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ICAR-NRCSS, Ajmer

The ICAR-NRCSS established during the year
2000 and working on seed spices research and
development to provide income security to the people of
the country. Besides doing Basic and strategic work,
NRCSS ts also dealing with applied aspects of seed spices
research for improving the productivicy and quality with
respect to domestic consumption and export. Institute is
well connected by road o rail and located 13fm away
from _Ajmer raifway station on_Ajmer Beawar road and
the nearest airport isat Jaipur.

Apmer is the £ largest city in Rajasthan and is
located 135 Kilometres west of Jaipur, the state capital
and 391 km from Delhe, pmer is surrounded by the
Aravalli Mountains. It is a pilgrimage centre for the
shrine of Sufi Saint Khwaja Moinuddin Chishti and
PushRar (11 Km} an ancient Hindu pilgrimage city,
famous for the only temple of Cord Brafima in the world,
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PREFACE

The TCAR-NRC on Seed Spices has been playing o prootal role for enhancement of area, production,
productivity and export of seed spice crops, During the year (2017-18) new reconds of highest ever seed spice production
and productfeity ias been ackicved which isestimated at 1.86 ariliton tonnes with an average productredty af 10,39
q/ha from 179 wniilton fa area under cuftivation at national fevel During Hhe same period seed spices witnessed the
export of 2.49 lakh tonneswith a monebaryvalue of 5 3136.17 crove.

Two ren! mﬁetfmnfseedr_s];'frﬂ nm!j_.ﬂjwrfenug?t:ﬁ‘- j'ﬂn{.ﬂ_pﬂrr[‘miﬂﬁd‘i'r‘-_? fasbeen ilmrg'ﬁm'-&_'p Central
Varietal Release Conmitiee, Department of Agriculture el Cooperation, Ministry of Agricudture o Farmers Welfare,
Govt. of India. One variety of fenne! (Afmer Fennel-3) and one vanety of coriander {Apmer coviander - 3) have been
sdentified tn_Annnal Workghop of A India Coordinated Research Profect on Spices feld at solan, HiP. during 4- 6
October, 2008, Two memorandion of understandings (MOUs) fas been executed with Farmer Producer Organizations
{(FPOs) for commercialtzation of veleased warieties of corlander, fesmel afwain, dil and nigefla. Extensive research
programme for development of organic farmiung modules, multi-tier ceopping of sead spices and intercropping of seed
spices e arid orchands has been mitated fookpng wrte the future needs of agroufture. Green manuring, on-farm
composting of weeds and crop residue and theer timely application in NRCSS experimental farm has tmproved the soil
health. The NPE_ of WRCSS farm soil samples has been found to be in the range of 90-110, 30-52 and 85 £g/fe, VP
respectively, with orgaric carbon content (L.25-0.32% during 2018, For sustainable and Eco-friendly management of
mnsect pests and diseases several fio-control agents, botanical and bio-fertirzers fve been mass-multiplied and thewr
successtul field demonstrations have instilled the confidence of seed spice growvers for orgaric inputs.

Effectrve dissemmation of improced vanieties, production technologies in existing and mew areas, FLDs and

farmers tromining programmes play a crucial role. Under TSP, NEN, SC-SP and MIDN programmes more than 50
farmers tramntng programs were opgamzed mowhich approxinstety 2000 farmers directly benefited.
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1 place on recond ourgraritude to Dy, T Mofiapatsa, Secretary, TARE and irector Gemeral AR, New Delhi
for his guidance, support and encowragement in all endeavours of FCARNRCSS, Afmer. T am grateful o D, ALK,
Strgih, DOG (Horticulture Science), TCARK, New Dellt and Or, T. Jankiram, ADG (HE-11), TICAR for therr Ggen interest,
valuable Suggestion ﬂnd"gur.'d":m:e to ICAR-NRLSS, Armer, The contribution :fmnmu adiisory conmittees {QET&T
RAC) in Tnstituie Developuent are highly appreciated, T also appreciate efforts made by the members of the Arnial
Report publication committee for compilation, editing and publication, The Annual Report 2018-19 15 being placed
before the readers for suggestions sogs to make it amply informat ive.

Ajer Ty
25" Jung, 2019 (Gopal La
Director, ICAR- MR on Seed Spices
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1. Executive Summary

1.1 Crop Improvement

*

Two new varieties of seed spices namely, Ajmer
fenugreek-5 (AFg-5) and Ajmer coriander-2 (ACr-2}
has been notifiedby CentralVarietal Release
Committee (CVRC), Department of Agriculture &
Cooperation, Ministry of Agriculture & Farmers
Weifare, Govt, of India,

One variety of Fennel (Ajmer fennel-3) and one
variety of coriander [Ajmer coriander - 3} have been
identified in Annual Workshop of All India
Coordinated Research Project on Spices held at
solan, H P during 4-6 October, 2018,

Total 85 germplasm were collected in different seed
spices from Uttrakhand, Bihar and Rajasthan state,

Total of 2220 germplasm lines in different seed
spices are malntained at Mational Active Germplasm
Site |NAGS) of ICAR-MRCSS, Ajrmar.

Eight entries of coriander tested for high yield, small
segd size and stem gall resistance along with three
checks. Entry UD-353 recorded highest seed vield
(12.03 g'ha) in station trial over the check variety
ACr-118.16 g/hal.

Atrial was conducted with 15 entries of cumin with
two checks (GC-4 and RZ-209).The entries GF 3 and
GP 39 recorded the higher yield (259.41kg/ha and
283.45kg/ha respectively) as compared to check GC-
4(247.01kgrha),

A station trial was conducted with 13 entries of
ferinel with 3 check varieties (AF-1, AF-2 and RF-125}
durlng the year 2017-18. Entry AF-01-521 recorded
highest seed yeld (25.92 g'ha) and AF-164 recorded
maximum essential ol (1.83 %) content In stathon
trial over the check varetles AF-1 (1967 g/ha &
1.67%} and AF-2 (21,52 g/ha & 1.50%),

In screening of fennel genotypes against Ramularia
blight, single genotype (AF-87) was recorded |owest
disease incidence [PDI-12.33)and considered
initially as resistant against Bamularia Blight, while
three another genotypes YVolina, AF-2 and AF0-52
showed moderately resistant reaction to the
disease. All other remaining genotypes were
recorded susceptible and highly susceptible against
thedizease.

* A station trial was conducted with 9 entries of

fenugreek with one check variety (AFg-3). Entry B5-
5-6-1 recorded highest seed yield (970 g'hal
compared to check variety AFg-3 (6.61 g/ha).

A station trial was conducted with 13 advanced lines
of dill with two checks varieties (AD-18 AD-2), Three
lines (Gene poal, AD-5-1-28 and AD-5-44] were
giving the higher yield (2490.1, 24255 and 2375.1
kgfha, respectively) as compared to check varleties
AD-TE AD-2 (22774 kgfh.a and 1952 kgfha
respectivelyl. Lowest [38.4 kg/ha) seed shattering
was recorded on genotype AD-5-11 followed by AD-
5-45 and AD-5-1-3(39.4 kg ha).

Station trial on ajwain was conducted with 12 test
entries and three check varieties Ajmer Ajwain-1,
Ajmer Ajwain-2 and GA-1. Higher sead yield (1735
kg/ha) was recorded in AA-3 genotypes as
compared ta check varieties,

A trial was conducted with 11 test entries of nigella
and two check varieties namaely, Ajmer Nigells-20
and Azad Kalongi. Higher yvield attributes and vield
(1026.66 kg'hal was recorded In AN-19 genotypes
followed by AN-2,

Entry A-Cel-14-34 recorded highest seed yield (17.08
g'ha)and K-24 recorded maximum essential oil (2,28
%] in station triaf on celery over the check variety A-
Cel-1 (12,55 g/ha & 1.62%) for yield and essential oil
content, respectivehy,

Three advanced lines of celery were evaluated with
check variety (A-Cel-1) during the year 2017-18. Of
the 3 genotypes, entry A-Cel -5 recorded highest
seed vield (630 g/hal and essential oil {2.76%).
Selected mwutants of fennel and cumin were
evaluated In their respactive generation (M, M, &
M, ) far different traits for which theywere selected in
i generation. 77 lines in M, generation and 40 lines
in M, generation of fennel showed stability in
selected characters and were selected for further
evaluation. In cumin M, generation successfully
raised and 2 mutant lines showing superionity with
parent plant {GC-4) with respect to yield per plant
were selected. 1
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*  Microsatellites were developed using the MISAW1.0 in cumin it was maximum at 15 days. More than 50%

software from transcriptoms. Insilca walidation
confirmed the S5Rs availability at difference sizes
and distance. Three hundred primers were
subjected to wet lab validations which were
showing amplificationin coriander samples,

1.2 Crop Production

*

Two separate field experiments were conducted for
evaluation of selected endo-rhizospheric and exo-
rhizospheric bacteria for growth and yield of cumin
and fenugreek crop plants. The highest seed yield of
curmin crop was observed with Bacillus megaterivm
(73.30 g perm’) which was at par with Pseudomonas
flourescens (68,55 gperm’) and lowest was recorded
with control { 1537 g per m’). The maximum
essential oil content was recorded in Pseudomonas
flourescens (4,05 %) followed by Pseudomonas sp.-|
(3.86 %) and the minimum was recorded with
Bacillus sp. (3.28 %) In fenugreek the highest seed
yield was obtained from Rhizoblum+B. subbilis +8.
megaterium (0.249 kg per m’} which was at par with
Bacillus. sp. + 8. megaterium {0.242 kg per m’) while
the lowest seed yield was recorded with control
(0,188 kg perm’).

Thirty five cumin soll samples were collected from
Magaur, Jodhpur, laisalmer and Barmer Districts of
Rajasthan. These cumin soil samples assayed for pH
and EC which ranged from 7.09 to 8.27 and 0.15 to
1.55 d5/m respectively. Total twehie bacterial
lsplations made from these samples based on
differential growth media for Phosphorus and Zinc
solubilizing ability. These bacteria further tested for
their ability to grow on different temperatures (35,
40 and 45 0C}) and Sodium chloride conc. (1.0, 2.0
and 3.0 percent, wiv].

Seed germination percentage in celery increased
with increase in time from 9 to 16 days. Seed vigour
was also improved with the higher concentration of
micronutrients except Fe, Zn and B. Based on the
germination percentage and seedling vigour, the
optimum concentration for seed priming of celery
was 500, 250, 250, 1000 and 250 ppm for Fe, Zn, Mn,
Cuand B, respectively.

Seed germination was adversaly affected with
sodicity and maximum germination was observed
at 12 days in coriander fennel and fenugreek, while

germination of coriander, cumin fennel and
fenugreek was found at RSC 12.0, 8.0, 14.0 and 16.0,
respectively. Seedlings vigour reduced with increase
in sadicity.

Standardization of crops for bower system indicated
that fenugreek in rabl for seed followed by ridge
gourd + leafy corfander for wegetable gave
maximum fenugreek seed equivalent yvield {16176
kg/ha) with maximum gross [Rs, 566173/ ha) and net
returns (Rs. 361073/ha) and B:C ratio 2.76,

Intercropping of seed spices with guava recoreded
highest seed yield in open space followed by with
guava associatian.

Studies on G« E interaction in cumin throuwgh on
farm trial [OFT) exhibited the average cumin seed
yield B28.0 kg/ ha at Bhudhwara (Peesangan), 7816
kg! ha at Dhordmna {(Barmer), 7365 kg' ha at
Mundawa (Magaur), 443.4 kg/ ha at Sarwad and
439.6 kg/ ha at Tabiji.

1.3 Crop protection

* |n monitoring diseases of seed spice at the Institute

farm, fenugreek powdery mildew was Initlated in
seventh standard week [(February 12-18, 2018];
downry mildew in second standard week (lanuary 8-
14, 2018} and blight in third standard week (January
15-21, 2018); where as increase in cumin Alternaria
blight first appeared in second standard week
(January 7-14, 2018},

Afield experiment onimpact of insect pollinators on
yield and quality of ajwain and dill was conducted.
The results showed that yield of ajwain {1376 kg/hal
obtained in bee pollinated plots (caged) was 62.45
per cent higher than control {without bee
pollination-caged with insect proof nylon net],
wherein 847 kg/ha yield wasrecorded.

Similarly, in dill crop the highest yield of 1447.5
kgfha was recorded in the plots kept as open
pollination and treated with bee attractant (jaggery
solution 10%) followed by open pollination plots
(1435.2 kg/ha).

Management of nematodes in field experiments
showed that application of soil sterfent Metham
sodium and Daromet gave excellent protection up
to the maturity of the crop. Application of granular
systemic insecticides/nematicides did not result in
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good control of nematodes population in cumin
crop. Among nematopathogens, soil application of
Paecitomyces lilacinus (107 CFU/g) + Trichoderma
harzanium (10° CFUYG) + Pseudomanas fluorescens
(10" CFU/g) also gave good control upto &0 days,

fr-vitre bio-efficacy of different Trichoderma isolates
was tested against nigella root rot pathogen and
growth inhibition of the pathogen was observed
periodically. Data revealed that all Trichoderma
isolates inhibited the growth (55-60%) of nigella
roat rot pathogen, Different fungicides were also
tested using poison food technigue showed growth
inhibition of nigella root ret pathogen using
miancozel and chlorothalonil (39-40.5%).

Field experiments were conducted to evaluate the
effective spray scheduling of recommended
fungicides against Alternaria Blight of cumin and to
evaluate the effect of different funglcides on
diseases of fenugreek. Data revealed that all
schedules reduced the cumin blight PDI as
compared to control. Comparatively foliar
application of Mancozeb/zineb {0.2%)] followed by
azoxystrobin (0.1%) and difenoconazole [0.05%)
starting from 45 days after sowing at 15 days interval
was found most effective to manage the disease (77-
B2%),

Biological management of Alternaria blight in cumin
bacterial isolate B1 was found most effective among
all tested isolates and showed minimum mycellum
growth (10mm) with 0% growth inhibition
followed by B& (14mm] with 87.4% growth
inhibition. Other eight biological isolates weres also
effective against the disease. The maximum
mycelium growth was recorded in control (90mmi
with noinhibition.

An experiment was conducted to ewvaluate the
relative efficacy of different IPM modules against
aphid. The Maximum per cent reduction in aphid
population (94,98%) was recarded on plants treated
with IPM module M, followed by IPM module M,
(93.10 %), both the IPM modules were found
statistically at par.

The micro-encapsulation and micro-emulsion
formulation of deltamethrin tested @& 0.003%, gave
excellent control of aphids at 3 days after spraying
which was superior to commercially available

ICAR - NRC on Seed Spices, Ajmer - Annual Report 2018-19

1.4 Basicscience and post-harvest technology

formulation {emulsifiable concentrate] of
deltarmethrin at same concentratian.

Mixing of synergist @ 5% with synthetic insecticide
Thiomethaxarm & 0.0025% and neem oil 2.0% gave
good contral of aphids on selected crops and was
superlor to alone applcation of neem ol 2.0%.
Application of botanical formulation, sesamum leaf
extract -non polar and  sesamum leaf extract -polar
at 0.5% concentration showed that non polar
formulation gave better result in comparison 1o
polar formulation, Modified neem compasition @
5% tested against aphids also gave good control
against aphids in the field. Verticillium leconii (@1.5%
SCiwas found better than powder formulation.

*  Modulation of morpha-physiological activities and

stress tolerance In cumin by concomlitant
applicatlon of depolymerised plant growth
regulators revealed that compared to control, the
various treatments showed increase in growth
parameters and seed vield particularly BA (@ 0.5
), AR (@ 1.5 mM) and Proline (@ 1.5 mM). The
maximum total oil content (10.98%) was recorded
with BA (@ 0.5 mM)] followed by 1A and SA (@ 0.5 mM)
essential oil/tatal il constituents greatly differ with
different PGR treatments, Cuminaldehyde was
major essential oil content which varies from 27.78%
in control to 64.564% in distilled water treatment
followed by cymene and gama-terpene.

