15.R5
Ta- Rhirobdum a2 58.00 14.66 1480 1602
T9-Caantmod i.7H 54.22 15332 14.92 1559
CO@0.0s M/A 4.466 WA 067 0.5

CPdM6.3.2: Standardization of twao tier system of
production technology in seed spices with vine
vegetables using bowar:

[R.Singh; K. Kant and A0, Meena)

Three levels of fertilizer (MPK) e 40, 60 and B0 % af
recammended doseof fertilizars [N, P, K} immain ploi
slong with three varieties fenugreek (AFg-2, AFg-3
and AFg-5} and corander (A0, ACrk-2 and AGC-1)
were raised as sub plot crop during the rabl season
in the relay cropping system with vine vegetables
Thevine vegetables were sown in the standing crop

of corlander and fenugreek during Febroary,
Among the fenugreek and coriander vareeties,
rrdirrurn Seedd yield was 2843 and 1760 kgSha with
AFg-5 and ACr-1, whereas 8% of recommentded
fertilizers gave significantly superior yield wnder
both the creps [table 3.28), After fully canopy
coverage by the vine vegetables, lealy vegetables
namely fenugreek, corander, spinach and
armaranths were sown in figld below the canopy of
e iR v e tabdes In twed Ehir syitem
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Table 3.28; Effect varieties and fertilizers dose on seed yield (kg/ha) of fenugreek and coriander

Treatment Fertilizer dose Mean
Fartilizer doseivariety A0 G0% B0
AFg-2 4,003 2278 2744 2,341
AFg-3 24199 2,491 1,556 2,415
AFg-5 2,278 2,503 2548 2,443
Mean 2,160 2424 2,616
Coriander
ACr-1 1,584 1,786 1.9 1,760
ACr-2 1,487 1,705 1,744 1,645
Aglr-1 1397 1,532 1,561 1,497
Mean 1,489 11'?‘ 1,735
Factors c.D. SE(d) SE(m)
Factam ) 195.1 61,7 436
Factor(B) BE6 45,2 320
Interaction AXE 139.4 64,0 45,2
FactoriC) A 481 340
Interaction & XC 1380 GB.0 48,1
Interaction B X C 1690 B33 58,9
Interactian A X B X C WA 117.8 B33

i} l +'.’H|||: -:1|,|+il Lol

.I. ] i
&y * il
i
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Performance of fenugreek varketies in bower and vine vegetables as relay crop

=




The tler 2 crop Le bottle gourd, bitter gourd and
ridge gourd were trailed with support of net on
the bower, Alter Tully canopy coverage (81-106
days after sowing) by the vine vegetables, Tiar 1
leafy vegetables namely fenugreek, coriander,
spinach and amaranths were sown as sub plot
crops in field below the canopy of the vine
viegetables (natural shading of crop foliage of tier
2 cropl. The average yield ol Bottle gu-md, tldge
gourd, and bitter gourd were 65061, 5653 and
B063 kgsha as tier 2 crop (table 3.29). Whereas the
yield of Feafy vegetables namely fenugreek,
corlander, spinach and amaranths were 1019 kg,
1366 h,l.], 694 kgand B52 k-_q."l'lq whichwere ralised in

Rab| crop Comander
Summar vegetables Bottie Ricdga
gourd gourd
Corlander 26,797 12527
Fenugreek 26,231 10,680
Spinach 26,069 9875
Amaranthus 14434 10370
Factors C.D,
Factor{A) 3726
Facton[B) £a4.1
Imteraction A X B MR
Factor{C) Jara
Interaction A X C MA
Interaction B X C MK,
Interaction AX B X C MA,
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sl s tier 1 ocrop below the canopy of tier 2 crop an
the bower system. Fenugreek and corlander were
raised during the rabi season in the cropping
systemn gave 2389 and 2599 kgfha seed vield. The
yield of bottle gourd, ridge gourd and bittar gourd
were 650617, 5653 and B063 kg'ha as ther 2 crop.
Whereas the yield of leafy wegetables namely
fenugreck, corlander, spinach and amaranths
witre 1019, 3366, 695 and B52 lu:].-'h.\ which were
raised in sail &s tier 1 crop in the bower system
Corianderinrabifor seed fallowed by bottle gourd
+ leafy corlander for vegetable gave masimum

FSEY (26797 kglhal with maztmum gross and et
returms (Hes F24806) with 3 40BC ratio{table 3 308
3.31)

Table 3.29: Fenugreek seed equivalent yield (ko/hajof two tier cropping system (rabi spice crop-vine
vegetables - summaerleafy vegetable) under different treatments

Fenugraek

Bitter Bottle Fli.dgl Bitter
gourd gourd guourd gourd

8,992 25381 Q43R 8,558

9,641 43,043 8,033 6,720

4,007 21341 T.280 6767

8,653 22,563 6,724 6,244
SE{d) SE(m)

1178 33

ERL-ES 4253

4504 386

397.5 2810

5621 3375

GEE.4 486.8

9734 G884
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Table 3.30: Net returns (Rs/ha) of two tier cropping system (rabi spice crop-vine vegetables - summer
leafy vegetable] under different treatments

Eaki crop Corlander Fenugreek
Summaer vegetables Botile Ridge Bitter Bottle Ridge Bitter
gourd gowrd gowrd gorrd gourd gotrd
Coriander 724 806 233,336 1,179 675,573 125,231 B5,984
Fenugreek ¥11,976 158,693 123,883 600,409 66,044 21,946
Spinach 699,319 139,067 73,705 565,335 48,566 30,304
Amaranthus 547,074 159,400 00384 581, M 31,765 149M
Factors C.0. SEid) SEim]
Factar(h) 13,007 4,125 2,909
FactoriB) 23,385 10,151 7,602
Enteraction A X B MR 1471 T0L151
Factorii) B TX587 2735
Inkeraction A X C /A 18535 L2001
Interaction B X T [T 25,138 18478
Interaction A X8 X C L 34076 24,055
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Table 3.31: B:C ratio under of two ther eropping system (rabi spice crop-vine vegetables - summer leafy
vegetable) under different treatments

Aabl crop Coriander
Summer vegetables Bottle Ridge
gourd gourd
Carlander 340 1.14
Fenugreek 146 0.74
Spinach 338 QT
Amaranthus in 079
Factors .0,
FacioriA) 0,067
Factor(Bl 0118
Interaction A X B M/A
Factar{C) 0,134
Interaction A X C A
Interaction BX C MIA
Interaction A XB X C MYA,

Fenugreek
Ridge
gourd
04z 117 el 0.40
.58 282 03] a.10
036 245 (.24 .15
(.49 280 i1 o7
SE(d) SE(m)
002 0004
0,054 o038
o.arr 0.054
0,067 0047
.05 0,067
0116 0082
0,764 AR

CPd/16.2.3: Seed splee based inter cropplng with
remunerative fruit crops:

(55 Meena, OF Alshweath, MK Meena, LD, Meena,
Shiv iad)

The highest seed yield of seed spices wis obtained
in open space followed by with guava association,
This might be happened dus to no competition of
sepd spices with frult treées In open space. Amang
thas s spices the fenugreek resulted significant |y
highest seed (1625kg/ha ] over ather seed spices
followed by Ajwaln, Highest fruit yleld of guava
(5540 kosha) was moorded in treatment (Geava +
Fenugreek) followed by Migella+Guava (489367
kaghal treatment. All necessary observations were
recordéd and data presented in table 3.32.

intercropping of seed spices with pomegranate
The highest seed yield of seed spices was abtained
in open space followed by with pomegranate
association. This might be happened due to no
competition of seed sphcas with frult trees in open
space. Among the seed spices the fepugrésk
resulted significantly highest seed
(1656.25kg/ha.) owver other seed spices followed
by Ajwain, Highest fruit yield of pomegranate
(4,884 kg/hal was recorded in treatment
(Fomegranate = Fenugresk) folloved by Migella+
Pamegranate (4,225 kg'hal treatment. &l
necessary observations were reconded and data
presentedintable 3.33
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Table 3.32: Effect of guava based intercropping on growth parameters of intercropped

Treatments Mo, pods/umbels Ne, of MNo. of seeds’ Seed yield Test
sifigua/plant  umbellates/umbel podiumbellate (kglha.) welight (gm]
Fenugreek + Guava 25.20 1813 b7.70 148472 21.ED
Corlander + Guava 50,10 A0.13 50.00 B613.75 745
Higella + Guava 35,60 0.0 81.90 2328945 .19
Anise + Guava 31.40 14.60 18.10 65138 330
Ajwain + Guava 237.40 1623 118y G52.08 109
Sole Fenugraek 31.30 .00 TE.00 1625.00 23,15
Sole Coriander 5230 4420 5040 575.83 7.58
Sole Nigella 39.30 184 1) 94.20 3139.38 1323
Sole Anise 1140 1697 1910 7635 3.50
Sole Ajwain 270,20 1840 23,30 97958 1.11
Saole Guava 0.0d .00 0,00 000 QD0
o B4 165 1.56 6365 Q.70
SEim) 284 0.89 1.20 5509 (B |
V. 5% 6,73 1129 578 1320 &.17

Table 3.33; Effect of pomegranate based intercropping on yield attributes of intercropped

Treatments Nao, Mo, of Mo of Seed Tast
pods/f umbellates) soeds) }'il'd ill.g:' wpight
umbeals/ umbel proecl! ha.) (gml
sillqua/plant umbellata

Fenugreek+Pomegranate 25,20 0.0 17440 151250 2175

Coriander+ Pomegranate S0. 10 3747 4930 553.13 7.50

Nigelka+Pomegranate 35.60 L 9427 213.54 243

Anise+Pomegranate 30,40 1723 18.23 TG, 25 3133

Ajwain+Pomegranate 237.40 1603 1207 fi5.2.08 1.03

Sole Fenugresk 6,500 .00 18440 1656.25 2253

Sole Coriandier 51.80 4400 50053 613.75 L

Soie Migella &1,00 0 8510 31729 2.63

Sole Anise 31.50 i LAk 79184 414

Sole Ajwaln 26020 16.87 23.53 Q9021 127

Sole Pomegranate 0.00 0.0 0.0 0,00 0.0

c.h 10.83 1.61 326 20,71 1.43

SEim) £ 365 0,54 1.140 6958 048

CV. 0 857 6.93 512 16.50 1231
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CPd/17.3.1: Bioprospecting multitrait bacteria
with abiotic stress tolerance from cumin and

coriander soil,
[Pl B.E. Mishra: 2017 - 30]

Cualitative assay for potassium solublization by
rhizobactenal solates was performed under lab
conditions, in which maimum K-solubilization indes
vy mecorthed with DCU-350 (191 sehich wat ot par
with CeCU-364 {2.8) and DCLU-453 (2.7], The kowest K-
solubllization index was obsenved with DCU-366(1 3]

Bleven selected rhizobacterial cultures along with P5B
cubtures were field tested for their effect on corlander
grosstih and wield. Various grosth and yield attributing
characters were recorded and analyzed. In case of
corander crop feld experiment, the seed yleld ranged
fram 1344 to 10,18 g/ha, The maximum seed yiskd
wis recorded with T1 folkowed by T2 and mindmum
seed yield was recorded in control which was at par
with Té & TV The essentis] oil content in coriznder
sopds ranged from 020 to 0.2 per cent (table 3.35),

Far flefd evaluation of effect of selected micnobsial
cultures on cumin crop, seeds treated with 15
rhirobacterial lolates along with PSB culture and
one control were sown in RED with 3 replication.
There were significant effects of various micnobdal
treatments on growth parameters of cumin plant.
Murmbser of primary branches per plant ranged from
B.11 10 10.00 and lkewlse number of secondary
branches per plant waried from 24.56 to 3467,
Although, there was significant effect of microbial
treatment an number of umbels per plant which
varled from 2.1 1 1o 33,56, non-signiflcant effect was
abiserved incase ol umbsedlates per umbel and seeds
per umbellate (table 3.36]. The higheit cumin seed
vield was obtained with T9 (6.757g/ha) which was at
par with T2 and loweast was recorded with T12 (4.337
g/ha.

CPd17.3.2: Nutrient requirement of minor seed
spices (Celery and Ajwain) and their
mmanagement.

PCLP. Absknwath; 5.0, Saxens and R, Singh)

Plant height of apwain was higher only at 60 kg M ha’
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Table 3.34 : Qualitative assay for K solubilization

by rhizobacterial isolates
Culture ZToneofclearance KS5index
1 DCU-22 12 24
- BCu-251 13 1
3, pou-121 10 22
4 DCU-352 11 210
5 DLU-355 13 23
& DCU-362 10 F
o BCU-367 13 23
H. DCU-351 16 19
4. BCL-353 13 i
0. D354 1 2
1. BCU-360 10 13
12, DOU-364 15 28
1. DOU-366 9 13
14, Bou-3M 11 1.7
15 DCU-372 13 41
6. D451 12 25
17, DCU-453 14 7
18 DOU-651 13 &5
SEm 0857 0352
CO 5% 1773 (L
v 5281 6523

and bayond lewvel, whersas primary and secondary
branches wera only higher at40 kgM ha ' and higher
level (Table 3,37, Unlikely 1o the above umbel per
plant weare more at all level of applied N. Howeyvas,
Umbellate per umbel, seeds par urmbel and testwere
at par to control The seed yield was onby more with
40 ancl 60 kg Wisa - and the restof treatmienis wene at
par with control. Likewtse uptake of W and P was also
more with 40 and &0 kg M. However, K and
micronutrient uptake was highes with ali level of N,
il content enhanced by graded levels of M.

Ajwain plants were taller with 40kg P ha ' of applied
and it's beyond levels (Table 3.38). However, primary
branches were higher beyond the 20 kg P ha” and
umbellate per umbel at all the leveli of P Rest of the
growth and yield parameters were indifferent to
absolute control. Seed yield was marginally higher
with applied P N, B K and Cu uptake was maore
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Table 3.35: Effect of treatment microbial ineculants on Coriander crop growth and yield

Treatment Umbels ! plant Umbellets Seeds per Sead yield
Sumiel umbeflet (Qhal
T1-DCL-22 + P58 3013 5.66 T0.89 13,44
T2- DCU-181 + PSE 29.66 544 B77 12.90
T3 -DCL-184 + PSR 3023 £33 766 120
T4= DCLI-188 + P58 47,56 5.44 171000 1082
T5-DCL-251 + P58 3210 586 866 1054
T6- DCU-262 + PSB 023 544 B 10,44
Tr-DCU-351 + P58 2B.66 545 TEF 1247
T8 -DCL-364 + P58 30,20 566 8,55 11.98
T9- DCU-457 + P5SB 2710 5355 255 10.41
TH0-DCL-453 + PSE 28.23 555 B44 1026
T11- DCU-651 + P58 28.00 544 i3 11,94
T12- control 2760 £33 B.00 10,18
Ch 21T A e 052
S5Em os3 0203 0.54 017

Table 3,36, Effect of microbial treatment on cumin crop growth and yield

Treatment Umbels | Umbellets Seeds | Seved yleld
plani furniel umbellet (Qhal
T1-DCL-22 + PSB 26,78 5,66 50 4827
T2- GCU-181 + PSB 28.22 5.0 .77 G350
T3 -DCL-184 + P58 2445 500 0 5737
T4-DEU-188 + P5E 26,67 533 533 5113
T5-DCU-251 + PSA Z2in 566 667 5237
T6- DCL-262 + PSB 1356 5,00 6.23 4,96
T7- DiCU-=351 + P5B 3144 533 &0 4767
Te-DiCU-354 + PSE 3144 5.00 647 4709
T9- DiCU-451 + PSB 30.89 5.00 723 6757
T10- DCU-453 + PEB 20,45 5.31 677 5.143
T11- DCU-651 + PS8 30,33 533 587 6317
T12- Baciflus cepacia + P58 28,89 5,00 £.97 4337
T13- Pseudomonas alcalifaciens + PSE 32.00 533 700 G207
T14- Prpudomonas Aourescens + PSR 26.00 566 687 4m7
T15- Bocitlus palymyxa + P58 .00 3,00 743 4,583
T1&- control 29.34 5,06 580 57313
& 5.39 [ I MR, (425
SEm 185 030 04 0147
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Table 3.37. Effect of M levels on growth yield and their parameters of ajwain

Treatrmart Plamnt Prim, Second. Umbsl! Umbwgllate! Sesds’ TestWi Seod
Hesght (em) Branches/plant Branches/plant plant Umbed Umbellare jgml  Yield (gl
Cantrol e 183 480 2510 170 B0 1.9 16,2
1] 1087 1B 480 2555 174 8.2 1.29 168
M 1020 196 50.7 2613 11 284 1.2 176
WA 1003 205 813 2615 H2 285 1.27 18.7
ME0 1050 204 517 2604 173 88 127 18.8
MED 1044 204 5s 2583 169 2748 1.25 16.7
M10d 106.4 214 Ll FLT 168 ] 1,25 16.2
LE_I:_I-_ﬂ 5% 39 1é g_,!ll ?é NS NS NS 1.7

Table 3,38, Effect of P levels on performance of celery

Treatmant Pl Prim, Sacon,

Helght Branch.'plant Branch. /plant
Comrtrol 8.2 18.2 490
Fl 100D 18.4 438
it 100.3 18.5 43.8
Fan 100.4 04 503
Pap 1033 20.8 0.5
P50 1034 0.9 509
Pal 1051 41,2 atp
CD 5% 40 L1 M5

Umble/ Umbellate Seeds’ Test Seed Yield
] Umbel Umbeslate Wr  ig'ha)
2508 1&.1 274 1.30 164
255.0 162 75 1.30 169
155.7 163 76 1.29 174
256.7 169 176 1.28 18.1
2569 16.9 8.1 128 182
2591 169 183 127 184
2595 17.2 B4 1326 184
M5 na [, 1 [ 1] NS

bepyond the ."I.'.':Il:g applied P and Na beyond 50 kg F
Moreover, uptake of fron, zinc and manganease were
anly higher at 50 and 60 kg applied P in ajwain, CHl
content Increased with increased levels of applied P,

Response of celery to integrated use of N and
FYM

Plants were tallar with all the level of M and FYM
alone and their combinations (Tabde 3,38 vo 3.47),
Likewise other parameaters per plants, umbeflate per
umbel, seeds per umbellate and seed yield was also
more with all the levals of N and FYM by single or
combine application, Whereas, secondary branches
were anly higher &t 100 FYM along with 60 kg N,
while primary branches are higherwith afl individual
and combine application of N and FYM except kg
ha ' Similarly, test weight was higher only at 10t FYM
along with 30 and 60 kg N ha-1. Highest yield of
celery was obtained with 10t FYM together with 60
kg M ha'. Nitrogen and phosphorus uptake was

enhanoesd with 104 FYM alone anc 30 and 60kg N
along with either dose of FYM. Whereas K and Cu
uptake was higher with 60 kg M +51 FYM and thair
higher levels Including 60 kg of M ha-1alone. The
u-pl.-uh.[‘ of M was mare |:a-|1|'|.' at 100 F¥i aluhg with
gither dose of M. Iron and Zn Uptake was higher with
all levels M and FYiM alone or togethes with, except
single application of both 30 kg M and 5t FY8,

Response of celery to various modes of
micronutrients application.

Plant height of celery increased with combine
application mode of micronutrients (Fa,.Zn, Mn, Ca, &
B) e seed priming and folias apgplication together
(Table 3.400. Howewer, Plant helght was the highest
by Zn 200ppm and follar application by 0,5%. Primary
branches were maore in number with Zn (500ppm)
and least with boron. Secondary and numbes of
umbe| were maore with Fe and Zn. Umbel per plant
Wak |'|i|;'i|1|';'r i musmbers with all micronutients amd
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results wiere superiar with Fe among the rest, Seed  halght with either af thelr levels, hanwever response
Ll w-e;-i-:’;hl AN GEECs P uimibellals wing |1i|::]|"||::'5l o 1;|_-||:r:|r witth boweisr el of Cu and Ma at well b3
with Fe application by both the modes together.  elther dose of Fe was at par with control and rest of
Seed yield was only highér Fe and Zn application by the micromutrionts effect was significant {Talble 3.47],
segd priming and fodar application, Most of the growth, yleld and yield parameters were

Sall application al e nutrients impsried The plant h"ghﬂ' with 10 I":g -EIDFI|1'E1:| Cuin 5o,

Table 3.39, Effect of N and FYM on growth and yisld of celery

Treatment Plant He Prim. Second. Umbel umbellste! Seed/ Testwt Yield
lem) Branch. /plant Branch. /plant /plant Umbel umbellate igml [g/hal
Ciontrol T0ED 68 176 FEA | 158 22,6 039 7.6
N30 1260 o | 18.6 820 164 252 039 a7
MED 135.1 15 209 833 160 2549 .41 9.3
Fiid, 1320 75 20,7 80,0 181 258 039 89
FYM,, 1351 B.1 20,9 827 184 55 040 95
Fri, -+, 1458 8.5 233 939 169 73 040 8.9
FYiA M, 1465 T4 a3 1009 190 292 G.a0 103
FyM L+, 1454 103 5.4 2 198 29.6 .42 105
FYM, o +M 1481 Tz 259 10949 206 0.2 0.42 11.5
CDar5% 4.2 0.4 i 14 04 ia 003 1.8

Table 3.40, Effect of seed priming and folisr application with micrenutrdents an growth and yleld of celery.

Treatment Plantht  Primary Sacand. umbel! umbellate’ Seed! Test wilg) Yield
fem) branc, /plant branc, /plant M. Urnbal umbedlate {gha)
Control 128.4 49 217 §5.1 18.6 249 .39 ar
Cll o # 5K 1436 i [ B 24.5 1106 ] 185 43 9B
Py + 5K 1466 118 263 T&T 14 E PR haq 1.7
My = 5K 144.0 [ 5] 241 1047 198 265 42 95
1I'|5m + 3K 1459 1.4 5.3 107.6 i3 287 43 101
Byt 2K 1437 103 241 1052 19.3 263 (.40 9.7
Chatsm 9.4 12 4.8 4.3 20 1.4 .04 T

Table 3.41, Effect of soil application of micronutrients on growth and yield of celery.

Treatment Pl ht Prim, Second,  Umbel Umbellate/ Seed! Testwtigl Yield
[em) Branc, /plant Branc. /plant /Pl Umbel umbellate [gShal
Contral 1111 8.1 218 a5.2 183 24.8 039 B.5
Culy 1421 104 4.8 1085 200 28.5 043 1.2
Cug, 1449 11 27A 1134 N8 309 044 ieds]
e 424 104 38 986 196 rirae. Lz a5
Fey 1324 104 24.4 1014 18.2 278 042 9.9
Mn,, 1431 11 24.5 1034 202 219 039 au
My, 143.B 11 254 1056 200 8.2 D] Tk
iy, 147 4 11 25,8 1062 20.2 2E.6 0,431 19
) [ 1477 118 264 1103 21,8 294 el 1.3
B, 144.4 114 4.7 1059 2001 284 0.42 Qg
CDats % 10.2 Fo i3 T 1a 3.7 0.03 131
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Response of celery to rise In temperature

Gronwth and yield parameters of celeny were educed
with rise in temperature. About 44.3 per cent yield
reduced with &0 to 80 'C beyond the optimum,
Crays to maturity reduced from 207 to 167 days with
advancing in temperature which is about 24 his

) ¢

atlvancement with per degree rise In temperatura
Macro and micro-nutrient uptake was also reduced
with higher temperature. Soll avallable nutrents
increased and S0C decredsed might be due to
mineralization of 50 with frequent imigation by
rise [ temperature during maturity (Table 3.42 &
3.43)

Table 3.42, Effect of soil temperature on growth and yield and yield of celery

Traatment Pl ki Prm‘iar:,l Szl:n-r'lﬂhry Umbel! Umbesllate! Seady) Seed :,rl:ld
femi  branch./plant branch /plant Plant Umibed umbetate {g'ha)
Tii255%p 150 i 74 B7.4 1.2 2T 121
T, (5 Oct} 1484 1.8 75 BT B 3 273 1as
T, (150ci] 148.2 13 T8 B20 205 25.1 123
T, (25 Oct) 1288 10.4 218 6A.1 19.1 234 1132
T, (5 Nov 1238 8.8 175 61.3 167 203 HA
iCChat 5% 410 04 1.3 1.7 R L 15

Table 3.43. Effect of soil temperature on nutrient uptake by celary

Treatrnent N P K Ma Fe Zn
(kgihal  [(kg'ha)l (kg'ha) [kg/ha| (g/hal ia/hal
T 581 154 168 10510 210 1062 4407 8 1277
T2 639 17.2 Hia 1155 13815 176 4564 2585
T3 65.1 176 B4 1153 2580.3 1157 4558 2557
T4 547 149 689 96.3 2179 9 3840 2128
5 428 118 524 Ta 16319 737 2852 1655
COat5% 4.0 18 5.6 | o 1433 B.7 33.2 184
sy iy s el b AN ' CPd/17.3.49: Studies on G x E interaction in cumin

Llea SN 2 O ]

'I-. l‘-'l

Effect of soil temperature
an soll parameters of celery

through onfarmtrial (OFT)
(Ravindra Singh, R. 5. Meenal

Eight varieties of cumin GP-1, GC-3, GC-4, RZ-19, RZ-
208, RZ-X13, RZ-341, RZ-345 were sown at - three
locakions Le, Magaur (Mundawal, Barmer {Chorimanal,
Ajmr (Tabif] at farmers field. Out of eight varleties,
one variety was not germinated! sunvived across the
locations Across the 3 locations. maximaim seed yield
wias recorded in GC-4 (71605 kgtha) fofbowead by GP-1
(4780 kghal and lowest in RZ-19 (3318 kg'hal




Whereas, the essential oils were maximum o GC-4
(4.17%] followed by 381% in RZ-209. Among the
lecations across the & oumidn varetles, maxlmum seed
yeehd was recoeded at Budbawada (6171.0 kg'ha)
followsed by Cang (294.5 kgvhal, Essential oil in owmén
sead was maximum &t Dang [3.01%), folloved by
Budhwada {298%). Local weather paramaters in the
cumim growing area mfluence the seed yield and
guality of the cumin as reflected by the data in
Interaction tables om vield | tabie 3.44) and essential o
content (table 345) nseed.

Table 3.44: Effect af G*E Interaction on sesd yeld
ikgrha) at two locations

Treatmant Dang Budhwada Mean B

Gp-1 3629 L ER 478.0
GC-4 G526 s L T16.6
RZ-19 i73.3 4003 331.B
RZ-2080 161.1 GER1 430,86
RZ-233 JET A 5535 40,6
RE-341 2481 5820 415.1
R7-345 1659 &173 I86.56
Mean A 294.5 611.0

Factors cD. SE(d) SE(m)
Factor(A) 575 F3 3410
FactoriB} B1.3 1315 6534
Factorid X B) 14007 L T SO0
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Table 3.45; Effect of G*E interaction on essential
il conbent (%) in seed at two locations

Treatment Dang Budhwada MeanB
Gp=1 243 247 245
G- 4,30 4,03 4,17
RZ-19 .40 FrE 222
RZ-209 390 3.73 382
RZ-Z13 263 247 155
RZ-341 230 240 235
REZ-345 3.30 3.50 3440
Mean A im 298

Factors L af b & SE{cd) SE{m}
Factor{#) P A 0.06 005
Factor(B) 0.24 0:12 008
Factor{A X B} N/A 0.17 812

) ¢

Cumin varieties at expearimenta
at DangTabiji during 2019-20

ot Budhwada during 2019-20

CPDI18.3.7: Sead spices based cropping system
for sustainable livelihood security

(Marendra Choudhary; B Singh and M0 Meena)

Inirabi season maximum sead yiold {32993 kg/ha| of
corander was registered under oorander-green
corander-mung bean cropping system. Maximum
seed yield (1411.72 kgmal of fenugreek was
recarded under fenugreek-green corlander-clhuster
bean cropping system. Maximum seed yield (832,85
kg'hal of nigella was recorded under nigella-green
corander-mung bean croppéng system. In summaer
season maximum yield (3687 kg'hal of green



cortiander reglstered under corfander-gresn
cofiander-mung bean cropping systeme Maximum
seed wleld [1165.9 kg'ha) of cluster bean recorded
under fenugreek-cluster bean-cluster bean
cropping system. In Kharf season madimum seed
weld (28630 ko'ha) of mung bean recorded in
coriander-cluster bean-mung bean cropping
system Mawimum seed yield (1059444 kg'ha) of
cluster bean recorded in fenugresk-cluster bean-
ciuster baan cropping system (table 3 48],
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Unider the expemnment of standardization of organic
soierce of nutrition innigella, maximoem plant helght
(6480 cm), no. of secondary branch and no, of
capsule per plant were recorded under FYR 1009,
Macsimum seed yield (121555 kgihal was recorded
under meam cake 100% followed by {1183.70 kg'ha)
neam cake 75% 4 vermicompost 2556 Maximum na.
of primary branch |6.80) 2nd biological yeeld |6521,32
kghal were recorded under neem caks 1009
Maximum total ol (13.15%) recorded under FYM
33.3% + vermicompost 33.3% 4+ neem cake 13.3%
itable 347, 1 48 5 3.49),

Table 3.46 Evaluation of seed spices based cropping system

Cropping system

[ Rabi-Summer-Kharil |

fabi {2018-20]

Summer (2020) Kharif (2620]

Ty Corlander-Cluster bean-Mung bean

Ty Corlander-Cluster bean-Cluster bean

Ty Corlander-Green Coriander-Cluster baan
T, Corlandar- Green Carlander-Mung bean
Ts Fenugreek-Cluster bean-Mung bean

Ti Fenugreek-Cluster bean-Cluster bean

Ts Fenugreek-Green Corfander-Cluster bean
Ts Fenugreek- Green Coriander-Mung bean
Ts Migella-Cluster bean-Mung bean

Tw  Migella ~Cluster bean-Cluster bean

Tu Migella -Green Comander-Cluster bean
T Migelta - Green Coramnder-Mung bean

Yield (Ha/ha) Yiekd [Kg/ha) Yield (Kg/ha)
42222 11319 266.30
43079 10259 1019.26
GJ8.44 20923 BB5.93
53993 687 22852
R0 10400 23407
56,29 11659 1094 44
1411.72 1626 94741
140920 Z9B.5 247,04
£40.81 10511 180,37
651,63 11052 101185
BO7.68 3614 Q8000
HI2.BS 3a66 23889

Crop field view of summaer season (2020}
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Field view of organic trial of nigella

Table 3.47: Standardization of organic source af nutrition in nigelia

Treatments Plant No of Mo of Sac Mo of
bbbt Primary Branch/ capsule per
{cm) branch/ plant plant
plant

Control 62,80 613 11,53 1927
Frid 100% &4 80 &40 13.20 2607
Vermicompast 100% 59.53 T2 1160 24100
Weam cake 100% a14r 680 1273 2433
FYM 50% = ViC 50% 6247 &7 11893 24,00
FYM 50% « NC 50%, 61,80 GuE 1213 25,73
VC 50% 4 NC 50% 5813 673 1253 20.93
FYM 755+ WO 25% 61.00 6.33 12.60 24.71
FYM 75% = NC 25% &0.00 580 1240 2280
WIC 7504 4 MNC 250 59.60 607 1267 24060
VC 75% + FYM 25% 61,20 6.60 12.67 2467
N 75%+ FYM 25% .00 6.53 1267 2450
NC 759+ WC 25 BLI13 [T iF 11.B0 2230
FYM 33.3% + YT 33.3% + NC 33.3% BZG6T7 &40 .73 2333
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Table 3.48: Standardization of organic source of nutrition in nigella

Treatment Mo of seed per  Seed yield Biological yield
capsule [Kg/hal [Kgihal
Cantral 87.20 92407 IBD1.87
Fyid 2000 89.93 G444 528445
Vermicompost 100% 94.00 102814 SOE9 2}
Maam cake 100 B7.7% 121555 652132
Fih 50 + VT 50% G347 1092.59 Gira 8
F 505 + ML 509 95 20 a50.37 S30u G
VL 50% -+ NC 50% #32.80 102296 237083
FYM 75% + VT 25% 93.40 Q47.03 551379
FYM 75% + ML 25% av.o7 110:40.00 51593
WC 75 + NC 25% 94,60 1015.18 5545346
WC 755 4+ FYM 25% 9753 1085.18 530107
MC 758+ FYM 25% He.47 5 A 4107 .52
MC 750 + WC 255 #1.33 118370 5X08.A45
FYM 33.3% -+ VO 33 3% + N0 33.3% gz24r 230.370 EFTAT

Table 3.49: Standardization of organic seurce of nutritlon in nigella

Treatment Harvest Index %o
Control 26.56
FYM 100% 17.97
Wermicompost 10080 2156
Mesm cake 1004 20,80
FyYh 505 + VT 500 18.09
FYM 509 + NC 50% 1736
WiC 508G + MNC 509 19.89
F¥M 755 + VT 25% 17.38
FYhl 7559 + BT 25%: 19,11
WE 75% + NC 25% 18.58
WV 75% + FYM 25% 23.96
NC 75%+4 FYM 25% 24.23
NC 75% +WC 25% 25,54
Fid 33.3% + V0 33.3% + NC 33.3% 19.73

Test welght (q) Tortal ofl %
180 LLEEH
.56 1085
169 9.76
167 1281
273 1060
159 .29
168 2.89
283 942
249 1137
258 10.31
1.73 1077
161 1125
270 LES 1)
2665 i3.15

47



Project 4 Development and reflnement of
efficient crop protection technologies for
production of safe seed spices
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combinations ware evaluated agalnst roat rot of
alwain and nigella crops under field exparments.
Seed treatment and soil application of Trichoderma

and Pieudomanas Auorescence reduced the root rot
incidenca (61-67%] in nigella and (43-5%] in ajwain
when applied individueally and in combinations.
Combéinations [mixture) of bioagents were more
effective than applied Individually (fabde 3.50 8 3.51)

CPt17.4.1: Epidemiology and management of
root rot disease of ajwain and nigella
['¥.EL Sharma; K. Kant)

Bigefficacy of different bioagents and thel

Table 3.50. Effect of bioagents (seed and soil application] on root rot of nigella

Treatments Root rot incdence Disease control Seed yield
{5%:) () (Kg/ha)
Tl 70 (15.3) 6210 07
T2 fr.d {14.7) 653 7
T3 6.5 {14.8) 642 1029
T4 7 (15.5) a1 S8
T5 6.4 {14,7) 650 1040
T& &1 14,2 &0 1099
7 6.8 {15.7) 683.2 1025
T8 Te4 (253 " A52
CO {(.05) 1.66 (12 + 185.0

T1: 5T & 54 Trichoderma wiride, T2: 5T & 54 Trichoderma harzianum, T3: 5T & 54 Psevsdomonas Nuorescence, T4:
5T & 5A Popcelomycesiocinus, TH:5T B SA T viriale + P Weonesceice. To:5T & 54 T harogaum + P fluoresconce, TT:
STE S5A £ Muovescence + B ilpoimus, T:comtrof

Table 3.51. Effect of bioagents [seed and soil application] on root rot of ajwain

Treatments Root rot incidence Disease control Sead yield
(%) (%] {Kg/ha)
T 141 (22.0) 431 1313
T2 1359 21.9) 441 1308
i E 137 21,7 46 1487
T4 135 {21.9) 433 1282
] 10L& 100 LTH | 1619
T8 Fi3 {19.6] 3.5 1706
T 1ET [20.00 517 1392
TH 2448 129.9] 1251
0O (0,05 268 (2,18 478.4

T1: 5T & 5& Trichaderme wiride, T 5T & 54 Trichoderma hormgnum, T3: 5T & 54 Peewdlormanas Nuarescence, T4;
5T B 5A Papcetorrmpcesilacins, TS 5T B 5A T wiriale + P ieorescence, To:5T & 54 T harognum + P flugrescence, TT
o1 & 5A F Muovescemoe + P ifacinus, T8: condrod




CPE/17.4.2: Bioefficacy of new molecules of
fungicides for the management of Altermaria
bBlght disease of cumin and fenugreek

(YK, Sharma; PN, Dubey|

Feld sxperiments were conducted to evaluate
spraying schedule of fungicides and evaluation of
new molecules of fungickdes againit Allerndrio
blight of cumin and fenwgresk, Three 1o four foliar
spray of different recommended fungicides
(mancozel, difencconazole and asouystrobin] were
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schieduled to apply as foliar spray from 45 days after
sowing and subsequently at 15 days interval found
mast effective to combat blight disease of cumin
(63-79% reduction a3 compared to control] (table
3.52 & 3.54),

Spray application of fungicides difenoconacale,
rebuconazole and trifioxystrobin reduced the leaf
blight (POl 16.7- 18.0) disease and Copper
oxychioride (0.2%], Chlorothaloni (0.2%) and
Metalaxyl+Mancozeb (0, V%) reduced diwny mildes
(P 23 3-25.8] in fenugreek (table 3.53 & 1.55),

Table 3.5, Spray scheduling of fungicides for the management of cumin blight

Drisease control (9G]

Seed yield (Kg/ha)

Treatménti Ellg ht PDi
Ti a0 (141}
T2 6.7 (14.8)
T3 8.7 (17.0)
T4 9.3 (17.8)
Th 10,0 (18.4]
Té 107 (19.04
7 9.3 {328}
CD (0.05) 2,81 (2.80)

79.5 235
R 247
705 230
B8.1 238
5.9 224
3.5 209
£ 136
E 46.87

T1: Mancazeb (0.2%-Eineh |0.2%-Azaxystrobin (01 %-Ditenoconazaole (D054 TE Zineb (0.2%)-Mancozet (0.3%)
Apowystrobin (0.1%)-Difenocomazole (005%); T3: Zineb (2%]-Azmorstrobin (k1% -Mancozeb (0.2%-Difenoconazole
(O T4: Zinel {0.2%)-Azcystnobin (0. 1% -Difensconazcke [0,05%) -Mancazel (0.2%); 15 : Diferooonanobe |0L05%}-
Azoapysteobin (0,1 %)-Mancozel (0.2%) T Azosystrobin (0. 1% - Mancozeb (0.3% |- Difenoconazole {0U05%); TF: Controd

Table 3.53. Effect of fungicide spray application on dissases of fenugreek

Treatrments Leaf blight PT
T 1200278
Ta 2331380}
T3 253130
T4 26.0 (30.6)
T2 2200278}
T& T80 (25.1)
T? 167 (24.1)
T8 6.0 (36.9)
LD {0.05] 32 (181}

Doy mildess PDI

Seed yiekd (Kg/ha)

242 (4 2083
258 (3I0.5) 2511
213 (283 2333
308 (31.7) 2013
IR3 (321) 1874
2670311 1939
1.7 (34 2463
$6.7 (53.1) 1787
2463530 13007

TV Copper axychlande (02%); T2 Chigrothalonil (0.2%); T3 Metalaxyl+Mancozel (001%); T4 Hexaconceole
10L0EH); T5 Tebuconazale [0.05%); T6 Tebuconazole + Trilloxystrobin (0.05%); T7 Difenaconzole (0U05%): T8

Coninol



Table 3.54. Evaluation of new molecules of fungicides for the management of cumin blight

Treatments

T1 Cabrio top (metiram 35%+ Pyraclostrobin 5%)
T2 Avtar (Zineb 68% +Hexaconazoled )
T3 Cuprzate (Cymoxandl 8%+ Mancozeb 549

T5 Native {Tebuconazole50%-+Triffoxystabin)
Te Coclde (Copper hydroxcide)

TF Contral Total iHexaconazode)

Ta. Contral

CD [0.05)
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T4 Amistar top (AzoxystobinB2% + Difenoconazoke)

) ¢

Blight PN % Disease Seed yvield
cantrol {Ka/ihal
Hr (70 632 366
153 (30 728 473
0 (78 52 401
X7 (207 768 471
253 [(328) 473 359
3.7 [361) 378 283
oy (338) 452 303
oy My - 179
741 {497 8229

Table 3.55. Effect of new molecules of funglclde spray application on diseases of fenugreek

Treatments

T1 Cabeio top {metiram 55%+ Pyraclostrobins s
T2 fotar [Zinel 68% +Hexaconazobsd%)

T3 Curzate iCymoxani] B¥-+ Mancorelh 64%)

T4 Amistar Top [Azexystobing 2% + Difenoconazale]
T5 Mativo [Tebuconazole508+ Trifloxystabin]

T6 Cocide (Copper hydroxcide)

T7 Control Totsl (Hexsconszale)

T8, Canitral

0 (005

Leaf blight PFDI  Downy mildew 5Seed yield
PO LETLET

220 {28.0) 325 (337 2074
123 [26.0) 00 [33.3) 2154
0 [28.0) 50 [239) v
187 (355) B3 (323} 2330
313 [34.0) T 34z 2148
Wy 33 [352) 2015
2.7 @0 458 (42,6} | 996
133 (353 5000 [45.0) 1948
153 [1.46) 721 [4.99) 3609

Mew molecules of fundgicides containing mixtuse of
two different fungicides Amistar top 05ml/lit
(AroaystobinB2% + Difenoconazabel and Awtar
2g/liter (Zineb 68% + Hexaconaznhe 4%) found maost
effective for the management of blight in cumin and
fenugresk,

CPt/17.4.3: Blologhcal management of Alternaria
bBlight in cumin | Cimimenm cyminum)

(A0 Meena and B.K Mishra)

All biokogically potential solates were maintainad in
witro and screansd in wve againgt Alfernanla sl

The disease index was caloulated for all different
applied formulations separately. The minimum
mycelium. growth [4.10mm) was recorded in the
treatrnent 'Karan] all 2% + biological agent (B1) 10%
followed by (480mm) in 'Garlic extract 2% +
bicdogical agent (B1] 10%: The maximum rmycelkum
growth [4.60mm} was found In control The
minimym disease intensity (FIE 10.8) was reconded
im Karanj oil 2% + 81 (10%) foflowed by (PDI14.17)
I Garlse extract with Bocontral (109 of volume
basis. Tthe maximum disease intensity (PO 29.1)
wras recorded in control (table 3,56 & 3.57).
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Field view of experiment area
Table 3.58; Efficiency of various formulations used against Alternaria burnsii in vitro
Treatment Mycellum groawth [mm) Mycelium groawth inhilitan %

T Water + B1[100] 503 #5.57

I Omion ext 2% + 81 [10%) s 534

1 Adleyira ext 2%+ BT (103 5.50 §5.15

4 Tumbas ext 79 + B1 (109 5.7R R

5 Garle ext 2%+ 81 [10%) i.50 0.0

6 Koroen) oxl 2% + B (109%) 410 G538

¥ Chalk pewnder speay + B1 (10%) 578 91,34

B Chaik powider dusting = 81 (10%) 1013 1,086

G Cowurine 10% = B1(10%) 363 65,04

10 Buttermill 109+ B1 (10 503 #5.57

11 Popiconazale 0.0% + 81 (10%] 4.53 5601

12 Pmopiconazola 0.9% (Mo B1) 5.50 B5.14

13 Conirod L WL 000

CDhat 0.05% 112 o4z

SEM 2 039 09

cy 642 065

Table 3.57: Effect of different formulations on cumin blight

Treatmeant BLIGHT DF I Vv BLIGHT v In Vitro Yiede |[OHha)
1 Water + B [10%) 1667 50.5 a1
2 Onion et 2% « 81 {10%) 20.83 #4648 196
1 Aloe-vers ext 25+ B [10%: 1833 &5.0 507
4  Tumba gxt 25+ BT [10%) 20,00 &3 547
5 Garlic ext 2% + B {10%) 1407 7o B33
6 Karanjoll 2% + @1 (10%) 1083 a0 .11
7 Chalk powder spray + B1(10%) 1833 ok &850
8 Chalk powder dusting <811 109&) 21.467 55.0 580
9 Cow urine 108 + B1 (10%] Fa.33 5313 5.4
10 Bauttermilk 10% + BT {10%)] 20.83 500 .78
17 Propiconazole (U1« BT (105 15.83 337 B3
12 Propiconarode 0.1% (Mo H1) Ta67F 515 P
131 Controd 2917 B5.0 5.36
CLrar 0.05% 48 B3 Qazy
SEM:: 1o 283 026
cv 4 a4 4.8
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CPt/17.4.4: Development of IPM modules to
combat aphids and thrips in coriander and
cumin

(M. K. Meena; Ravindra Singh and M.D. Meena )
Evaluation of different IPM modules for the
managementof aphlds and thrips in corlander

A Feld trial was conducted to evaluate the
effectiveness of wight different IPM modules
(inclisding contral) viz, M -cubtural method + yellow
sticky trap @25 trapsfacre + ker plant extract
10miit, + acetamiprid 0.025%; M -neemn cake (sol
application) @500kg ha + cultural method + NSKE
[5%] + fipronil 5% SC 40 0035%: M- cubtural method
+ azadirachtin 003 EC @ 3miit, + wmba fruit
extract VO mU/Be + thiacloprid 0.025% M,-neem all 5
midlit, + yelbow sticky trap 25/acre + imidaclogrid
17.8 5L @ 0.003% + Coccinelia larvae @5000/Acre ;
M -imidacloprid 600FS 3milkg seed (5T} + ker plant
extract 10ml/lit 4 Verticiltum leconi {1x108chu’g) @
B/t + fipronil 5%5CE 0.035% ; M, -vellow sticky
trap 2%Acre &« Coccinglla larvae @ SO00vacre
Beawernio bassianag Ggilit. 4 fipronil 5%5C @ 0.035%;
M -thiomethozam 5g'kg seed (seed treatment] +
Arpdirpchiie 003EC @ S5milit. + Merarchiziom
artsoplioe @ &gt + acetamiprid 0.025% and M,
untreated controd against aphid on coridnder,
Amongst eight IPM modules, maximum per cent
reduction (94.38%) in aphld population was
recorded on corander plamis treated with 1IPM
module M, followad by 1IPM module M reduced
o262 per cent aphld population, Simidlar module
were found effective against thrips reduced 94,88%
by -5 i Ez.ElﬂhbjM-Trmdulk.

The maximum seed yvield (2867 kg'ha), test weight
(11.20g] and essential o [042%] of corfander
variety &Cr-2 was also recosded in the plots treated
with IPM module M,

) ¢

Evalustion of different IPM modules for the

managementof aphids and thrips on cumin

A field experimeant was condweted to evaluate eight
siemilar IPM modules (including contral) agaknst
aphid and thips an cumin under feld conditions,
Results found that all IPM modules were found
significantly superior in reduction of aphid and
thrips population over untrested control, The
Madmum per cent reduction inaphid (93,3 1%} and
thrips [91.78%] was recorded on cumin plants
treated with IPM maodule M, followed by IPM modile
M, 1917 1% aphid and 90.22% thrips).

The effactof difierent IPM modubes on yield of cumin
wariety GC-4 was recorded and found the highest
seed yleld {976 kg'ha) with test welght 5.16g and
essential oil 5.96% i the plots treated with 1PA
ruacliele M, Falbawed by IPM o ules M

Validation of deliverable efficient IPM module at
farmers' field on cuminand coriander

Field trials were conducted on farmers’ field at two
locations i.e. Mangliyawas and Dang villages of
Ajmier district for validation of most effective IPM
madule [M,- Imidacloprid &00F5 3md g sead ST} +
ker plant extract 10mbTiE + Verticiium  fecani
(1x108cfula) @ bglit. + fipronil 59506 0.035%] for
the management of aphid and thrips and their
impact an yield of cumin varety GC-4, At
Manglivawas location, the cumin seed yheld 1170
kgrha wias recorded in the IPM module treated fiekd,
where as cumin yield 990 kig'ha was reconded in
farmer practices followed, hence, the treatment of
iPM module M, enhanced the cumin seed yield 180
kgfha (18.18% vield appreciation), At Dang
location, the cumin seed yiedd 975 kgha was
recorded in the IPM module treated field and 780
kg/ha was recorded under farmer practices. Hence
IPM module M, enhanced the yiekd of cumin by 195
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kg'ha {25% yield appreciation]) over farmer
practices at farmers figld.

A Tield vrial was conducted on farmers fleld an Khedii
Toran (Kota) for validation of most effective IPM
module [M,- Imidacloprid 600F5 3milka seed (5T +
Ker plant extract 10ml0iL + Verticliem lecan
[1x108cfu/g) @ &g/t + fipronil 5%SCeE 0035%] for
the management of aphid and thrips and thair
impact on ywield of corrander ACr-2, Data showed
that corander seed yield 2400 kg/'ha was recorded
in the IPM module treated field, wwhereas. coriander
yield 1920 kg/fea was recorded under local practices,
hence tested IPM module M, enhanced the yvield of
cariander by 480 kg'ha at farmers field over farmers
local practices {or pest managamsent.

Effect of different IPM modules on other minor
pest of coriander and cumin

Thie chservations on impact of various tested 1PM
medules on other minar pests were also recorded
simultanecusly in both the crops (cotlander and
cumin} and found that the population of jassids and
white fly was under check in all IPM modubes. It was
aglso recorded that mo Infestation of jassids and
whitefly was reported In the plots treated with IPR
modules M, wp to 30 days after germination,
Simtlarly, the highast per cent reduction (B9.44 and
B256%) In |assids populaton was recorded in
corander and cumin, respectively under [PM
rodule M, aver untreated controd,

CPL/17.4.5 @ Evaluation of novel pesticide
formulations for better efficacy and lower
residues in major seed spices

(Krishina Kant; B. K. Mishra and PN. Dubey)

Evaluation of novel pesticide formulations for better
efficacy and lower residoes in major seed spices

) ¢

were carried out for the three year period from 201 7-
18t 2079-H. Twelve different products wers
evaluated with ome conteal treatment against the
aphids of seed spice crogs vie, cumin, corlander and
fenugreek developed In collaboraticn with Institute
of Pesticide Formulation Technology, Guregram
(Gewt. of India), Amang the ireptrment thene weng
two formulations of Deltamethrin e Mico
encapsulation and Micro emulslon. Botanical
synergist used with Thiomethoxam and neem oil
Modified Neem composition, Sesum | Dalbergio
sisvoo) leaves of polar and non palar farmulation,
entomopathogen Verticilliuwm lecan! soluble
concentrate formulation. The new products/
formulation was tested along with commencialky
avallable Deltamethrin, Thiomathosam and spore
suspenshon of W lecani.

The different treatment effect combine with all the
year and crops | table-3.58} showed that treatment
Thiamethoam-0.02 5% + Synargist 5% proved most
effective in reducing the aphids population in all the
three rops and was supefior to the commercial
formulation of Thiomethoxam. Application of
Ceftamethrin - 0.003% micro encapsulation,
Dettamethrin — 0.003% micro emulsion were found
statistically at par with commaercial formukation bt
total number of aphids reduction on the crop was
mafe i micro encapsulation and micro emulsion
formulation of Oeltamethrin, Among botanical
formulations non palar fermulation of sesum leaves
{ Defbargia sison) and Modified nesm compasition
was found more effective than neem all -2 %
apphcation in combating the aphids population,
Soluble contentrate (5C) formulation of Werticilium
fecanii proved higher efficacy than normal spore
suspension formulation,
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Table 3.58. Effect of different noval pesticide formulation on aphlds population on fenugreek, corlander

and cumin crop.