Exogenous application of PGRs for improving
essential oil content in coriander showed that
Benzyl Adenine (@ 1.0 mM and &- BA (@ 0.2 mM|
enhanced essential ail yield (48 - 423 %) in
comparison o oontrol {3.09 %),

Monitoring and evaluation of agro chemical residue
in cumin revealed that maximum yield of cumin (9.6
gfha) was harvested in the soil sterilized wath
metham sodium, 15 days prior o sowing followed
by follar spray with dimethoate (@ 0.03%%) and
difenoconazole (@ 0.10%). Residue levels of the
molecules wsed during crop cultivation in the
harvested cumin were below detection limit,

Studies on dissipation kinetics and pre harvest
interval of triazoles in fenugreek showed that the
fungicides difenoconazale and hexaconazole had
dissipated in the harvested seeds completely and
3
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based upon the dissipation kinetics, the pre harvest
interval {PHI) far difenoconazole was calulated to be
19 days [ 0.05%) & 22 days (@ 0.1%| and for
hexaconazole as 21 days (2 001%) & 23 days (0.2%).

SSocial Science

®  For dissemination of seed spices producilon and

post-harvest technology through demonstrations,
trainings, workshops and seminars under NEH and
TSP project, 231 frontline demonstratiens (FLDs|
were conducted, FLDs for coriander variety ACr-1
(65, fenugreek-AFg-3 (60), fennel-AF-1 (40), ajwain-
MA-1 (35), dill-AD-1 (05] and nigell-AN-1 (26} were
conducted on tribal farmers’ field at Pratapgarh,
Banswara, Dungarpur and Udaipur districts of
Rajasthan under Tribal Sub-plan project. Results of
the FLDs at different farmers field revealed that vield
of seed spices under demonstration plots was
higher in comparison to local checks/practices in
the range of 21.54% to 41.39%. Yield was found
33.99 % higher in coriander, 29.65% in fenugreek,
and 35.78% in fennel 41.39 % in ajwain, 32.49% in
nigella, and 21.54% in dill,

Assessing approachability and facilities of ICT and
effective medium of information dissemination to
cumin and corander growers of Westarn India, the
most effective ICT tool used by farmers to seek
information on agriculture was TV, where 74% of the
farmers watched agriculture related programmes
followed by participation in extension programmes
viz; Famers Fare, Training, Exposure visit, Kisan
Sanghosthi etc. Newspaper was also found as most
effective tool to seek information by the farmers.

A study carried out for economic analysis of
preduction and export performance of corander
and cumin In India, revealed that performances of
sead spices to total sphces Intermoof area, production
and export has improved during study period from
198510 2018,

1.6 Externally funded project

% [DUS Project IPPY & FRA); Under this project

development of DUS test guidelines for major and
minor seed spices (20 fennel, 22 fenugreek, 34
coriander, 9 cumin, 2 ajwain, 4 dill, 5 nigella, 3 celery
and 2 anise} varleties were undertaken.
Observations were recorded for vanous characters
as perstandard descriptors.

*  Under Network Project on Organic Farming (NPOF]

"Standardization of seed spicet based organic
farming system”, performance of crops (fennel,
conander, mung bean and cluster bean) for all
parameters was recorded best under 75% organic
+25% inorganic treatment followed by state
recommendation both inKharifand Rabi seasons,

Amang wvarietal trials for different crops under
organic system, the performance of fennel variety
GF-12 (3250 kg'ha) and Azad Dania-1 {1653.00
kg'ha) in Rabi season, mung bean variety MUM-2
(943.16 kg/ha) and cluster bean variety RGC-1038
(1250 kg'ha) recorded berter yield during Khrif
SBAS0N.

1.7 Other activities

Approximately 20,000 wvisitors including farmers,
stakeholders and students visited the ICAR-NRCSS
experimental farm, knowledge park and bio-control
lab during 2018-19. Varkous farmers' group from
Rajasthan and adjoining statesviz., Gujarat, M.E, LLP,
Punjaly, Haryana and Maharashtra visited the centre
during cropping season as well as off season of seed
spices.

Baej Vitran Pakhwada arganized, during 17-30 Sept,
2018, awareness campaigning among the farmers
towards the HYV developed by NRC355, Ajmer
through "Beej Rath Yatra" and vocal means was
carried out.

A State Seminar on "Clean and safe production of
Seed Spices for enhancing farmers Income” was
organized Jaintly by ICAR - Mational Research Centre
on Seed Spices, Ajmer and DASD, Calicut under
MIDH during 27-28 March, 2019 at ICAR-NRCSS,
Ajmer,

Under Swachh Bharat Abhivan, events such as
cleanness drive and awareness campaigns were
organized atcentre.

Under the Mera Gaon Mera Gauray [MGMG)
programme, developed technologies on agriculture
were transfer tothe adopted villages of NRCSS.

I BT UEEEl 14— 30 oo, 2018 & 0
T AT | TEES 14 FirmaT 2018 &
FraramT fiare wfaf & dos & o gd o ¥
g o e & e wE S s ol

e 10012010 ® LW AW A SEEEE
o UY W O 20T R (R S |
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2. Introduction

The flavour and aroma of Indian spices are spread
throughout length and breadth of Glabe. Total 109
spices are listed by 150 and &3 spices are grown in India,
The seed splces are a group, which denotes all those
annuals whose dried fruit or seeds are used as spice.
There are about twently seed spices are grown in India,
the important among them are coriander, cumin, fennel,
fenugreek, ajwain, dill, celery, anise, nigella and caraway.
Almaost all the seed spices are winter season carops (rabi)
need cool weather conditions for better growth and
development. Majority of these seed spices are treated
as cash crop in arid and semi-arid regions of India
particularly Rajasthan, Gujarat and parts of Madhya
Pradesh. However frost leads to major damage ta these
crops. Late winter rainfall also adversely affect the
guality and gquantity of production by infestation of
disease, pests etc.  The seed spices are aromatic
vegetable products of tropical orlgin and are commanly
used in pulverized state, primarily for seasoning or
garnishing the foods and beverages, They are also used
in preparation of various value added products viz. spice
oils, olecresins and spice powders, Seed spices possess
Industrial Iimportance and are wsed in cosmetic,
perfumery and various pharmaceutical preparations
medicines, The seed spices constitute an important
group of agriculture commadities and play a significant
rale in our national economy. Since ancient time, India
has always been recognized as a land of splces, Seed
spices account for about 51.79 per cent and 19.06 peér
cent of total area and production of spicesin the country.
Ot of the twenty seed spices grown in the country ten
are prominent, The crops covered are Corander, Cumin,

Fennel amnd Fenugreek as major seed spices, while
Ajwain, Dill, Celery, Migella, Caraway and Anize
constitute minor group of seed spices. Seed spices are
low volume and high value crops, requiring less water
and nutrient for their successful cultivation, Seed Spices
are annual herbs best suited for diversification of
existing cropping system of arid and semi arid region of
our country. Rajasthan and Gujarat states are the two
largest seed splce growing states, accounting for mong
than 70 per cent and 80 percent of the total area and
production respectively. Seed spices also play important
rale in the annual export basket of spices of our country.
Production of seed splces has critical constraints which
need to be tackle on priority basis. The most important
constraint adversely affecting the promation of these
crops to farmers for diversification of the existing
cropping system is low productivity. The major factors
presently contributing to low produectivity are very low
seed replacement rate, the lack of authentic seads of
improved varieties, growing of these crops in
law/marginal scil fertility and drought prone conditions,
attack of major pest and dissases and above all
uncrganized marketing. Several issues emerge after
making analysis of different constraints affacting
production of these crops, which is need for systematic
and well planned strategic and applied research backed
by a vigorous transfer of technology campaign for
promotion of the new technologles evolved.

In last four years from 2014-15t0 2017-18, with addition
of more than ane lakh hectare to seed spices their
acreage in the country [thas expanded morne than six per
cent, from 16.29 to 1793 lakh ha. More than this,

201415 54
firan  Production firaa Production
{00 Ha) (O008TH (OO0 Ha) (00O MT)

Cumin Bl QHE BOH 508
Corianddar 551 A SE2 SES
Ffenugresk 123 i FAL 247
Fennal ] &l Fi 124
Afwain 24 & 24 14

LeedSpices 1625 1155 105 1480
Toral Splces iz als 3474 H%EH

JO01E-1T T8
firas  Production Area Production
OO0 Hal (O MT| OO0 Hal |"OC T
TEI S0 TEISS 50038
[ BS53 BESs 149 B B0
240 3 fr) 21972 11128
B3 148 A58 14854
EL 7 HE0 T4
1798 TALG 1395345 186055
4031 Ba10 Fea3e 41399

[Spurca: Directorate of Economics and Statistics, DAC &FW for area and production and DGCIES, Kofkata for axport)
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production has increased by almost 26 per cent as result
of increased productivity of seed spices rather than area.
Export of seed spices has also increased from 2607 46 to
3136.17 crore rupees during 2014-15 10 2017-18. During
this period highest expansion has been seen under
fennel and fenugreek cultivation.

While, this presents an excellent commercial
opportunity for the country, we must remember that
there are important competitors waiting in the wings.
These countries include Egypt, Iran, Pakistan, Turkey,
Irag, Morocoo and Italy, It is thus important thatin order
o meet thischallenge, there must by a quantu m jurmg ko
the praductionand productivity of seed spices.
Rajasthan and Gujarat have emerged as "Seed Spice
Bowl” and together contribute more than 80 per cent of
the total seed splees production in the country. Other
important seed spices growing states are Madhya
Pradesh, Orissa, Tamil Madu, Andhra Fradesh, Kamataka,
Bihar, Uttar Pradesh, Punjab and West Bengal India
grows about twenty important seed spices. The major
among these are coriander, cumin, fennel and
fenugreek. Other minor seed spices crops Include
apowan, dill, nigella, anise, caraway and celery which are
grown in smaller areas in different parts of the country.
2.1 History

There has been ever increasing demand of seed spices
and Importing countries look at India as consistent
source. In view of the aforesaid importance of seed
spaces in the country, the Indian Council of Agrcultural
Research established the Mational Research Centre on
seed Spices at Ajmer o Initiate research work on seed
spices especially aimed at improving the productivity
and quality with reference to export value and domestic
demand. The Indian Planning Commission approved
establishment of an independent National Research
Centre aon Seed Spices (NRCSS) during the IX Five-year
Plan and came into being on April, 22, 2000. The site
selection committee constituted in 1998 by [CAR,
recommended establishment of NRCSS at the site
offered by the Government of Rajasthan with 50 acres of
land.

2.2 Location and Climate
The NRCSS is located in Tabiji farm area on the Ajmer-
Beawar road 13 km away from railway stationin the city.

5]

The Ajmer city is well connected by road and railway line
to Ahmadabad and Delhi with distance of 516 km and
38B km, respectively in opposite directions, The nearby
airport is faipur, situated about 125 km away from Ajmer.

The centre lies on 74 35' 39" Eto 74" 36' 01" longitude
and 26" 22°12" to 26" 22° 317 N latitude at an altitude of
460,17 m above mean sea level, The soil of the research
farm is sandy loam, poar in fertility and water holding
capacity, having pH 8 to 83, EC0.07 to 0.12 and 0.15 10
0.23% organic carbon, available N 178.5 kg ha-1 {low),
P.0, 12 kg ha-1 imedium), K.0 85 kg/ha-1 {low), Ca 214.7
kg ha' (high), Mg 258 kg ha' (medium), 5 27 kg ha-1
(medium}.

The rainfall in the area is highly erratic and more than
80% of the rain is received during luly to September with
several intermittent long dry spells. The monsoon rains
generally commence by the end of June but sometimes
delayed till the first week of August. The rainfall is
confined to the period mostly between July to
September, the rainfall averages between 250-500 mm
with a maximum of 750 mm in good rainy vears and 50-
200 mm in scanty rainy years. The temperature ranges
from 2-5°C during January and 42-45°C during May. The
winter showers are meager. Occurrence of drought (s
frequent. The annual loss through PET is 1566 mm. The
oocurrence of frost s also observed occasionally,
generally after a gap of every 2-3 vears. The relative
humidity in the district is generally higher than 60%
during the monsoon season reaching to as high as 75%,
but the annual average humidity is less than 50%, The
agro meteorological data for the cropping year forwhikch
theresults are presented in this reportisgiveninTable 1.

2.3 Agro meteorological data for the year 20017-18
atICAR- NRCSS5, Tabji, Ajmer

The daily weather data recorded at agro meteorclogical
observatory, ICAR-MRCSS, Ajmer and caloulated monthly
average data for the cropping year 2017-18 are
presentedin Annexure 1,

The maximum monthly rainfall of 1613 mm was
recorded during July, 2017, whereas it was 1790 mm
during July, 2018, The total rainfall was 507.3 and 480.3
mm during 2017 and 2018, respectively, The total rminfall
was lawer by 4.0 %during 2017 and 9.2 % during 2018as
compared to the mean annual rainfall of 529.0 mm (for
the 100 years) in the area. The minimum ternperatures
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Weekly weather data during 2018 at NRC55 Farm

(1.0t 1.5 °C)was recorded on 2nd, 3rd and 25th January, enhancing and sustaining productivity of safe seed
2018 and a frost event was happened which damaged spices.

the seed spices in the area. Whereas, maximum  » Transfer of technology and capacity building of
temperature of 43.5 “Cwere recorded on Bth May, during stakeholders for enhancing and sustaining
2017 and 44.0 - 45.0"C on several occasions during May, productivity of seed spices

2018. The lowest relative humidity was 15.5 per cent on
18ch April, 2018 while the highest (95%) was recorded on
several occasions during the year. The total open pan
evaporation during the year 2017 and 2018 were 2646.8
and 3153.8 mm, which was 5.21 and 6.56 times highar Fennel [Foeniculum vulgare Mill)

than the annual rainfall of respective year. The lowest Fenuareek (Trigonella foen raecum ; Trigonella
evaporation of 0.5 mm was recorded at many times mﬂmu o o i

during January and July in both the years, whereas the

2.5Mandatecrops
1. Corlander (Carigmdrum sativum L)
Cumin [Curminum cyrminum L)

AW

highest evaporation were recorded 190 mm on 3rd * H,!u.raln (Trachyspermurn arami Sprague)
June, 2017 and 265 mm on 22 and 23 May, 2018, & Dill (Anethum gravealens L, Amethum sowa Kurz.}
respectively, 7. HNigella{Nigelia sativia L)
2.4 Mandate 8. Aniseed [Pimpenella anisum L)
9.

# Basic, strategic and applied research on genetic Celery (Apfum graveolens L)
resource management, crop improvement, 10, Caraway! Carumcarvil.)
production and protection technologies for
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2.6 Objectives 7. Research on seed technology for production of
1. Collection, evaluation, characterization and quality seeclsof improved varieties,
conservation of germplasm. 8. Studyofeconomic of production and marketing.
2. Breeding variety with high yield potential, quality 9. Development of pre and post harvest technaology
and resistance to biotic-ablotic stresses. for better processing, storage and utilization,
3. Developing efficient agro-techniques for achieving 10, Development of export orlented technology for
the high production and productivity, export of raw and value-added product towards
4. Evelving better and efficient management system national economy.
forcontrol of pests and diseases. 11, Transfer of technology for farmers and extension
5. Study of nutritional and water management aspects. Agencies.
6. Development of package onarganic farming of the

seed spices for export, based on environment
friendly productlon of potential technology.