Treatments
{Cumulative of all erop of three years)

T1 Deltamethrin - 0.003% Micro encapsulation
T-2 Deltamethirin — QU003 % Micro emulsian
T3 Thiomethoxar-0u025% < Synargist 5%
T4 Neem gl -2% +Synemgist 5%

T-5 Sesum heal extract- Polar- 0.5%

16 Sesurm heaf atract- Non Polar- (L5%
T-7 Werticiliim jecami 1.5%5C

T-B Modified Meem Composition -5%

T4 Deltamethiin -0.003%

T-10 Thiomethoxam -0025%

T-11 Meem oil-2%

T2 Wertichlinio fecon

T-13  Control

Population/s Population after spray

EMm. Twig, 3 day & day o day
before spray
105.08' 11888 54 138"
106,85 5 45" 4,159 085"
120.25% 3587 (i1 a27
135 154 14.54' 9.11% 784>
1362450 31.08° 118 3487
B5.62° 6550 25629 158
12191 BR53® 587" 1807
13063 50.29* an* o
10451 5.7 2.44 215*
140.89" g.21" 4,619 28"
164.93° 6379 168 174F
10129 65.11° 4574 3621
138,79 6043 157068 14344

CPE/19.4.7; Survey and surveillance of seed
spices diseases

(RD, Meena; YH. Sharma, MO Meena and N
Chaudhary)

Varipws seed spices growing aneas including Apmer,
Thalewsd, Negaur, Kota, Batan, Sawal Madhopur,
Toenk and adjacent areas were surveyed. During the
survey varkoud seed splce diseasss wene observed,
data were taken and disease |Intensily was
calculated separatedy for all the diseases crop wise, It
wak critically abserved that the cumin blight disease
caused by Altermaria burnsiwas comparatively more
im Intensity ineastern and central growing regions of
Rajasthan than wedstern regeons Romilang bligh
disease was recongded in low intensity this year (PO
25 Wilt disease in cumin was seen in rnge fram 1.2

i 8.3 and Alternario blight recorded from 0 1o 11.3%
Doy milbdews on fenugreek was s22n form 0.8 to
5.2%:; powdery mildew in fenugreek seen 1.5 -58%
The stem gall and Sclerotivm rof on corander was
found in kower imtensity (0-2.2%1. Romulario blight
on fennel was also found inlow intensity (0-008%),
Major seed sploes diseases were linked with the
environmental conditions (factors of disease
development) prevailed during the disease
devolopment oocurmed were included temperature
(T relative humidity (RH %) and rainfall (mm)
Certain diseases were responded fine towards these
efvironmental factors) and dizease
cammencement was positively affected by these
factors alone or cumulatively in manner (table 359 &
3,640,
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Table 3.5% Inter-relationship between environmental conditions and disease initiation

Swd.  Environmental factors Disease soverity %
c.[:: 1d: .';':;m"‘ Week Temp. RAH  Rain Cumin Cumin Cor. Cor. Romul Fenugreek

Mo {*C) | (mml Wil Blight FM 5G  Blight PM ],
260ct -3 Now, 34 24.2 4.7 i ] ] 1] i a ] a
&-10 Mow, 45 235 784 0 ] ] 1] 0 0 ) a
11-17 Now, AhG 219 H.6 a 0 0 LI 0 Q 1] 0
18-24 Now., 47 211 B4G i ] 1] 0 o 0 i) i
251 D a8 18.9 B3z i 1 i L1} (i) 0 i (i}
2-B Dwe. 49 153 i i 13 i} i} 0 0 i} i}
9-15 e a0 143 831 Ll 1.8 i) L1} 0 (K] i ] 0
16-23 Dec, 51 T35 i | ad 21 i L] i ] o] i
23-29-Dec, 52 1105 B4 a L6 i} 1] o ¥ 11 a
30Dec5 kan, i 14.2 .a a 19 il 0 ] 0 i ]
6-12 lan F 126 B4 a 132 i} i} o 0 0.3 03
13-19 Jan, 3 134 Fi ) i 43 ] 1 0 0 L2 6.7
20-25 Jai. 4 15.5 I ik b i} 3 o i} 35 P
I7 Jan -2 Feb. 3 135 rE A | a 109 & a 0 0 a3l 104
F-OFetn B 14,7 T a 127 i i35 i) 0 @ 13.6
10-1a Feb. ¥ 183 4.6 a 135 fi.2 Th.6 o [ 11 14.5
17-23 Feb, B 18.8 T4 i 15.2 105 kF 1.0 0.8 125 175

Table 3.60: Maximum intensity of seed spices  Project 5: Development and refinement of post-

diseases /disorders reported during survey harvest handling, processing and value addition
5MNo. Disease Disease Range Sechniguesin L E
_ B5/M17.5.1: Modulation of morpho-physiological
! Cumin wilt 0.1-13.2 activities and stress tolerance In cumin by
4 Cumin blight 0-10.5 concomitant application of depolymerised plant
3 Coriander PM 0-22 growth regulators:
4 Coriander stern gall o-9.17 {S.N. Saxena: Y. Sharma and PM, Dubey)
2 Hamukiria bight 9-048 Amang varkous fested PGRs and other chemicals
g EStcEpis. Fi ISR many chemicals were found to modulate the
7 Fenugreek DM 0.2-17.5 physiological parameters. Dbservations were

recorded on 107 day after spray treatments
Mawirriwm FW (4 2Bg) Increase was observed in TREA
{1ppm| as compared to control (0.78g) follpeed by
proline (3.26q), I [L56g) and GBAP ([2.07q)
Maximum 5L [22.87cm] was observed in ASA
{2.0m#) fallowed (22,57 om} by Prodine (1,0mM) and
TRIA (0.5-1.0ppm], Most of the treatments increasa

Durmq aLIrvey from different e spices qu::lwlng
areas two seed spice disease samples: were
collected, pathogen isclsted and maintained pure
ot for further study, Buring the reposting wear
the stom goll disedse of corisnder amd Hdmwlaria
blight disease of fennel were lound Inovery less farm
comparatively predious years



AL as compared to controd, Tracontanol methyd
jasmonate, proline, & BAR 158 and IC produces
significant tncrease in leal area and chiorophyll
content,

After 7 spray, most of the treatments showed
increased beaf area as compared to control and DW
treatments (1,93 and 2.84), Total chlorophyll content
was however, less affected by PGR treatments,
IC+TRIA combimation recarded mare than controd
chiorophyll content [L84mgly Fwil, Many PGHRs
treatments were found to enhance seed yield per
phant beling observed maximam (1.73g) In 1€ 80ppm
followed by 1.72g in 154 120ppm and 1.45g in 154
20ppm, Other concentrations of 1T, MJ mix and A54
were also produced significantly more seed yield
thancontrol,

Ezsantial odl content was skgnificantly mare in all
treatments of KU omer and M) mixure being
obserded maxdmum (5.97%) in M) somer 0.5mM
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followed by 5.91% In M) lsomer 1.0md, 585 and
S83% in 15 and 20mM concentration, IC in
combination with TRIA &40ppm resolted In
significant increase In tofal ol comtent being
chserved 13.57% as compared to control (6.22%). 1C
alone 1 20ppm was aluo effective with 8.75% total ofl
content while TRIA alone 0.01m8 resulted in B.56%
total ol content. Anather PGR MU somer @0.5mi
imncreased the all yiekd up to 1034%. &EAP and
Prodine treatments were also found effective,

The disease index ranged from 17.5 to BD percent
under open and natural conditions while under In
vitre conditions with artificially applied sefection
pressure of alternera spores treatment of SA ablone
showed minimum disease incidence (PO 17.5) while
raximim PO (E0) was noticed in the reatment of
MOH, Several other treatments were also found
effective such as TET7, TR and T12, whare the diseade
wias obsersed kess than 40 percent (table 3161,

Table 3.61 . Quality parameters recorded st harvest and Blight PDI at maturity stage of cumin var. GC-4

Treatment

T1 ASA 0.5mM
T ASA 1.0mhkA
3 ASH 1L.5mM
T4 ASA 2.0mM
T5 MU lsimrmes) 0.5mM
Th [0 NI ERaT e 1,0l
17 Mlisamer) 1. 5emihd
Ta MU{Isomer) 2.0mM
TS MOCH] 0.5mM
Ti0 ML H 1.0mM
Til MIDH 1.5mh
Ti2 ML 2.0mM
T13 WL {rrvctiare] 0.5miM
Ti4 WU (rmixture) 1.0ml
Tis MU {midsture) 1.5mM
TG MU [mixture) 2.0mMA
T17 Triacontenol D.0TPPM
Tig Triacontenal 0. 1ppm
Ti9 Triacontenal 0.5ppm

EDH %) Total all %) Blight DI
470 584 22.0
434 6E3 133
488 744 17.3
493 BT 24.0
597 1034 21.3
591 644 12.0
585 757 16.0
583 B43 24.0
A.849 [ ¥ i
4,95 7.49 30.0
515 632 4.7
5.46 7.08 18.7
438 7.58 d2.0
493 a1 18.7
548 675 20.7
504 667 17.3
515 B.56 20.7
472 650 20.7
505 568 25.3
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T20 Triacontenol 1.0ppm 4,69 632 15.3
T21 154 20ppm 4,215 6.59 20,0
T22 1584 40ppm 4,89 5,34 19.3
T23 154 BOppm 4.56 6.58 193
T24 154 120ppm 542 6,50 18.7
T25 ic 20ppm 474 675 0.7
16 I A0ppm 4,52 731 19.3
127 I Elppm 4,31 431 14.0
T24 ic 1 20ppm 4.83 B.75 15.3
T29 IC+tria 0.5ppm 20ppm 4.93 6.63 14.0
T30 [C+tria 0.5ppm 40ppm 4.56 13.57 14.0
T31 IC+tria 0.5ppm Blppm 4,74 747 16.0
Taz [C+iria 0.5ppm 120ppm 4.93 5,81 11.3
T33 G-BAP 0.5mm 4.56 633 18.0
T34 G-BAP 1.0mm 4.68 6.31 14.0
T35 &-BAP 1.5mim 4.910 B.23 13.3
T36 a-BAF 2.0mm 4,75 5.00 14.7
137 Proline L5 mm 4,71 | 10.7
138 Praling 1.0mm 4,74 782 19.3
T39 Praline 1.5mm 4.74 6.41 26.0
Ta0 Praline 2 0mimi .53 6.74 213
Ta1 Disprine/aspring 0.5 rmim 4.30 .51 16.7
Taz Disprine/aspring 1.0mum 4,76 6,96 12.7
T43 Disprine/aspring 1.5mmim 4,50 638 16.0
Ta4 Disprine/asprineg 20mm 4,81 749 14.7
T45 Carragenmnan Elpprm 4.7 4,04 16.7
Tab Sodium alginate BOppm 419 714 12.7
Ta7 Distilled water L S ] 6,79 233
T48 Absalute control 410 6,22 14.7

ASA - Acetyl Salicylic Ackd, MSH) - Mathyl Dilydro Jasmonate, MU - Metlnd lasmonate
154 - Irradiated Sodiam Alginate, I - Irradiate Carrageenan

B5/17.5.2: Exogenous application of PGRs for
improving essential all content In coriander
[ Corfamdrum safivumL.]

(5., Sawena and PN, Dubey]

Excgenous application of some depolymerized
chemicals and other established PGRS showed
enhanced effect of morpho-physiolagical
paramaters in coriander crop. FW of plants was
increased from 106.70g in cantral 1o 125.03g m
treatment of lradiated sodium - alginate [154)

100ppm followed {123.7] by irrediated carrageenan
() 150ppm, Carrageenan 100ppm alone also
improved FW up to 11637, Similar chemicals and
concentration also increased shoot length fram
B0.57cm in comtred 1o 7250cm in IC 150ppm and
T083cm In 15A S0ppm. 15A S5Oppm significanthy
imcreased root length up to 25,7 3cm as companed 1o
1267cm In controd, Irradiated and non iradiated
carageennan also showed marked increase in root
length, 6 BAP and Thio-unea was alio found effective,
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Leaf area significantly increased in treatments of 6 produced significantly more leaf area 2255 and
BAFR, G-yy-Dimethyleashdaminopurin, MAA and GAZ 2206 respectively. Howewves, total chlorophyil
manimum (2535 cm] being observed in 88AP  content was not influenced by treatment instead
0.2mM fellowed (23,321 by 0. 3mM&BAPand 21.27n - many treatments showed less chiorophndl content
treatment of 2-ip 0.5mk, GAI 0.3 and 0.2 mM also  than control [ 367 mgdg P,

Table 3.61. Quality parameters recorded at harvest

Cead wi/plant ED (%] Total oll (%)

Ti & Y Dimethylallyl AP L.5mM 733 0.33 4,45
T2 & ¥ Dimethydaliyl AP 1.0mM B&d {1.33 415
T3 & ¥Y Dimethylaliyl AP 1.5miM 831 036 450
T4  GBaAP - b 7.08 0.33 352
15 &-BARF 0.2 mbd 247 32 240
Ta &-HAR .3 mbd 691 0as 538
17 AR 0. T 427 0.3 4,14
T4 HAA 0.2 mht G0 0.2 BT
Ta HAA 0.3 mhkd G569 0.2% 1.73
T GA-3 0.1 mM 497 030 405
T GA3 (0.2 mid 241 .34 .28
Tl GA3 0.3 mkt 414 0.34 262
Ti13 Thia Urea f.5mM 539 030 208
Ti4  ThioUrea 1.0rrid 1046 N3l 408
T15  ThioUrea 1.5mM 174 035 166
Tig lrradiated 54 50 ppm 593 037y 452
TIF  Irradiated 5A 1000 ey Fa4 .31 £.0B
TIB  drradiated SA 150 ppm 507 nai 319
T19  lrradiated Carrdgesnan S ppm 5.95 029 340
T20  Irradiared Carragesnan 100 ppm 561 036 291
T21  Irradisted Carrageenan 150 ppm 23] 0.36 248
T22  Sodium Alginate S ppm Lig oy 4,08
T23  Sodium Alginate 100 ppm G52 031 2.90
T24  Sodium Alginate 150 ppm E16 026 438
Ti5  Cwrrageenan 50 ppm 257 033 4.21
Téh  Carageenan 100 ppm 10,60 034 494
T27  Camageenan 150 ppm 802 i0.33 373
T8 Distilbed water &0 031 2,88
T35  Absolute control G650 0246 34

SEMISD 096 a3 .56

CO 005 164 . .

C¥ 5h 31.15 :




Among secondary metabolites TRC was not very
much affected by PGRs treatrnent but significant
increase was noticed in TFC with the treatments of
carrageenan plain and depabyrnerized. Antioxidant
content was also increased with similar treatments
of iCand Carrageenan and & BAR,

After 2 spray FW was found toincrease significantly
in treatments of & BAP G-yy-Dimethyleaaly
laminopurin, |C and Sodivm alginate treatments
miaxirmum (477 80g] belng recorded In & BAPD. 3miM
and 39933 in 0.2mM as compared to 28897 |n DW
treatment and 15587 in absobute control, Other
concentrations of 5A and Carrageenan werd alsn
effective in increasing root length,

After 27 spray LA was found to ncnease significantly
in treatments of lrradiated and non irradiated
Carrageenan and 58 being recorded maximum
2B.45" om in carrageenan 150ppm followed (24.51)
by IC 1 50ppm and 22,10 by I 100ppm,

Seed yield per plant was recorded at harvest of crops
showed significant increase in seed wield In many
treatments. As compared to contral (6.60g)
Carrageenan 100ppm produced 10600/ plant seeds
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followed [9.67a) by carrageenan 50ppm IC and 54
150ppm also produced 9.31 and 9,160 seed yiekd
respasctively, Essential oll ield was increased up 1o
0.36% as compared 1o control 0L26% by treatments
of IC and 154 50, 100, 1508ppm. Simitary total ol
content was alwo recorded more than control
(3.41%) in treatments of 6-BAP 0. 3mM {5.28%), 6-yy-
Dimethyleazlylaminopurin 0.5mM  (4.49%), 154
S0ppm (4.52%] and 54 1 50ppm (4.38%) (fable 3.62),
B5/18.5.1: Development of wvalue chain for
fenmal:

(ShivLal; G, Lal 5N, Saxena and B.E. Mishial
Determination of maturity indices for fennel
seeds for spice [culinary) purposes

Ta determing optimum stage of fennel seed for
culimary purpose, observations on varous atribures
like senisory [seed color, avour, aroma, texture, taste
of geed, fiberness), seed physico-chemical, yield and
germination were recorded at different steges of
seed maturity. Among sensory antributes, maximum
soore, baded on hedonic scale was recorded for
ovierall accepability (8.37) for seeds harvested at 73
days after anthesis or 182 days after secd sowing

Table 3.63; Variation in N%, P%, K% and crude protein® in fennel seeds harvested at different

maturity
Treatmants Cruda protein %o
25 DAA 21.44
35 DAA 20.75
45 DAA 20063
55 DAA 2038
65 DAA 19.88
75 DAA 1938
85 DAA 1625
g5 DAA 1313
CDrat 5% 1.20

343 0.378 1.9
332 0.391 132
330 0493 1.40
136 0.585 149
308 0573 1.46
3.10 0570 1.44
2.60 0.410 1.35
210 0.380 129
012 0.015 0.06

Drays tanken for anthesis; (107}, "04A: Days after anthesis




I
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(DaA), Masdmum na, of umbelplant (46) was
recaorded st 95 DAA, higher no. of umbellate/umibel
[36.33) was at 75 DAA, maximum seed Index (8.84)
was at 75 DA, mammum ThS (21,10 "8 at 25 Dk
and yield 2490 kgfha at 75 DAA. Variation in tatal oil
and essential oil contents was affected by different
harvesting stages and as the stages of harvesting
advances the seed moisture content showed

Fennel seeds samples harvested
&k 75 days after anthesis

Fennel seeds samples harvested
al B5 days after anthesis

reducing trend. Similardy total ofl and essential ail
content was alse showed decreasing trend as
harvesting achances. Seed germination anrbutes
of fernel seeds harvested at different stages were
recorded and highest germination percentage
(92.13), seedling length (7.10 cm} and vigour index
(654,12) was observed in seed samples harvested at
75 DA, Nutritional conpents N, P%, K% and crede
protein® of fennel seeds harvested at different
maturity was abso estimated and highest % crede
protein content (21440 was estimated in seed
harvested at 25 DAA and lowest (1313} in seed
harvested at 95 DAA, Similar trend was also
observed in case of N% whereas highest % P and
highest % K contents was recorded in the seed
sampde harvested at 55 DAA (able 136), Highest
seed length and seed thickness was moorded in
seed samples harvested at 75 DAA

Determination of maturity indices for fennel
seeds for chewing purposes

To determine maturity indices for chewing
purposes im fennel, seeds of fennel var. AF-1 was
harvested at six stages in 5 days interval Le.at 25
days, 30 days, 35 days. 40 days, 45 days and 50 days
after anthesis. The important sensory attributes
{seed codor, seed flavour, aroma, texture. taste,
fibermass and owerall acceptability ) were recorded.
Overall acceptability was recorded for the seeds
harvested at 35 DAA followed by 40 DAA and 45
DAA, Highess T35 was recorded at 142 days after
sowing ar 35 days after anthesis (DAA) followed by
147 days from seed sowing or 40 DAA, In total oil
and essential oil content, decreasing trend was
ohserved as stages advances. N% and crude protein
Bh content showed decreasing trend as harvesting
stages advances howewer, P and K% contents
showed increasing frend as harvesting stages
advances (table 3,64 & 1.65),
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Table 3.64; Sensory attributes of fennel seeds harvested at different stages

atage of seed  Flavour Aroma Texture Taste of Fibreness Chverall
Harvesting  color sead acceptability
25 DAan" I8 7.8 7.8 Fy| B.1 B3 a7
I0DAR &1 B.1 B.D 7.8 B2 B.7 815
35 DAA 8.7 B85 8.2 8.6 B& 8.6 833
40 DAA B5 B3 B4 B4 B4 B4 £40
45 DAA 8.1 B.2 B85 B3 B.0 79 812
S50DAR | 7.9 B.G B.1 789 15 745
D gt 5% .20 a6 g and o024 oz 015

Crays taken lor anthesis: (107, "CAA: Days after anbhess

Table 3.65: Variation in N, P, K and crude protein Lin per cent ) in fennel seeds harvested at different
maturity

Treatments Crude protein M P K
25 DAA® 244 343 0378 1.19
30 DAA 21.40 340 0385 1.28
35 DAA 2135 3.37 0.404 135
a0 DAk 21.31 334 D455 1.38
45 DAA 2105 330 0.48%9 1.40
50 DAA 20,56 324 0.580 143
CCrat 5% 0.95 .18 0074 (.05

Dhaws taken for anthesis: (107), "4 Days affer anthesis

Fennal seeds [umbel wise) harvested Fennel seeds (umbel wise) harvested
ot 35 days after anthesis at 40 days after anthesis
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Standardization of drying techniques for fennel
seeds harvested at differant maturity stages

Sensory attributes of fennel seed dried by differant
drying methods were analyzed and overall
acceptability score was recorded hkghest in the
seeds dirled by oven drying method (50 C) followed
by drying in shed with hanging umbels Effect of
drying on T55 and oll content was alio estimated

Chven drying
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Low cost poly solar drying
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and highest total oll content was recorded in seeds
dried by even drving methad (50°C) followed by
oven drying method (40°CH and drying in shed with
hanging umbels, Highest seed test weight and T55
content was recorded in seeds dried by oven dring
method (507} followed by drying in shed with
hanging umbels (table 3.68),

Shed net drylng

hanging umbels in shed nat

View of different drying methods

Table 3.66: Sensory attributes of fennel seads dried by different drying methods

Method of drying

Sun drying
Shed drying

Oven drying (40°C)

Oven drylng (30°C)

Shed net drying

Low cost poly solar dryer

Drying in shed net with hanging umbels
CDat 5%

Seed Aroimia Swod Owerall
color appearance  acceptability
765 T.20 620 7.02
.78 7.B9 750 772
B.20 E42 835 B.32
B50 BTG 869 B&T
B.OG 832 8.23 8.18
T.90 B3 81 B.O5
B35 BAS B36 BA6

0.25 24 023 0.24
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Effect of different drying methods on seed
guality and other atiributes (Seed harvested at
TSDAA)

Sensory attributes of fennel seed dried by different
drying methods were recorded and overall
acceptability scorme was recorded highest in the
seeds dried by oven drying method (50°C] followed
by drying In shed with hanging umbsels. Effect of
drying on TS5 and odl content was also recorded and
highest total oil content was recorded seeds dried
by oven drying method (50°C) followed by owen
drying method (40°C) and drying in shed with
hanging umbels, Highest seed test weight and T35
content was estimated highest in seeds dried by
owen drying method (50°C) followed By drving in
shied with hanging umbals. Effect of drying mathod
on fennel seed germination attributes was also
observed and highest seed germination was
recorded in seeds dried in shed with hanging
umbels followed by oven drying method (40°C) and
shed drying. Seed physical attributes also
influenced by different drying methods, Maximum
seed length was recorded seeds dried wunder oven
drying method (50°C) followed by drying in shed
with hanging umbels and oven drying mathod
(407, Seed wigour index and seedling length was
measured highest in drying in shed with hanging
urnbels followed by shed net dryving

Development of process technology for
preparation of fennel based novel value added
products

To standardized process technology for fennel
based HTS different blending combinatbons of
fennel mango and alovera julce/extract were tried
and physico-chemical and microbizl attributes were
recorded during storage peried. Tatal soluble salkd,
Te58Acid and pH content showed increasing trend
as storage perod advances however, tiiratable
acidity | TA) decreases as storage perlod advances up
to 60 days. Micrabial load fungal and bacteial
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count) up to 60 days was also estimated and no
significant microbial contamination was observed
up o 60 days of storage,

Fennel based ready to serve drink

B5/19.5.7: Plant extracts analysis of seed spices
for bloactive phytochemicals and its utllization
in developing health promoting nutraceatical
products:

15.M, Saxenia: BE. Miskra and Shiv Lal)

Ground seed powder {1 gm) of selected genotypes
el cumnin, corlander, fennel and fenugreek weore
extracted with 5 ml of different sodvent (methanal,
DA, Extractive value of Distilled Water was more as
compared 1o methanol irmespective of orop and
genotypes being observed maximum (25%] in
fenugreek genotype AFg-3 while lowest (6305
extractive value was abserved In methanol extract
of genotype AFg-4 (table 3.67). Table 2 showed the
occurrence of phenodic and flavonoid compounds in
sppd splce crops (table 36B), Good amdunt of
phenolic content was recorded in all seed spices
being maximum {60 mg GAENG Seed) n carlander
genatype ACH-2 while flavanold content was mone
(80 mg OE'g Seed | in fenugreek genoiypes AFg-4.
Gallic acid was more in DW extract of corlander
genotype ACr-2 while cumin genotype GC-4
showed more gallic acid in methanal extract. DWW
extract of Fennel genotype AF-1 showed maximum
guerceting  phenollc followed by DW extract of
coriander ACr-2 . Eugenal content was significantly
more (22344 mgl10dg) In DW extract of fenna
genotype AF-1 and AF-2 (177.88). Daldrein content
was Tound only DW extract of fennel genotypes and
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methamol extract of cumin GC-4 [(26.99) and
cofiander genotype ACr-1. Psoralen content was
significantly mare In DW extract of coriander
genotype ACr-2 and methanod extract (88.8) of ACr
1, There is genotypic variation in essential and total
ofl content In seed spices, Corlander genolype A2
showed (.26% ecsontial oil while total oil content
932 was more in AC-1 (table 369, In both the
genotype of fennel anethol was the major
compotnd followed by 4-allyl anisole and gamma
terpinene. $-Octadecenoic ackd was most abundant
i fatty afl of both the fennel genotypes followed by

Tablez.67: Extractive index of methanol/DW

Sample Namea

) {

Estragale and Benzens, 1-methyoiy-4- (1-
propentyl] and 9.12- Dctadecadbinoic acid, Linaloal
was major canstiiuent In conander essentzal obl oo
both the genotypes followed by anethale, gamma
terpimene and S-allyl anlsode. G-octadecencic fatty
acid was found shuendant in both the corander
genotypes followed by 9.12- octadecadiencdc ackd
and Hexadecandic acid 9,13 - Detadecads=nosc ko
and 912,15 Octadecatrienoic ackd followed by
Hexadecanolk: ackd were most abundant fatty acids
in fenugreek seed ol af all the genaty pes

Extractive Value (%)

Comnander ACr-1
Corander ACr-2
Cumin GC-4
Fennel AF-1
Fennel AF-2
Fenugresk AFg-3
Fenugreek AFg- 4

e = T T A A

D Water Extract

Methanol Extract

1532 .49
16 6,28
.75 1357
2295 8.6
2029 £
433 .33
240 6.0

Table3.68: Occurrence of major phenolic and flavonold compounds in seed splces

Gallic acid

(e TR}
DWW ME

Quercetin

[P 100G
hY ME

Seed splces

ganatypes

Cariander ACr-1 3222 2052  1&T0 1303
Coriander ACr-2. T010 4703 2707 00
Cuirnin GC-4 408 B9 1124 JIRG
Fennal AF-1 1985 1930 394 1369
Fennal AF-2 Wry 442 A5 00

Eugenal Daidzein Psoralen
imgi100g) g1 00g) {mgi100g)
(B3 ME W ME [EY) ME
153 137 .0 125 .56 BaA
128 .89 o .00 1307 6564
[es 1.7 0. 259 @00 0,00
44 13Xy 19 173 £17 189
1774 I.4 182 fa 168 4.2

Table 3.6%9: Oil content in seed spice genotypes

Sample Name

| Corlander &CTr-1
Coriander ACr-2
Cuirmin &C-4
Feritiel &F-1
Fennal AF-2
Fl:l\uﬁrrrk Mg-':l
Fanugreek Afg-4

=N W e R PR

Essential oil (%) Total oil {%)

0.1 2.3z

0.35 7.55

1.60 T

1.3 733

078 5.58

= 354

130
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Project 6: Improving knowledge and skill of
stakeholders for improving productivity of seed
spices.

55/17.6.1 ; Economic analysis of production and

export performance of coriander and cumin in
india

[Pl: M.D. Meena; Co-PL MK, Wishal (on study leave)
and M.A, Ehan, 20172}

Agriculiural expaort plays an iImpocant rele in lndien
economy, Cumin and Corlander expord is important

) ¢

saource of forelgn eschange for the countey
Database was developed for country wise expart in
guantity and value for both the crogs during 2004-
05 to 2018-19, It s seen that direction of thelr export
has change over time, was analysed through Markoy
Chaln analysis, Export supply function for bath the
crops was estimated during 1980-81 to 2018-19 10
highlight the factors influsnces the export of these
seed spices from the country during above period.
The required information was collected from Spice
Board |ndia, Mindstry of Statietics and Programime
implementatbon, Gol and Reserve Bank of India,

el
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Cumin export from India in guantity and value
from 2004-05to 2018-19

Cumin export from india regestered 19461 and 26,86
percent compound annual grawth in guantity and
walue, respectively from 203405 to 2018-19. its
eport increased by more than eleven times from
15767 to 180300 tonmes in respactive years, In value
term it increased by more than 25 times, from 11510
2884 crare rupees, As result of increased export of
curmnin its export share to total spice export from the
country Incréased from four percent in 2004-05 1o
17.75 percent in 201819 invalume,

Shiftin direction of cumin export
Dwring 260405 to 2018-19, Vietnam, LAE, US.A,
Mepal and LK. were mapor importer of Indian cumin,

MNepal was the largest importer in 2004-05 pnd 2005-
06 followed by UWSA, After 2010-11, Vietnam

emerged as lrgest importing market of Indian
cumin and shara ol Nepal goes on decreasing.
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Top five destinations for cumin export
(in guantity] from India

The results of Markoy Chain Le diagonal of
transition probability matrls shows that during
period | (2004405 to 09-10k Pakistan and LK, were
hikghest loval markets for Indian cumin followed by
ULAE. During period 1 {2003-11 to 18-19) Vietnam
has emerged as highest loyal market for Indian
cumin follwed by US.A. Nepal and Pakistan were
good destinations during pericd 1, lost their shares
to other importing countres in second  period,
Mepal lost its share o USA and LK whereas
Pakectan bost its share io Spain.

Toidentify the price and non-price factors influences
export of cumin from India during 1930-81 to 2018
19, multiple linear regréssion was employed,
Cuantity of cumin export {in tonnes) was regressed
agalnst Production (MT], Area {Ha), Export unit peice
(Rsfan), Exchange rate (Rs#%), GDP at factor cost {in
crore As; at constant peices 2004-05), Mational
population (i millicn), Per capita income |Rsj and
Total national export (in Cr Rsh. Export price,
exchange rate snd population of the country were
found to influence cumin export from India
significantly. Cumin export Increased with
depreciating rupes and total export from country
whereas it decreased with increase in population of
thee cowintry.