2.7 FINANCIAL OUTLAY (Rs in Lakhs)

HEAD

Budget
Minorworks 8.89
Equipmient 11.63
Informationtechnology 377
furniture and fixture 1.00
others SC5P capital 5.00
Salaries 637.39
Pension 58,00
Travelling Allowance 12288
Research & Operation B3.76
Administrative Expenses 194,51
Miscellanious Expenses B.E1
TSP 1548
NEH 3.00
5CsP 5.00
Total 1049.12

Govt. Grant (2018-19)

Expenditure
8.89
11.63
377
1.00
5.00

637.39
5242
1288
83.76
184.51
881
1548
2,00
5.00

1043.54
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2.8 5TAFF POSITION on 31-03-2019

5.Mo. ClassofPosts Total sanctioned posts Employees in position
1. Sclentific Posts
a. Sciemtist 12 11
b. Senior Scientist a7 a7
= Principal Scientist 1 0
d. Director/RMP Scientist 1 1
Total 21 19
2 Technical Posts
3 Category | 1 0
b. Category |l 3 3
. Category il 4 2
Total 8 3
Administrative Posts
Category "A" posts:- a1 a1
AD
b. Category "B" posts:- 06 04
AFBAD/AAD
[ Category "L posts:- 04 03
UDC Steno/LDC
Total 11 g
4. Supporting Skilled Staff 2 2
GrandTotal 42 34
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3. Research Achievements

Project 1: Conservation characterization and

utilization of genetic resources in seed spices

€1-1: Management of plant genetic resources of sead
spices

(Pl: B5. Meena; Co-PE 5.5, Meena, 5. Choudhary and
AK. Verma; 2014-19)

Germplasm Collection: Total 95 germplasm were
collected in different seed spices, Nineteen germplasm
lines were collected in collaboration with NBPGR, New
Delhi which Included corander {13), fenugresk (1),
caraway (3] and fennel (1] from Uttrakhand during &-27
flay 2018. Collected 10 fenugreek, 20 coriander & 4
nigella lines from Kota during 24- 28 April 2018, Twenty
three germplasm lines were collected from Bihar state
included coriander (12), nigella (91, fenugreek (1) and
fennel (1) during 30-31 May 2018. Minetean Ajwain
germplasm lines were collected  from Pratapgarh
district of Rajasthan during 2-3 Feb. 2018,

Table 3.1: Total germplasm assemblages at NRCSS5,
Ajmaer

MRCSS Collection

Indigenaous Exotic Present

available

Cumin 100 z a7 247
Coriarder 169 3 176 Lo4
Fenugreek B2 54 135 45
Fennel 118 A 44 a9
Aperain o4 1 o1 113
oin 106 5 108 111
Higella 21 3 24 ar
Celery 36 = 36 36
Anise 18 - 18 iE
Caraway | 2 2 14
Total 790 &3 745 2220

Germplasm Evaluation:
*  Curators maintained and evaluated germplasm and
recorded abservations as per descriptors.

* Besides this 230 germplasm lines of fenugreek
received from NBPGR were also evaluated under
CRF on Biodiversity.

10

Table 3.2: Variability recorded in celery germplasm.

Character Mean Minimum Maximum CV %

Leaf Length 1138 895 1216 3432
Mo of Leaf lats 386 3 42 1038
Peticde Length{cm) 869 5962 9E6 004
Mo of Umbel /Plant 8708 70 Wws2 1123
Mo, of Urnbedlate/Urnbed 22,34 14 268 1973
SeadUmbellate 31354 286 @\ 1on
Plant Haight {cm) 778 HOA 44 58S
TestWeight (g) 037 025 0438 1643
SeedYield [g) ioog 107 194 5484

Project 2: Genetic improvement of seed spices for
tolerance to

improving productivity, quality and
bioticand abiotic stresses.

€1-8: Breeding for high yield and quality indill

[Pl A K. Verma; Co-PLY.E. Sharma and MN.K. Meena; 2015-
20)

Dwring the current season (2017-18) one station trial was
eondicted on dill. The trial consisted 13 advanced lines
of dill with two check varieties (AD-1 & AD-2). Data
presented in the Table 33 revealsd that maximum
primary branches (7.2} recorded on genatype Genepool,
while the maximum (28.3) secondary branches werne
recorded on AD-5-11 followed by Genepool (27.3).
faximum number of umbel per plant were recorded on
AD-5-28 [(79.) followed by Genepool [73.5). Likewise
maximum number of umbellate per umbel (45.5) were
recorded on Genepool followed by AD-5-28(42.5). Three
lines (Gene pool, AD-5-1-28 and AD-5-44) were giving
the higher yield (24901, 24255 and 2375.1 kg/ha
respectivelyl ascompared to chedk varieties (AD-1 & AD-
2, 22774 kg'ha and 1952 kg/ha respectively). The
maximum oil content (2.7%) was recorded in genotype
AD-5-11 followed ij AD-5-1-28 (2.69%) and the lowest
seed shattering [38.4 kg/ha) was reconded in genotype
AD-5-11 followed by AD-5-45 and AD-5-1-3 [39.4kg/ha).
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Table: 3.3: Ancillary characters of dill genotypes

Genotype PH ra 1 1] UFrF UPL
AD-5-45 1644 6.6 333 &4d.1 268
AD-5-3-3 1630 6.8 230 64.6 268
AD-5-31-B 159.4 6.y 145 41.5 238
AD-5-1-3 1613 6.6 154 &3.7 255
AD-5-50 180.0 6.7 247 633 270
Al-5-14 T68.3 6.7 230 682 230
AD-5-T1 158.3 6.7 283 &7 4 2632
AD-5-1-24 1689 7.0 248 64,7 271
AD-5-44 1694 6.9 264 &89 4.7
AD-5-3-35 1683 7.0 242 553 262
AD-5-1-2B 1689 6.8 P 73.1 425
AD-57 151.9 6.7 236 &{.2 254
Genepaol 1554 7.2 7 | Fis 455
Al 1547 23 254 &1.9 378
AD-2 1404 6.4 2.0 6.9 25.1
CO5%) M5 S 4.2 128 3.9
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€1-9; Breeding for high yield and improved quality in
ajwain

(Pl: 5.5. Meena; Co-P1: M.D, Meena; 2015-20

A trial was conducted with 12 test entries and three
check varieties namely, Ajmer Ajwain-1, Ajmer Ajwain-2
and GA-1 durlng the yvear 2017-18. Observations on

grawth parameters such as yield and yield attributing
traits were recorded. Higher yield (1735 kg/hal was
recorded in AA-3 genotypes as compared to check
varieties. Necessary observations were recorded and
data presentedintable 3.4 and 3.5 given below.

Table 3.4: Performance of ajwain genotypes in trial

Genotypes Plant Mo. of Mo af Mo,
height primary secondary umbels
{erm) branches bBranches /plant
/plant Iplant
AR 12567 17 .CH 187.00 250,66
AA-D 122.00 17.33 248.33 240 66
AA-B4 12133 15.33 190.00 21968
AA-5T 17.00 1600 d22.66 23666
AAAS 12000 1357 25587 57 A6
AA-GE 12033 14.33 217867 26733
AA-TY 121.33 15,048 231,66 258.66
AAA43 123.00 1600 242 85 2306.00
AA-ZT 124.00 1600 22767 240 66
GA-1 11933 1400 2066 241.00
AA-BE 131567 1833 24565 285,00
AA-100 11867 15,33 207.33 24B,00
A 12067 1633 2266 500
Ad-3 11833 15.33 218,00 267.00
Af-E1 127,00 1633 205,00 246,33
SEm=< 2.4 [LES 7.69 T.2d
CO[P=0.05) 6.5 247 2241 21.10
v 319 9,31 6.04 3,04

Table 3.5; Performance of ajwain genotypes in trial

Genotypes Mo, of Mool Seed Test Essential
umbellates seeds yield waight il
lumbael Jfumbellate (kg/ha] [gm]| 106]
AT 19.30 2260 1460 1.020 18
LAA-Z 170 24,00 683 1080 14
LR 16.50 2210 1158 1010 14
AA-G 1640 2360 1430 0530 2
L 1170 2220 1180  1.080 18
AA-EG 1640 2250 1702  O4war 14
AT 16.80 2230 680 1040 175
LT k1 16.90 21,50 1620 OEFF 15
LA RT 19.00 2250 170 1300 125
1GA-1 17.50 2110 1280 0927 4
AA-BS ib6.30 2230 1341  (OE20 14
LAA-T100 16.66 22860 i52 0477 1.5
ARl 17.20 2230 1505 1017 175
LALA-T 1723 2230 1735 0430 18
LR 1760 2200 BF1 0407 158
SEmt .56 035 11774 b6 0.07
D{P=01.05] 1465 1.0 F4283 N/A 0.21
E"J’% 569 .70 1600 1199 [42

11
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Cl1-19:Enhancing genetic variability in cumin

(Pl &K Nerma; Co-Pl RS Meena; 201 2-18)

An experiment carried ut with 15 entries and two checks
(Co-4 and BZ-209). The entries GP 3 and GP 39 recorded
the higher yield {259.41kg/ha and 283.45kg/ha
respectivelyl as compared to check GC-4 (247.01kg/hal
(Table 3.6). Likewise in Table 3.7 there were 12 entry with
two chiecks, amonag the entries, CE-10 (407.6 kg/ha) and
CE-13 (448.3kg’ha) were found to be superior to GC-4
(360.5kg/hal when compared yield per ba basis. Data
presented in Table 3.8 revealed that there were 12
entries and two checks 1t was found that entry AC-WMT-
16-40 and AC-WMT-16-73 were recorded higher yield
and resistancetolerance to wilt as compared 1o checks
varieties, The AC-WMT-16-40 and AC-WMT-16-73 were
recorded yield 563.4 kg/ha and 524.6 kg/ha respectively
ascompared to 368.5kg/ha inGC-4 (Table 3.8}

Table 3.5: Pooled data of ancillary characters of

cumin genotypes

Genatype PH re 58 UPP Y kg'ha
GP3 258 56 121 0.8 25841
GP- 28,3 5.2 105 24,1 20934
GPR-7 2T.B 57 10.9 4213 165.04
GP15 28.2 54 11.1 24.6 22341
GP-17 256 55 11.5 1.6 23716
GP-14 274 57 10.6 FER 186.58
P19 282 51 87 255 173,04
P21 28.7 5i B4 L 14732
GP-37 3.8 4.8 81 24,1 153,96
GP-39 28.1 b7 1.9 6.1 2B3 45
GP-41 249 5.0 BS 23.8 193.74
GP-47 268 4.7 BY e 211468
GF-50 273 5.0 a0 232 165.32
GP-58 28.7 51 a0 207 228
GF-54 297 52 102 20.0 23207
G4 239 54 e 208 24701
RZ-209 259 4.5 2.0 17.0 154,20
OS] N MA 179 A, MA
CY (%) Q2 11.7 10.4 14.4 28654

Table 3.7; Pooled data of ancillary characters of
cumin genotypes

Ganatype FH  PB SB  UPP UPL SYkg'ha
CE-1 21 49 102 2340 4.1 F5R.6
CE-2 23 a1 9.4 e 425 16403
CE-3 iATH 4.8 g9 237 435 1805
CE-5 269 446 g2 213 4.1 201.6
LCE-6 253 47 89 M8 A 1382
CE-7 239 45 BO 249 405 2561
CE-8 275 a6 BHA 234 495 1310
CE-10 268 4.7 T R | 4 4576
CE-11 254 47 103 253 4z LR
CE-13 26 51 118 273 4 448.3
CE-14 2065 48 oF 277 424 2747
CE-15 286 51 125 163 4.4 494 3
G4 2F7 52 114 226 4.4 3805
RE-209 278 4.7 g8 186 395 165.9
CO 5%} M5 M5 156 382 M5 183498
Cvi% 117 78 183 1101 64 304

Table 3.B: Pooled data of anclllary characters of
cumin genotypes

Gonatypa PH PB 5B UPPF 5 kg'ha
AC-WR-16-1 184 48 106 220 2412
AC-YWMR-16-3 203 52 103 259 2054
AC-WT-16-7 193 48 102 262 184.0
AC-WT-16-14 28 50 104 288 2049
AC-WT-16-20 182 47 100 265 2426
AC-YWMT-16-2 204 50 105 269 234.0
AC-WMT-16-3 228 46 102 269 3001
AC-WMT-16-4 122 48 107 274 386.H
AC-WMT-16-40 241 3532 120 3235 3634
AC-WMT-16-Y3 218 48 103 277 546
SP5-15-15 4x6 H1  1a 263 9.5
5P5-249/13 189 486 114 264 r
-4 220 48 I%3° 255 36E.5
RZ-209 06 44 B2 253 094
CDiS%) M5 NS N5 M5 1527
WV (o) b 67 116 271

12
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€1/13.2.1: Breeding for high yield, powdery mildew
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Station Trial-1: A station trial was conducted with @
entries and one check variety (AFg-3] during the year _,,a‘ A ,> pf ."'!5:. o
2017-18. Entry B5-5-6-1 recorded highest seed yield d‘" & <« § 5

(970 g/ha) over the check variety AFg-3 (6.61 g/hal Performance of fenugreek genotypes
Veklo s 3:00). seed yield (q/ha) during 2017-18 station trial-|

Table 3.9: Performance of fenugreek genotypes for ancillary characters in station trial-i

'a

resistance and suitability to limited moisture _ v nan T
conditioninfenugreek %_ 4 b is k&l
[Pl: .5, Meena; Co-PL:5.H. Saxena and Y.K. Sharma; 201 3- '_.;_ )
18) |

- i

5P

W

Ganotype  Plant helight Primary Secondary No.of Mo, of Test welght
{cm} branches branches pod/plant seed/pod (gm]
B4-22-7-2-1 B4.40 4.20 r.ar 19.73 16.93 12.83
A3-31-1-17 7720 4.13 6.93 22.73 17.47 13.77
B5-73-11 7200 413 6.20 18.73 16.80 1433
B5-5-6-1 7927 4.60 723 23.00 16.80 1293
B3-77-B-10 7180 5.07 747 17.87 17.47 1227
A3-31-2-7(2} 66.07 4.80 707 19.87 16.20 13.13
C4-2-14 76.07 4.00 733 21.47 14.60 14.53
C4-23-1 76.93 353 6.13 23.73 16.00 1337
B5-33-20 GB.27T 3440 T 1600 1534 16,93
AFg-3 78.53 5.93 760 24.13 17.07 13.50
Mean 75.05 438 7.06 2072 1647 13.67
SEmt 293 0.2 0.2 0.77 052 19
CO{0.05] 8.69 0.7 0.7 228 1.54 3.24
CV (%) 0.67 0.9 0.6 0.64 0.55 1.37

Statlon Trial-1: A station irlal was conducted with nine
entries. Entry 1C-418346 recorded  highest seed vield

(10.55 g/hal over the check variety AFg-3{9.70 g/ha)

12 iy
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Table 3.10: Performance of fenugreek genotypes for ancillary characters in station trial-1l

Genotype  Plantheight  Primary Secondary MNa.of Mo.of Test weight
[cm) branchas branches pod/plant seed/pod [gmi)
IC-605357 63.07 4.67 647 21.60 18.67 11.27
IC-585601 T4, 60 533 633 20.33 17.67 0.83
IC-397 365 6647 473 G40 2133 16.593 1450
IC-418346 63.13 513 6.93 20,93 17.53 1417
IC-595329 7800 4.60 7.40 20.93 18.47 13.23
IC-595313 8147 4.67 6.53 22,27 18.27 14.77
[C-571 706 JBOT 480 &6.67 20.47 17.93 1633
IC-585599 81.60 4,60 593 22.60 17.27 13.10
IC-572835 66.13 447 6.67 19.47 18.53 1393
AFg-3 BO.00 5.53 740 20.07 17.87 1370
Mean 73.25 4.85 6.67 21.00 17.91 1348
SEms 0.832 0.3 0.2 0.7 0.86 0.55
CO0.05) 247 0.9 0.5 208 2.54 1.62
CV (%) 197 11 4 581 828 0.7

C1/13.2.2: Breeding for highyield, small seed sizeand  yield, small seed size and stem gall resistance along with
stem gall resistancein coriander three checks (Table 3.11). Entry UD-353 (1203 g/hal
(Pl:R.5. Meena; Co-PL YK, Sharma: 2013-18) recorded highest seed yield in station trial-l over the

Station Trial-1: Eight entries of coriander tested for high sasckyarsties Acr) (B.18.47hal

Table 3.11: Performance of corfander genotypes for ancillary characters in station trial-l.