Coriander export from India

Cwiring 200405 to 2018-19, corlander export
increased from 33 to 49 thousand tonmes, at
compound growth of 347 percent per annum. In
monetary term its export increased from 82 to 352

crore rupess at compound growth af 13 percent per
annum {Figure 14].

TN
HrEa
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Coriander export from India in guantity
and value term from 2004 to 2019

Shiftin Direction of coriander export

Malaysta, LLAE, LLE, South Africa and LS54, were
mast preferred destinations for Indian corlander
during 2004-05 to 2018-19. Malaysia is the fargest
importer for Ind@an corlander with 26 percent share
im total during peried |, further Increased to 30
percent shares in total durng perdod I, whereas
share of LUAE decreased. During this period Oman, U
5 & and Qatar have come up as emerging
destinations for Indian coriander whereas;
Singapore and UAE have reglstered negative

B
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for Indian corlander

Tramsition Probakbility Matrix of corfander pointed
out Malaysia as highest loyal market af Indian
cariander fallowed by LK. during period | Retention
owver previous yesr has improved for Malasysia duriog
period I Saudi Arabia has also become recpular

imperterin later period.




o

Export supply function of corlander during 1980-81
te 2018-19% pointed out Exchange rate (Rs/S),
Population of india (in milion) and Total export from
the country {in Cr Rs) plaving significant mde in
influancing corander export from the country,
Caorlander export Incraases with decreasing value of
rupee and total export from the country. Due to
Increase in population ar domestic consumption iits
export found to decreass.

55/M8.6.1: Dissemination of seed spices
production, protection and post-harvest undeér
T5Pand NEH region

[G; Lal; N.K. Meena, R.5. Meena, Shiv Lal and M.0,
Meenal

During the year of 201920, a total of 253 frontline
demaonstrations (FLDs) of different seed spices i.e,

cariander, fennal, fenugresak, ajwain, nigella and dill
were conducted at farmer's feld in different villages
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of Pratapgarh, Banswara, Dungarpur and Udaipur
digtricts of Rajasthan undes TSP praject. Amaneg five
locations, 65 FLDs [coriander war ACr-1 [20],
fenwgreek var AFg-3 (205, apwain var. Af-1 (100,
Fennel war, AF-1 (05), nigefla var, AN-20 (05] and dill
war. AD-1 (04]] were conducted at Pratapgarh
district, wherein the yiebd of seed spices under
demonstration plots was recorded higher in the
range between 17,60 1o 4570 per cent as
comparison 1o local checks and practices, 53
fromtline demonstrathons (FLDs) of different seed
splees lcorander ACr-1, fenugreeck AFg-5, nigella
AM-1 and ajwain AA-93] were conducted at
Banswara In which yleld appeeciation was recorded
in the range of 31.08 1o 2642 percent. 55 FLDs of
seed spices [Comander ACH-1 {15), fenugreek AFg-3
(10, fennel AF-1 (15, ajwain (100 and nigella 105]]
wrare conducted at Dungarpur district inwhich yield
of different sead sploes enhanced betwesn 20009 1o
46, 15 percent, 50 FLDs of different seed spices Lo

FLDs input distribution in TSP area
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carlander (AC-1), fenugresk (varlety AFg-3), fenngl
[AF-T], ajwain (AA-93) and nigella [AN-20) were
conducted at Phalasia area of Udaipur district,
whete vield appreciation was recorded from 2044 %
In fennel to highest 80026 % in fenugreek aver local
check with farmers practices. 30 FLDs af three seed
spaces, corlander (ACr-1], ajwain (AA-935 and nigella
(AN-20) were conducted at Salumber (Uidalpur)
wherein, yield appreciated 43,7 1% 00 ajwain, 32,81%
in nigella and 23,90% in corander over local checks
and farmer practices,

External Funded Projects

DUS testing guideline in  major seed spices
iFennel, fenugresk, coriandar and cumin] crops.
[R5 . Meena, Sharda Choudhary)

DUS experiment of major seed sploes [coriander,
fenugreek, fennel and cuming was laid out at NRCSS,
Ajmer (Rajasthan) durlng 2019-20, |n this
experiment 35 varbeties of Corlander, (26 eferance
and 9 Candidate), 22 varieties of fenugreek, 21
varieties of fennel, 9 varieties of cumin were
included to develop test guidelines for these crops.
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DUS vest guidelines in minor seed spice (ajwain,
dill, nigeila, celery and anise) crops.
(A5 Meena, A. K- Viermal

DUS experiment of minor seed spices (ajwain, dill,
nigella, celery and anivel were lald owt &t ICAR-
NRCSS, Ajmer [Rajasthan] during 20019-2020, In this
experiment 3 varietied of ajwain with 15 germplasm
lines, 5 varleties of dill with 15 germplasm lines, 5
varieties of  nigella with 15 germplasm lines, 4
varieties of celery and 2 varieties of anise were
inchuded 1o develop test guidelines for these craps.
Dbsgrvations werng reconded on various growth
stages of concern crop plants. These characteristics
are used to make groups of varieties

Celery DUS testing field view

AICRP on Spices ([Crop management)
{Ravindra Singhl

Standardization of drip fertigation in cumin

Pooled data of 3 years show that drip fertigathon
significantly increased the yteld as well as water
productivity, The drip irrigation at (L8 W/CPE ratio
with 80 and 100% RDF through fertigation gave
significantly higher seed yield of 7557 and 8308
kg/ha; gross returms. [Re 128468 and 1412295 net
risturng | fis 77023 and BI559) with the B:.C ratio (1,50
and 1.73) and water productivity of 247 and 2.29
kgha-mm wates, Maximum water use efficiency
(265 kg/ha-mm} with the seed yield of 402 3 kg'ha
were recorded at the treatment of drip fertigation at
0.4 MW/CPE ratio with 100 % RDF whereas the
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mirdmum seed weld (2286 kg'ha) were ehtained at
drip irrigation at 0.4 IW/CPE ratho with 80 % RDF with
the water use efficiency of 2.08 {kg/ha-mm], The seed
wiedd of cumin was 440, 7 kg/ha with surface irigation
0.8 WACPE along with 1005 ROF which gawe lowest
water use efficiency of 0,98 kg seed Mha-rmm of water,
Hence dripy irrigation in cumin at 0.8 AYCPE ratio
with B0 or 100% ROF through fertigation
recosmamended for higher yvield, gross returms, net
returms with high B:C ratio and water productivity.
Standardization of drip fertigation in fennel

The experirnent was conducted during rabi 2019-20,
The results showed that drp rrlgation as well as drip
fertigateon significamtly increased the plant height,
number of primary and secondary branches,
umbels’ plant, umballate/umbel seeds per umbel,
test weight, seed vield and water use efficiency of
fennel as companed to surface irrigation with
coventional fertifization, The drip fertigation ar 08
IWCHFE ratio with 80 % RDF recorded significantly
higher plant helght (1845 cm), number of primary
branches (M0, number of secondary branches
(493, wmbals/plant [35.8), umballetsfumbal (29.3),
speds/umbellate (30,0}, test weight (6.11 gb seed
wield (2321 kg'ha) and water use efficency (221
kg'ha-mm), However it remained at par o drip
fertigation with 60% RDF at Q8 IW/CPE ratio,
Maxirriemm water use effickency 3.07 kg/ha-mm were
recorded with drip fertigathon at 0.4 IWACPE ratio with
100 RDF. Whereas, it was lowest (1.2 kgha-mm) at
surface irrigation at U8 IWACPE ratio with 100% RDF
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Fennel under drip irfigation
Micronutrient management in Cumin

The results showed that application of
micronutrients significantly increased the plant
height, branches/ plant, umbels! plant. umbellets
fumbel, seeds per umbel tesowelght, seed yleld, nei
returns, 80 ratio and incidence of blight and
powidery mildew in cumin as compared te contnal,
The application of all mcronutriends vie, zinc, ron,
manganese and boron recorded significantly kigher
plant helght (31,43 cm), primary branches’ plant
(9.72), secondary branches/ plant [(17.09],
umbels/plant (40,0}, umbealles/umbel (5.96)
seeds/umbel (33.06], test webght (4,69 g), seed yield
(12482 kg'ha), net returns (As 155385 /ha), B:C ravio
(3,741 and minimurm Incidence of Blight (9.45%) and
powidery mildew [2.84%] on cumin.

The application of 50% micronutrient in sofl
application aleng with follar spray significantly
increased the plamt height {2942 cm],
umbeliets/umbel (5.47), seeds/umbellet {8.B3),
seeds/umbel (300851, test weight (4,57 g), seed yield
(9241 kgfhal, et returns (Rs 102715/hal, &L ratio
(286] and slightly higher Incidence of blight
(21.48%) and powdery mikdew {3.8%%) on cumin,

DASD sponsored Project on “Pilot project on
pesticide free cumin production through
popularization of bio-agents and botanicals for
plant health management”

(Krishna Kant, B K Mishra, ¥ K Sharma and Marendra
Chaudhary)

The project was launched during financial year
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2019-203 with fimancial support from DASD, Calicut
far the large scale demaonstration of botanicals and
biocontrol agents for eco-friendly managemeant of
pests and diseases of hlgh value seed splee crop
namaety cumin. The alm of the programme is 1o
implement the Good Agricultural Practices (AR for
chean and safe production of cumin a1 farmer’s leve,
Since Cumin s an Important commedity amaong
Export spices from India, pesticide residue is one of
the important non tardlf barrers for cumin in
Imtemational market. The project was lunched at
two locations ot Tarmer's felds at Gudamalanl i
Barmer amd Mundwa in Magaur districts. Each
Iocation 25 flelds of 1.0 ha, was selecied for the
study. Al inputs ncluding seed, recommended
doses of fertilizers and plant protection agents
[benagents’ botanicals! bio fertilizers) were supplied

SMo, Crop  Location
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by the ICAR-MRC Seed Splces, Almer An awareness
pll,‘.lgr.'imm: lh-'l' CUTTiEA F.hrrntn- wad ﬂ:-rgam'i.-hﬂ At
ICAR-National Research Cenire on Seed Spices
(NRCSS) on 47 of October, 2019, The crop at farmer’s
field was maonitored by the project team since crop
sowing 16 harvesting. '!'r.ﬂmlng ROCrAMImE  wead
conducted at both the |ocation for proper
management of crop for pests and diseases
management through non chemical methods and
scientific method of crop harvest and packaging far
better quality produce. The cumin crop was
successfully ralsed and harvest without using any
chemical pesticides for pests and diseases
management, The average yiehd obtained was at par
with the conventional methods of farmers using
chemical far plant protection, The yield obtalned
Wias as under

Average Yield {g/ha)

Withaut chemical protection

1 Cumin  Gudamaland Barmer, Rajasthan
) Cumin  Mundwa, Nagaur, Rajasthan

With chemical control

5.86 610
a0 8.7

Project Activities at Farmers Fields
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Mass Production of bio agents /botanicals at
Biocontrol Laboratory

The laboratary engaged In mass multiplication and
distribution of varlous bio agenta/botanicals’ b
fertilizers for quality produection of seed spices and
other hortscuttural crops.  The salient achievement
of biocontral labomtory during 2020 for production
and supphy of different blo agents are as under.
Maintained and mass prodeced nine types of
micrabial biocontrol agents and botanical
biopesticide.  Among miécroblal bloagents three
stralms of entomopathogens, Verticliwm  lecaml,
Beauvenn basdimag and Metarhizium anleapiime thres
soll antagonist, Trchoderma wirlde, T, Harzionum,
Pseudomanas fuorescens Bocilfus subiilis two
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nematopthogen Poecilomyces Maclauws, Pachonla
chloydosporium  one for mite control Hirsutela
thomgsom malntained and prodeced for insect and
diseases management. Botanical nsecticide Soap for
contrel of sucking and lepidopterous pests alio
produced. Mass medtiplication activity Bio fertilizers
production including Phosphorus Sofubilising
Hacrertg (PSEL Arorobacror and Zing Solubilising
Bacteria way done. These microbial inoculanty were
suppiled to farmers for comtral of pests and disegses of
seed spice erops, profected cultivation, vegetables and
fruft craps, Total revenue of As, 937143000 (Nine Lakh,
Thirty ©One Thousand, Four Hundred thirty)
generated throwgh this sale of diffesent bio agents
from 17 January 202010 317 December, 2020,




ICAR-Network/Platfarm Research Projects
Metwork Project an Organle Farming (NPOF] in
colleboration with IIFSR, Maodipuram
“Standardization of seed spices based organic
farming system” Duration

G, Lal, M. K Meena, B.D. Meena and M. Chaudhary)

To standerdized sead spices based cropplng system

under [NM approach, screening of seed spicey

cultivars under organic managemsent, evaluation of

P41 Modules against aphid and thrips Infesting

coriander and fennel and management of

Sclerotium rot of corlander and Ramularz bight of

fennel. During the period reported upon, the salient

research outcomes were given as below:

1, The eight varieties of both carander and fenned
in Rabl gnd eight varietes of moong bean and
chuster bean in Kharif were tested under organic
praduction system. It was found that in fennel
varietles highest yield (2800 gha) was recoded
in GF-12 followed by AF-1 (2750 gMhal In
corander, variety Azad Danla-1 was found best
in yield (17,06 giha yield] and growth
parameters followed by ACe-1 (16.93 g'hal In
Rabi and in Kharl seasom, chuster bean varlety
RGC-1038 (1595 gfha) was performed beg
followed by RGC-1055 (1516 gha) and in
moong bean superor performance was given
by cultivar MUM-2 (79667 g/ha) followed by
RMG-975 (788 g'ha wield] with respect to
greawth and yield aspects,

2. Six organic based IPM modubes (inchuding
cortral] wisre tested against aphid on corander
and fennel under fisld conditions. The results
chowed that, the all IPM modules were found
significantly superior over untreated one,
Hiovwwewer, IPM miodule M-3 (garlic extract 10 milit
+ azadirachtin 0.03% EC & Sml/Ut + tumba fruit
extract 10mlAL) was found most effective
[P 00% & T950%) against aphid on both the
crops followed by M-2 (fhold sanitation + NSKE
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Smiflit &+ Ker extract 10 mblitl Remabning
treatments, IPM modules were fownd moderately
effective agatnst pest on both the crops.

3. Under evaluation of natural farming practioes in

st spices Bated cropping system the regults
reveled that in the terms of equvelnt yield Té
[E-:-rqurh - Gl‘l.ﬂr‘l]l:-l:'iﬂl‘llrii -.ﬁ.“l]'ﬁ-l]ll:g.l'hh+
feevamilt @s00 livhademigation twice noa
manth 4 Fannal straw as mulchdnStha) recarded
highest seed yield followed by T4 (Beejamrit+
Ghanjeevameit @250kg/ha « leevamiit @500
lithafirrigation twice in 4 month + Whapasa
firrigation in alternate furmows at noon) cow ped
crap in khanif season.

4, To evaluate organle, Inorganie and Rtegrated

production system Involving seed spicesThe
experiments on INM for the development of
sustainable seed spices bhased production
croppdng system in kharnif (cow pea sole and cow
e -+ male intes cropping) and Rabi (corandes,
femnel and cabbage imtercrops with both cropa)
were condcied at crganic block of research farm,
MNRLCSS, Ajmer, The eesults stated that, the
performance of PSS (2% nutrients through
organic +25% nutrients throwgh inorganic source
of nutrents + SeedSeeding treatment with
Beejamrit + application of Ghanjeevamrit @ 250
kigp'ha, Jeevamnrit @ 500 Btres ‘ha ftime twice a
manth with lerlgation water) trestment s
recorded highest value of all parameters followed
by state recommeandation in Kharif seascn,

Natural farming practices in seed spices based
cropping system at ICAR-NRCSS, Ajmer
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4. Technology Assessment and Transfer

4.1 Transfer of Technology Activities under
Mission for Integrated Development of
Horticulture (MIDH]

For transfer scientific package of practices of latest
crop varieties in seed spices, fromt line
demaonstrations (FLDs] organized at various
lzcations of Rajasthan, During the report perlad 10
FLDs of fanmned in Karaull and Bharatpus, 09 FLDs of
fenugreek at Sikar, 15 FLDs of coriander at Baran and
Kexta 05 FLDs of cumin at Apmer amd Nagaur districts
of Rajasthan were arganized under MIDH praject of
Cirectorate of Arecanut and Spice Development,
Calicut. Kerala.

Fenugreek (AFg-3) seed distribution
at Sikar under MIDH FLDs

Fennel |AF-1 & AF-1) seed distribution
a#t Hindaun {(karauli) under MIDH FLDs

Corlander (ACr-1) seed distribution
at Sangod, Kota under MIOH FLDs

4.2 Transfer of Technology Activities in NEH
reglan
Farmaers training program at Agaratala [Tripura)

ICAR-NRC on Seed Spices, Ajmer [Raj) along with
stafi of College of Agricufture Tripura, Agartala
organized the farmers tratning programme oo
"Advances in Production Technologles and Crop
improvement of %eed Spices at College of
Agricultune, Tripura, Agartala on 25th February,
H0I0. In this trainkng program 157 farmers from
four different districts of Tnipura patticipated 1o
learn about the seed spices culthvatlon technigues.
D, 5. M. Saxena in his inawgural address informed the
farmars mnd farm women about the role of difemsm
teed spices and thesr economic and medicimal
importance. He wurged the participants for
diversification of agricutture throwgh high value low
volume seed sploe crops, Two technical sesslons and
one farmers —sclentist iNler@cnion Sessson Were
organized for popularzathon of seed speces varieties
and technodogies in Tripura state of MEH region.
Several farmers expressed thelr keen interest in off
-season leafy corlander and fenugresk oultivation
technology developed by ICAR-WACSS, Ajmer,




D B, K. Mishra and Dr. A K Verma also delivered
lecture in the technical sessions on various issue of
seed spice production in agno-climatic conditisns of
Tripura state, Dr, Debashish Sen, Principal, College af
Agriciliune Tripura, Interscied in native binguageo
(Bengall] with the farmers of four different districts
that were participating in the interaction warkshop
on seed splces production.  After completion of
technical session's farm nput (eem seed cake and
spray pumps) were distributed o all the participants
for safe and clean agriculture production
particularty off-season corander and fenugreek,
This training programmed was organdzed under
MEH fund of ICAR- NAC on Seed Spices, Ajmer,

; Hﬁwﬁﬂm
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Farmers triinhg on Praduction 'I'-Edmnlng-lu
and Crop improvemaent in Seed Spices
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Farmers training on Organic Production &
Protection Technologies of S5eed Spices for
Sikkim State

One day farmer training programime an “Dinganic
Production & Protection Technologies of Seed
Spices for Sikkim State” was organized by ICAR
MNational Reseanth Centre on Seed Spioes, Ajmesr in
collaboration with Krishi Vigyan Kendra, South
Sikkim at Namthang, Sikkim on dated 05th March,
2020 Im this trairing Dir, MUK, Meena, D, BOLMeena,
Sh. WA, Khan and Sh, Sunil Kumar Agrawal, fram
ICAR-NRCSS, She |. B Shivakaty, Sr. Scientist & Head,
EVE, Namthang, South Sikkim and Miss Meena
Pradhan, 5M5 (Extension Education], KVE,
MNamthang South Sikkim were actively invalved, In
technical session of this training, sewen lectunes
delivered by the Scientists of NRCS5 KVK &
Agriculture Department, Mamthang, Sikkim and
Head, 1R, Regional Station, Ealimpang, The toplcs
covered various aspects of seed spices like seed
spices production an over view, possibilivies of it
cultivation in Sikkim, important varieties of seed
spices particularly cortander, fenugreck and fennel,
ofganic component for nutrients and nsect-pests
and diseases management, wiesd management,
processing and value addition, A toral of B0 farmers
fromt South Sikkim participated and benefited,
Through this farmers training at Mamthang, Sikkim,
ICAR-NRCSS popularized seed spices production
technologhes of ICAR-NRCSS in Sikkim, which
multiply the acreage of seed spices in the country, In
this training, & total of B0 knapsack spray machines
were given ta BO farmer participants (31 machine to
each farmer] from South Sikkim district of Sikkim
which will be useful for spraying of varous plant
health management substanoes on crops,

Another, One day farmer training on “Crganic
Production & Profection Technologies of Seed
Spices for Sikkim State” was organized at Krishi
Vigyan Kendra, Mamthang, South 5ikkim
collaboratively by 1CAR-NRCSS, Tabiji, Ajmer and
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KVE, Mamthang on 08th March, 2020, This program
wias organized by D MK Meena, She M.A. Khan, Dr.
R O Meena, and Sh, Sundl Kumar Agrawal from
MRCSS and Sh. L P Shivakoty, ard Miss Meena
Pradhanfrom EVE, Mamthang, South SikKimun this
traiming, seven lectures an different aspects of seed
spices like seed sploes production an ower Wiew,
possibdlities of s cultivation fn Sikkim, important
varieties of seed splces particularly corlander,
fenugreey and fennel organic component for
nutrients and (nsect-pests and diseasas
managemeant. weed management and wvalue
addition were delivered by the Scientists of MRCSS,
KVE and Department of Agricufture, Mamthang,
Slkkim. Im the tralning, farmers had shown interest
for cultivation of corander and fenugreek at Sikkim
a5 its use as spices, medicinal and direct use as leafy
vegetatde. Farrmer demanded for avallability of
quality seed at Sikkim for cultivation: Through this
tratning, sead spices production technologies were
described among a growp of farming community at
Slkkim for its wide spread and population in new
area. A total of 81 farmers (another groupof farmers)
from Scuth Sikkim were participated and benefited,
Im this trainimg, a total of 160 numbers of plastic
crates were given to 80 farmer participants {32 crates
it each farmer) from South Sikkdm district of Slkkim
which will be usefud for carrying various agriculture
products like seed packets, vegetables and other
value added products.
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One day Farmers training at Krishl Vigyan
Kendra, Anjaw, ICAR-RC for NEH Region,
Arunachal Pradesh [A.P.)

ICAR-NRCSS, Ajmer organized one day farmers'
tradning programme on “Seed Spices Production
and Value Addition” in Arunachal Pradesh on 12
March, 2020 at Krishi Vigan Kendra, Anjaw, ICAR-
RL for NEM Region, Arunachal Pradesh (AP}, The
training programme was inaugurated by MLA
Dasanglu Pul, the Chiel Guest spoke on the
performance and steps being taken up by ICAR:
KVE, Anjaw for welfare of the farming community of
the district towards qualitative development of
agriculture, She also urged the farmers to join
hands with the EVE officials to help them in
adopting the scientific knowledge in farming,
which she said would pave way to bring the district
farward, Dr Manish Kamwat, Sr Sclentist and bhead,
KEVK Anjaw highlighted the importance and
awareness regarding the present status and
prospects of seed spices in the district as well as in
the state. Or 5 5 Meena, Principal Scientist, ICAR
NRCSS, Ajmer, Rajasthan gave a briel presentation
on the importance of seed sploes, s uses
production & wvalve addition. Farrn implements
were distributed to 110 farmers, women SHGs and
rural youths from varicus villages af Anjaw district.
The pragramme was concluded by open discusiion
with farmers to resolve their day to day farming
problems refated (o seed spices and other
horticubtural crops.

Farmars training at NOFRI, Sikkim
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TOT activities under NEH region during 2020

5. Title af training Mo, ol Coordinators
beneliciaries

1. Organic Production 30-31 far, 2020 ICAR-MOFHL, at Tadong, 57 farmers D, M K- Meena,
Technodogy on Sead Sploes East Sikkirm, Sikkim D RS Meena
four MEH Reglon & Dy, Shily Lal

1. Advances in Produsction 2S5Feh, 020 College of Agricudture, 157 farmeers Dr 5N, Saxoena,
Technodogies and Crop Tripura, Agartala Dir BE. Mishra,
improvement of Seed Splces & D, A K. Verrmia

3. Advances in Seed Sples 2TFeh 2030 Mizosam Uinbeersity, 170 farmmers. D Siwiv Lal &
Production Technodogy Alzaw| |Mizoram) Dr. M, Chowdhary
in WEH region

4. Prospects of seed spices 20Feh, 2000 Mizoram University, 120fmmers D ShivLal &
prochuction and bzl (Mlzoram) D M, Choesdhary
vailue addition in Mizoram

5. Organic Production & 05 March, 2020 EVE, Mamthang, BO farrers D M, K. Meena,
Protection Technobogies of South Sikkim D R D Mesna,
Seed Spices for Slkkim State She WA, Khan &

Sh S K. Agriwal

6. Organic Production & 06 March, 2000 KVK, Mamithang, B Earrmers DN, K. Meena,
Protection Technobogies of South Sikckinm D R.D Meena,
Seed Spices for Sikkim State Sh MUA, Khan &

ShoSk. Agrawal

7. SeedSpices Production 12 March, 2020  KVK, Anjw, 1MDfrmers De %5 Meena,
and Vakue Addition Arunachal Pradesh 5hoG. K. Tripathi
in Arernachal Pragd sy L Sh, PE .Il.:gr.rl.l.'.nl




Farmers training at College of Agriculture,
Agartala, Tripura

Farmar trainings at Namthang,
South Sikkim, Sikkim

-]
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4.3 Transfer of Technology Activities Under
Tribal Area Sub Plan

Dwring the year of 2019-20, a totad of 253 frontfine
demonstrations (FLDs) of differemt seed spices e
carfander, fennal, fenugreek, ajwain, nigella and dill
were conducted at farmer's fipdd in different villages
of Pratapoarh, Banswara, Dungarpur and Udaipur
districts of Rajasthan under TSP project. Among fve
lacations, 65 FLDs [corlandes war ACr-1 (20),
fenugreel var. AFg-3 (20}, ajwain var. AA-1 {10,
fenned war, AF-1 (05), nigella var, AN-20(05) and dill
war. AD-1 (05]] were conducted at Pratapgarh
district, wherein the viekd of seed spices under
demonstration plots was recorded higher in the
range between 17,60 to 4570 per cent as
comparsen 1o local checks and practices 53
frontline demonstrathons (FLDs of different seed
spices {corander ACr-1, fenugreek AFg-5, nigells
AM-1 and ajwain AA-93] were conducted at
Banswara in which yield appreciation was recorded
im the range af 31,08 1o 3642 percent. 55 FLDs of
seed spices [Corander ACr-1 {15], fenugresk AFg-3
(104 fennel AF-1 [15) ajwain {100 and nigebla [(05)]
were conducted at Dungarpur district inowhich yield
of different seod spices enhanced betweaen 20009 to
46,15 percent. 50 FLDs of different seed spices Le,
corander [ACr-1], fenugreek (variety AFg-3), fennel
(AF-1), apwvaln (AA-93] and nigells [AN-20) wepe
conducted at Phalasia area of Udalpur district,
where yield appreciaticn was recorded from 20,44 %
in fennel 1o highest 60,26 % in fenugreek over local
check with farmsers practices. 30 FLDs of three seed
spices, coriander (ACe-1), apvain (AA-93) and nigella
(AN-200 were conducted at Salumber |Udaipur)
wherein, yield appreciated 43.71% In ajwain, 32.81%
im nbgella and 23.90%: in corlander over bocal checks
and farmer practices,
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4.4 Transfer of Technology Activities under
Scheduled Caste Sub Plan (SCSP)

input distribution programmes under SC5P

Five one day programme wat conducted on
“Distribution af agel-inputs and items selated to crog
production/post harvest management” an 25, 26,
27, 29 and 30 Jure H020 at ICAR-MACSS, Ajmer. In
these programmes a total of 100 scheduled caste
farmers of Tabljl, Doomara, Saradana, Budhwara,
Datra, Masinia, Kesarpura, Makreda, hatundi villages
of Almer district were participated, During the
programme farmers were made aware abaut the
safery measures 1o be undermaken i prevailing
COVID-19 situatkon. They were advised to grow aff
season leafy corander and fenugresk under gisen
ched net and for that green shed net of e 75

sipuare meter wene distributed 1o all the particlpants
in addition to that one plastic crate for handing the
leafy veqetable o farm produce and 1 kg fenugreel
AFg-5 fenugreek seed wiere lso distributed to all the
bBeneficiaries, The programme was coordinated by
D, Shiv Lal, Dr. D, Meena, Dr. ALK, Verma  and D,
MO Meena

At Sangramgarh, on the oocasion of feld day
different inputs like botanical insecticide soap of
ICAR-NRACSS, Ajmer and Kisan torch were distributed
among 30 5C beneficiaries. The method of
application and preparation of botanical insecticide
soap was also bwiefed among the farmers. The
programme was coordinated by Dr Shiv Lal, 5r
Soweniist (Hosticulture], Dr. B Meena, Sclentist
iPlant pathology) and 5h.5.R, Balai, TA,



o

Input distribution to SCSP baneficiaries
of Ajmer district at ICAR-MRCS5

Input distribution to SCSF beneficlares
at Sangramgarh, Bhilwara
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Transfer of technologies through capacity
bullding and frontline demonstrations (FLDs)
under SC5P

For capacity building and dissemination of ICAR
MRCSS Ajmer promising rechnologies among the
famers belongs to 50 community, a total of 02
trainings and 155 frontling demonstrations werne
organized at various locations of the state of
Rajasthanunder SCSP during the period.