Genotype  Plantheight  Primary Secondary Umbel Umbellate Seed Test
fem) branches branches [plant fumbel lumbellate weightig)

Al 11540 580 833 1713 673 L 11563
ACr-213 117.07 6.27 887 17.53 6.67 5.20 1580
HisarSuganda 11787 573 840 16.00 6.27 513 16.33
ICO-309 11993 6.53 8.33 1813 6.60 5.20 18.23
1CO-340 121.73 587 893 18.87 6.07 593 17.53
NDCOH-14 119.00 653 873 19.47 .53 527 1247
VDV/GL-20 12027 G.40 Q.27 1773 613 520 1427
UD-353 119.87 6.07 947 18.47 6.53 5.47 1237
UD-589 106.87 6.13 900 18.40 647 507 17.67
VD-375 114.40 6.47 9.13 19.20 6.33 5.40 12.43
Mean 117.24 6.18 8.80 18.19 5.65 533 1497
SEm= 24749 i0.185 0223 .984 0277 0298 030
CD 005} 7.37 0.55 066 4.92 0.82 0.80 0.89

CV (%) 0.3z 052 0.44 0.94 0.75 0.97 035

14
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Performance of coriander genotypes
for in station trial-l

€1/14.2.1: Induction of genetic variability in cumin
and fennel through gamma radiation

(Pl: &K Verma; Co-PL; 5. Choudhary and RD. Meena;
2014-19)

The selected mutants of fennel and cumin were
evaluated in their respective generation (M, M & M. for
different tralts for which they were selected in M,
generation. Total 177 lines {110 M, lines and 67 M, lines}
of fennel were evaluated to know the vanability and
stability of the characters, 77 lines in M, generation and
40 lines in M, generation of fennel were showing
stability in selected characters and selected for further
evaluation. These lines will be advanced in the next
generation to know the agronomic characters of the
celected mutants, The total morpholagical variation
presentinthe fennel mutantslinesis given below:-

Minlmum Mazimum Average Coslficlent

of variation

(%]
Plant haight {erm) 65 200 1385 i ]
Mumber of

primary branch 4 i[i] 71 231
Mumber of

secondarybranch 12 40 4.8 247
Heumiberof umibed

perplant 10 ] 237 269
Murmibser ol 4

perumibel 1075 L] 6384 325
Daysomaturity 155 186 165.1 59
Spad yield

perplant g 4 145 B5.1 675
Test webght (gl 433 865 1.5 )

The plant height ranges from the 65 cm to 200 cm and
the coefficient of variation was 23.9% for the plant
height. The maturity days varies from 155 days to 186
days. The maximum coefficient of variation was
recorded 67.5% for the seed yield per plant followed by
number of seed perumbel.

In cumin M, generation successfully raised and selected
2 mutant lines that were showing superiority with
parent plant {GC-4) with respect to yield per plant. The
seeds harvested from both the lines and the evaluation

of the selected characters will be done in next

generation.

L I A
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€1/15.2.1: Breading in Nigefla sativa L. for higher during the year 2017-18. Observations on growth

yield and improved quality parameters such as yield and yield attributing traits were
(P1:5.5. Meera; Co-Pl: 5N, Saxena and M.D. Meena: 2015-  recorded, Higher yield attributes and yield (1029.66
200 kg/ha) was recorded in AN-19 genotype followed by AN-

g All necessary observations were recorded and data

b trial was conducted with 11 test entries and two check
presentedintable 3,12,

varieties namely, Aymer Nigella-20 and Azad Kalongi

Table 3.12: Performance of nigella genotypes in trial

Genotypes Plant Primary Secondary Mo, of No.of Test Seed
height branch branch capsules seads weight yield
{em) /plant /plant /plant fcapsule [gm)
AN-9 63 .66 8.20 18.00 32.90 84.067 196 1017.00
AM-16 63.00 8.40 22.40 37.86 90.533 1.85 753.00
Azad Kalongi 70.66 9.86 24.66 4733 93.667 2.18 674.50
AN-20 6766 9.06 22.66 54.20 94,267 2.34 843.33
SEL-10 67.66 9.86 26,00 74.00 96,000 1497 830,00
SEL-9 G4 .66 8.73 2553 G4.00 BT 667 183 95400
5EL-5 68 66 253 24 66 E Ff I 81.333 1.85 621.83
SEL-4-1 66 66 9.13 23.60 4750 ER.0G7 217 483 .66
SEL-4 67 56 .04 2373 35.40 79400 213 500,83
AN-24 S7.00 700 17.80 26,00 75,933 25 663.16
AN-19 61.00 7.53 17.46 26.13 78.267 202 1029.66
AM-10 59.33 7.06 15.60 25.80 75933 202 313.50
A= 6033 33 16.13 20.00 62.733 2106 TH5.00
SEm + 196 045 1.62 291 1304 0.10 4062
CD{P=0.05) 576 13 4. 75 B55 Q700 031 11927
Cvie 327 9.40 13.11 1241 6819 906 9,64
T Insilco validation confirmed the 55Rs availabiline at

differance sizes and distance.

[
E‘“ Microsatellites developed from ESTs of Acr-1 and C5-6
z MmN
" 55Rs generated
- ‘:.. l:.a\,

g o
- L e -

| visreorhids

T -

R R S
= T, . . g gl

Seed yield fky/ha) of nigella genotypes BRI
C1/15.2.2: Development of microsatellites (55Rs) : I'
markers for coriander £x1 ERCieEil

(Pl: 5. Choudhary: Co-PL Mr. M.E. Vishal (on study leave): Di-nucleotide: 1812,
2015-18) Tri nuclectides: 7175,
E5Ts were devaloped for the coriander erop using Tetra nucleotides: 173,
transcriptom sequences of the MRCSS, Ajmer variety Penta nucleotide: 29 and
(Acr-1). Microzatellites were developed using the Hexa nuclectide: 24

MISAv1. 0 software from transcriptoms.
1é



S5Rs generated

=T

Di-nucleotide:1767,
Trl nucleotides: 8114,
Tetra nucleotides: 203,
Penta nucleotide: 31 and
Hexa nucleotide:19

Sirmulated PCR [SPCR3.0) was used to carry out PCR
technigue computationally. In Silico gel simulation
[Simgellwas done computationally,
Seguences of coding 55Rs for coriander were grouped in
a single text to carry out the annotation analysis, S5R
sequences were compared against SwissProt database
and seguences with significant matches,
Wet Labvalidation of primers
Three hundred primers were subjected to wet lab
validations which were showing amplification in
coriander samples.
Database development
Database was generated and the data submitted to
MBI Database section or the tab of SeedSploessatDh, s
the main analysis page of the database where user can
guery for microsatellites, This novel approach can be
embedded to assist researchers and biologists.
= Three approaches were applied to develop 55Rs for
coriander
1. Transferabliity from other crops (from same
family), Carrot and Celery 55Rs were transferred.
2. Mining of ESTs from public domain (Carrot ESTs
were mined for 300 primers)
3. Development of specific ESTs | Coriander ESTs
were developed|

wRL S
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mMicrosatellites showing amplification

M T,
LA
=

Microsatellites developed using transferability

and EST mining from Carrot and Celery RMA seq data

Microsattellites generated

M

Microsatellites developed using coriander ESTs
generated by RMA seq technique in Coriander

C1/15.2.3; Identification of molecular marker
associated with stem gallin Coriander

[Pl: 5. Choudhary: Co-Pl: R.D. Meena: 2015-20]

= WREY 33 whichis verywell characterized inresponse
to pathogen response, coriander transcriptome
found WRKY 33 transcription factor is induced in
response o pathogeninfection,

= Secondary metabolite pathway transcripts
expressed differentially and belonged major to
Phenylpropancld biosynthesis pathway a stress
induced metabolic pathway and the enzymes
associated with this pathway included trans-
cinnamate 4-monooxygenase known W Involve in
development and envirenmental stress tolerance,
coniferyl-aldehyde dehydrogenase, cinnamyl
alcohol dehydrogenase and peroxidise involved in
the lignin biosynthesis pathways and invalved in
disease resistance in plants were highly expressed in
the resistant genotype (Aor-1),

*  Disease Resistant genes (RP32, PRI} have been
identified in coriander as reported in tobacco and
TOMmaic.

17
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Genes used for gene expression in corlander varieties:

Forward primer

185 GTGGGCGATTTGTCTGGTT
CO5-48662 GLGCACATGGATTACTCGGA
CD5-12945 AGGGGCATTGACATAGAACGG
CD5-12952 CCAAGCTTTTTCGGTCGCAG

Reverse primer
TATACAAAGGGCAGGGACGT
TETGTTCCAAAGCAGGGACT
AAGCACATCAGAGTCAGAGGC
TTGGCGAAAGATGCCTCTCC

C5-6 and Acr-1 samples were analyzed for the CD5-
48662, CD5-12945 & CD5-12952 gene exprassion.
Results reveal that sample Acr-1 expressed up regulation
on CO5-12952 and down regulation on CD5-48662,
CD5-12952 genes respectively over C5-6 sample
(Control sample), The 18s gene was used as internal
control (Housekeeping gene).

C1N6.2.1: Breeding for dwarfism and Ramularia
blight resistance / tolerance in fennel

(PI:R. 5. Meena; Co-Pl: R. D. Meena, 5. Choudhary, M. K
Meena, SN Sexana; 20016-21)

Breeding for dwarfism: Seed et was harvested from F,
generation in 71 crosses, All crosses were sown this year.
Main umbel of F. was selfed and segregant plants were
discarded and seed was harvested separately and F, will
be sown in coming season
Yl e %

Screening of fennel varieties against Ramularia
blight: Only a single genotype {(AF-87) was recorded
lowest disease incidence and considered initially as
resistant against Ramulario blight (PDI-12.33), while
another three génotypes Valina, AF- 2 and AFD 52
showed moderate resistance to the disease. Other
genotypes were susceptible and highly susceptible
againstthe disease.

El]
Vi
Vulbm a2 AF ARl AF APaAs

Performance of fennel génotypes against Ramularia blight

Station Trial: A station trial was conducted with 13
entries and 3 chack varleties [AF-1, AF-2 and RF-125)
during the wear 2017-18. Entry AF-01-527recorded
highest seed yield (2592 g/hal and AF-164 recorded
maximum essential oil (1.83 %} in station trial over the
check varleties AF-1 (19.67 gq/ha & 1.67%) and AF-2
(21,52 g/ha & 1.50%, respectively) (Table 3.13).

Fenmneal Ramularia blight Dissase Seed yield
varieties PO reaction ig/ha)

1 Volina 21.67 MR 1149
. AF-2 2133 MR 111
3 AF-B87 1233 R 124
4 AF-125 5200 HS 10.7
5 AF -1 4067 5 10.8
G AFO52 16467 MR 114
S5Em= 235 004
CD0.5% 7.8 0.08
18 () 138 1.16
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Table 3.13: Performance of fennel genotypes for ancillary characters in station trial.

Genotype Plant Primary Secondary Umbel Umbellate Seed Essential Test
Height{cm) Branches Branches [Plant fUmbel /Umbellate oil%  weight{g)

AF-256 153.07 Ba7 19,60 43.87 23,60 2420 1.60 7.04
AF-30 156.47 833 1873 1613 26.87 2573 1.50 1.55
AF-197 15267 973 18.00 3827 2800 25493 133 752
AF-138 166,73 747 2033 41.60 2773 2807 146 731
AF-302 170,50 £33 18280 igAay 29.87 29493 0.93 748
AF-11 16080 813 1283 41.07 2840 2747 1.50 708
AF-01-521 182.40 913 18.60 40.73 28.07 28.73 133 797
AF-T1 158.00 9.67 21.47 48.67 30.60 28.50 1LED .94
AF-134 154,07 B20 17.93 49.93 30.87 26.00 1.13 7.19
AF-01-172-4 a8.27 5.60 11,60 T72.20 14.93 16.13 1.46 742
AF-299 161.67 873 1693 i8.13 26,93 2767 1.40 £.13
AF-164 166,93 Q.07 1980 40.53 31.07 23493 1.83 700
AF-257 147,23 253 21,13 40,640 28.73 2647 1.40 8.30
RF-125 16513 820 2020 38.60 27.27 2607 1.33 8.39
AF-1 154,73 o 19.27 3r.20 2013 28493 1.67 668
AF-2 17847 847 2160 49,04 30.87 27.80 1.50 6.860
SEmt 0.536 0,268 0.686 0.238 0.204 0217 0.026 0118
CD{0.05} 1.55 077 0.236 0692 0.502 D.E29 0.076 0.344
CV (%) 0.587 349 2.155 0,950 1.253 1424 3139 2.760

2000

2500
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Performance of fennel genotypes for seed yield (g/ha) in station trial
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C1/16.2.2: Breeding for yield and quality in celery =
{Pl: R. 5. Meena; Co-Pl: 5. Choudhary, M. K. Meena, A. K. N
Verma, R.D.Meena;2016-21) S
Station Trialk Entry A-Cel-14-34 [17.08 g/ha) exhibited % ' l
highest seed yield and K-24 (228 %) gave maximum L '
essential oil (Table 3.14) in station trial over the check i g 1' R
variety A-Cel-1 (12.55a/ha & 1.62%, respectively). o T

Performance of celery genotypes for seed yield (qg/ha)

Table 3.14: Performance of celery genotypaes in station trial at NRCSS

Plant Primary Secondary Umbel Umbellate Seed Test Essential
Height{Cm] Branches Branches /Plant /Umbel /Umbellate Weight{G) Oil{%%)
A-Cel-5 16420 T0.0:4 31.2 23420 2251 35.88 040 1329
A-Cel-B 150.35 14.14 32E8 299.85 2632 31.32 038 0.43
A-Cel-7 149,42 11.15 I £36.42 25,21 3903 0.36 .51
A-Ecel-B 143,10 10.05 3045 291.71 24.39 44,00 0.44 1.80
A-Cel-14-104 14841 11.25 2687 25352 2621 3531 048 1.79
K-25 149.63 10.35 29.03 267.20 2462 333 0.38 209
A-Cel-14-10 140.41 14.32 005 283.02 26.80 3747 0.40 1.71
A-Cel-14-188 120.52 17.0:0 2854 25231 29.01 35.71 043 1.73
A-cel-14-100 14253 11.09 2804 320.25 23.54 40.27 0.39 1.80
A-Cel-4 13232 1200 2941 303.31 24.03 3767 0.33 1.90
A-Cel-11 134.02 11.88 0BT 29051 2242 3760 040 1.73
A-Cpl-6 12753 1250 3162 28062 22325 36.73 036 2.13
A-Cel-14-34 119.32 11.98 30.04 297.60 26.01 35.33 040 1.70
A-Cpl-2 122.42 13.02 2972 28031 4021 34.820 046 1.83
K-23 124,20 12.06 31.06 280.82 22.51 34.40 0.43 1.88
k-4 133.52 11.78 28,73 286.71 2231 36,33 041 2.0
K-24 143.72 1274 2847 296.31 24.22 4047 047 228
k-5 14421 1242 3275 26000 223 3687 i0L.58 2.20
A-Cal-1 12847 12.40 315 306.54 24.98 3853 0.43 1.62
Mean 138,85 11.90 29,92 £85.32 2528 35.48 0.42 1.72
SEm= 4490 132 159 1890 4149 18D o.or 0.o13
C0{0,05) 1365 3170 469 53.81 1213 7B 0.20 .04
CV (%) 0.36 0.594 0.50 0.64 1.49 070 1389 0.07
seed plald {ghhal

Celery station trial at ATC Ajmer (Rajasthan] in 2017-
18

& trial was conducted with 3 entries with one check
variety (A-Cel-1) during the year 2017-18. Yield was
recorded 630 g'ha In A-Cel -5 which was highest among
all the genotypes, Essential oil was also estimated to be
2. 160,

errential ail (%)

LN, T ATl Ll L= )

Performance of celery genotypes for seed yield (g'ha)
20 & at ATC Ajmer
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Project 3; Development and refinement of efficient