Post-harvest management and value addition In
seed splces

Organized one day tralning on “Post-harvest
management and value additton in seed sploes
under SC5F was organized at KV, Hindon city,
Karaulll, The Scientists of KCAR-MRCSS, Ajmer and,
Scientists/officials of KVE, Hindon city delivered
their lectures and made interaction with farmears, A
total of 100 farmers belong to 5C community were
participated in this training programme besides
stalf af KVE, In this training programme thie seeds of
fenwgreek varety AFg-3 {500 g, plastke crates, kisan
torch and training kits wene distributed amang all
the traines participants,

Training programme organized at KVE,
Hindon city, Karaulli
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Training programme organized under SCSP scheme :

Title of training Date Place No. of Coordinators

beneficiaries

Post-harvestmanagement 7/3/2020 KV Hindon city 100 O Gopal Lal, Dr.5.5 Meena,

andvalue addition D, Shiv Lal, PE. Agarwal

inseed sploes

Faeld day W20 Sangramgarh 35 O, Shiv Lal, Dr. 0. Meena
and S.R. Bakad

.uu |.|'|....I, Wi vk,
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Front line demonstrations of Fenugreek variety [Afg-3)
at Sangramgarh village of Bhilwara district of Rajasthan
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Dwirlng 2020-2021, a total of 55 Front Line
Demonstrations [FLDS) of seed spices wene
conducted at the farmer's fiebds in different villages
of Almer and Bhilwara district under the ICAR-NRCSS
SL5F programmee.

Manitaring of FLDs

Monitoring of FLDs (B fenugreek, AFg-4; 2 Fennel, AF-
2 Cortander, ACr-2) performance at farmer's fleld at
differant location of Sangramgarh willage of
Bhilwara district were carrled out on 3001 2/2020. In
one of the fenugreek FLD incidence of downy
mildew was obierved while at another |location
weed |nfestation was higher, The necessary
measures for sweed management, irmgation and
plant protectlon etc. were suggested o FLDs
beneficiaries. It was also sugoested 1o use minimum
chemical pesticides and maximum use of organic
plant protectien measures, Monitaring was carrhed
out by Dir. Shiv Lad, Sr. Scientist (Horticultura), Dr. R.D.
Meena, Sclentist (Plant pathology) and and Sh. 5.8,
Balai, TA.

District wise distribution of front line
demonstrations on different seed spices during
2020-21 undar SCSP
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Mame of district Crop Mo. of FLDs
Ajmer Cuamin ar
iCoriander 1
Bhihwara Ferugresek 50
Fennel 4
Corlander 3
Ajwain 5
Nigella 3
Total 155
Fleld day

A feld day was organized at Sangramgarh on
30/1272020, at the field of one of the SCSF FLD
beneficiary, In this field day a tetal of 35 5C
community farmers were participated and got
benefitted. Durlng the field day programims varous
Erop managEment i like management of aphids,

) ¢

donamy mildew and Irrigation were discussed with
farrmers and possible management were suggeited
In this programme inputs like botanical insecticide
soap af KKAR-NRCSS, Ajmer and Kisan torch were
distributed among the beneficiaries. The method of
application and preparation of botanical insecticide
soap was alio briefed among the farmers. The
programme was coordinated by Dr, Shiv Lal, S5
Schentist (Hooticultuee), Or. RO Meena, Sclentist

(Plant pathalogy! and Sh. SR Balal, technical
assistant.

Front line demonstrations of fenugreek
and Corlander varigties at Sangramgarh village
of Bhilwara district of Rajasthan
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Demonstration of Fenugreek FLDs to SC5P beneficiaries during Field day

4.5, Technology transfer and awareness
programmes on "Good Agriculture Practice
(GAP) of selected seed spices in Western Dryland
Reglon under Biotech Kisan Programme”

Cruring October, 2020 ICAR-MRCSS distributed thirty
fleld level demanstration for cumin, fenugresk and
Magourl Pan Methi [Ten each crapl in Ajmer, Magowar
and Jhunjhunu districts of Rajasthan. S5 cumin
demonstrations were ghven in village Katyasan
(Magourl, one in each village namely Saradhana,
Makrada, Bhudwada and Dabla in Almer districts,

a—

Nagouri Pan Methi input distribution
ot Marwad Mundwa

Seven fenugresk demonstrations were given in
Bhatiwada village of fhunujhunu district and three
demonstations were given in Saradhana (1) and
Dabla (2) villages of Ajmer district, Ten
demanstrations of Magourl Pan Methl were
distributed In Marwad Mundwa village of Nagour
district, Imputs like High yielding varithes {Cumin
GC-4; Fenugreek ARg-3 Naguor Pan Methl-Pusa
Easoori], fertilizers (Urea, DAF, MaoP), Herbicide andd
bio controd agents were supglbed to the farmers,

Fenugreek and cumin input distribution
at NRCSS Ajmar




Workshop on “Promoting GAP & IPM based
Cumin Production System”

ICAR-Mational Research Centre on Seed splces in
collaboration with Splce Board India, South Asla
Blotechnology Centre and Siate Agriculture
Cepartment, Govt of Rajasthan organdsed Cumin
Workshop on “Promating GAP & IPM based Cumin
Production System” on 047 Mevember, 2020, The
workshop was attended by mare than 35 cumin
farmers from Ajmer and Magour districts,
Participants were imparted with knowledge on
Good Cumin Production 55":11:-11!.. Integerated pest
and disease management, markel apporiunitles,
and Big-Package of Practices in cumin,

Brainstorming session on “Magouri Pann Methi:
Origin, Domestication, Crop improvement and
Production system”

On 3rd December, 2020 WCAR-Mational Research
Centra on Seed spices in collaboration with South
Asia Biotechnology Centre and State Agriculture
Department, Govt. of Rajasthan organised
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Brainstorming session on “Magourd Pann Methil
Origim, Domestication, Crop improvemant and
Prodisction system” at Depariment of Agriculture,
Magouwre |Rajasthan). The session was aftended by
50 Magouri Pann Methi farmers from Magoure
district and scientists of above departments Sh
Harjiram [l and Sh. Sharker Ram Siyak from state
department provided detadls regarding this crog in
the district. The facts were noted for filling
Geographical Indicator of MNagourl Pann Methi so
that farmers can get premium price for thelr
produce.

Maonitoring of demonstration fields

Scientist of ICAR-NRCSS visited the demaonstration
plots to examine the performance of the
technaolegies at the farmer’s field. The benaficiaries
were recommended about application of
appropriate pesticides as per need apart from
aclvice of Inter-culture operations, thinndng of plants
and irrigation etc.

Menitoring of cumin fields at Katyasini (Nagour)




Monitoring of Nagouwri Pan Methi field
at Marwad Mundwa

4.5, National farmers fair

Two days Seed Spices Kisan Mela was conducted at
ICAR-MRACSS Ajmer an 15-16th February 2020, The
fair was inaugurated by Sh. Bhagirath Choudhary,
MF, Ajmarand graced by Sh, Vasudev Devnani, Smt.
Anita Bhadel, MLAS from Ajmer district. Apart from
them Director, ICAR-CSWHAIL, Avikanagar, ICAR-
MRCC, Bikaner, Dr. Laxrikant Sharma, Principal
DAY college Ajmer, Dr, ¥, K. Sharma, Deputy
Director (Agriculture), Dr. D, 5. Bhatl, Incharge KVE,
Ajmer were also present as guest of honowr, Dr,
Gopal Lal, Director, ICAR-MRCSS, Ajmer welcomed
all the dignitaries on the dais, sclentists, officials
frevm various line departments and more than 2500
farmers that gathered for the events from the
variows parts of the state of Rajasthan, Gujarst and
MP and UP At Mela ground 50 stalls were
exhibiting thelr products, technologles with live
samples including CAZRI, lodhpur, CIAH Bikaner,
CSWHRI, Avikanagar, NRCC, Bikaner and SAUS,
MPUAT, SKENUA, NGDs and private vendors from
Rajasthan. There were two hrs farmer-scientist
imteractions in which farmers were encouraged to
ask thelr agricultural prablems to expers. Directar,
MRCSS in hiy speech appraised the augusi
gathering about the various activities of the centre
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involving development & release of varletles,
technalogies, post harvest managemeant of seed
Spices and other related activities, He also
mentioned thalt Rajasthan and Gujaral are
together producing B0% of seed spices of the
country {18.5 lakh tons) with the cropping area of
about T8lakh hectares and alsothat the increasein
production has gone up by 2.5 times within the last
two years. He also mentioned about the climatic
wagaries and ways to mitigate tham, The various
technologies developed wort INM, IPM werne also
mentioned by him. The seed splces processing, use
aof mano technology, patents and
commercialization activities were also presented
before the audience. As a mibe stane achiewements
the spread of seed spices to the farthest north.
easternareawere also mentioned here,

Chief guest 5h, Bhagirath Choudhary expressed
happiness for presence of large number of farmers
in the fair. He urged farmers to utilize the latest
techinologies developed by the host institute. He
was of the opinlon to enhance agriculture
education in Afmer district, Sh, Vasudey Devnan
praised the research work done at host institute for
benefit af seed spiced farmers. He stressed upon
raising farmers income by adopting new
inmovation in seed spice cultivatlon technology.
Smt. Anita Bhadel in her speech advocated organic
farming and increasing resource use afficiency
particularly in water deficit areas. Dr, Blati biiefed
about various achievements of the KWK, Ajmer
wert, animal husbandry, vermi-composting,
mushroom and azola production as well as poultry
etc. Progressive farmers from different areas were
given certificate of appreciation. The programme
was coofdinated by Dr, SN, Saxena, Pricipal
Scientist and his tearm which ended with vote of
thankstoall.
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4.7 Seed Spices Stakeholders Interface

The Seed Splees Stakehalders Intarface was hebd an
faruary 19, 2020 at Or. RS, Paroda Awditorium of
ICAR- Matiomal Research Centre on Seed Spices,
Tabifi, Ajmer (Raj), The progromme was chalred by
D, Anand Kumar Singh, Deputy Director General
(Hostheultural Science], BCAR, New Delhl. Sh, B K.
Menan, Chairman, World Spice Organization,
Ernakulam (Kerala) and Dr Homey Cherlyan,
Director, DASD, Calicut (Kerala) wene co-chainmen
The Seed Spices Stakeholders Interface was held
under MIDH project sponsored by Directorate of
Arecanut and Spices Development, Calicut (Keralal |
D, ALK, Singh, , , bold that we have todo collaborative
work for an-farm monitoring of pesticide
application based on real time monitoring of insect
pests and disease causing pathogens through the
use of Internet of Things (I0T) and giving forecast
advice to seed spice growers. He also adwocated for
pwareniess program among farmers for judicious use
of pesticidos. Dr. Singh also tald that theara s a need
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for collaborative role of private firms/ NGO and
exporter of seed spices in achieving the produce
clean and safe as well as fizlng the realistic MALS in
the produce. The target of doubling Agri-expart by
2025 can be achleved by giving emphasis on high
value cash crops like seed spices, Far this a Global
trade map of major seed spices has to be prepared
with economics of crop, patential buyers. supplier
and competitors. He advised that outdated
pesticides must be removed from package of
practices of different crogs and crop residues shoukd
be used for further value addition. He told that
elaborate research work should be conducted on
use of seed spices crop residues for enhancing
anim haatth and milk guality.

sh. B K. Menan, co-chalrman of the interface,
apprised the participants about the emenging lssue
of allergens in seed spices such as peanut allergens
and new MBLS for pyridinee alkaloids in exported
spiees, O, Homeay Cheryan, Director, DASD, Callewt,
highlighted the importance aof large scale



demonstrations of GAPs in seed splce crops for clean
and safe production, suitable for domestic as well as
eyport guality parameters

D4, Krtshna Kant, Principal Sclentist (entamology),
ICAR-MRCSS, Ajrmgr, mace 4 présentation on “status
of pasticide residue In seed splces”. He informed 1o
the parmcipants that commonly used pesticides @
sepd splce crops do not have label claim. Seed
spices harbor large number of insect pests during
crop growth as well as after harvest. D 5.4, Saxena,
Primcipal Scientist (Plant Physkology), ICAR- MRCSS,
Ajmer presented the Cryogenic grinding
technology for splces im which liquid nitrogen is
used to ool down the spice temperature during the
grinding process It helps in retention of volatile
components and preserves the matural aromal
fragrance besides higher medical potential of
cryogenic ground spdces. A live demonstration of
cryegenic grinding of splces was arganized for all
stakeholders during this event
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4.8 Farmers visit to the Centre

Farmers and other stakeholders visited the ICAR
MRCSS experimental farm, Enowledge park and biéa
cantiol lab during lanuary, 2020 1o December, 2020
Various farmees' grodp from Rajasthan and
adjoining states viz. Gujarst, M.E, UP, Punjab,
Haryana and Maharashira visited the centre during
cropping season as well asaff season of seed spices,
Groups were explained abot the ongodng research
activitles and warious seed spice production
technalogy developed by the centre. Approximately
5551 farmers, students and extersion workers
benefitied fram the on-site demo of advanded and
imnovative seed spices production technologiss
such as fertigation, off season production, high
yielding varieties, value added products and post
harvest management technologles of the centre
Dwiring Kisan Mela and differernt sponsored farmers
training programmes, knowledge and  skill up
gradation of the farmers was the prime atm of the
ICAR-NRCSS, Ajmer,

4.9 Sponsored Farmers Training programme arganized at ICAR-NRCSS

Tithe of training Duration

or ki unmat takneskiva

3 Besjeeye masaloka
utpadan or mulysvardhan

4 Adhikaamdani hetu
beejeene masala fasalotpadan

ki uririst takandkbya

ki unnat krishan kinyae
{Waomen farmers)

1 Beejeeymasala utpadan 251029 lan, 2020
kiunnat praodyogikiyan
2  Beejeeymasalautapadan F1o 7 Feby, 2020

111015 Feb., 2020

14-15Feb. 2020
5 Besjeeyemasalafasalotpadan 14-15Feb, 2020

6 Beejeey masalafasaloutpadan 241028 Feb, 2020

Sponsoring agency Farmers Cooardinators

benefited
ATMA, Chandrapus 31 D, BN Dubey
Maharashira O WLE. Meena
Mr. G.K Tripathi
Py ATRAA, 34 Cir, K. Kant
Magodur (Raj) D, D Meena
Mr. 5.R. Meena
POy ATRAA, E 4] O, A5, Meana
Chitfargarch {Faj) D M0, Meena
Dr. N. Choudary
Marishalkt FPO, A Cir. .0 Meena
Alwar (Raj)
Diirvori FPO, 20 Cwr. RS Meana
Vadgam iGuj}.
P ATRAA, 27 Cir, 5.M. Samena
Maoeur (Ral.) Dr. RD: Meena
Sh. 5.R. Balai
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4.10 Radia/Television talks
Mame of Topic/Title of the talk Dateand venue
Sclentists
O G Lal T Addvisory to the horticuliure farmers to RadioTalk in Phone inAlr-
mitigate the challenges arisss due to COVID- 19, Hum Honge Kamyab® program
ol AR Jaipur on 16 May, 2030
wrarer & e el @ as W sy s TV Talk on 03 Nevembaer, 2020
PRI et ST AT R W A wes DD Jalpur,
[ 5.M. Saxena *Use of PGRS in Agriculiure® 13 March, 2020, AR, Jaipur
b, YK, Sharma Management of cumin disease AR, Jalpuran 04 lanuary, 2020
[, Krishan Kant IPM o Seed Spices 8 December, 2020
DD-Rajasthaim, taipar
D, B.K. Mishra Wi waE A T o A 18 Decernber, 2020
DD-Rajasthan, Ladpt
b, ALK, ¥erma Seasonal Agrlculture Operations 13 March, 2020,
inCariander snd Cumin DD Kisan. laipu

4.11 Exhibitions conducted/participated

5r. Nameofexhibition/fair Duration

[ [+

1 Global PotatoConclave 2030, 28:31 Jan. 2020
Gandhinagar, Gujarat

2 Kbhan Nela 2020, Ajimer 15-16Feb. 2020

3 Kisan Mela, 2020, Barmer 24 Felr. X020

Mame of exhibitors

Organised by

Indian Potato Assoclation O M.D. Meena
ond [CAR-CPRI B 5.5, Meena
O YK, Sharma
Mr; PR Agrawal
ICAR-MBCSS Ajrnier O, WD, MiEena
M ML, Khan
KVE Gudamalamni Do K. Kant,
Mr. 5.R. Meena

4.12Technology Commerclalization by 1. T.M. Unit
Under the leadership of Dirsctor, ICAR-MRCSS, Apmer
B, BE, Mishra, nodal officer and In-charge MU
successfully executed the task of technology
commercialization and prepared the monthly and
annual report of NAFF funded IP & TM project of FCAR
A non-exclusive Mol was executed for

cammearcialization of seed spicas variety Ajmee Dill-
2{AD-7) between ICAR-MRCSS, Ajmer and B K Seeds
Company, Shivall Magar OD O3 Aurangabad
{Maharashira) 431003, India an 10th February,
2020 In which a licensa fee of Rs. 30,000/~ was
charged for three years along with applicable

ravalty charge.
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A non-exclusive Mal was exwecuted for
commercialization of seed spices wvarkety Ajmer
Fefugreek-5 (AFg-5) | bestwern CAR-NRCSS, Ajme
and Chavan Seads ﬁﬂﬂlﬂﬁny. Mear Savana Phata,
Buldhana, (MH] an 20th Nay, 2000 inwhich a license
fee of Rs. 30,000/ was charged far three years along
withapplicable royalty charge.

A non-exclusive Mol was executed for
commercialization of seed spices varisties  Ajmer
Coriander-2 {ACr-2) and Ajmer Dill-2 (AD-2] batween
ICAR-MRCSS, Ajmer and GPS Hybrid Seeds Pyt Lid,
Krushl Audyoglk, Sahakarl Sangh, Ganeshpeth
Magar, Nagpur (MH] an 15t Dec, 2020 In which a
license fee of Rs, 60,0004 - was charged for three yeary
along with applicable royalty charge.

Mewly renovated ITMU Musewm was inasgurated on
i9th Jam, 2020 by Or, Anand Eumar Singh, Deputy
Director General Morticultural Science], ICAR, New
Delki in the prefence Sh, B K Menan, chalrman,

World Spice Organization. Ermalulom (Keraka) and
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Ew, Homey Cheriyan, Director, DASD, Calicut (Kerala)
and Dy Gopal Lal, Director, NRCSS. On this occasion
ECIEATISES, prug.rr-.sl-.-r farmiers  and e Lpkce
processons ot were also present at ICAR- NRICSS, Ajmes,

Intellectual Property and Technology Management
Unlt (IPSTR), ICAR- MRCSS, contacted with many
seed marketing and food items producing firms
for cammerclalization of the institute technology
to end wser. NACSS, Ajmer got succoess (n
commercialization of Eight seed spices warietios
thraough Memorandums of Understanding/
Agreements with Seed Companles/ FPG/ NGO, in
recent years, namely Ajaymans Kisan Samruddhi
Producer Co. Lid (A FPO under SFAC, Moh &FW,
Govtaf india) Kekrl, &pmer, Marishaktl Agriculture
Producer Company Lid, 60 Ibtada, Near Harana
Clrcle, Rajgarh Road, 200 Feet Bye Pass Road, Alwar
Rajasthan, India and ALK, Seeds company, Shivajl
Magar, OIDCD. Aurangabad-43 1003, (Maharashtra),
India,

Release of NRCSS technology Calender on the
occasion of Foundation day on 19 Jan, 2020

Wisit al ITMU knoweldge park during Interface
maating of stakeholders on 19 Jan, 2020
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9. Training and Capacity Building

Programmes

5.1 Training and Capacity Building of NRCSS
employees

Drr. B.K. Mishra attended ATIPIO-25 training during
27-2B Feb, 2020 at Institute of Secretariat Training &
Management. old JNU campus, Ber Saral, New Delhd,

Dr. BK, Mishra anended fourtesn days wvirtual
workshop-cum-training on “intellectual Property
Rights in Agricultural Research & Education in India’;
jominthy organized by ICAR- 1P & TR Unit, New Delbi &
National Agricultural Higher Education Project,
ICAR, Mew Delhi during 12-28 Septemibern, 2020

D, Marendra Choudhary attendad 21 days \Winnes
School on “Good agricultural practices and valus
chain management in high value low wolime
harticultural crops” from 1 10 21 February, 2020 #
ICAR-MNRCSS, Ajmer.

5.2 Training and Capacity Bullding Programmas
Drganised by NRCSS
ICAR sponsored Winter schoaol

A'Winter School on "Good Agnicultural Practices and
Value Chain Management in High Value Low Yolume
Hortlcultural Crops® from 1-21 Febeuary 2020 was
organdzed at ICAR- MRCSS, Ajmer, Rajasthan The
training programme was inaugurated by D MU
Rathore, Wice-Chancellor, MPUAT, Udaipur. iIn the
inauguration function Dr, Rathore emphases on
significance of GAPs and postharvest management
in agricufture particudarly in hortioulieral crops
Dimector ICAR-NRISS and Course Director, Winter
Scheal highlights importance of Good Agricultural
Practices and Post Harvest Management in
Hortbcultural Crops paricularty seed spioes to
double the farmers Income and to produce the clean
and safe produce for the domestic as well as
intermational market. This training programme was

spansoned by Agricultural Education Division, Indian
Councll of Agrlcultural Research, New Delhi,
Scientists and Assistant Professors and above from
ICAR institutes and State Agrcufture Universities
wire participated in the training progrsmmae, Total
0 trainees from 7 states sttended the training
programme, This pregrarmme has been planned with
beoad objectives of imparting advance technalogias
to the ICAR scientists and teachess/researchers of
Mational Agriculture Research Systerm to improve
thedr skills with Latest knowledge and technigues,
The course contents were designed to develop
better understanding and high level of compstancy
In traineas towards good agriculture practices and
postharvest management of hosticulture crops. The
lectures and practicals were deliverad by the sxports
from ICAR- MRCSS and from others institutes, In the
exposune vislt of mainees, they were visited Spice
Park Fodhpar, CATR, Jodhpur and a kocal Frult and
floveer processing Unit. Ajmer.
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etc. attended

G.Lal

* Video Conference af all Directors of ICAR Institutes
» Webinaron "clence, soclety and exponential change:

Reimagining the futare” conducted by DG (Ag. Eduw.),
ICAR, New Dethi

Meeting on Review the achievements of ICAR-HFSR
including AICRP-IFS and Al-NPOF schemes for the period
of 201 7-20 and discuss Future research programmes
and activitiesduring 2020-2025

Webinar on “Sphoes In the post COVID scenarin”
organized by ICAR-IISR, Eozhikode atICAR-IISR, Kozhikode,

Webinar on "Post Pandemic (COVID-19) Challenges and
Dptions in Agriculture including Hodticulture” organized
by CHAlin conjunction with Lt Amit Singh Memorial
Foundation and RITSAL, Hyderabad

Webinar on "Indian Seed Spices: Quality, Challenges &

Opportunithes” ormanized by All India Spices Exporters Farum .,
Webinaron "Ecology is tha Stable Economy” Organized by 1ARL,

New Delhion the occasions of worldenvironment day.
Mational webinar on Avenuesin Horticubture in post COVID

scenarka, and delivera lead lectune on Seed Spices - An Option

forentreprensurship, organizing by Collage of horticulture
and forestry Jhalarapatan city, Jhalawas Rajasthan,

Meeting of the State Food Secority Mission Executive

Committee (SFSMEC) hald under the Chairmanship of Principal
Secratary, Agriculture and Horticulture at CR-2 Secretariat Jaipur,

14" Amnusall Review Meeting of MIDH programmes
organised by DASD, Calicut

State Level inter Departmental Work Group meeting under

ATMA project at Agriculture Commissianerate, Jaipur, Rajasthin,

7E" Hindi meeting Magar Rajbhasa Karyanvayan
Samiti, Ajmer,

Review meeting of Horticulturne division Chaired
by MOS 5h. Kalash Chodhary.

Plant Garmplasm Regestration Committea Mesting
organinng by ANCRP unit [I58 Calicut

10 April, 2020
16 May, 2020

26 My, 2020

27 May, 2020

28 May, 2020

29 May, 2020
05 June, 2020

08 Jure, 2020

15 June, 2020

2B-29 July, 2020
16 September, 2020
i3 September, 2020
22-23 Sept, 2020

29-30 5ept, 2020
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+ Webinar on "Establishing an Integrated Value Chain 27 October, 2020
for Export of Seed Spices from Jodhpur -An Interface
with Key Stakeholders”,

« 28" mesting of Central Sub-Committes on I8 October, 2020
CropStandards, Notification and Release of varistios
farHarticuliural Crops,

* Meating of Parliamentary committes 31 Octobes, 2020
onOfficial Languages atVigyan Bhawarn, Mew Dabhi.
* Mesting ef PPVFRATASK FORCE on Fennel 0 November, 2020
and Cumin onfinding DUS guidiings.
SM.Saxena  * Meeting chaired by District Collector, Ajmer Tth lanuary 2020

at Collectosate, Ajmerfor discussing reguirement of
additional land for CAR-NRCSS & fmer in connectionwith
pending issuss of ICAR-NRCSS, Ajmer with state government,

* Webinaron “Spicesin the pest-COVID scenario® 7th May, 2020
organized by ISR Calicut through online system
+ |CAR Regional Committes Mesting B October, 2020
|Afrernoon Session) hedd onthrowgh Zoom meeting.
YK Sharma = Global Potato conclove 2020 at Mahatrma Mandir, 28-31 January 2020
Gandhinagar, Gujarat
+ Toom meeting NABL Accreditation of ICAR Laboratories 23 Julby, 2020
+ 14" Annual Review Meeting of MIDH programmes Z28-20 Juby, 2020
organised by DASD, Calicut .
» X¥XI'Workshog of AICRP an Spices at ICAR-NSA, 29-30 Sept 2020
Calkcut throuwgh Virtual pladform,
= |CAR Fegional Committee Mesting 1 B October, 2020
{Afternoon Session) held onthrowgh Zoom meeting .
= National Webinar on Integrated Disease Management 12 Octabsr 2020
In Horticultural Crops organized by College ofHorticuliure,
50ALL lagudan,
= e District One Product Meseting at District Collectorate, Ajmer, 24 November, 2020
Krishnakant + WebinaronSpices i the post-COVID scenario 27 My, 20210
through onfine systerm at ISR Calicut.
OF Ashwath . = “National Seminar on Landslide Mitigation and 2B-29 February 2020

Siope Management’ held at ICAR-ISWC, Reglonal Cenre,
Udhagamandalam, Tamil Nadu,
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* Webinaron Soil-Centric Green Revolution: A Paradigm Shift 19 August, 2020
arganized, by the Punjab Agricultural University (PALI), Ludhiana.

* |nternational web conference 28-31 Dec, 2020
on Global Reseanch Initiatives for Sustainabée Agriculture
& Allied Scisnces (GRISAAS- 3000

s 70" Mational Web- Conference on Sustainabde Soi and 29-30 D, 2000

Water Management for Bio-diversity Consensation, Food Security
and Climate Resilience during December 29 5 30, 2020

5.5 Meena ¢ "Two Days District Level Farmers Seminaron® I9Febto 01 Manch,
Krishko ki Aamdani Badane ke Privesh me Bijiye Masalon 2020
Ki Unnat Kheti” at KV (CAZRI), Bhu) (Gujarat),
B.K. Mishra = Mational webinaron boosting immiunity through 1-8%eptember, 2030
horticubture organized by SHRD, Ghaziabad {UFP).
* VAIBHAV SLIMMIT - Agro-Econamy & Ocrober, 2030

Fosoch Security on session Theme - "Microbial Resournces
far Sustainable Agriculture® organized by KCAR- IARL Mew Delhi.

¢ Meeting of Pardiamantary committeson 31 October 2020
Oifecial Languages at Vigyan Bhawan, New Dethi.
# “Dnfine National workshop on intellectual Property 2B Movember, 2020

Fanagement in Agricultune” arganized by ICAR-Indian instinune
of Agricultural Biotechnokogy, Ranchi, tharkhand.

R.5 Meena = National\Webinaron "Entrepreneurship Oppartunities 18¢h-20 Mune, 2000
in Agricufture for Migrant Warkers in Covid- 197, at KVE Anta,
Baran Rajasthan
* Webinaron Improved Production Technologies 2T Auggust 2020
In Black Pepper”,
¢ |nternational Webinas an “DUS testing data Ot ?, 2020
management/Automation/image Analysis”
¢ Webinaron Contemplative Perspectives on Seed: Sep 10, 2020
Conservation, Duality Assurance and Supply Systems.
S.Choudhary = Webinaron Spicesinpost - COVID scenanio organized 27 My, 2020
by 5R, Calicut,
# Webinar on "Word Ermdronmient Day-2020° organized 5 Jun, 2020

by MAHEP (WCAR] - CAAST, IAR], Mew Delhi

* Webinaron "Agriculiura: the back-bone of indian Econanmy” 2 July, 2020
organized by Pacific Academy of Higher Education and
Reseprch Uindversity, Udaipur, Rajasthan,
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+ National Conferenceon Agricuftusal Resource Management 17-19duly, 2020
for Atmanirbhar Bharat”™- 3030 organized from 17th to 19¢h Juby,
2020 at College of Agriculture. Irsisemba, Manipur, India.

¢ |nternathonal E-Conference on ‘Bdvances and Future Qutiook in - 24-27 Mov, 20040,
Bigtechnology and Crop Improvement for Sustainabile Productivity’
organised by the Department af Biotechnology and Crog
Improvement, Callege of Horthculture, Bengaluru during
24-2Tth Nevember, 2020,

MO Meena = National Seminaron Spices: Emerging trends in production, 21-22 lanuary, 2020
processing and marketing at ICAR-CCARIL Odd Goa,
* “Global Potato Conclave 20307 at Gandhinsgar, Gujarst ZB-31 Januiary, 2020
* International Wel- Conference on New Trend in Agriculture, 311-22 June, 2020

Emvironmientat and Blological Sciences for Inclusive Development

= National Webinar on "Recent Advances in Seed Spices Production” 4 August, 2020
5K Dantiwara Agricultural Uiniversity, Gujarat

« 38" annual Conference of Agricultural Ecomomics 16-18 Dec, 2020
Reseanch Association
BE Verma = MationalWebinar on Awarenessand Use of CefA 25 June X020

Resources throwgh HGate Discovery Platform

organized by Nehru Library, CCS Haryana Agricultural Lniversity,
Hisar in Collabaration with Consortium for eResources

in Agricufture (CeRA) DEMA-ICAR, New Delhi,

+ Mational Conference on Agricultune Resource 1719 July 2020
Management for Atmanirbhar Bharat, organized
by Central Agricuttural University (CAUJ Imphial, Manipir.

* VideoLecture on Matlonal Accreditation Board for 232 July 2026
Testing and Calibration Laboratories INABL] Accreditation of ICAR
Laboratodies oaganized by IPETM Unit ICAR Hogrs Mew Dalhi

¢ |nternational E-Conference on "Advances and 24-27 Moy, 2020
Future Dutleok in Biotechnology and Crop Improvement for
Sustainable Productivity” organized by the Departmentof
Biotechnodogy and Crop Improvement, COM, LIHS, Bengaluru

Shiv Lal * Webinarorganized by CHAL New Défhiand 21 May, 2020,
Lt Amidr Singlh Memarial Foundatian
= Webinar on spices in the post-COVID scenaric” 27 May 2020

inconjunction with the Annual General Body meeting
of the Indian Society for Spices
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* Waorld environment day webinar 2020 organized 5 dune X120
by Centre for Envirenment Sclence and Climate Resillent
Agricufture [CESCRA), Noclear Researchlaboratory Building,
ICAR-Indian Agricultural Ressarch institute; Maw Defhi- 11001 2

¢ International Web-Conference on "Mew Trends in Agricultung, 21-22 June, 2020
Ermvironmental & Biologhcal Sclences for Inclusive Deveblopment
(NTAERSID-20200°

* Webinaron Agriculture Extension Priorities during 3 July, 2020
CONVID times Grganized RCRC, Buddha foundation and ICAR

* 92" Foundation Day and Award Ceremony 16 July, 2020
ofthe Indian Covncll of Agricultural Research

= VideoLecturs on MABL Accreditation of ICAR 22 Juby, 2020
Laboratosies organized by ICAR

* NatonalWebinaron ® Recentadvances 4 fugust J030
inSeed Splces Production”, srganized by
Sardarkrushinagar Dantiwada Agricuftural Undvessity,

M. Choudhary = Webinar cum Panel discussion onSpices 27 May, 2020

on Post Cowvid Scenario

* Webinaron Post Pandemic (COVID-19) Challenges and 2B May, 2020
Optionsin Agriculture including Horticulture, organised
by A5M Foundation, New Delhi,

* Imternational Web-Conference on Mew Trends 2122 Junee, 2020

in Agricubture, Emidronmental & Biological Sciences for Inclusive
Development held on 21-22 June, 200 by anline mode,
organised by Agro Environmental Developmenial Society, India.

* SwachhataWaorkshop 21 Decambes, 2030

5.3 Education (students guided)

Name of the student Degree/cource Title of project work Mame of university

Mir Vinod Patel | Block  Certified Farm Management of Insect Maticmnal Instinge of D, Krishna Kant
Technology Manager,  Adwisor on Peut (Aphic] and Ditease  Agricuttural Edtendon Principal

ATVA Progect, Seed Sploes {BHght) i Clmmén Management (MANAGE!, Scientlst and
Ahmadabad (Gujarath  {Curmin) Hyderabad, Telangana  Mentor Scientis
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6. Awards and Recognitions

6.7 Awards

Dr. 5. N. Saxena, Principal Scientist {Plant
Physiology] was admitted as fellow of indian Society
for Spices, Calicut, Kerala for outstanding research in
seed spices

Dr, O.P, Alshwath, Principal Scientist (Sall Scence)
was awarded fellowship of Society for Schentific
Development In Agriculiure [(SSDAT), far the
dedicated effort and contribution in the field of soil
sehence during "Global Ressarch Initiatives for
Sustainable Agriculture & Allied Sciences (GRISAAS
2020} during 28-30 December, 2020

Dr. B.K. Mishra, Principal Sclentist (Micro Blofogy)
wat pwarded fellow of Sochety for Horlowltural
Research and Development (SHRD)Y, 50-70 , Shasil
Magar, Ghaziabad -201002 (UR)

Dr. Sharda Choudhary, Senlor Sclentist {Blo
Technology]  was awarded fellow of Society for

6.2 Recognitions

Harticultural Research and Déveloprment (SHRED) for
significant contribution in Horticulture Research
and Development,

Dr. Shiv Lal, Senlor Sclentlst [Hortlculture)  was
gwarded by Youmg Hortioulturkst Award-2020
conferred by Agro Environmental Development
Soclety [AEDS) on the occasion of Infernational
Web-Conference on “Mew Trends In Agriculture,
Erwiranmental & Biological Sclences for Inclusive
Development (NTAEBSED-2020)"held on 21-22 June,
2020 by online mode,

Dr. M.D. Meena, Sclentist |Ag Economics) was
awarded by Youwng Scientist Award for contribution
in field of Agricultural Economics by Agro
Environmental Development Saciety (AEDS),
Rampus, Uttar Pradesh during Web- Conference an
Mew Trend in Agriculture, Environmental and
Biological Sciences for Inclusive Development
durbrig 21-22 Jume, 2020,

Or. 5.M. Saxena

otlver pournals)

February 2020,

D ¥ K. Sharma
differont centres,

* ElectedVice President of Indian Society of Seed Spices, Ajmer

» Acted as reviewer of journals Dlournal of Food Processing and Preservation, Journal of
essantial oll Reseanch, Journal of Esssntial D8 Bearing Flants, Legume Research and

« Coordinator for Seed Spices Stakeholders Interface on Good Agricultural Practices
(GAPs) for domestic and export promotion of clean and safe seed spices-on 15)anuary,
070 at BOAR-MRC on Seed Spices, Tabiji, Ajmer [Ra).)

* Coordinator for Seed Spices Kisan Mela during &t ICAR-NRCSS Ajmer of 15-16th

* Member of Monitoring Team of AICRP on Spices to monitor the AICAPS experimentson

= | ]
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Dr. OF Alistwath

D, Krihana Kt

Dw. 5.5 Meena

Dr. K. Mighra

* Chair the session on Crop Protection on 30 September 2020 in XXX Workshop of AICRP
onSpices

* Editor, Annual Report of ICAR-NRC on Seed Spices, Ajmer

= Evaluated M.5c. |Ag.) Plant Pathodogy Thesis of 5K RALL Bikaner,

* |nvited as Resource Person and dellvered lecture on 'IDM in export orlented seed spices.
crops for higher quality’ in Winter school on Good Agricultural Practices and Value
Chain management in high value low volume horticultural crops from 1-21 Febraary
2020atICAR- NRICSS, Ajmer,

* Elected as o vice president of '5oll conservation Saciety of India’ for the year January 1, 2020
to December 2023,

* Nominated and appainted as Councilor by the Indian society of soil surveyand land use
planning for the year 199920208 2020-2021,

= Liad speaker in national conference invited as o bead speaker on "Landslide mitigation
and sustainable skope management through bic-engineering of horticultural crops for
three dimensional benefits” in ‘MNational Seminar on Landsfide Mitigation and Slape
Mansgement” hild during 281th to 29th February 2020 st 1ICAR-HSWC, Begional Centre,
Udhagamandalarm, Tarmil Madu,

* Dbsierver; for JET Exam conducted by ALl Kota to obserse smoathly conduction of exam
a1 5t Joseph S¢ Secondary School, Ajmer on 29,09,2020,

» Chairman of the session; Soil contamnation, Remediation and Management. During
2oth Mational Web- Conference on Sustainable Sofl and Water Management for Big-
diversity Conservation, Food Security and Climate Resilience during Décember 29 & 30,
2020,

* Elected as Socretnry, Indian Sockety of Seed Spices, Ajmer

= Appointed as Mentor Scientist for Certified Farm Advisoran Seed Spices by MANAGE,
Hyeleratad,

* Ediitarn, Annual Repart of ICAR-NRC on Seed Spices, Ajmer

* Course Coordinator for organizing 21days Organized Twenty One days Winter School
on “Good Agricultural Practices and Value Chain Management in High Valwe Low
Volume Horticultural Crops” during 1-271 February, 2030 al ICAR-NRCSS, Almer (Faj.)
Sponsored by Agricultural Education Division, ICAR, Mew Delhl.

* Member Acadermnic Councll of Bhagwant University, Ajmer and participated in three
virtual academic councll meetings held during 2020,

* Edivor, International Journal of Seed Spices, published by Indian Society of Seed Spices
(I555], ICAR-NRC on Seed Spices, Ajmer-305206 (Raj.}

s Fallow of Society for Horticultural Ressarch and Development (SHED), SD-70, Shactri
Magar, Ghaziabad-201002 (UR)
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O, A5, Meena

Dr. 5 Choudhary
Dir. Shiv Lal

De. MO Meena
Dr, ALK Vetma

D M. Chowdhary * Co-comvener of seed splce fanmers fairand Sangoshthi-2019 onganised on 1516, Feb. 2020

» ChiefEditos, Annual Report of ICAR-NRC on Seed Spices, Ajmer

* Course Co-coordinator for organizing 2 Vdays ICAR- Winter school on Good Agricultural
Prasctices and Value Chain Management in High Value Low Volume Horticultural Crops
curing 1to 21 Feb, 2020 at ICAR-NRUSS, Tabiji, Ajmer,

» Co-coordinator for Seed Spices Stakeholders Interface on Good Agricultural Practices
(GAPs) fior domestic and export promotion of chean and safe seed spices on 19Janiiary,
2020at iCAR-NRC on Seed Spices, Tabdji, Ajmer {Raj.}

* Programme coordinators for capacity building program on organic production
technelogy of seed spices for NEH region at ICAR-MOFREon 30-31 January 2020

» Exceflence Awvard as revsewer of Indian Journal of Agricultural Research, ARCC journals.

* Eclitor, Masala Surabhi Magazine (Hindi)

* Editor, International |, Seed Spices

* Best Oral Presentation Award for presenting a research paper on "Enhancement of
genetic resounces for higher yield and quality in seed spices through induced
mutagenesis” In: Mational Conference on Agriculture Resource Management for
Atmanirbhar Bharat, organized by Central Agricultural University (CAU), Imphal,
Manipur during 17-18 July 2020.

= Editor, Massla Surabhi Magarine (Hindi)
* Editor, International Journal of Seed Spices

* Course Coofdinator for organizing 2 1days Organized Twenty Ooe days Winter School
on “Good Agricultural Practices and Valug Chain Management in High Value Low
Volume Horticultural Crops” during 1-21 February, 2020 at ICAR-NRACSS, Ajmer (Raj)
sponsored by Agricultural Education Division, ICAR, Mew Delhl

BtICAR-MRCSS, Ajmer
= Editor, Annupl Report of ICAR-NRC on Seed Spices, Ajmer
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1. Linkages and Collaborations

Linkages and collabarations are the important tool
to enrich and share the knowledge gained by an
individual as well as at Institute level, This alsa helps
to increase output and share knowledge. ICAR-
Mational Research Centre on Seed Spices, Ajrmer has
been a key functionary towards collaboration and
linkages with wvarious ICAR Institutes, State
Agricultural Universities, Central and State
government organizations and other govt. and non-
government agencies working on the different
aspects of seed spices résearch and development in
the country. ICAR- MRCSS i@ always encouraging
collaborative research works with paralbel institutes
of universities. During this perlod, Institute has
established the collaboration and linkages as
rrentioned below:

MOU Signed with SAUs [ Institutes

= Maharana Pratap University of Agricufture and
Technology, Udaipur, Rajasthan and ICAR-
MRCS5, Ajmer for mutual cooperation in
pgricubiural research, education and extension
inares of seed spices on 27 Juk2 030 a1 Udaipar.

= 5 Karan Marendra Agnculture University,
Jobner, Rajasthan and W AR-NRCSS, Ajmer for
mutual cooperation in agricuftural research,
education and extension in area of seed spices
o 25 August 2020 at Jobnes, Jalpur,

= Dayanand Collage, Ajmer, Rajasthan and ICAR-
WRCES, Ajmer for mutual cooperation in
agricultural research, education and extension
inareaof seed sploes.

= Tamil Medu Agricultural University [TMALLY,
Coimbatore, Tamil Nadu and ICAR-NRCSS, Ajmer

for mutual cooperation in agricultural research &
education inareaof seed spices),

All India Comrdinated Research Project on Spices
CAICRP), Calicut, Kerala,

Central Agricuftural University, Campus,
Pasighat, Aruniachal Pradesh,

Collage of Horticulture and Forestry, Jhalawar,
Aajasthan,

Directorate of Afecanut and Spices
Development (DASDE, Calicut, Kerala.
Farmers, NGOs and Traders.

ICAR-ATARI, Barapand, Meghalaya. ICAR-ATARI
Jacthpur, Rajasthan,

ICAR-Cantral Arid Zone Ressarch Institute
(CAZRI), Jodhpur, Rajasthan.

ICAR-Central Institute of Post-Harvest
Englneering and Technology (CIPHETH
Ludhiana,

ICAR-Central Institute of Sub-Tropical Institute
(CESH), Lucknow, Uttar Pradesh,

ICAR-Cantral Institutés of Ard Horticulture
(CIAH), Bikaner, Rajasthan,

ICAR-Central Plantation Crop Research nstiiune,
Reglinnal Stathan, Kahibkechi, Guwahatl, Assam.
ICAR-Contral Research Imstitute for Dryland
Agriculture, Hyderabad, Andhra Pradesh,
ICAR-Central Sheep and Wool Research
Imstitute, Avikanagar, Tonk, Rajasthan,

ICAR-Central Soil Salinity Research Institute
(C55R1), Karnal, Haryana,

ICAR-CPR|, Regional Station, Upper Shiflong,
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Meghalaya. ICAR-Directomie of Medicinal and
Aromatic Plants Research, Anand Gujarat.

ICAR-Indlan Agricultural Research Institute,
Pusa, Mew Dilhi and it regionsl centres.
ICAR-Indian Institute of Farming Systems
Research, Modipuram,Uttar Pradesh,
ICAR-Indian Institute of Horticultural ressanch
(IIHR), Bemgalur.

ICAR-Indian Institute of Spices Ressarch (HSRA),
Calicut, Kerala

ICAR-Mational Bureau of Agriculturally
Impostant Micrno- argandsm, Mauw, Uttar Pradesh,
ICAR-Mational Bureau of Plant Genetic
Resaurces (MBPGR], Maw Dalhl.

ICAR-Mational Bureau of Soil Surwey and Land
Lise Planning (NBSSELUPY, Magpur, Maharashtra,

HCAR-Mational Research Centre on Grapes, Pune,
Maharashtra.

HCAR-MRC for Orchids, Pakyang, Sikkim,

ICAR-Protection of Plamt Varietes and Farmers
Right Autharity (PPVFRAJ, Gowt. of India, New
Dhelhi.

ICAR-Spices Board Cochin, Kerala,

EWKs: Apmer, Anta. Banswara, Barmeas, Bundi,
Chomu, Dungarpur, Gudamalani, lalore,
Jhum i, Jhalawar, Kota, Magaur, Pokhran, Pall
& Pratapgarh.

SAL's fe SKRALL Bikaner; MPUAET, Udaipur;
SEN Agriculture University, Jobner Kola
Agricultural University, Kots; Jodhpur
Agricultural University, Jodhpur; SDAL,
Bantiwara; CCSHAL, Hisar; PALL Ludhiana,
SKUAT, 5 Magar; APHL, Hyderabad; UAS,
Dharwar ard NDUAT, Faizabad,

State Agriculture Department of Rajasthan and
Gajiarat,

—_—d
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8. Publications
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International Journals

. Asangl, H., Saxena, 5N, Kattimand, KM, Kulkarmi,

M5, Rotikal, YE. Mastiholl, AB. Jamesl
Jreabegar, M.OL and Siddappa, R, [2000). Genetic
vartation in essential of constituants of ajwain
{Trachyspermum amm/i L Sprague) varietles at
varylng nitrogen kevels under semiarid tropics of
northern Karnataka, India toumnal of Exsestial O
Bearing Monts, 23:6,1324-1333,

. Choudhary, 5. Mahantesha, Maika, BN, and
Meena R.D, (2020, ientification and expression
anithis of candidate genes sssocisted with
stem gall disease in Coriander (Corlondeum
sertiviornt L) Cultivars, Malecwlor Bralogy Reporrs
hitpsyYdol.ong 10.1007/511033-020-05630-0

. Mishra, B.E., Saxena, 5.4, Kant, K. (2020). Ablotic

stress tolerance in horticultural crops by
phytobeneficial microblal inoculants: & review,
MO Food Process Technodogy. B4 1 26-130. DOl
10,1 5406,/ mojfpt.2020.08,00252.

Mational Journals

. Alshwath, OF and Lai, AL {2030} Soll compaction
and wetness effects on &ffiux of greenhouse
gases. Journal of Soll Warer Conservation, 19(3)
244-353, DOl: 10.5958/2455-
Fra5.2020,00033.86,

. Alshwath, OB, Mehta, RS and Lal, G (300

Effects of in-situ composted seed spices
residues on growth, vield, nutritional
pararmeters and seasanal carbon offiet by anise
crog, iriermationa . Seed Spices, TOVT}: 3946,

. Balasubramanian, 5. Kumar, R. Roselin, P,

Saxena, 5.M. and 5Singh K.K. (2020}.

L

Dretermination of thermal properties af ambient
and cryoground black peppes mtemationa) )
Sewd Spéced, 1001} 76-83,

Barofla, 5.5, Mishra, BKE., Tripathi, K, Hindala,
MR, and Seweda, M. (2020]. Patent application
procedure and preparation for filimg in India,
International J. of Creative Research Thawghts,
BI10): 2098-2108.

Choudhary, 5. Bamlia, 5.K, Sharma, R, Krishnan,
R.5.R., Hindala, M.R. and Sewda, M. {2020). Gene
sllemcing in horticuffural transgenic plants:
mechanisrm, technologies and application In
horticuttural crops. int. 4. Curr. Microbiod App. Scl,
QITTET040-1054,

Dubey, PN, Lal G, Meena, 55. Saxena, 5N,
Sharma, Y. and Kant K {2020, Performance
and residue status of some selected pesticidesin
cumin cultivation. interngtional A Seed Sprices,
100V 1E-119,

Kant K. Sharma, YK, Meena, 5.5, Mishra, B.E,
Saxena, Lal, G, and Meena, 5R. (2020
Technology dissemination and adoption for
pest and diseases management In cumin at
tarmers field through non chemical methods.
Internotional §. Seed Spices, 10421 31-34,

Kant K., Sharma, YK, Mishra, BE., Saxwena, S,
Meena, MK and Meena, SR (2020) Farmers
level adoption of eco-friendly plant protection
techniques for Seed Spice crop: Anm. P Protec
Sel 2B(3216-218,

Lal, G, Chaudhary, M., Lal 5. Sa&osna SM.
Shekhawat, N. and Choudhary, ME. (2020},
Effect of differant drying methods an essential
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ail contents and composition of Lemongrass
[Cymbopogon cifrafusk. nfernotiongl L of Seed
Splces; 1042):25-30.

Lal, G, Choudhary, MK, Lal, Shiv. Meena, RS and
Shekhawat, Mela. (20000 Growth, yield and
ewsantlal oll of corlander | Corandrum sativum L)
varlety ACr-2 as influenced by varlous nutrient
lewels and crop gecmetry. infernational fourmal
of Chemicel Sfodies Bid); 2749-2752,

Lal, G, Meena, NK, Meena, RS, and Bhatt, B.5.
(20201 Impact of technological interventions on
performance of corander through FLDS in TSP
area of Banswara, interiational J, Seed Spices,
OV 3026,

Lal, G, Meena, K., Meona, .5 and Kannojia, Y,
[2019), Impact of technological interventions of
seed spices through FLDs in TSP area of
Pratapgarh-A success story International L Seed
Spices, W21 1-5.

Lal, &, Meena, 5.5 and Lal, 5 (20200, Migella
[Migelia sattva L), a novel herb can cure many
diseases; A review. international J Seed Spices,
H0(1E1-10.

Maloo, 5R. Sharma, RS, Jain, D, Choudhary, 5.
and Soan, W, (2020}, Assessment of genetic
diversity in fenugreek (Trigonello foenum-
grovcum] genotypes using morphological and
micbecular markers, fndian fournal of Agricuftungl
Sciences, 30 1125-300

Meena, B.5. Indoria, O, Meena, B.0. and Meena,
55 (020 Inter-relation between spices and
chronic diseases: & Review. International 1 Seed
Splces, 10{11:65-T2.

Meena, MO, Lal, Goand Mesna, 55, (20200,
Market arrivals and price behaviour of con sncer
sesds In Rajasthan, fadin. Infernational 1 Seed
apices 1013 27-38.

Meena, M.D, Lal, G. Ehan, M.A, Meena, RS,
Meena, B, Meena, 5.5, and Mishra, BE. (2020},
Cumin and corander cultivation: An economic

18.

19,

20.

2,

22,

43,

24,

25,

analysls, infermational /. Sead Spices, 102} F4-79,

Meena, A.O. Lal, G, Meena, 5.5, Meena, NK,
Chaudhary, N. and Mesna, N.L. (2020). 5ol borma
diseases and their organic management in
cumin A feview, Infernational L of Seed Spices,
10(2k65-73,

Meena, RDL Mesna, RS, Sharma, YK, Meena,
55 and Meena, ML (2020). Response aof
fenugreek varieties against Rhizoctonia sofand,
causing root rof frternational ) Seed Spioes 100711
7375

Meena, RS, Lal, G, Meena, MWK and Mall, 5.C.
(2019}, Yariability and character assocation in
fennel [Foeaicidum volgare ML) germplasm,
inrermational £ Seed Spices, 9] 2): 39-36,

Meena, RS, Verma, AK, Meena, MK, Ahari, &,
Balal, 5.8, and Mali, 5.C, (2019, Varkability and
corfefation studies for yleld and yleld
contributing traits in fennel [Foenicolum vulgearne
ML) germplasm. infernational J, Seed Spices,
67T 2,

Meena, 5.5, Lal, G, Sharma, Y.K., Meena, M.D.and
Laf, 5 (2020} Effect of spacing and fertilizer
levels on growth, wield and yiekd attributes of
different ajwain {Trachyspermem ammi L)
genotypes. infernational L Seed Spéces, 10(1): 47-
51.