Table 3.15: Cumin plant biometric data at 20 DAS

crop production technologies of sead spices, Treatment Germination Fresh Shoot Hoot
CPd/15.3.1: Isolation and characterization of (%) waight weight weight
endophytic micro-organisms from cumin and ofpl.igl gl (g
fenugreek T1- Bacillus

subiilis NRC55-1 T3 0058 0039 0016
(Pl: B.K.Mishra, Co-PL:Y.K Sharma; 2015-20) T3-Bacillis
During 2017-18 two separate field experiments were | meaaterium 8156 0045 0037 D015
conducted for evaluation of selected endo-rhizospheric | T3 .Prevdomenas
and exo-rhizospheric bacteria for growth and yield of | flowrescens #5.00 0054 0034 007
cumin and fenugreek plants. To evaluate the offect of T4 -Prendomonas
previously isolated native Bacillus sp. strains on cumin  } 5Pl 7500 0052 003 0S5
grawth and yield, a field experiment comprising of 07 | T3-8acitlussp. 85.00 0046 0035 0013
treatments with 03 replicates inRBD ona plotsize3x2 m | T6-SoallusspW1 - 7750 0047 0030 0014
for each having line to line spacing of 30 cm and plant to R i ot e O
plant spacing of 10-12 cm was conducted at e Faat WS 0o14 NS

experimental field of ICAR-MRCSS, Ajmer. Cumin seeds
were inoculated with fresh prepared talc powder based
Bacilius sp. and Preudomonas sp.cultures having atleast
5% 10 cfu/g of carrier materlal. Treated seeds were sown
in line on already prepared field. Plant to plant spacing of
10-12 em was maintained after germination of cumin
segds, Besides seed treated with bacterial cultures, soil
was treated with Trichoderma sp. talc based
formulations through soi application & 5 g per squane
meter. The crop was sowed on 3 November, 2017 and
harvested on 16" March 2018 The cumin seedling
germination was highest with Pseudomonas sp-| & Bacillus
sp. (85 %) and lowest was recorded with control (75 %) at
20 days after sowing (DAS) {Table 3.15). There were
significant differences among treatrments for various
plant growth parameters at 45 and 90 DAS. The highest
shoot/root welght ratio was recorded with Psewdomonas

spo-l {702} followed by P Rourescens (6.7 5) and lowest was
recorded with B subiilis NRCSE-1 {567). The maximum
shoot length was recorded with control (28,90 cml
which was at par with Bacillus sp. W1 at 90 DAS of cumin
crop. At maturity stage of cumin crop, significant
difference was recorded for yield attributing traits such
as number of secondary branches per plant (ranged
from 22.80 w 32.00), number of umbels per plant
(ranged from 3233 to 47.30) and number of seeds per
umbellete [ ranged from 6.60 to 8.30). The highest seed
yield of cumin crop was observed with 8 megaterivm
(7330 g perm’} which was at par with P. flourescens (68 55
gperm’ ) and lowest was recorded with control{ 15.37 g
perm’) (Table 3.16). The maximum essential oil content
was recorded in B fourescens (405 %) followed by
Preudormoras spol (386 %) and the minlmum was
recorded with Scllussp. (3.28 %),

Table 3.16: Cumin crop morphological data at maturity

Treatment Primary Secondary Mo, of Mo, of Mo, of Seed
branches branches umbels umbelletes seedper vield
par plant par umbel umbellete [(gperm2}
T1- Bacillus subtilis NRCS5-1
T2 -Bocillus megaterium 2,00 7 43133 5.00 7.00 7330
T3-Pseudomanas flourescens 11.00 2833 4730 5.60 8.30 68.55
T4-Pseudarmonas sp.-| B.66 2865 43.60 500 7.00 61.85
T5- Berciliues sp. 8.20 3000 35.00 540 6.60 44.80
T6- Bacilius s5p. W1 8.00 32040 36,00 5.60 7.40 45.16
T7-Contral .66 2280 3233 5.20 6,60 15.37
D005 M5 2440 3.18 b 1.10 004

Z1
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Under experiment for endorhizabacteria isolation from
fenugreak plant rools, 26 new Rhizobium sp. cultures
collected from roots nodules during 2017-18, These
Rhizobium isolates further assaved for bio-chemical
screening using Hi-medla test kits for gram negative
bacteria, Majority of these Rhizobial cultures were
positive for glucose and mannitol utllization. For
evaluation of microbial consortia for growth and yield of
fenugreek a field trail comprising of 9 treatments with 3
replications was conducted in BED inaplot size of 3x3 m
for each. The fenugreek seeds were inoculated with
consartium of Rhizobium and Bacillus sp. strains in
various combinations. The highest seediing vigour index
(7850) was recorded with Rhizobium+B. subtilis +8.
megaterium followed by Rhizobium +8 megoterivm

(7835} and lowest seedling vigour index (6220) was
recorded with control at 15 days after sowing {Table
317, At 35 DAS there was non-significant effect of
biginaculant on number of root nodules per plant but at
FOand 105 DAS there were significant difference among
treatment for root nodulation in fenugreek plants, The
maximium nodules per plant was recorded with Bacillus.
sp.+ B, megaterium (22600 which was at par with Bacillus,
sp. & Bacillus subtilis where as the minimum nodules per
plartwas recorded with contrel [23.33) which at par with
Rhizobium +8, megaterium, The highest seed vield was
obtained from Rhizebium+8. subtilis +8. megaterium
(0249 kg per m’) which was at par with Bacillus. sp. + B
megaterium (0.242 kg per m’) while the lowest seed yield
was recorded with control {0.188 kg perm’) (Table 3.18).

Table 3.17; Effect of microbes on fenugreek Seedling vigour index at 15 DAS

Treatment Germination Seedling vigour Seedling dry

%) index

weightig)

T1-Rhizobdum + B, subiilis 24.0 G657 0105
T2-Rhizobium +B. megaterium 56.0 7835 0104
T3- Rhizoblum+-Bacillus sp.+ B subtilis 82.0 GBS0 0.084
T4- Rhizobium4-B. subtilis +B. megaterium 8.0 Fas50 4123
T5- Bocilus. sp.+ B megaterium g97.0 7520 0084
T6-Bocilfus sp. 920 50 009
T7-Bacillus subtins 85.0 7120 0117
T8- Rhizobium 260 7650 0850
T9-Control 85.0 65220 0090
CD@@0.05 [k 146 0015
Table 3.18: Plant biometric data at maturity of fenugreek plants

Mo. of

seeds/pod

Mao. of

nods/plant

Seed yield

No.of primary

Treatment

branches /plant

T1-Rhizobitim + B, subiilis 7.30 28.66 18.00 239
T2 -Rhizoblum +8. megaterivm 560 40.33 1740 0218
T3- Rhizobivm+Bacillus sp. + B, subtilis LB0D 3333 18.20 0.2349
T4- Rhizobium+ 8. subtilis + B, megaterium .60 3033 12440 (249
T5- Bocillus. 3p. + B megateriim 530 26.66 17.60 0.242
T6-Bacillus sp. 560 3566 1660 0221
T7-Bacillus subtilis 530 3066 17.00 0209
T8- Rhizobium 2.0 28.66 15.40 0218
Te-Contral 5.0 26.66 14.60 188
CD@0.05 NS 265 042 042
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CPd/16.3.2: Standardization of two tier system of
production technology in seed spices with vine
vegetables using bower

(Pl: R. Singh; Co-Pi: 5. 5 Meena, 5. Choudhary, 5. P
Maheria; 2016-19)

Standardization of crops for bower system during
rabiseason

Fenugreek and corander varieties AFg-1 and ACr-Twere
ralsed as sub plot crop during the rabi season in the relay
cropping system with vine vegetables. The main plat
crogs were sown in the standing crop of corlander and
fenugreek during February, Vine vegetables namely
bottle gouwrd [Pusa Maveen), bitter gourd (Pusa
Aushadhi) and ridge gourd (Pusa Mutan) were sown as
relay crop. The fenugreek and cordander were harvested
during March/April. The seed yield of fenugreek was
2545 kgy/ha and gave net returns of Rs 37843 /ha with B:C
raticof 0,74, whereasit was 1255 kg'ha in coriander with
the net retums Rs 17317/ha along with the B:C ratio of
0.34 [Table 3.19). The effect of vine vegetables on the
seed yield, net returns and B:C ratio were non-significant
but maximum value (were recorded with the bitter

U = "'\-:
Preparation of beds for vine vegetable

and bloom stage in rabi [coriander and fenugreek)

crap in February

Table 3.19:5eed yield , net returns and B:C ratio of fenugreek and coriander under different vine vegetablas
Seed yield (kg/ha)
Ridge

Bottle Bitter
Gourd Gourd

Bottle
Gourd

Mean
Gourd A

Met returns{Rs/ha)

Gourd Gourd A

B ratio
Bitter Ridge Mean Bottle Bitter Ridge Mean
Gourd Gourd Gourd A

Fernugreek 2127 2751 2756 2545 23216
Coriander 1228 1267 140 1255 17513
bleanB 1692 008 19898 20370
Factors CDh SEd) SEm) ch
Factor(A) an 136 &9 10,870
Facton(B) Wik 154 109 M
Factor(A X B) M 218 154 L1

45078 45224 37843 048 oeg 089 074
18,043 16,558 17371 034 035 032 .34
31,560 30,891 44 Q.62 060

SE{d) SE{m) €D SEld] SE(mj}

L5054 3574 21 1 0407

6150 4377 M a1z Q09

8753 6190 MR ai1F Qa2

Standardization of crops for bower system

The main plot crops (bottle gourd, bitter gourd and
ridge gourd), were tralled with support of net on the
bower, After fully canopy coverage {75-90 davs after
sawing) by the vine vegetables, fenugreek, cariander,
spinach and amaranths were sown as sub plot crops in
field below the canopy of the vine vegetables in two tier
systemn, The vine vegetables namely bottie gourd taken
17-18 days in germination, ridge guard germinated 18-
20 days whereas bitter gourd taken 22-25 days. The vield
of ridge gourd, bottle gourd and bitter gourd were

11396, 26307 and 3910 ko'ha as tier 2 crop (Table 3.20).
Whereas the yield of leafy vegetables namely fenugreel,
corander, spinach and amaranths were 3879, 4590,
2872 and 5786 kg/ha which were raised in soil as tier 1
crop in the bower system. Fenugreek in rabi for seed
folowed by ridge gourd + leafy coriander for vegetable
gave maximum fenugreek seed equivalent yield [FSEY)
.2, 16176 kg'ha with maximum gross (Rs 566173/hal
and net returns (Rs 361073 /ha) with B:C ratia 2.76 {Table
32N

23




Table 3.20: Vine vegetable yield (kg/ha) under different treatments
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Treatment Corlander Fenugreek Spinach Amaranthus Mean A
Bottle gourd 26,600 25,834 26,184 26611 26,307
Ridge gourd 11,440 11,558 11,129 11,456 11,396
Bitter gourd 3936 4010 3797 3,898 3910
Mean B 13,992 13,801 13,703 13,988

Factors 6% SEid) SE(m)

Factor(a) 529 212 150

Factor(E) MSA 3g5 258

Factor|Blat same level of A M/A 632 300
Factor[A)at same level of B MA 387 415

Aol — J a

Bottle gu-u n beds an w-gitln in flat beds below the bower

Table 3.21:Fenugreek seed equivalent yield (kg/ha)} and gross returns of the seed spices -vegetable based
cropping system

Cropl Cropll Croplil System  Systemcost Gross MNet
yield of cultivation returns returns
{kg/ha) (Rsfha) {Rs/hal) [Rs/hal)
Fenugreek  1.Bottlegourd  Coriander 12301 213100 430539 217439 202
Fenugreek 9598 206100 335938 129838 163
Spinach 8623 213100 iDuens BE70S 142
Amaranthus 9756 208100 341464 133364 164
2Ridgegourd  Corlander 16176 205100 566173 361073 276
Fenugresk 13019 215100 455661 240561 212
Caoriander Spinach 10978 206550 384245 177695 1.86
Amaranthus 11318 203550 396127 192577 1.85
1Bitlergﬂm'd Cariander Q9931 213550 347570 134020 1463
Fenugreek 7131 213550 249578 36028 1.17
Spinach 5521 206550 193251 =13299 0.94
Armaranthius 6126 203550 214422 10872 1.05
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CPd/16.3.3: Seed spice based inter cropping with  open space followed by with guava association, This

remunerative fruitcrops might be due to no competition of seed spices with fruit
(P: 5.5. Meena; Co-Pl: OF Aishwath, N.K. Meena, R.D.  lfees in open space. Amang the seed spices the
Meena: 2016-19) fenugreek resulted highest seed yield {1763.8% kg/hal

Intercropping of seed spices with guava forlowed by apwainiTable3 22,

The highest seed yield of seed spices was obtained in
Table 3.22: Performances of seed spices based intercropping system with guava

Treatments Plant Noofprimary Noof Pod Umbellate Seeds Seed Test
height branch secondary [fumbel fumbel /umbellate Yield Weight
iplant  branch/plant /plant {ka/ha) {gm}
Fenugreek +Guava 78.40 5.80 B.10 31.30 - 17.70 959.72 21.80
Coriander + Guava 104.10 12.30 44.80 52.30 40.13 50,00 694.03 7.58
Migelia + Guava G640 .50 22.80 3830 - 81.90 13264 E
Anise + Guava 73.80 160 18.60 31.40 14,60 19,10 114.58 3.90
Ajwain+Guava 12810 17.10 187.10 27020 18.40 22,96 Ti2L22 1.09
sole Fenugreek 7360 5.9 .00 25.20 - 18,00 1763.89 22.18
SaleCoriander  96.90 12,60 39.70 5010 44200 50,40 799.31 745
Sale Migella 6730 B8.50 24 80 35.60 = 220 538.89 218
Sale Anise 67 60 843 16,10 31.40 16967 1810 126.25 3.19
Sabe Awaln 12140 17.50 228.00 23740 16233 23,20 122569 .11
SEm + 245 041 5.18 299 0.334 1.26 £9.10 0.24
CO{P=0.05) 735 1.13 L7 895 2796 3T? 8645 0.73
CVi% 4.54 6.76 5.0 6.44 10.743 552 658 5.86
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fimong the seed spices the fenugreek also resulted
significantly highest seed owver other seed spices
followed by ajwain {Table 3.22a).

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 due to no competition of seed spices with
frult trees in open space.

Table 3.22a: Performances of seed spices based intercropping system with pomegranate

Treatments Plant Moof primary Mool Pod Umbellate Seeds Seed Test
height bramch secondary /umbel fumbel (fumbellate Yield Weight

/plant  branch/plant /plant (kg'ha) [gm)

Ferugraek

+ Pamegranate 7520 550 830 26,50 1720 Q90,20 21.23

Conander

+Pomegranate . 109,70 13,70 47.00 51.80 31493 44,20 553.12 716

Migella

+Pomegranate 67,30 B.60 2510 61.00 - 93,90 32129 223

Anise

+ Pomegranate G680 .70 16.86 31.50 16.20 19.00 T91.87 420

Ajwain

+Pomegranate 128,20 14.50 193.60 26020 686 21,86 B42.91 1.13

sole Fenugreek FEN 5.5 2.00 25.20 - 18.00 165625 2220

Sole Corlander 96,90 13.60 39,70 0.0 44,20 30,40 613.75 746

SoleMigella 67.30 B.50 24,80 35.60 - 54,20 233.54 220

Sale Anise 6760 B43 16.10 31.40 1697 18.10 TOE25 320

Sole Ajwain 12140 17.90 22800 23740 16.23 23,20 &52.08 1.13

SEm £ .58 051 187 383 .50 127 57.71 0.30

CD{P=0,05) ;.76 1.85 561 11.47 145 382 17279 091

Vi 514 10.32 534 8.19 5.80 546 13,56 1.29

CPd/17.3.1: Bloprospecting multitrait bacteria with
ablotic stress tolerance from cumin and corlander
soil.

(Pl: BE. Mishira; 207 7-20)

During 2017-18 thirty five cumin soil samples collected
from Magaur, Jodhpur, Jaisalmer and Barmer Districts of

il

Rajasthan. These cumin soil samples assayed for pH and
EC which ranged from 7.09 to 8.27 and 0.15 to 1.55 d5
respectively, Total twelve bacterial isolations made from
these samples based on differential growth media for
Phosphorus and Zinc solubilizing ability. These bacteria
further tested for their ability to grow on different
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temperatures viz; 35, 40 and 45 "C (Table 3.23) and
Sodium chloride conc, viz; 1.0, 2.0and 3.0 percent (Table
3240

Table 3.23: Screening for temperature tolerance of
bacterial isolates from cumin soil.

Bacteria Temperature

cultures 35°C 40 'C 45 'C
Cu-201801 +++ ++ +
Cu-21872 +H+ +H+ +
Cu-Z018/3 St e +
Cu-2018/3 —t +++ ¥
Cu-2018/4 bt ++ .
Cu-2018/5 e g +
Cu-2018/6 +++ +++ +
Cu-218/7 i ok +
Cu-2018/8 +++ +F +
Cu-20189 +++ +++ +
Cu-2018A0  +++ ++ z
Cu-2018/11  +++ -+ +
Cu-2018712 4+ ¥ B
Very good growth= +++, Good growth = ++, Poor
growth=+, Nogrowth=-

Table 3.24: Screening for Sodium Chloride tolerance
ofbacterial isolates from cumin soil.