Meena, 5.5, Lal, G, Sharma, YK, Lal, 5, Meena,
A0 and Meena, MO, (2020). Genetlc divergence
and characier association analysis based on
growth, yield and yleld contributing tradts In
ajwaln, fnternationgl ), Seed Spicey 10(2): 46-50,
Mishra, BE and Barola, 5K {2020), Quality
assessment of microbial inoculants as
bisdertilizer. International Jowrnal of Current
Microblology and Applied Science, 9{10); 3715-
3729, doit httpss/doi.org/ 10.20546/jcmas,
2020910428

Mishra, BE., Sharma. YK, Kant, K. Saxena, S,
and Lal, G. (2020). Studies on molecular
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identification of endorhizobacteria Isolated
from Fenugreek {Trigonefla foenum-graecum L.
Arnats of Mant Pratection Sclence, J8{7): 138-141,
diol; 10L5958/0974-0163_2020,00037 .3,

- Mishra, BE, Sharma, Y&, Kant, K, Sakeng, 5.8,

and Lal, G [2030]. Ablotic stress tolerance of
native Ahizobivm melion! strain and its fect on
fenugreek (Trigonella foenum-graecum L)
growth under saling condition, Infernafional J
Seed Sprces, 1001 85-92,

Saxena, SN, Was [ and Kakanl, K. (2020}
Evaluation of fenugreek (Trgonefla fosnuwm-
groecum L1 genotypes under limited maoisture
stress conditions. international J. Seed Spices.
1007 56-64,

sharma, A, Chaudhary, M, Sharma, R, and
Anjanawe, 5 (2020, Multl storled cropping
gystem in horticulture - An approach for mare
crap per unit area of land. fowrnal of
Pharmocognoty and Phytochemistry 5P [6]: 25
ZB,

Sharma, M., Choudhary, 5, Gupta, 5K, Meena,
R.5. Meena, R.D, Lal, G, Jatwa, R Chauhan, W.B.5.
and Verma, AK. (2020). Estimation of
marphological and molecular variability in
induced mutant fennel lines. Journal of Agei
Seorch (1= 1-7, Doi: 10215921 JasvTi01.1 7635,

. Fingh, R. and Choudhary, 5, (20208, Of-season

leafy corlander production technology under
shade net cowered tunnels. ndion Farming
005k 28-31,

Verma, AKX, Reddy, K5 Dhansekas, B, Solanki,
RE., Chauhan, V.BS and Singh B. (2020).
Determination of gamma rays radiation dose
and their effect on fennel (Foenicidum walgare
Mill) seed germination and sesdling growth,
Research Journal of Biotechnology, 15 (B 93-105.

Other Research Publications

Mir; L1, Jan, A, Rashid, M, Singh, DLB,, Raja, WH,

) ¢

Sharma, OUC, Sharma, A Lal, 5. Kumaweat, KL,
Mabl, 5.4, and Lal, T, 2020, Genetic diversity in
variows morphological and quality traits in
apple. indian Jownal of Morticulture, 771220 227-
236,

Chaudhary, M., Sindhw 55, Kimad, Hamesh,
Saha, TN, Raju, DVS, Arora, Ay, Sharma, B,
and Sharma, Asheesh (20200, Evaluation of LA
hybrids and orkental [ilies under protected and
open conditions. Journal of Pharmacognosy and
Phitochemistry SP (51 156-160,

Paroda. R.S. and Lal G. (2020). Motivating and
attracting vouth in sgricultune for sustainability:
Anoverview, international I of Seed Spices, 1020
01-11.

Verma, MK, Sharma, VK., Lal 5, Mir, J1, Sofi,
Ab Singh, DB, Pandit, AH, Min MAL Mie A,
and Bhat, HA 2020, Quality profiling of Indian
walnut Uuglans reglal from Kashmie valley,
freclicin Jowrmal of Agricultiunal Sciences K357 3-
37F6

1. Lal G, Meena, 5.5, Dubey, PN, Lal, 5 and Meena,

MO, (2020} Seed Spices. Published by Daya
Publishing House (ASTRAL) New Defhi (India)
ISBN 978-93-89605-B5-3(HB): pp1- 188,

Lal, G. Meena, 5.5, Mishra, B, Meena, MO and
Verma, AK. [2020). Winter 5chool on Good
Agricaltural Practices and Walue Chain
Management in High Yalue Low Volume
Horticutiural Crops (1-21 Feb, 20200, Publishad
by Director, KCAR-NRCSS, Ajmer. pp 1-270.
Lal, G, Saxena, 5.M, Kant, K., Mishra, B.E, Dubey,
PN. and Verma, AK. (2020} Facets of Good
Agricultural Practices for domestic and export
promotion of clean and safe seed spices
Published by Derector, I[CAR- MRC on Seed
Speces, Ajmer (Incia), 1SBM-97E-B1-B0435-58-
Sppl-116
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4. Meena 5.5, Lal, G.and Lal, 5. (2020). A Medicinal

and Therapeutic Property of Seed Spices.
Published by Director, NRCSS, Ajmer, pp-1-44
Singh, A.K, Lal G. Kant, K, Meena, 5.5, and Lal, 5,
[2020). Good Agricultural Practices {GAPs) for
Seed Spices, ICAR-National Research Center on
Seed Sploes, Tablji, Ajmer-305206, Rajasthan
[India), pp 182

e, W, i, B Ao, omow. wne, e,
don el ), v, (2020)) T A
Hres wg & uitay A fofm Al # TEn
) | oohat gfteewr 1 /2000 wTETR: P,
WIH AT Wl SR S
e, aFEER | g, . 1081

it K, Lal, G, Saxena, 5.M, and Mishra, B.E.

(20200, Cumin cultivation success stary in
Mirzapur, Uttar Pradesh. Seed Spices-E-
Mowslerter -Vl 1343); 3-4.
Saxena, 5M., Kant, K. and Mishra, BE. (2020}
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1. Alshwath, 0P t.‘!ujﬁ-} In-situ Autrlents

management as per gap standards in seed
Spices, medicingl and aromatic plants. In
compendium of Winter School on 'Good
Agricultural Practices and Value Chain
Management 0 High Value Low Valume
Harticultural Crops, Held during 1-21 February,
2020 a1 ICAR- National Research Centre on Seed
Splces, Ajmer, Rajasthan. pp 108-119,

Alshweath, OR (20200 Landsfide mitigation and
sustalmable slope management through bio-
engineening of horticultural crops for thres
dimensional  bemefits, In Book of Abstract:
‘Mational Seminar on Landsfide Mitigation and
Slope Management” held during 287 to 29"
February 2020 at ICAR-IISWE, Regional Cantre,
Ldhagamandalarm, Tamil Nadu. pp 50-64,

Choudhary, Sharda, MNaika MBMN and Sharma,

Radheshyam {2020). Molecular approaches fior
identification of stress resistance genes n seed

spice crop corlander, In Compendium of Winter
School on "Good Agricultural Practices and

Value Chain Management in High Value Low

Vaolume Hortlcubtural Crops® during 1-21
February, 2020 at |ICAR- Mational Research
Centre on Seed Splces, Ajmer, Rajasthan, Pg;
216-221

Kant, K and Meena, Siya Ram (2000} IPM in
expart ofiented horticuliure crops for higher
guality, Compendiurm Winter Schoal on Good
Agricultural Practices and Value Chain
Management in High Value Low Valume
Horticultural crops, February, 1-21, 2020 101-
v,

Kant, K., Dubey, PN, Saxena, 5N, Mishra, BK,,
Sharma, YK, Meena, MK, and Meena, D, 2020,
Pesticides Residues Scenario in Seed Spices. In
Lal, G, Saxena, 5.4, Kant, K. Mishra, BE,, Dubey,
PM. and Verma, AK(2020) Facet of Good
Agricultural Practices for Domestic and Export
Promiotion of Clean and Safe Seed Spices | Eds.),
Published by Chrectar, NRCSS, Ajmed, India. pp
G877

Lal, G. and Lal, 5 (2020} Post-harvest
management and walue addition in seed splces,
Im Winter School on "Good agricuktural practices
and value chain management in high value low
volume horticultural crops” from 1-21 February
2020, pp 14-20, Published by ICAR-NRCSS,
Ajmer

Lal, G, Lal, 5 and Verma, AK. (2020]. Good
agricultural pracrices in sewd spices. In Winter
school on“Good agricultural practices and value
chain management in high valug low volume
haticulturs] creps™ from 1-21 Februany 2020, pp
1-13, Published by ICAR-NRCSS, Ajmer.

Lal G, Meena, 5.5, Mishra, B X, Meesna, M0 and

Verma, AK. (3030}, Compendium of winter

school on Good Agricultural Practices and value
chain management in high value low volume
harticwltral crops. Published by ICAR-MRC on
Seed Splces, Ajmer, India, 270p.

Lal, G, Saxena, S, Bant, K, Mishsa, BE, Dubey,
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P, and Verma, AK. (20200, Facets of good
agricufture practices for domestic & export
promotion of clean & safe seed spices [Editors;
Gopal Lal, 5.8, Saxena, Krishna Kant, B Mishra,
PN, Dubey and AK, Vermal, Published by
Cirector, HCAR-MRCSS, Ajmes, ISBN-978- E1-
B9435-58-5116p.

Lal, 5. (2020} Good Agricultural Practices and
Valug Chaln Management in Chilli and Saffron,
I winter school on "Good agricultural practices
ond value chain management in high value low
vialwme horticultural crops” from 1-27 February,
020, ppl45-155 Published by ICAR-NRCSS,
Ajrmer,

Lal, 5. 2020, Peach. In Book edited by Yadav, K.
2020, Production technology of fruit and
planitation crops. Mew India Publishing Agency,
MNew Dhelfhi, pp 30-49

Lal, 5 and Lal, G. (2020}, Harvesting and pest-
harvest operations In Horticwltural crops. 1o
Winter School on "Good agriculiural practices
and value chain management in high value low
volume hortlcultural crops” fram 1-21 February
020, | pp 156-174, Published by ICAR-NRCSE,
Ajmar,

Meena, MDD, (20200, An economic anplysis of
protected cultivation rechnologies.
Compendium Winter School on "Good
Agricultural Practices and Value Chain
Management In High Value Low Volume
Horticultural Crops” during 1-21 February, 2020
at WCAR- National Research Centre on Seed
Spices, Ajmern, Rajasthan, pp; 236-248,

Meena, MO, (2020). Production and export
scenario’ of horticultural crops in India.
Compendium Winter School on “Good
Agricultural Practices and Value Chain
Management in High Value Low Volume
Horticultural Crope” during 1-21 February, 2030
at ICAR- Mational Research Centré on Sead

15,

16.

17.

1%

Spices, Ajmer, Rajasthan. pp: 2001 -208.

Meena, B3, Lal, G. Bagra, 5.K. and Shrama,
Prérena (2020), Seed standards and quality seed
production of horicultursl crops in winter
school on"Good agricultural practices and value
chain management in high value low volume
harticultural crops” during 1-21 Febraury, 2020
at published by Director, ELAR-NRCSS, Ajmer. pp
220-238

Meena, 5.5, Lal, G, Dubsey, BN, Meena, M.D.and
fgarwal, P [2020), Pre and Post Harvest Factors
Influencing Yield and Quality of Sead Spices
Compiled and Edited by G.Lal 5.5 Meena, BE,
Mishra, MO Meena, AR, Verma Published by
ICAR - Mational Research Centre on Seed Spices,
Ajmer B9 - 100,

Meena, 5.5, Lal, G, Lal, 5, and Verma, &K (20200,
Good Agricuftural practices for Minor Seed
Spices Complled and Edited by GlLal 55,
Meena, BE Mishra, M.D. Meena, AK Verma
Published by ICAR - Mational Research Centre
on Seed Splces, Ajmer M4 - 88,

Mishra, BX. (20201 Role of plant growth
prometing rhizobactera (PGPR) for enhancing
wield and quality of horticultural crops. In; Lal, G,
Meena, 5.5, Mishra, BE, Meena, MDD, andVerma,
ALK, (Eds), Compendium of winter school on
Good Agricultural Practices and value chain
management in high value low volume
harticuliural crops. Published by [CAR-NRC on
Seed Spices, Ajmer, India. pp209-215.

Mishra, BE, Saxena, 5M, and Kant K. (2020}
Food safety aspocts of seed spices at aglance. In;
Lal, G, Saxena, 5N, Kant, K., Mishra. B.E., Dubey,
PMN. and Yerma, A.K. (Eds). Facets of Good
Agricultural Practices for domestic and export
promation of cean and safe seed spices
Fublished by Director, ICAR- MRC on Seed
Spices. Ajmer (Indial, ppS6-67. ISBMN9TE-B1-
A9435-58-5.

—_—d




21,

3

y

20, Saxena, 5.M.(2020), Cryogenkc grinding of spces

24,

for presenving Mavour and medicingl properties.
Im: Facets of good agriculture practices for
damestic & export promotion of clean & safe
seed spices. Published by Director, ICAR-MRCSS,
Ajmer, ISBN-978-81-89435-58-5,1 160,

Soxena, SM. (2020]. Role of plant growth
regulators forenhancing ablotic stress tolerance
ond essential oll content in seed spices. In;
Compendium of Winter School on Good
Agricultural Practices and Value Chain
Management in High Value Low Valume
Horticultural Crops, Published by ICAR-Mational
Research Cantre on Seed Spices, Ajmer-305206,
Irlp

. Saxena, 5.N. and Diubeay, PN, (2020). Medscinally

important bicactive compounds from seed
spices, Im: Compendium of Winter School on
Good Agricultural Practices and Valug Chale
Management in High Value Low Valume
Horthcultural Crops. Published by ICAR-National
Research Centre on Seed Spices, Ajmer-305206,
0

Sharma, YK, and Meena, RD. (2020, Integrated
Chsaase Management in Export Oranted Sead
Spice Crops for Higher Cuality. In: Compendism
of Winter School on Good Agricultural Practices
and Value Chain Management in High Value Low
Volume Haorticultwral Crops (Editors; Lal, G.
Meena, 5.5, Mihra, B.E, Meena, MDD andVerma,
A (2020}, ICAR-National Research Centre on
Seedd Sploes, Ajmer (Hal| 305206, bnckiac 141-144,
singh, D, Lal, G, Meena, 5. and Singh, Mandw
(A, Seed production Technology in Sead
Spices in winter school onGood agricultissal
practices and value chalin management in high
valui low volume horticultural crops® during 1-
21 Febraury,2020 at published by Director,
ICAR-NRCSS, Ajmer, pp 270-274
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Popular article/technical article
Hindi
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Paper presentation in Conference/ Sympasia/

Seminar

1. Alshwath, OF, Sharma, M., Mehta, B.5., Dubey,
PH, and Harisha, CB. (2020) Uptake kinetics of
micro-nutrients in Foendoulum vulgare with
nitragen input. In book of abstracts:
"Intérnational Web Conference on “Global
Research Initatives for Sustalnable Agriculture &
Allied Sciences [GRISAAS-20200" during 28-30
Decembar, 2020,

2. Choudhary, 5 and Naika, MBN, (2020} Stem
gall disease resistance associated genic 558
Functional Comain Markers in Coriander
[Corlghdrm satvurm L) and s cross species
transferability under the theme on Advances in
Molecular Biology of Biotic Stress Resistance in
the imemational E-Conference on ‘Advances
and Future Cutlook in Biotechnology and Crop
Improvement for Sustainable Productivity’
organised by the Department of Biotechnology

and Crop Improvement, College of Horticulture,
Bangalwru dwring 24-27th Mowvembers, 3000,

Cheudbary, 5, Naika, MBM, and Meana, B.D
(2020), Dicease resitance gene sapression in
caflander varieties grown n afd and semil-ard
regaons of India, In Indian Horticulrne Summit-
2020 on “Mitigating climatic changes and
doubling farmer's income through
diversification” organized from 14 to 16
Febrsary 2020 at MGCGY, Chitrakoot, M.P India,
Pp:i3.

. Choudhary, 5, Nalka, MBEN. and Meena, D

(20200, Universal stress protein gene and its
expression analysis in coriander {Corfandrum
sativaem L] for disease resistance” oral
presentation under theme “Genetic resource
conservation, utilization and enhancement” In
abstract book for Mational Conference on
“Agricultural Resource Management for
Atmanirbhar Bharat™ (July 17-1%, 2020)
Drganized by College of Agriculture Central
Agricultural University, froisemba, Imphal,
Manipur,

Lal, G. (20200 Delvered a lead lecture on
"*Challenges and Solution In Seed Spices® in;
Webdnar an *Spices in the post COVD scenarka®
on 27 May, 2020 osganized by MCAR-ISR,
Kozhikode at ICAR-IISE, Kozhikode.

Lal G, (2020, Dellversd & lead lecture on Seed
speces; - An Dption for entreprengurship, b
MNational webinar on “Avenues in Horticulture in
past COVID scenario” organized by Collage of
Horticulture and Forestry Jhalarapatan city,
Fhslawisr Hajasthan an 08 June, 2030,

Laf, G. (20200, Delivered a lecture on models of
nutri -garden in celebration posshan maah
during 1-30 September, 2020 under CAR
imiteative-MARD Sensitive Agri Resources and
Innowvations ot KVEK Aimer on 17 September,
2020,
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8. Lal, G (20200, Delivered an invited lecture “The

Importance Seed Splces In COVID-19% In:
Weblnar on “indian Seed Splces: Quality,
Challenges & Opportunites” organized by AN
Ineclia Spices Exporters Fonim on 2% May, 2000,
Lal, G, Meena, 55, Singh, B, Verma, AK and
Alshwath, O.F (2020).Good Agriculture
PracticesiGAPs) for Export Oviented Seed Spices
Production in Arid Regions.Seed Spices
Stakeholders Interface on "Good Agriculture
Practices(GAPs) for Domestic Use and Export
Promation of Clean and Safe Seed Sploes™197
Jariary 2020F at 1CAR-Mational Resaarch Centre
on Seed Spices, Ajmer (Raj) India, PNo. 27-35
[Lead Paper)

. Lal, 5, Sharma, O.C, Singh, 0B, Vermia, MUK, Mir,
1L and Rai, KM. (2020). Genetic variabifity in
peach [Prunus persica L) genotypes for fruit
quality and yield attributes grown under
temperate environment, In Souvenir of
International Web-Conference. an "Mew Trends
im Agriculture, Environmental & Blological
Schences for inclustve Development (NTAEBSIC-
2020y which was held during 21-22 Jure, 2020,
p&4-B5

. Meena, M. (2020], Strategles for Enhancing
Seed Spices Export from India and SWOT
Analysis. In Facets of Good Agricultural Practices
for Domestic and Export Fromotion of Clean and
Lafe Seed Spices. ISBM: 978-81-80435-58-5, pp.
100-116.

Meena, MO, Lal G, Vishal, MK, Kant, K.
Choudhary, 5, Meena, BE, Verma, AK, Meena,
5.R, and Khan, M.A, (20200, Approachabifity and
facilities af ICT and effective medium of
Infarmation dissemination to cumin and
corlander grower in Western india, Souvenir, 37
Global Meet on Scence and Technalogy for

ensuring Food and Mutritional Security. pp: 151.

. Meena, MO, Ranl, B, Lal, G, Mesna, RS, and

Meena, NLE, (2020, Impact misessment of ICAR
NRLSS coriander varlety [ACr-1) using econamic
sufplus model Agricultural Econamics Fesearch

Aevigw 2020, 33 {Conference Mumber); 207,

. Meena, MO Vishal, MK, and Khan, WM&, (20200,

Trends in price and Arrival of Seed Spices: & Case
of Corander and Cumin in Souvenir and
Abstracts, National Seminar on 5Sploes:
Ermerging Trends in Production, Processing and
Marketing 21-22 Jar. 2020, pp, 248,

- Meena, 55, Lal, G, Lal, 5, Dubey, PN, and

Agarwal, PK. (2020). Feasibilty of seed spices
intercrapping with potato.Global Potato
Conclavedd20 during 38-31 January 2020 at
Gandhinagar, Gujarat; India.pp 42,

L Saxend, SN (20200, Guest lecturs as invited

speaker on significance of seed spices a1 Sophia
Callege, Ajmer on 11% February 2020,

. Saxena, SM. [2020), Delivered lecture on

“*Cryogenic grinding of spices for preserving
flavour and medicinal properties” during Seed
spices stakeholders meeting held on 19"
tanuary 2030t ICAR-NRCSS, Ajmer,

18. Saxena, SN, (2020, Delivered lecture on

Advances in Production Technologies and Crop
Improvernent of Seed Spices st College of
Agriculture, Tripura, Agartala during farmers
training on 25" Februany, 2030,

. Werma, ALK, Dhanasekar, P, ard Lal, G (20209,

Enhancement of genetic resources for higher
wield and quality in seed spices through Induced
mutagenesis. In: Mational Conference on
Agriculture HResource Management for
Atmanirbhar Bharat, organized by Central
Agriculiural University (CAUL Imphal, Mandpir
during 17-19 July 2030,

—_—d
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9. RAC/IRC/IMC Meetings

RAC Mesating

Research Advisory Committes of ICAR- Mational
Research Centre on Seed Splces (MRCSS) Tabijy
Ajrmerwas held during 15th of the September, 2030,
Thiswas the Zrd and final meeting of Vi RAC was hield
under chairmanship of Dr. B.5, Chundawat, Ex, Vice
Chancellor, SOAL Sardar Krishinagar, Dantiwada,
Gujarat. The fallowing members were present in the
mesting: Dr. 5 Amarender Reddy, Ex Director
[Extansion] (onllnel, De, YSR Hortk Undwersity (AP, Dr.
KN Ramana lonline), Farmer ADNG (Hort, ), AR, New
Delhi, Dr. 1.5 S5ingh {online), Ex Professor, PHT,
MOLAT, Fazzabad, Dr, Vikramaditya Panday (online),
ADG (H51], ICAR, Mew Dalhl, Dr. V. Srinivasan
{onfine), Principal Scientist, ICAR-H5R, Calicut, Dr,
Ram Avtar Sharmia, Principal Scientist, KAR-CAZRL
Jodhpur, Dr. G, Lal, Director, ICAR-NACSS, Almer and
Or, Krishina Kant, Princkpal Sclentlst, Entomobogy,
ICAR-MRCSS, Ajmer (Member Secretary ) Looking to
the situation of Covid-19 and travel restriction five
members of RAC committee attended the meeting
through online, while Chairman, RAC and Fowr
member including member secretary, physically
attended the meeting on ghven date

The meeting started with the welcome address by
D, G. Lal, Chrector, ICAR-MRCSS, Ajmer, Hie welcomed
the Chairman, RAC and all distinguished membaers
and presented the highlights of the various research
activities wunder Crop improvement, crop
production, crop protection, basc sciences, value
addithan, TSP amd MEH profects and extension
activities through soclal sclences. He also briefed the
gsteemed committes about the research
achievemants in crop improvement of seed spices

[under which 03 varieties has been notified and 02
varieties identilfied o the AMCRP an sploes warkshogp
2019 held at TNAU, Colmbatore] Transfer of the
technology, post hareest activities and strategies 1o
owercomie the future challenges for seed spices.

Hon'ble Chalrrman Dr. 8.5 Chundasat Inhis apening
remarks asked the sclentists to do research on the
basls of field level surveys! feedback of farmers and
probdems faced by the growing community. He
expressed his satisfaction on new research
Initlatives an the basls of previous

recommendations of RAC. He alio suggested that
the institute should properly address the mandate
and objectives in appropriate manner Lo solve the
problems af farming community. He alsa
emphasized on the need of quality production and
value addition inseed spices.  Dr. Krishna Kant,
Member Secretary, presented the action taken
report of the 2nd meeting of VI- RAC which was
held during 14-15 May, 2019 under the
Chairmanship of Dr, 8.5, Chundawat. The suggestion
was approved By the councll and implamentsd the
varlous recommendations i different research
programnse of the Institute.




Presentation during RAC of ICAR-NRCSS, Ajmer

Recommendation of the RAC

1. Mindmum standards of varietal relepe should
b fiwed with respect 1o crop duration, gualiny
parameters, dsease/insect pest resistance traits
and yleld,

2. Survey may be conducted exténsively to
understand the limitations faced by farmers for
cultivation of seed spices and research
programme may be formulated especially
targeting these canstraints in order to boost the
production. it should be a continuows process.

3, Seed spice specific mutrient mixtures, late
germimation issue and pollination management
shoubd betackied in farmers prospective and
recommeandation should be according to sodl
analysis report/soil health card,

4, |nitiate development of screening technigues
for diseases in important seed spice crops
foumin, corlander, fennel and fenugreek]

5  Thepossibllitiesto  extend the cultivation of
these crops in non conventicnal areas like MEH
and Leh- Laddakh region with Inter Institutiocnal
collaborations may be explored

Institute Research Council (IRC] Meweting

Tha X¥ Institute Research Council (IRCE meating of
ICAR- NRCSS, Ajmer was held under the
chairmanship of Dr. Gopal Lal, Derector duwring 25-26
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Sept, 2020 to review the progress of ongoing
Institutional Research Projects at PCAR-MRCSS,
Ajmer. In the meeting, new project proposals were
also discussed thoroughly and were formally
approved by the house, Inthe wake of COVID-T9, XX
Institute Research Councll (IRC) meeting of NRCSS,
Ajmner was conducted by anfing made, Technical
sessions were conducted section wise. Schentists of
respective section were present physically dusrlng
presentathon of their session and other scientists
and technical officers joined the meeting by online
maode. At the outsat, fic PME Cell Dr. YK Sharma,
welcomed the Chairman and other members of IRC
He indicated the number of ongoing research
propecis 1o be discussed in R The Chairman, Oy,
Ciopal Lal also formally webcomed all the members of
thie IRC and briefed about the angoing reseanch and
devalopment activities at ICAR-MRC on Seed Spices,
Ajmer. The action taken report of XI5 IRC meeting
was presented by Lo PME Cell. The same was
discussed in the house. During the meeting,
progress of the angoing sub-projects was presented
by individual scientist working in different sections
le, Crop Improvement and Basic Schences, Crop
Production, Crop Protectlon and Social Sciences.
The progress of each projects were reviewed and
thoroughly discussed in the house. The meeting
ended with the formal vote of thanks proposed by
e PME Cell to the chairand all membsers
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10. Distinguished Visitors

) ¢

5r.No. Name Designation

i B, ALK, Singh DDG Horticulture Science), ICAR, New Delhi

2 Dr. Homey Cheriyan Directar, DASD, Calicut Keraln

3 She RLE. Menon Fresident, World Spices Organization,
Errakulum, Kerals

4 Dir, P, Hai Director, ICAR-DRMA, Bharatpur

8 D Raghavendra Slngh Cirector, ICAR-CSWRI, Avikanagas, Tonk

& Bir. RK Saweal Cirector, ICAR- NRCC, Bikaner

F Sh. Bhagirath Choudhary  Member of Parllament, Apmer

B 5h, Vasuwdey Devnan| MLA, A jmear

8 Smit Anita Bhadel MLA, Ajimies

10 D LM, Harsh Formes WV, Agricultune Unbwersity, Jodhpur

11 ShrParshottam Bupala Unlon Minister of State far Panchayati Raj,
Aipriculture and Farmess Welfare

12 Dr. 5. Paroda Foarmer DGICAR and Secretary DARE GOl and

Chalrman, TAAS, Mew Delhl

Drate of visit
12013030
TR0 3020
19012020

19.01.2020
19813030
& 15022020
19012020
& 15022020
1502 W20
1502 0020
1500, 3020
(.05 2000
0206 2020
&03.07 2020
24.07 2025
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11. Ongoing Research Projects

S5.n0. Sub-Projects

Project 1: Conservation characterization and utilization of genetic resources in seed spices
1 CIF19.0.5: Management of plant genetic retources of seed sphces
(PERS, Meena; Co-Pli SN, Saxena, 5.5 Meena, A K Verma and MUK, Meena; 2019-24)

Project 2: Geneticimprovement of seed spices forimproving productivity, quality and tolerance to
blotic and ablotic stresses

2 Cl-8: Breeding for high yiebd and guality (nodill
(Pl AK.Vermia; Co-PEY.K.Sharma and NE. Meena; 2015-20)
3 Cl-9: Breeding for high yiebd and improved quality inajwaln
{PI: 5.5 Meena; Co-Pl: M.D. Meena: 2015-20)
4 I 1421 Induiction of genatic variability in cumin and fennel through gammea radiation
(Pl A.K_Vermia: Co-PE 5. Choudhary and B.D. Mesna: 2004-20)
5 CIF15.2.1: Breeding in Migella satival- for higher yield and Improved quality
{PI:5.5. Meena; Co-P1:5.M. Saxena and M.EL Meena; 2001 5-20)
fi CIT5.2.3: dentification of maleculsr marker sssociated with stem gall in corander

(Pl 5. Choudhary: Co-PLAD. Meena; 200 5-20]
7 Cl¥16.2.1: Breeding for dwarfism and Ramularla blight reststance ftolerance In fennel
(PERS. Meena; Co-Pl: RD Meena, 5 Choudhary, MK Meena and 5N Sexana; 2016-21)
B CIF 1622 Breeding foryield end qualityin celery

[Pz A5, Meend; Co-PE 5 Choudhiary, MK, Meeni, AK, Vierma, LD, Meena and Bavi . [on study
leave); 2016-21)

g CIFTE.LT; Genetic improvement of cumin for higher yield and wilt resistance
(PLAK Verma; Co-PEY K. Sharma; 2018-22)
10 CIF18.2.2; Screening of fennel and cumin genotypes for salinity stress
[Pl 5N Sanena; Co-Pk Ravi ¥, lon study leave), 0P Alkhwath ond R.5, Meena; 2018-21)

i1 CIfTi.2.3 Transeriptome-based minling of genes and pathways related 1o disease (Ramularia
bilkghthand guality |secondary metabolitestin fennel

(Pl 5. Chowdhany: Co-PLA K. Veima, BN Dubsay, M.B.M. Nalka; 2018-21)
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Project 3: Development and refinement of efficdent crop preduction technologies of seed spices

CPd/15:3.1; ksolation and characterization of endophytic micro-organisms from cumin and
fenugreek

(PEBK Mishes; Co-PEY.K. Sharma; 2015-20)

CPd/16.3.2; Standardization of tw tier system of production technalogy in seed spices with vine
vegetabiles using bower

(Pl R, Singh; Co-P: 5.5 Meena and 5. Choudhany: 2016-21)

CPd/16.3.3; Seed spice based inter cropping with remunerative fruit crops

[Pz 5.5. Meena; Co-PL DR Aishwath, MK, Meena, R.D. Meena and ShivLal; 201 6-21)

CPdA17.3.0: Bioprospectingmultitralt bacterta with ablotic stress tolerance from cumin . and
corlander soil

(PEB.K. Mishra; 2017-20)

CPd/17.3.2 Nutrient requirement of minor seed spices (celery and ajwain) and their
management

(P OP Alshwath; Co-Pl 5N, Saeena and R, Singh; 201 7-22)

CPd/17.3.31 Surveying major growing area of cumin and corlander for soll parameters

(Pl CLP. Abshnwath; Co-P MK, Vishal (on study feave), M.EL. Meena and Ravi Y. [on study leave),
201 7-2T)

CPA/TY. 24 Srodiey on G Eintesaction in cumin through anfarm trial (0FT)

{Pl: Ravindra Sirgh, Co-PER.S, Meena; 201 7-20)

CPDy18.3.1: 5ead spices based cropping system for sustainable lvelihood security

iPi: Narendra Choudhary; Co-Pl: R, Singh, M.D, Meena amd Shiv Lal; 2008-23 )

Project 4;: Development and refinement of efficient crop protection technolagies for production of
safe seed spices.

CPL/1T.4.1: Epidemiology and management of root rot diseaseof ajwain and nigella
(PEY.K. Sharma: Co-PE K. Kant: 2017-21)

CPL/174.2; Bioefficacy of new molecules of fungicides for the management of Alternaria blight
disease of cumin and fenugresk

IPEY.E Sharma; Co-Pt: PN.Dubey; 201 7-20)
CP/17.4.3; Biological management of Alternariablight in curmin {Curminumeyrmirim)
(Pl: R.Du Meena; Co-PL B.E. Mishea; 201 7-20)

CPET A4 Develapment of IPM modulas o cambat aphids snd thilps In cotlander ang cumin
(LMK Meena; Co-Pl Ravinda Singh and M.D. Meena; 200017-21]

CPL/17 4.5 Evaluation of novel pesticide formulations for better efficacy and kenwir residues in
major seed spices
(P Krishina Kant, Co-PE B.K. Misha and PN Dulbey: 201 7-20)
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5 CPu 194, 1 Survey and survelllance of seed spices diseases
(Pl R.Du Meenia: Co-PL YK Sharma and M,D. Meena; 2018-2£)
Project 5: Development and refinement of post-harvest handling, processing and value addition
technlgues in seed splces
26 B5/17.5.1: Modulation of morpho-physiological activities and stress tolerance In cumin by
concomitant application of depolymerised plant growth regulatars
(PESN, Sawemna; Co-PEY.E. Sharma and PN, Dubey; 2017-30]

27 B5/17.5.2: Esogenous application of PGRs for improving essential oll content In corlander
{Coranarum sativwm L

[PESM, Sawena; Co-PEPN, Dubey; 2001 7-20)
28 B3/ 18.5.1; Development of value chain for feminel
iPi: 5hiv Lal; Co-Pls:G, Lal, 5.N. Saxenaand B.K, Mishm: 201 B-23)
9 B5/19.5, 1 Plant extracts analysis of seed spices for bloactive phytochemicals and its utilization bn
developing health promoting Mutraceutical products
(PESMN. Sawena; Co-PEB.E. Mishraand Shiv Lal; 201 2-23]
Project 6: Improving knowledge and skill of stakeholders for improving productivity of seed
spices
20 55/17.8.1; Economic analysis of production and expornt performance of corlander and curmin bn
India
[Pl MLD. Meena; Co-PL MK Vishal (on study leave] and MAL Khan; 201 7-200
ES | 55/18.6.1: Disseminatlon of seed splces praduction, protection and pest-harvest undes T5F and
MEH region

(PEG. Ll Co-Pl:N K. Meena, B.5, Meena, Shiv Lal and M,D.Meena; 2009-2024)

Mew Sub-Project Proposals

5.Mo. Sub-Project

L Breeding forhigh yield and quality in ajwain{Trachyzpermom ammiL) and nigelia {Mgeiasativa L]
(PE 5SS Meena: Co-PeY K Sharma, M.D. Meena, M. Chaudhary and MUK, Méena; J030-25)

2 Biopriming i seed spices (corfander, cumin, fepnel and ajwain} for enhanced seedling growth
and yield
(P B.K. Mishra; Co-Pis: 5N, Saxena, YK, Sharmaand Krishan Kang; 2020-23)

3 Resiliency assessmeant of minor seed spices |ajwain, nigella and celery) to edapho-climatic
stresses for sustained production

(PEOP. Aishwath; Co-PlShiv Lal, Vasundhara Sharma and Chetan Kumar Jangid; 2020-25]
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4, Studied of new botanical formulations an insect-pesl managament in seed spices
IPE Krishan Kant; Co-PE B.E Mishraand 58, Meena; 2020-23)
L Dievelopment of [P strategees to combat pests complex of fenugreek
(Pl MK, Meena; Co-Pls; Krishan Kant, Shiv Lal ond 5.8, Meena; 2020-24)
f, Development of process technologies for seed spice waste based fortified products for product
diversification
(Pl Shiv Lal: Co-PL 5.M. Saxena, 0P ishwiath ared B, Mishra; 2000-25]
5 Marketing arid value chain analysisof major seed spices
(PEM.D. Meena; Co-Pl: BKE. Mashra, Krishina Kant and 5.5, Meena; 20200- 2023)

ICAR-Network/Platform Research Projects

1. Metwork Praject an Organic farming. (F1: D 5. Lal)

1. DUS resting guideline in seed spices crops. (Pl : D, 1.5, Meena)

2. Centrally Sponsored Scheme-MIDH Development programmie on Seed Spices
(Pl D, YK, Sharma |

3 DS test guidalines in minor seed spice crops. P : D, .5 Maena )
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12. Other Informations
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Celebration of Birth anniversary of Dr. Bhimrao
Ramji Ambedkar on 14th April 2020
Looking to the countrywide lockdown due to Covig-
19 pandemic, it was suggested to chserve and read
the preamble of censtitution of Indla and
constitution duties along with family members in
thisir nespective homes while muaintaining  social
distance and other prescribed protocols during the
process. Or, Gopal Lal, Director, NRCSS, Dr 5. W,
Sawena, Principal Sclentist, NRCSS, Dr. Shiv Lal, Se,
Sckentist and other NRCSS staff read oul preamble of
Indian constitution and fundamental dutbes in fromt
of thelr family members and circulated the message
throuwgh social media platform,




0w, Gopal Lal, Directos, NRCSS, D SM. Sazena,
Principal Scientist, MRCSS, D, Shiv Lal, Nodal officer,
5CSP reading preamble of Indian constitution and
furddamental duties in front of their family members

yny L  —

15 Parthanium Awareness Week

ICAR-National Research Centre on Seed Spices, Ajmer
obsarved 15" Parthenium Awareness Week from 18"
to 227 August, 2020, During this week stalf members
of NRCSS inecdwved themselves in Parthenium
eradication activities wiz, uprooting of Parthenium
and spraying of herbicides, Awareness campalgns
were also crganized during this weel. Directos,
MACSS, Dr. Gopal Lal inavgurated the Parthenium
Awareness Week, He spoke about variowus hasmdul
effect of Parthenium and Insisted upon the staff to
make their surroundings and NRCSS farm free of
Parthenium which is malngoal of ohsendnig thes wesk
every year, Furthier, he added that being agriculturist
this is our moral duty 1o make our stakeholders aware
about the detrimental effect of this noxiows weed,
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The MRCSS campus |5 free of IP (plastic, paper and
Partheniurm) even then staff memksers maoved to non
approachable areas of campus in search of
Parthenium and uprooted the same, 15 Partheninn
Awarensess Week programime was coondinated by
D, Marend ra Chaudhary and Dr. Shiv Lal,
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Celebration of 150th Birth anniversary of

Mahatma Gandhi

Evary vear on 2 Ccrober, the barth anniversary of
Mohandas Karamchand Gandhi or Mahatma Gandhi
is ohserved with prayer services and tributes across
the nation This year, india celebrated the 1 50th birth
anniversary of Gandhi. Born on 2 October, 1869,
Gandhi incorporated a mon-wiolent resistance,
taking the forefront of India's freedom struggle
movemant against the coforial British rule_Raised in
28 Hindu family in cpastal Gujarat's Porbandar,
Gandhi's {populary Enown as Bapu) relentless work
to ensure India’s Independence from British
colonialism fueled the UN General Assermbly's
decision on 15 lune, 2007, to adopt a resolution to
celebrate I October as the International Day of Non-
Vialence.

) ¢

This year ICAR-MRC on Seed Spices, Ajmar
celebrated the event at a grand level using online
med|a o follow the COVID-19 rules. The programmae
wihich was started two years back, these two years
wias dewoted to the hoby saint, our beloved Father of
the nation "BAPLY Birth anniversary of our formaer
Prime Minister Shri Lal Bahadur Shastriji was also
celebrated at the institute and Director and other
guests had delivered speech and highlighted the
mialn ewenits of Shr Lal Bahadur Shastrij,
Celebrations started on 26 Seprember 2020 and a
wieek wascalebrated upto 2nd Octaber 2020,
Event onganized on 26 September 2020
ICAR-NRC on Seed Spices, Ajmer wis decorated on
the theme of Gandhiji, Banners wene placed inside
and cutside the nstitute, Different  pactures of
Gandhiji and sbogans’ morak/guotes of Gandhiji were
framed and placed n a cormer ot reception and the
conner was named as Gandhl gallery, The gallery was
inaugurated with ribbon cutting by Director, NRCSS,
and witness by the whobe stafl of the NRCSS, Ajmer.
Event onganized on 27-28 September 2020

Cut outs of Gandhdji, Gandhi Chashma, Gandhiji ke
teen Bandar and Charkha were prepared and placed
at Gandhi gallery of MRC on Seed Spices.
Eventorganized on 29 September 2020

Fainting Compition was organized for the family
memeabrs of MRCSS staff. In this compition Siddhd
Chouhan, Avanish Meena and Sakshi Tripathl were
the winners. Winners were awarded with certificate
Event organized on 30 September 2020

Slegan and photography Compltion was onganized
for the MRCSS staff, in this compition Smit. Sarda Dewv|
was the winmer, Winners were awarded with
cartificate.

Event organized on 01 October 2020

Open gallery visit was organized for the staff
members following the COVID-19 guidelines,

Vichar Prastuti Compition was organized for the




MRCSS staff. In this compition St Sarla Dewl was
thas winner, Winnners weene psvarded with certificale,

Eventorganized on 02 October 2020

The birth anniversary was celebrated following the
COMID-19 guidelines and Welcome address and
highlights of Gandhifi's life were narated by Dr.
Gopal Lal, Directos, NRCSS. He shared his views
about Gandhijl and todd that we all shiould follew the
Gandhiji's morals far truth, honesty and hard wark in
our life. One programme on Swachchta Hi Sewa Hal
was also performed during this programme and
gdtra care was taken to eradicate the plastic
spacially the single use plastic from the Institute,
Cath taking ceremony celebrated and plctures were
share by the staff members through whatsapp, The
programime wias lead by D Sharda Choudbary and
D A K. Verma.

Obsarvance of Rashtriya Ekta Diwas or National
Unity Day

Curing Vigilance Awareness Week, Mational Unity
Day (Rashiriva Ekta Diwas) was observed on
31.70.2020 at the center to commemaorate the birth
anniversary of Sardar Vallabhbhai Patel, the
architect of national integration of independent
Imdia. For celebrating the Mational Unity Day, a
Pledge taking cenemony was organized to mark the
occasion on 31 October, 2020 at 300 B8, Dr YK
Sharma, Vigilance Officer briefed about the
celebration of Rashtriva Ekta Diwas  and
ariministered the Rashtriya Ekta Diwas Pledge to all
officials and staff members of ICAR-NRCSS through
video conferencing. He alio expressed his views
about Rashtriya Ekta Diwas, s importance and
words about the Inon Man Sardar Vallabhbhai Patel
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Obsarvance ofVigilance Awareness Week
ICAR-MAC on Seed Spices, Ajmer ohierved Vigilance
Awareness Week from 27th October, 2020 to 2nd
Movember, 2020 at NRCSS campus. The theme of the
Vigilance Awareness Week this year was "Wigilant
India, Prosperous india®

Activities organized during Vigilance Awareness
Week

Commencement of Vigilance Awarenoss Waeek
with administering of Pledge

The observance of Vigilance Awarmeness Week al
ICAR-NACSS, Ajmer was commenced with integrity
pledae on 27003030 at 11400 AM. administensd by
Dr G, Lo, Director, ICAR-NRCSS 1o the officials and
staffs of KAR-NBC on Seed Spices, Ajmer fodlowed
by speech by the Director and genesal dlscusskon on
Vigilance and abservance of Vigllance swarensss
wieak, Looking to the covid-19 effect, the staff
members were jolned for integrity pledge through
wideo conferencing. Few members [ncluding
Director, Vigilance Cfficer and committee members
ware present in the auditoriem with all precautions
and guide lines issued [maintalning social
distancing, wearing of mask, et
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Display of slogans for vigilance swareness at
different places

The slogans and pamphlets for the awareness of
wigilance wesre displayed at different places in the
campus and outside the campus to sensitize the
persons for vigilance awareness,

Interaction with contractual manpower of the
Centra for awareness about vigilance and Covid-
19

To aware the contractual farm workers an
interaction was organized following all guidelines of
Covid-1%in the campus in which, Director, NRCSS Dr,
G. Lal, Vigilance Officer D, YK, Sharma, Farm Inchage
Ow, Shiv Lal and Farm Manger wene participated and
interacted. In his speech Director, WCAR-MRCSS
conveyed the message of Vigilance swareness,
sanitation and Covid-19, They were also asked for
timely payment of thelr wages, deduction PF,
indurance etc. Apart from Vigilance they wene also
aware for the precautions of Covid-19. Vigllance
Officer and /e Farm also Interacted for the
AWIENELE.

Workshop and Valedictory of Vigilance
Awrareness Waak

O 2112020, ICAR-NRCSS organized a Workshop on
Theme: Vigilant India, Prosperous India’ and
vabsdictony function of the week through Video
Conferencing in which officials and staff of ICAR-
MECSS, participated, While summarizing the week,
O, Y. K. Sharma, Vigilance Oficer briefed about the
different activities conducted during the Vigllance
Awareness Week, Dr, G, Lal, Director, ICAR-MRCSS &
Chief Guest an the occasion delivered the speech
and expressed his views about Vigilance Swareness
Week and on the thame 'Wigilant India,
Prosperous India'. He also conveyed a message of
Honble Agriculture Minister on the occaskon and
appealed to wark hard for the development of the
organization and ultimately for the development of
the coumtry, At fass Dr ¥ K Sharma proposed vote of
thanks to the Director and all the staff members.

Celebration of Constitution Day

Constitution day was celebrated as on 26th
Movember to commemorate the adoption of the
Constitution of India and to honour and
acknowledge the contribution of the founding
fathers of the Constitution at ICAR-Mational
Research Centre on Seed Sploes, Afmer, Smt Anita
Bhadel, Homorabile member of legislative assemibly,
Ajmer South, was chief guest.of the function. Br. 0.5,
Bhati, Head, EVE, Ajmer and Dr. Dinesh Aroea, n-
charge, ARSS, Ajme, D Q. B Sharma, Deputy
Director, ATC were among the special guests, Staff of
respective department, farmers and stiedents was
the audience. In beginning, Dr. 5M, Saxena,
coordinator af the function described the
significance of this celebration. Dr. Gopal Lal,
Director, ICAR-NRCSS, Ajmer addressed the
gathering about constitutional fundamental right
and duties. He stressed upon fundamental disies
and thelr relevance In individual life and natlon
building. Dr. Lal emphasised that one must equally
abide with fundamental duties as like fundamental

rights.

In her presidential address Smt, Anita Badel
highlightad the efforis taken place in compilation
and writling the Constitution. She infarmed
gathering that roots of harmmony and unity n
diversity lies in planning af Inddan Constitution by
guating the facts about warlous symbols like
Mahabharat, Ramayana, Bhagirath & River Ganga,
Mahatma Gandhi, Nalanda VYishwawidhyalaya
carved on first page of original Indiam constitution,
She also advocated the rofe of fundamental duties
and national flagship programme such as Swacch
Bharat Mizcion, Betd Pathao Betl Bachao, Clean India
Green India, Plastic free India etc, As the maln event
of the function chief guest Smt Bhadel dearly and
loudly read eut the Preamble of Indlan constitution
durimg the programme and suggested ewvery
individual to follow the Indian constitution for
nation building.




The celebration whs witnessed by more thent 30
individual and was concluded by casting vote of
thanks by Dir. Shiv Lal, 5r. Sclentist and Co-ordinator
of the function,

Awrareness program on Indian Constitution

Ir thee sovies of events conducted from November
2020to April 2020 @ team of NRCSS scientists wisited
the Bang Village of Saradhana Panchinat on dated
10122019 under the leadership of Dr, 5N, Saxena,
Pr. Scientist {Plant Phoysiologyl On this visit a formal
meeting with 2 group of farmers including farm
wioenen of the village was onganized and interaction
wias held on preamble of the constitution as well as
furdamental rights and duties as emshrined in the
Imdian Constitution for every citizen of India.
Villagers were made aware of thelr fundarmenial
Cruties and urged the farmers to communicate these
things among other farmers also. Farmisrs wens
advised to visit the nstitution and take the bansafits
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of technologies develaped by the Institute, In this
programme, 20 farmers, youth and farm women
wire participated and benefited.

The constitution ewaneness programme was also
organized in village Kalesara of Ajmer district on
2T LN A rotal of 20 women farmers were
paorticipated in this awareness programmss,




Similar awarensss programme was aklso conducied
in ¥illage Budhwada, Dumada and Makreda for
fundamental dutles and rights for conservation af
natural resources, respect of Aag, cherish the nobile
idea, get inspiration from freedom struggle, uphald
the wnity and integrity, defend the country, render
national services whan called wpon.

ICAR - NRCS5S | ANNUAL REPORT 2020

Under SCSP programme of lCAR-NRCSS, Ajmer, one
day farmers training programme was organized on
1771272019 to beiel abowt MCAR-MRCS5, Ajmer
technologies and creating awareness about
censtitution of India and fundamental duties. A total
of 23 farmers of different villages such as Budhwara,
Dantra, mashinia, Bandamwara of Ajmer district were
participated,

p— |

i
Swachhata Pakhwadas

ICAR-Mational Research Centre on Seed Spices
abierved “Swachhata Pakhwada-2020°
programme from 1&6th December to 31st
December 2020, Various swachhata related
activities were undartaken during this programme.
MRCSS officials were engaged themselves in
different cleanliness activivles af farm, guest house,
residential area, office bullding. To create
AWANENESE AmonGg thée Taem workerd about the
impaortance of swachhata, many farm workers were
expliined during this programme, KISAN DIWAS
celebration was also conducted during this
programme. NRCSS officials were taken swachhata
pledge administensd by the Directon, NRCSS, Ajmer,
All the officials of NRCSS wers actively participated
in "Swachhata Pakhwada-2020" programme
“Swachhata Pakhwada-2020° programme was
coordinated by Dr, Narendra Chaudhary, Modal
Officer, Swachh Bharat Mission,
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13. Personnel (31.12.2020)

14.1 Sclentiflec Stafl

5.No. MNameand Designation

1. Dr.Gopal Lal, Dhrector

3 Cir SN, Saeona, Principal Sclentist

: ! D, Shyvam Sunder Meaena, Principal Scientist
4, O Y K. Sharma, Principal Sciantist

5 Do, OLF, ishaiath, Principal Scientist
f. D, Ravindra Singh, Principal Scientist
T, Cir. Krishna Kant, Principal Soientist

B. Dr. 55 Meena, Principal 5cientist

4. Cir. B.K. Mishra, Principad Scientist

10, DOir. R.5 Meena, Senlor Scientist

1. O WLE. Meena, Sepdor Sclentist

12 B Sharda Choudhary, Senkor Sclantist
13, Cir_ Shiw Lal, Senbor Scientist

14, By, B Meena, Sclentis

15, ah. Mukesh EumiarVishal, Scientist
6. Cir. Murki Cihar Meena, Scientist

1 Do ACK. Viarmmea, SCientist

1B. D Marendra Choudhary, Sclentist
15 D Sanjay Kumar, Scientist

20, Sh.Rawi', Sclentist

a1, L. Chetan Bumar Jangir, Scientist
2 D Vasundhara Sharma, Scientist

14.2 Techmical Staff

5.Mo. Mameand Designation

Sh. MLA Khpn, CTO

Sho SR, Meena, ACTD

ShoG K Tripathi Technlcal Offices
ShoPK, Agareal, Technical Asshtant
5h.5.R.Balal, Technical Assistant

PN U e
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14.3 Admiristrathve Stafl

5.Mo. MameandDesignation

1, Sh. Bhim Singh, AAQ

F Sh. Sunil Kurmar Agrawal, AF & AD

i Sh. San|eey Sharma

4, Sh. Pradesp Kulhari, Assistant

5 Sho ALK Kanwaria, LDC

f, ah. Amilt Kumar Gispta, LDC
14.4 Skilled Supporting Staff

1 St Sarla Dawi, 555

& &h, Pukhraj Paroda, 555
14.5 Study Leave

1 &h. Mukesh Kumar Vishal, Scientist (Agriculture Statistics)

2. Sh. Rand ¥, Scientist (| Spices. Plantation, Medicinal and Aromatic Plant)
14.6 New Posting

1 D, Chtian Kurnar Jengir Sessntist (foireed an 04,04, 20200

L Dir. Vasundhara Sharma, Scientist Uokned on 04,04,2020)
14.7 Transfer & Joining

B Sh. Mukesh Kandari. LDC ( Transferred on 27,06.20201

& Sh. Sanjeey Sharma, dssistant (Transferred an 30092020 with lean fo join as AD in NID

Kurukshetra, Haryana)

3. D Sanjay Kumar, Scientist (Joined ICAR-NRCSS on 091 1.2020)

4, Dir. Svamn Sunder Meena, Principal Scientist {Joined an 08,1 2. 2020)
14.8 Promotions

1. O, Marottarm Kumar Mesna, Sendod Schents fwoef 08.01 20019

F D, Narendra Chaudhary, Scientist (weef. 01.07.2018]
14.9 Retirement

1: D, Praddyurmin Marayan Dubvy, Pr, Scientist weel 25.02.2020)
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Annexure - |

Table 1: Monthly mean temperature, relative humidity, evaporation and rainfall during 2019

Year 20159 Mean Temperature ['C] Relative humidity (%] Evaporation Total rainfall
Month Minimum Maximum .40 am 240 pm mmi/day Haali ]
January 4.8 219 834 Gy 44 Tl
Fetruary 75 256 BO.3 646 53

March 125 R E9L5 478 75

April 21.5 398 B4 LT 159 P74
helay 25.6 408 a7 54.6 6.4 174
Juna 235 412 &o.7 55.7 18.5 8.3
July 261 34.5 BER0 o .7 2370
Auguist 24.9 314 912 B6G an A0
September 247 136 B3z 49 54 340
Dhctober 17.2 335 B46 3.0 6.3 8.0
Movember 152 233 EREG 737 44

Crecember 5.8 2210 858 o 2.4 oo
Average 175 313 P LT 8.5 Ta03

Table 2 : Monthly mean temperature, relative humidity, evaporation and rainfall during 2020

Year 2020 Mean Temperature [ C) Relative humidity (%) Evaporation Total ralnfall
Month Minimum Maximum 7.40 am 240 pm mmiiday [P}
Janiary & 2156 E4 B PR a4 #:1
February ol i £29 i A6

March LT 2186 B4 B 4 22 11
April i d i i 229 s A0

hlay 16.8 295 B5.4 460 5.2

Junga 201 L a1 135 i | 25
July 25.3 412 BE b0 20.0 174
August 26,6 194 6 L it 56,5
Septembear | 36.7 g0.7 Ta.7 10 13
October 25.8 315 G4 5 B50 L 1608
Movember 250 34.9 Qi 15 .4 Bo3
December 183 350 863 50 6.4

Average 18.0 327 BE1 616 8.7 4852
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