Bacterial Sodium Chloride {veiv]
culiures 2%

Cu-20181 +++ ++ -
Cu-2018/2 +tot *ot .
Cu-201873 At At

Cu-201873 +++ +++ +
Cu-2018/4 +H+ ++ E
Cu-2018/5 +++4 ++ +
Cu-2018/6 — — -
Cu-2018/7 oo Ao

Cu-2018/8 e E S -
Cu-2018r9 +++ +++ -
Cu-MIEA0 b+ op -
Cu-2018711 +++ ++ +
Cu-20182 +++ +++ -
Very good growth= +++.Good growth = ++ ,Foor
growth=+, Nogrowth=-

CPd/17.3.2: Nutrient requirement of minor seed
spices (Celery and Ajwain) and their management.
[Pl: O P Aishwath; Co-Pl: 5.M. Saxena and Bavindra Singh;
2017-22)

Seed germination study of celery (Ajm. Cel-1) primed
with micronutrients

Seed germination of celery decreased with increase in
Iron concentration In given treatments at various days
interval. 3eed germination percentage increased with
Increase In time from 9 to 16 davs. Seed vigour was also
improved with the higher concentration of
micronutrients except Fe, fn and B. Based on the
germination percentage and seedling vigour, the
optimum concentration for seed priming of celery was
500, 250, 250, 1000 and 250 ppifor Fe, Zn, Mn, Cu and B,
respectively._

Effact of misranutrint on sadlings vigow

1] o

L 400 o =R
150 A —

E L [
150

a1 g

Il ronUtriarts

Effect of micronutrients concentrations
on seedlings vigour of celery

Thresh hold level of N requirement of celery (Ajm.
Cel-1)on soil test basis

All the growth parameters- plant height, number of
primary and secondary branches, number of umbel and
umbellates per plant and stover vield was more with
Increase doses of M. However, number of seeds per
urmbellates and seed yield was not influenced by applied
M. Dverall yield was lower [Table 3.25) than usual might
be due tolate sowing (29-11-201 7). Uptake of macroand
microputrients also improved with applied N, howaver
uptake of Ma was substantialty higher in comparisan to
macronutrients,

27
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Table 3.25. Effect of N levels on performance of celery

Treatment Plant No,of Secondary MNo.of No.of Mo, of Sead Stover
height primary branches wumbel umbellate seed yield yield
icm) branches ipl fumbel umbellate ig/ha) {gha)
Control 41.5 &7 1.2 392 14.1 31 .54 4.5
L] 421 6.9 113 ins 147 325 .55 4.6
M0 424 T.0 11.2 400 149 330 0.56 5.0
M40 431 ¥ 115 408 150 332 056 5.1
N&0 44.3 74 124 420 15.1 336 .56 5.3
MED A4.4 ] 125 433 158 33.7 0.57 53
M100 45.6 .9 127 436 167 3.9 .58 54
CDat5% 18 0.4 06 2.3 1.4 M5 M5 0.5

Thresh hold level of P requirement of celery [Ajm.
Cel-1)onsoiltest basis

All the growth parameters- plant height, number of
primary and secondary branches, number of umbel and
umbellates per plant was mone with increase doses of M.
However, number of seeds per umbellates and yields

were not influenced by applied M. Overall yield was
lower [Table 3.26) than usual might be due to late
sowing (29-11-2017). Uptake of macro and
micronutrients also improved with applied N, however
uptake of Ma was substantially higher in comparison to
macronutrients,

Table 3.26. Effect of P levels on performance of celery

Treatment Plant Mo of Secondary Mool Maaf Mo ol Sead Stover
Helght Primary Branches Umbel Umbellate Seed Yield Yield
{cm) Branches fpl fUmbel Umbellate {g/haj (g/ha)
Control 41.5 .8 1.2 381 136 AZ2.H 052 4.4
PO 435 6.9 113 398 13.7 3.6 0.53 44
P20 436 .0 1.6 40,0 138 303 .54 44
Fag 44.3 ¥ 1LT 404 144 320 054 448
Faq 45,5 76 124 418 153.0 334 0,54 a3
P50 45.6 78 125 412 15.0 328 055 52
Ped 46,7 &.0 125 427 168.3 334 .56 54
COath% Xo 0.4 06 1.6 14 M5 kS M5

CPd/17.3.3: Surveying major growing area of cumin  Nayagaon, Khirva, Balar (Magral, Ekachauraha, Ram

and coriander for soil parameters

{PL: O P Aishwath; Co-Pl; M. D, Meena and Ravi ¥, ; 2017-
22}

Benchmark survey for cumin in north-western
Rajasthan

During the survey, several villages were covered for sail,
plant and water parameters. These are Butati, Punjia,
Koompras, Roon, Janana, Mil kiMardi, vendesar road,
VYamansar, Parwa, Malbadi, Kolayat {Shankhalphatak),

z8

devrapir, Panchpipaph, Dadu, Matolsak (Dadu), Koly,
Dechu, Siyaria, Dhirpura, Tejanagar, Malavas, Barunda,
Indavad where farmers had grown the cumin, coriander
and other crops. Cumin performance was quite better
where there is a crop of weed residue incorporated in
soll. Most of the solls were lower in nutrients and their
range is given in Table 3.27. However, pH of irmigation
water was in neutral range while some of the samples
were saline in nature {Table 3.28).
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Table 3.27. Soil parameters of northwestern cumin growing areas of Rajasthan

5P Values of soil parameters (SP)
Lowiest Highest
N a7 2935
P 80 131
K 12770 3597
Ma 219.1 6774
Fe 49 9.4
Zn 1.5 4.6
Mn 24 274
Cu 256 8 |
SOC 0.211 0474
pH 73 87
EC 0.1 09

Places
Lowest Highest
Matolsak (Dadu) Koompras
PunjiaMerta Matolsak (Dadu)
Matolsak(Dadu) Butati
Matolsak (Dadu) Panchpipapli
Roan Matolsak [Dadu)
Balar (Magra) Punjia
Kolu {Dahechu) Koompras
Parwa, Mokha Ramdevrapir
Matolsak (Dadu) PunjiaMerta
ButatiMerta DaduRamdevrapir
Parwa, Nokha DhirpuraBalesar

Table 3.28. EC and pH range of underground water used for cumin irrigation

Places traversed

Water parameters Values of parameters
Lower Higher

pH F.03 751

EC 0.60 540

Lower Higher
Ekachauraha, Falodi Mokha
ferta Parwa, Mokha

CPd/17.3.4; Studies on G x E interaction in cumin
through onfarm trial (OFT)

{Pl; Ravindra Singh, Co-PLR. 5. Meena; 2017-19}

Mine released varieties of cumin GC-1, GC-2, GE-3, GC-4,
RZ-19, RZ-200, RZ-223, RZ-341, RZ-345 were sown at five
locations i.e. Nagaur (Mundawa), Barmer (Dhorimana),
Ajmer (Tabijl, Bhudhwada, Sarwad) in RED plot design
with 3 replications keeping the plot size 3x3=9 m'at

farmers field. Observations related to weather
parameters { Temperature and rainfall | recorded of the
selected locations (Table 3.29), Out of nine varieties 3
varieties were not germinated’ survived at some
locations. The average cumin seed yield was 8280 kg/ ha
at Bhudhwara, 781.6 kg! ha at Dhorimna, 736.5 kg ha at
Mundawa, 443.4 kg/ ha at Sarwad and 439.6 kg ha at
Tabljiwere recorded (Table 3.30,3.31,332, 3338 3.34).

Table 3.29: Average temperature and total rainfall at different locations during growing season

Minimum temperature

Total rainfall

Location Maximum temperatura
"

Mundawa 2823

Sarwad 26.93

Peesangan 293

Tabdji 46,93

Dhorimana 2B.11

Tk [mmj)
1219 4,00
1252 F.o0
1264 1.00
1452 .00
1238 500
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Table 3.30: Performance of cumin varieties at Mundawa (Nagaur)

Treatment Plant Na. Na., Umbel Umbellate Seed Yield
height primary secondary Iplant per fumbellate [kgiha]
fem) branch branch umbal
G- 28.8 11.8 20.3 1.9 4.8 58 G49.5
GC-3 .y 114 205 37.5 5.5 56 G472
GC-4 29.5 12.3 19.6 345 3.2 6.0 B339
RZ-19 29.8 123 235 432 a3t 54 Sr3T
RZ-341 8.2 120 19.8 iay 34 5.6 7813
RZ-345 255 1.1 203 257 5.0 57 5133

Table 3.31: Performance of cumin varieties at Dhorimana (Barmar)

Treatment Plant Mo, Mo, Umbel Umbellate Seed Yield
height primary secondary I ET BEr fumbellat {kathal
{=a1] branch branch umbal
GL-1 278 10,0 15.6 29.1 52 57 6012
GL-3 275 10.1 16.4 323 5.4 5.8 TBB.5
GC-4 293 10.8 16.0 30.4 54 5.8 TI3R
RZ-19 302 109 18.5 36,0 5.5 a4 D675
RZ-341 283 10.4 16.4 3.1 5.5 5.6 850.2
RE-345 266 9.8 16.2 26.4 5. 5.8 a0

Table 3.32: Performance of cumin varieties at Sarwad (Ajmer]

Treatment Plant No, No, Limbel Umbellate Seed Yield
height primary secondary fplant pPer fumbellats (kg/ha)
f{cm] branch branch umbel
Ge-1 26.8 3.1 10.9 263 5.5 55 4414
Ge-3 273 aAa 123 271 53 59 4813
GC-4 29.0 2.3 123 26.2 55 3.7 505.8
RZ-19 305 G4 134 287 5.7 53 3686
RZ-341 284 8.9 13.0 275 56 545 527.0
RZ-345 272 8.5 121 27 5.3 6.0 3361

30
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Table 3.33: Performance of cumin varieties at Peesangan (Ajmer)

Treatment Plant Mo, Na, Umbel/ Umbellate Seed/ Yield
height primary secondary plant per umbellat (kgihaj
{cm] branch branch umbel
GC-1 0.8 116 20.3 325 51 28 6560
GC-2 294 134 23.6 a7 4.9 28 7865
GC-3 264 107 20.5 375 3.5 2.6 8833
G4 8.5 123 19.6 4.9 3.2 a.0 10206
RZ-19 269 115 235 432 5.0 54 1264.4
RZ-204 274 i23 218 3.7 54 53 g390
RZ-223 29.9 121 209 7.0 5.5 55 F0S
RZ-341 275 1240 198 347 54 55 B65.6
RZ-345 26.6 10.8 20.3 74 54 57 7355

Table 3.34: Performance of cumin varieties atTabiji (Ajmer)

Traatment Plant MNo. Na. Umbel Umbellate Sead Yield
height primary secondary /plant per fumbellat {kg/ha}
fcm) branch branch
GC-1 7.2 8.2 111 27.0 24 3.5 53156
GC-3 273 2.8 123 27.1 5.3 39 4813
GC-4 29.2 9.9 13.0 26.3 2.5 5.7 485.0
RZ-19 298 2.4 134 8.7 -5 33 3686
RZ-20% 2B3 8.1 119 264 58 57 43312
RZ-341 29.5 8.8 13.0 275 5.7 56 5214
RZ-345 274 B.S5 .z 26.7 54 59 2559

3
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Project 4; Development and refinement of efficient

crop protection technologies for production of safe

send sploes,

CPt-1: Survey and surveillance of existing and
emerging diseases of seed spices

(Pl: B.D. Meena; Co-Pl: Y.K. Sharma, MK, Vishallon study
leavel; 2012-18)

Field survey was conducted in major seed spices
growing areas of Rajasthan to observe the prevalence of
diseases on farmer's fields. In cumin vellowing (2-8%),
Alternario blight (0-10%); in fenugreek downy mildew [(0-
6.5%), blight (0-4.8%) powdery mildew (6-5%): in
conander stem gall [0.5%) and Scierotivm rot (0-3.6%)
and in fennel Ramularia blight [0-0.4%) were observed at
different locations of major growing areas of seed spices
in Rajasthan {Table3.35and 3.36).

In monitoring of seed spices diseases at the Institute
farm, in fenugreek powdery mildew was initiated in
seventh standard week (February 12-18, 2018} downy
mildew was observed in second standard week (January
8-14, 2018) and blight in third standard week {January
15-21, 2018) and in cumin Afrernario blight first
appeared (54 DAS) In second standard week.

Sclerotium rot of coriander at Pratapgarh

Seed spices diseases were correlated with the

environmental factors namely temperature ('C), relative
humidity (RH %) and rainfall {mm). Diseases responded
well towards these environmental factors and disease

Initiation was positively affected by these factors alone
or incumulative manner.

Table 3.35: Intensity of seed spices diseases /

disorders reported during survey

5.No. Disease Intensity %
1. Stemgall ofcoriander 0-0.5
. Scleratium rot of coriander 0-3.6
3 Yelloowlng I cumin 2-B.0
4. Wilt of cumir 0-546
5. Alternaria blight of cumin 0-10.0
&, Powdery mildew of fenugreek 0-6.5
7. Blight of fenugresk 0-4.8
B Dovwny mildew of fenugraek 0-68.5
9. Ramularia blight 0-0.4
10 Rootrot of fennel 0-2.0
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Table 3.36: Interrelationship between environmental conditions and disease initiation

Std. Calandertime

Week Temp.("C) RH({%) Rain(mm)
No

49 03 Dec-09 Dec 164 B65.5 0.0
50 10Dec-16Dec 14.6 703 1.2
51 17 Dec-23Deac 157 B4 (k]
52 24 Dec-31 Dec 15.2 72 0.0
1 01.Jan-07 Jan 13.3 Tl 0.0
2 08 Jan-14 Jlan 14.4 72.7 040
3 15Jan-21Jan 15.9 67.4 0.0
4 22 Jan-28 Jan 14.6 738 0.0
5 29Jan- M Feb 16.8 B6.1 00
& 05Feb-11Feb 161 679 0.0
¥ 12Feh-18Feb 17.5 B5.1 0.0
8 19Feb - 25 Feb 1232 633 00
g 26Feb-04 Mar 22.7 508 .0
10 05 Mar-11 Mar 22 57.7 0.0
11 12 Mar- 18 Mar 24.3 GH.8 040

Ernvironmental factors

Disease severity %o

Cumin Coriander Ramularia Fenugrieek
Blight PM Blight Blight DM
[Fennel)

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 00 0.0
0.0 0.0 00 0.0 0.0
0.0 0.0 00 0.0 0.0
0.0 0.0 0.0 0.0 0.0
2.1 0.0 0 0 20
0.5 0.0 0.0 0.2 29
20 0.0 0.0 i3 37
3.2 0.0 0.0 2.0 4.5
6.1 0.0 013 24 54
8.8 0.5 (IR E k. 6.6
1.2 15 018 3B 6.7
14.3 2.2 0.20 4.0 6.9
172 28 0.22 42 T
206 31 024 4.8 76

CPt/13.17.1: Impact of pollinators on yield and
guality of coriander, fennel, ajwain & dill

(Pl: N.K. Meena; Co-Pl: K. Kant; 2013-18)

Impact of insect pollinators on yield and gquality of
ajwain

A field experiment on Impact of insect pollinators on
yield and quality of ajwain and dill was conducted
during Rabi season of year 2017-18 at research farm,
ICAR-Mational Research Centre on Seed Spicas, Tabiji,
Ajrmer. Seeds of ajwakn variety AA-1 were sown In well
prapared and statistically laid out field in plots sized of
5x4.5 meters under specified crop geometry. All
required agricultural practices were followed as per
package of practices adopted for ajwaln crop at the
centre,

Diversity studies of insect pollinators on ajwain crop

Data showed that the flowers of ajwain crop were visited
by 34 insect species of different orders and famillies.
Amoang these floral visitors, Hymenoptera {13 species)
and Diptera (8 species] contributed more than 80 per
cent floral visitors, The remaining floral visitors were
fram Coleoptera (3 species), Lepidoptera (4 species),
Hemiptera (4 species) and Neuroptera (07 species) and

01 species of spider during the entire flowering. Three
honeybee species e Apls florea, 4. melifera and A
dorsafa and two species of syrphid flies, Episyrphus
balteatus and Episyrphus sp. were found most prominent
pollinators on ajwain crop during cropping season in
semi-arid region of Rajasthan. The specimen of insect
pollinators were collected by sweep netting during full
booming penod and preserved them for identification
and documentation.

Effect of different mode of pollination on yield of

ajwain

The result showed that yield of ajwain 1376 kg/ha was
obtained in bee pollinated plots (caged) which was
6245 per cent higher than control {without bee
pollination-caged with insect proof nylon net), wherein
yield of 347 kg'ha was recorded, The yield obtained from
the open pollination plots was 1378.70 kg'ha, which was
slightly higher than bee pollinated plots but statistically
at parwith bee pollination plots.

The data on weight of 1000 seeds (test weight) of ajwain
variety AA-1 was also recorded and revealed that the
average test weight (2.33g) and 2.31 per cent essential
oll recorded in the treatment of bee pollination, wherein

13



¥

a2 ICAR - NRC on Seed Spices, Ajmer - Annual Report 2018-19

plants caged with insect proof nylon net for bee
pollination with A, mellifera which was higher than the
treatment of without insect pollination-WIR wherein
test weight was 2.0g and 1.44 per cent essential oil were
recorded. It was proved that bee pollination increased
the production and quality of ajwain in comparson o
control

Diversity studies ofinsect pollinatorsin dill

A field study on diversity of insect pollinators en dill crop
was carried out at research farm, Mational Research
Centre on Seed Spices, Tabijl, Ajmer under open fleld
conditions. The visual observations were recorded on
randamly selected and tagged plants right from
initiation of flowering to withering of flowers,

Dill flowers were visited by nearly 27 insect species of
different orders and families. Among. these insect
visitors, Hymenoptera (10 species) and Diptera (8
species) were noticed as prominent pollinators.
Remaining fioral visitors were from Hemiptera (3
species), Coleoptera (2 species), Neuroptera (01 species)
and Lepidoptera (3 species) were noticed on the crop.
Three honeybes species (Apis florea, Apis mellifera and
Apls dorsata) were the most prominent pollinators of
crop during cropping seasan in semi-arid region of
Rajasthanm. Among honeybees, A floves was most
prominent followed by A, mellifera and A, dorsara. Beside
honeybees, syiphid flies, Eplsyrphus baltegius,
Episyrphus sp.(Diptera; Episyrphidael, Eristalis sp. T,
urndentified hymenoprera sp 2 and Musca sp. 2 were
noticed as mast frequent pollinators during the flowering
period reported upon. The specimen af insact pollinators
were collected by insect collecting net, identified,
categorized and preserved for documentation,

Nemuatode psulatiom

Effect of different mode of pollination on yield of dill

The data on effect of different mode of pollinations
(without insect pollination-WIE open pollination, bee
pollination, sugar solution 10% and jaggery solution
10%} on yield of dill variety AD-1 was recorded and
showed the highest yield of 1447.5 kg'ha was recorded
in the plots kept open pollination treated with bee
attractant {jaggery solution 10%) followed by cpen
pollination plots {1435.2 kg/ha) and the plots caged with
A. mellifera colony for bee pollination (1435.00 kg/hal,
which were statistically at par with each other and
superior over rest of the treatmenits, The lowest yield of
950.0 kg'ha was abtained in without insect pallination
[WIP) plots with no input of flower visitors caged plots.
Bee poliination also increased the yield of dill by 51.0 per
cent {Av.) higher than contral {without bee pallination-
caged) with essential oil (2.17%) and test weight (3.27g)
as quality parameters. The studies on corlander and
fennel completed earliar.

CPt/16.4.1: Studies on population diversity and
management of nematodes in Cumin (Cuminum
cyminuim L.}

[Pl K. Kant; Co-Pl: Y K. Sharma, S.A. Meena; 201 6-19)

The population of nematodes (Protylenchus thormi)
observed in different dates of sowing on cumin crop
showed that at all dates of sowing nermatodes were
present in the soil and cause infestation in cumin roots
However, population of nematodes were higher in the
crops  at early date of sowing ie. 157 October and
minimum recorded on 307 October, Population of
nematades peaked up to 50" and 51" standard week
during Drecember month. The population of nematodes
declined thereafter and last recorded in 10" standard

week. There were two peak population recorded, first
during December month and second during and
February maonth.

40 42 4% 4 A5 d6 AT JE M SIF 5152 1 Y 3 4 5 &6 T H 9 10

Standard YWeesk

15 (el dims |

e, i g 1

14 Population of nematodes at different dates of sowing
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Management of nematodes in field experiments
showed that application of soil sterlent Metham sodium
and Dazomet gave excellent protection up to the
maturity of the crop up to 90 days Application of
granular systemic insecticides/nematicides did not yvield
good control of nematodes population n cumin crop.
Among nematopathogens soil application of
Paecilomyces lilocinus (10° CFU/g) + Trichederma
harzanium (10° CFU/g) + Pseudomonas fluorescens (10°
CFU/g) also gave good control up to 60 days. Leaf extract
of Custard apple @ 100 kg'ha (soil application) and
Meem Seed Kernal Powder @ 500 kg/ha (soil application)
also showed promising result,

CPt/17.4.1: Epidemiclogy and management of root
rot disease of ajwain and nigella
LPI: Y.K. Sharma; Co-Pl: K. Kant; 2017-21)

Root rot infected disease sampdes of nigella and ajwain

were collected and pathogen was isolated, purified
and used for bicefficacy test.

fr1 vitro bicefficacy of different Trichoderma isolates was
tested against nigella root rot pathogen and growth
inhibition of the pathogen was obsarved periodically.
Data revealed that all Trichoderma isolates inhibited the
grawth [55-60%| of nigella root rot pathogen, Different
fungicides were also tested using poison food technique
showed growth inhibition of nigella root rot pathogen
using mancozeb and chlorothalon i {35-40.5%),

Migella root rot symptoms

Mare than 60% growth inhibition of ajwain root rot
pathogen was observed by Trichoderma isolates, Among
the fungicides 40 to 55% growth inhibition of ajwain
root rot pathogen was observed using copper
oxychloride, mancozeb and chlorothalonil. The growth
inhibition was increased with Increase in concentration
from 100 ppm to 500 ppm.
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Ajwain root rot symptoms

Binefficacy of Trichoderma isolates and fungicides against root rot pathogens of nigella and ajwain
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CPti17.4.2: Bloefficacy of new molecules of
fungicides for the management of Alternaria blight

disease of cumin and fenugreek
(PI:Y K. Sharma; Co-Pl; PN.Dubey, 2017-20)

Field experiments were conducted to evaluate the
effectlve spray scheduling of recommended fungickdes
against Afternaria blight of cumin and to evaluate the
effect of different funglcides on diseases of fenugreek.
One yvear data revealed that all schedules reduced the
cumin blight PDI as compared to control. Comparatively
foliar application of Mancozeb/zineb (0.2%] followed by
azowystrobin [0.1%) and difenoconazole (0005%)
starting from 45 days after sowing at 15 days interval was
found most effective to manage the disease [77-829).
Foliar application of different fungicides reduced the
disease PDI of downy mildew and leaf blight of
fenugreek as compared to untreated control
Comparatively foliar application of difenaconzole
(0.05%;) and tebuconazole + triflowystrobin (0.05%)
found effective against leaf blight of fenugreek.

ICAR - NRC on Seed Spices, Ajmer - Annual Report 2018-19

ﬂﬂﬂsf
CPt/17.4.3: Blological management of Alternaria
blightin cumin (Cuminum cyminum):

(Pl: RO Meena; Co-Pl: B, Mishra, 200 7-20]

Ten isolate: collected from foliar canopy and
rhizosphere [root zone} from different cumin growing
areas were maintained and screened in vitro against the
cumin blight pathogen (Alfemarla bumsil). Bacterial
lzolate BT was found most effective among all tested
isolates and showed minimum mycelium growth (10
mm with 90% growth inhibition followed by BE {14 mm|
with 87.4% growth Inhibitlon. Other eight bactertal
isolates were also effective against the disease. The
mazimum mycelium growth was recordied in control (90
] with no inhibition,
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Fig.1 : Growth inhibition of Alternaria burnsii
using different bio agents

Fig. 3. In vitro screening of blocontrol agents against cumin blight disease pathogen
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CPt/17.4.4: Development of IPM modules to combat
aphids and thrips in coriander and cumin

(PIM. K. Meena; Co-Pl: Ravindra Singh, Muridhar
Meena: 2017-21)

Evaluation of different IPM modules against aphids
on coriander under field conditions.

An experimental trial was conducted to evaluate the
relative aefficacy of different IPM modules (including
controll consisted by M -Cultural method + vellow sticky
trap @25 traps/Acre + ker plant extract 10milit. +
acetamiprid 0.025%; M -Neem cake (5oil application}
@500kg/ha + cultural method+ NSEE (5%) + fiprondl 5%
SC @ 0.035%; M,- Cultural method+ azadirachtin 0.03 EC
Imlfit. + twmba frult extract 10 middit, + thiaclopsid
0.025% ; M-Neem oil 5 ml/it. + yellow sticky trap
25/here + imidacloprid 17.8 5L @ 0.003% + Coccinells
larvae @5000/Acre ; M. -Imidacloprid 600F 5 3ml/kg seed
(5T] + Ker plant extract 10mllic + VYerticiilium lecani
(1x108cfu/g) @ 6g/lit. + fipronil 5%5CE 0.035% ; M,-
Yellow sticky trap 25/Acre + Coccinella larvae &
5000/Acre + Beaverio bassiana 6g/lit. + fipronil 5%5C @
0.035%; M -Thiomethoxam 5g/kg seed [Seed Treatment)
+ Azadirachtin 0.03EC @ Sml/lit. + Metarrhizivm
anisopliae @ agilit. + acetamiprid 0.025% and M,
untreated check against aphids under open field
conditions.

Results showed that all the IPM modules were found
significantly superior in reduction of aphid population
over untreated check, The Maximum per cent reduction
in aphid population (94.98%) was recorded on plants
treated with IPM M, followed by IPM Module M. {33.10
96}, bath the IPM modules were found statistically at par.
The IPM module M, was found least effective against
aphld {72.96% reduction) whereas, the remalning
modules were found middle order of effectiveness
againstaphids on coriander under field conditions.

Evaluation of different IPM modules against thrips
on coriander under field conditions.

An ancther fleld experimental trial was conducted to
evaluate the relative efficacy of different IPM modules
(Including control) as describe above,

Observations on thrips population were
recorded from five randomly selected and tagged plants
per plot. Data showed that all the IPM modules were
found significantly superor over untreated check in
reduction of thrips population. The highast per cent
reduction in thrips pogulation (92.63%) was recorded on
corander plants treated with IPM module M, and this
IPM madule was found significantly superior to rest of
the IMP modules, The IPM medules M. [(89.26 %) and M,
(87 .96%) were also found equally effective in reduction

Treatment details of different IPM modules against aphids and thrips

Modules Treatment details
M, - Cultural method + yellow sticky trap @25 traps/acre + ker plant extract 10ml/lit +acetamiprid 0.025%;
M, -  MNeem cake (Soil application) @500kg/ha + cultural method+ MSKE (5%) + fipronil 5% 5C @ 0.035%;
M, -  Cultural method+ azadirachtin 0.03 EC 3ml/it. + tumba fruit extract 10 midit. + thiacloprid 0.025% ;
M, - Meem oil 5 milflit. + yellow sticky trap 25/fcre + imidacloprid 17.8 5L @ 0.003%

+ Coceinella larvae @5000/ dcre |
[ Imidacloprid 600F5 3mi‘kg seed (ST) + Ker plant extract 10mi/lt + ¥ fecani (1x108ciu/g) @ 6g/lit.

+ fipronil 5%5C@ 0.035% ;
M, - Yellow sticky trap 23/ Acre + Cooclnella larvae @ SO00FfAcre + Beaverio bassiana ag/lit,

+ fipronil 3%5C @ 0.035%;
M, - Thiomethoxam 5g/kg seed [Seed Treatment) + Azadirachtin G03EC @ S5mil/k

+ Merarrhizium anisoplide @ 6g/lit. + acetamiprid 0.025% and
M, -  Untreated check
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of thrips population and were found statistically ar par
with each other. The IPM module M, was found least
effective against thrips which reduced 7363 per cent
populationoncoriander,

Evaluation of different IPM modules against aphids
on cumin

A field trial was conducted to evaluate the different IPM
modules asabove including untreated control,

The Maximum per cent reduction in aphid poapulation
(91.10%] was recorded on plants treated with IPM
module M, followed by IPM module M, (90.33 %), M,
(89.3%) and M, [89.26%). These IPM modules were found
statistically at parwitheach other.

Evaluation of different IPM modules against thrips
on cumin under field conditions.

An experimental trial was conducted to evaluate the
relative efficacy of different IPM modules (ncluding
controll as descnbe above consisted by M, -Cultural
miethod + yellow sticky trap @25 traps/icre + ker plant
extract 10ml/lit + acetamiprid 0.025%; M -Meem cake
[Sail application) @500kg/ha + cultural method+ NSKE
(5%] + fipronil 5% SC @ 0.035%; M,- Cultural method+
azadirachtin 0.03 EC 3Iml/li + tumba fruit extract 10
milfit. + thiacloprid 0.025% ; M,-Neem oil 5 mbflit. +
yellow sticky trap 25/4cre + imidacloprid 178 5L @
0.003% + Coccinefla larvae @5000/Acre ; M,-
Imidacloprid 600FS 3ml/kg seed (ST) + Ker plant extract
10mbflie. + Werticilfium fecani [1x108cfu/g) @ 6g/lit. +
fipranil 5%5C@ 0.035% ; M, -Yellow sticky trap 25/Acre +
Coccinefla larvae @ SO0/ Acre + Beaveria bassiana 6g/lit
+ fipronil 5%5C @ 0.035%; M, Thiecmethoxam 5g/kg
sead (Seed Treatment) + Azadirachtin 0.03EC & Smildit. +
Metarrhizivm anisoplice 669/t + acetamiprid  0.025%
and MB-untreated check against thrips,

The highest per cent reduction in thrips
population (91.3%) was recorded on cumin plants
treated with IPM module 5 followed by IPM modules b,
and M, reduced 9066 and 590 per cent thrips
population, These modules were statlstically at par in
their efficacy. The [PM module M, was found least
effective against thrips, reduced 71.12 per cent
populationoncumin,

influence of IPM modules on the population of
natural enemies

The observations on the activities of different natural
enemies were also recorded to find the effect of various
IPM modules. The natural enemies ie. coccinellid
predators [Coccinella septempunctata, Menochilus
sexmaculata Feb, Scymnowus sp, Brumoides safuralis,
Hippodamia variegata Goeze), aphid parasitolds, Aphigius
sp. and syrphid flies (EpisyrphusbalteatusDeGee,
fschiodon scutellaris {Fab.) and Eristalis sp., were recorded
on both crops at different crop growth stages. It was
found that the activities of these natural enemiles were
not significantly affected under all IPM modules but
lesser in number as compared to control plots.

CPt/17.4.5 : Evaluation of novel pesticide
formulations for better efficacy and lower residues
inmajor seed spices

(Pl: Krishna Kant; Co-Pl: B K Mishra and PN, Dubey: 2017-
209

Mew formulations of different insecticides, botanicals
and entomopathoges were tested in the field against
aphids in the crops of cumin (Table-3.37), conander
[Table-3.38) and fenugreek (Table-3.39) during 2017-18.
The micro encapsulation and micro emulsion
formulation of delfamethrin  tested @ 0.003% gave
excellent control of aphids at 3 days after spraying which
was superior to commercially available formulation
femulsifiable concentrate) of deltamethrin at same
concentration. Mixing of synergist @ 5% with synthetic
insecticide Thiomethaxam @ 00025% and neem oil
2.0% gave good controd of aphlds on selected crops and
was superior to alone application of neem ofl 2.0%.
Application of botanical formulation, sesamum leaf
extract -Non polar and  sesamum leaf extract -polar at
0.5% concentration showed that non polar fermulation
yields better result In comparison to polar formulation.
foedifled neem composition @ 5% tested agalnst aphids
also gawe good control against aphids in the field.
Verticillium Jecanii 1.5 %5C was found better than
powder fermulation.
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Table3.37: Efficacy of different formulation on cumin aphids

Treatments Population/umbel Population after spray

before spray 3day Gday gday
Deltamethrin - 0.003% Micro encapsulation 6267 267 133 3.00
Deltamethrin - 0.003% Micro emulsion G067 3.67 1.00 0.33
Thiomethexam-0.025% 4+ Synergist 5% 107,00 033 0.a7 0.33
Nearm ol - 2%+ Synergist 5% B233 5.50 221 2.549
Sesamum lealextrace-Polar-0.5% 9533 31.33 2733 2033
Sezamum leafextract-Mon Polar- 0.5% 101.67 417 583 7599
Verticillium lecaniil 5%5C 70,00 S8.0:d 3508 21.00
Modified Meem Composition -5% 68,00 23,00} 19.33 15.33
Deltamethrin -0,003% o700 4.33 .00 i
Thiomethoxam 0002 5% Bi.33 217 250 4.50
hesmoil-2% 116.00 55.949 14.33 1500
Verticillium lecani 120.00 87.00 26,00 3999
Control 108.33 155.00 126.00 142.00
D@ 5% 2.0 3.61 403

Table3.38: Efficacy of different formulation on coriander aphids

Treatments Population/umbel Population after spray
before spray Jday Gday Sday
Deltamethrin - 0.003% Micro encapsulation 369.00 0.00 133 (.00
Dealtarmethrin - 0.003% Micra emulsion 427.33 0.00 4 0 000
Thiomethoxam-0.025% + Synargist 5% 681.00 3.33 0,0 .00
Meern ol - 2%+ Synerngist 5% 768.33 20,33 12.00 3.33
Sesamum leafextract- Polar- 0.5% 666.00 10933 4467 .00
Sesamurm leafextract- Mon Polar-0.5% 25233 0.00 0.00 0.00
Verticillium lecaniil 5%5C &00.00 545.00 375.04 71.00
Maodified Meem Compaosition -5% 759,33 280.33 B7.33 23.00
Deltameethirin -0.003% 351.33 833 .00 0,00
Thlomethoxam -0.02 5% 759.33 20,040 10.00 .00
Meermail- 2% 904.33 3300 147.00 46.33
Verticillium lecani 355.00 254.00 203.33 16733
Cantrol 633.00 733323 EB 700 433,00
ChO@ 5% 270 2314 13.64
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Table3.39: Efficacy of different formulation on fenugreek aphids

Treatments

(bafore spray) 3day Gaday Sday
Deltamethrin - 0.003% Micro encapsulation 37.56 0.33 033 0.33
Deltamethrin - 0.003% Micro emulsion 36.80 033 357 0.78
Thiomethoxam-0.025% + Synergist 5% 49.33 2.56 0.67 0.33
Meemoil -2%+Synergist 5% 2433 4,00 267 5.00
Sesamum leafextract-Polar-0.5% 14.56 B.33 4.89 167
Sesamum leafextract-Mon Polar- 0.5% 19.67 5.00 533 0.33
Verticillium lecaniil SH5C 1933 1604 10,33 233
Modified Neem Composition -5% 1233 1.67 200 3.00
Deltamethrin-0,003% 4289 033 0.33 0.33
Thiomethoxam 0002 5% 24 B9 1.00 0.33 033
Meem oil-2% 35.00 16.33 3.00 2.00
Verticilliurm lecan 51.33 2533 1867 1300
Control 3967 48.040 55.00 jada
CDen 5% 1.58 1.53 1.07

Population/s cmitwig

Population after spray

Project 5; Development and refinement of post-
harvest handling, processing and value addition

techniques in seed spices.

B5/14.5.1: Monitoring and evaluation of agro-
chemical residues in cumin (Cuminum cyminum L.}
and coriander (Corigndrum sativum L.) growing
areas of Rajasthan and Gujarat:

[Pl:PM, Dubey; Co-Pl: 5.M. Saxena, K. Kant; 2014-19)

Foliar spray schedube for cumin included three sprays
each of Thiamethoxam [0.005 %), Acetamiprid (0,003 o),
Dimethoate (0.03%) Mancozeb, (0.2%) and
Difenocoazole (0.1%) and for coriander included three
sprays each of Thiamethoxam {0.005%), Acetamiprid
(0.003%), Dinocap (0.1 %), Difencconazole (0.1 %) and
Mancozeb, (0.2 %.) at 45, 60 and 90 days after sowing
IDAS] with all the selected melecules, Soil sterilization
with metham sodium was also evaluated for sall pre
treatment before 15 days of sowing. Mature plant
samples were collected as per schedule at harvest and
stored inwell labelled polythene bags at-15 Ctill further
processing for analysis, The samples were processed and
analysed for quantification of insecticide and fungicide
residues at ICAR-MRC on Grapes, Pune following the
standard protocols. The vield data and residue status of
the pesticides used for cumin and coriander cultivation
isgivenintable3.40 &3.41.

Table 3.40. Cumin seed wyield at harvest using
fungicides and insecticides.

5.No. Treatmentand spray DAS

1 Dimethoate & Mancozeb (T)) 6.9
2 Metham sodium (sl sterilizer),

Dimethoate & Difenoconazole {T,) 2.6
i Dimethoate & Difenoconazole (T,) 4,9
4 Thiamethoxam & Mancozel (T, 4.1
5 Thiamethoxam & Difenoconazole(T,) 7.9
6 Acetamiprid & Mancozeb(T,) a3
7 Control (T.) 39

CD10.05) 1.02

L5 Em +0.33

The results obtained for yield of cumin (g/ha) followed
thetrend T,>T, >T,>T,>T,> T>T, [control). Maximum
yield of cumin was harvested In the soil sterilized with
metham sodium 15 days prier to sowing followed by
foliar spray with dimethoate and difenoconazole,
Residue levels of the molecules used during crop
cultivation in the harvested cumin wese below detection
limit after crop harvest, determined with GC M5-MS and
confirmed with LC M5-M5 at ICAR-MRC on Grapes, Pune,
The absence of pesticide residues in crops after harvest
shows, that these pesticides can be safely used for cumin
culthvation. 41
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Table 3.41. Corlander seed yield at harvest using
fungicides and insecticides

5. MNe. Treatment and spray DAS

The results obtained for wield of coriander (g/Mal
followed the rend T, =T, >T, > T> T, > T,>T, (cantral).
Maximum yield of coriander was harvested in the
treatment Thiamethoxam + Difencconazole (T,).
Residue levels of the molecules used during crop

cultivation in the harvested coriander were below
detection limit after crop harvest determined with GC
M5-MS and confirmed with LC M5-MS at ICAR-MRC on
Grapes, Pune. The absence of pesticide residues in crops
after harvest shows, that these pesticides can be safely
used for corlander cultivation. Efficacy of pesticides used

! Thiamethoxam was |ustified with the yield obtained for both the crops
+ranthane (Dinocsp) (1) 1387 1 after controlling the insect and pestissues under various
4 Th!amethaxam+Manszh ) 1 treatments. Estimation of pesticide residues of the
3 Th|;i|rnetht:u-=am selected insecticides and fungicides in cumin and
+D|fE'nl:.ll:ﬂ.nE|zl;||Er|'J 16,34 cortander seeds at harvest revealed that a PHI of
4 Anstardpeds Maneroen 1) 193 approximately 29 to 34 days must be observed after the
5 Acetamiprid + Difenoconazole(T,) 14,13 |ast sprayof pesticides on the crops.
i Acetamiprid
+Karathane [Dinccap) [T,) 123 BS/17.5.1: Modulation of morpho-physiological
7 Control 9 activities and stress tolerance in cumin by
CD {0.05) 284 concomitant application of depolymerised plant

(Pl &M, Saxena; Co-PLEYK, Sharma and PN, Dubey; 2017-
19)

As compared to controd, treatments showed Increase in

growth parameters and seed yield particularly with BA,
AA and Proline (Table 3.42)

Table 3.42. Growth parameters affected by exogenous application of PGRs

Treatment S RWT Slan Rlen Mo.of Branch Seeds/plant (gl
SA-SmM 3.43 031 2824 11.61 540 1.66
2A:=-1.0mM 3.0 0% 2339 D.E7 527 a8
5A-1.5mM 3.85 021 2530 1057 567 1.57
BA-0.5mM 5.28 26 2873 13.44 540 a2l
BA-1.0mik 1.74 0.8 23.76 10.0% 507 (LE0
BA-1.5 miM 4.76 029 2659 11.38 567 117
AA-(LS M 3.20 026 25.36 1193 G647 115
AA-1.0mM 3.67 024 23172 995 4,93 (.75
AA-1 5mi 413 024 211 10.13 443 .12
Proline-0.5 mb 141 (i L] 23.47 10.03 4.73 .19
Proline-1.0 mh 1.05 028 2082 375 533 .00
Proline-1.5 m 4,34 026 2636 12,05 7.20 .78
JA-T2mid 372 1 2357 OED 4,67 1.44
JA-0.4 ni 2.70 015 25,18 B.&1 4.69 1.14
JA-0.6 Pl 3.73 028 21.80 10.62 5.00 1.22
Daw 246 (45 2N Doy 6.33 oM
Contral 217 A7 19.91 B.ED 7.00 .55
Mean 345 024 2418 TE.50 549 1.20
CO0.05 0.9 i G0 3.02 1.22 0.47
CV% 1668 2466 1507 1728 1337 2377
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Total oil content was also more in treatments of SA, BA
and JA, Howevar, ED content was more in A and AA
(Table 3.43). Essential oil/total oil constituents greatly
differ with different PGR treatments. Curninaldehyde

in control treatment to 64.64% in distilled water
treatment followed by cymene and y-terpinene. Among
fatty oils, oleic acid was major contributor followed by
linolenic and palmitic acid.

was major essential oil content which varied from 27.78

Table 3.43, Effect of PGRs on essentlal and total content oll of cumin var. GC-4

Treatment Total oil{%) Essential ofl[%] Treatment Total oil{%%) Essential oll [%)
SA-0.5mM B.45 5.28 Proline-0.5 mM 702 4.77
S8-1.0mM 821 168 Proline-1.0 mM 5.06 4,73
28-1.5mM 754 427 Proline=1.5mM 186 432
BA-0.5mM 10.98 420 JA-0.2 M B85 .54
BA-1.0mM .14 2E9 JA-D.4nM 10,84 2.21
BA-1.5mM 6,03 318 JA-BEmM 793 437
AA-0.5 M 7840 4.55 D/ 5.EQ 4,49
AA-1 0md 554 48D Control G0 3.76
AA-1.5m 5.73 541 Mean 4.09

B5/17.5.2: Exogenous application of PGRs for
improving essential oil content in coriander
{Corfandrum sativumL.)

(P: 5.M. Saxena; Co-Pl: PN, Dubey: 2017-19)

BA, MAS, thiourea and GA, were used as foliar spray.
PGRs were not effective on seed yield, however, total oil
yield was found to increase in many PGR treatrment viz,,
salicylic acid, BA, 6-BA, MNAA, thiourea and GA, Benzyl

Adenine and &- BA were found to enhance essential oil
yield (Table 3.44), Treatment of Ascorbic Acid and GA,
was found to madify the oil constituents by increasing
linalool concentration {Takle 3.45).

Flant growth regulators or plant hormones are amondg
other factors influencing essential oil production.
Endogenaus as well exogenaus application could affect
essential oil production and chemical compaosition.
seven PGRs including Salicyfic acid, Ascorbic acid, BA, 6

Table 3.44, Effect of exogenous application of plant growth regulators on essential and total oll yield

Ezsential oil (%) Total oil (%) Essential oil (%) Total oil (%)

SA-0.5mM 0.9 3.30 MAA-0T mi 0.05 4.20
58-1.0mM Q.12 4.01 MNAA-O.2mM 0 3.80
SA-1.5mM a.04 2.61 MNAA-0.3mi 0.07 532
BA-0.5 mM 2,10 2.74 GAZ-0.Tmbd o9 506
BA-1.0mM 0.20 489 GAZ-0.2mbd 05 141
BA-1.5 ik 215 358 GAZ-0.3mM IR 2.88
AA-0.5 mM 015 211 o nag 263
AA-1.0mMA 012 72 Controd 009 3.09
AA-1.5mM Q.07 347 TU-0.5mM 0.06 5432
&-BA-0.1 mM Q.05 34 TU-1.0mh 0.OB 285
&-BA-0.2 mid 013 4.13 TU-1.5mM 015 4,48
G-BA-0.3 mid 0.20 1495
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Table 3.45, Effect of exogenous application of plant growth regulators on essential constituents

p-Pinene [-Pinene Myrecene Cymene Gama  Linalool Geraniol Anethol+s Geranyl
Terpene estragol Acetate

SA-0.5miM P 1.82 043 3.19 1240 8398 247 082 1nn
SA-1.0mM 4,05 1.74 0.29 2.00 8,20 73.44 242 039 &40
5A-1.5mM 372 1.62 0.43 4.51 11.74 62.99 077 142 202
BA-0.5 mM 3.70 1.26 0.39 3.29 1070 66,13 246 0.19 11.52
BA-1.0mM i3 110 Q.35 G203 123 53.11 1.78 14.02 6.95

BA-1.5mM 149 144 0.34 382 785 6958 244 023 935
AA-05 M 131 84 0.4 223 444 B3.2 1.57 0.12 511

AA-1 DmA .82 122 0.a7 369 7.7 65.98 149 2.73 4.35

AA-T.5mM N.04 2.34 0.04 796 2.16 7.0 rAaT .75 0,06
&-BA-0.1 mM 4,72 (.54 0.37 134 026 71.65 1.05 0.16 278
&-BA-0.2 mM 9,19 081 0.35 262 768 63,06 168 038 609
&-BA-0.3mid £21 1563 0.45 227 0.68 G645 1.60 133 734

MAA-O.1 mid Q.04 0.99 0.51 360 11.60 62.89 1.65 023 8.23

MNAA-0.2mM B.28 049 0.46& 242 8.80 6753 1.92 0.44 .79
MAA-GImM B.22 .87 0.53 356 1042 64.33 164 020 8.99
GAZ-001 mivd 4.48 041 0.19 1.69 551 8177 278 0.06 2.24
GAZ-02 mM 2,34 .28 0.08 167 5.34 8232 222 0.4 4.48
GA3-03mM 985 0.91 0.35 1.57 711 68.56 1.56 151 6.58
D 2AT 0.95 0.67 447 5.33 7540 244 039 6,63

Contral 5.46 44 0.25 2.14 157 7513 1.54 017 6.28
TU-0.5mM 5.12 046 a7 2104 9.4 69,15 235 i B40
TU-1 .0 5.91 108 0.85 484 605 G800 174 022 7.00
TU-1.5mk 1.67 032 1.55 135 736 R 7 248 0.28 .82

BS/17.5.3: Studies on dissipation kinetics and pre
harvest interval of triazolesinfenugreek:

(Pl P. M. Dubey; Ca-Pl: 5, M. Saxena, Y. K. Sharma and K.
Kant: 2017-19)

Fenugreek variety AFg-3 was sown during rabi season,
201718 and below mentioned pesticides were
evaluated for their efficacy In insect-pest and disease
management. Residue status in the produce after
harvest, dissipation kinetics and pre harvest intervals
was determined,

Three foliar sprays of Propiconazole [1-[[2-(2.4- 1 Copper Oxychlorde{(5D) (T1) 14.45
dichlorophenyl}-4-propyl-1,3-dioxolan-2-ylimethyl]- 2 Copper Oxychloride (DD) (T2) 140
1,2 4-triazole), Hexaconazole 2-{2 4-Dichlorophenyl)-1- 3 Hexaconazole (SD) (T3) 033
[1H-1,2.4-triazal-1-yllhexan-2-cland Capper 4 Hexaconazole (DD) {T4) 1953
oxychloride (Cu,(OH)LCI) @ recommended doses at 45, |5 Prapicanazole (SO} (T5) 18.07
60 and 20 days after sowing (DAS) was carried out in & Propiconazole (DD) (T&) 194
single and double doses for the assessment of set 7 Control (T7) 13.23
experiment targets. Mature plant samples were CD{0.05) 2.84
S.Em £0.01
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collected as per schedule at harvest and stored in well
labelled polythene bags at -15°C till further processing
for analysis, The samples were processed and analysed
for quantification of insecticides and fungicides residues
at ICAR-MBC on Grapes, Pune following the standard
protocols, The yield data givenin Table 3.46.

Table 3.46. Fenugreek seed yield at harvest using
different fungicides

5. Mo, Treatment and spray DAS Seed yleld

{q/ha.)
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The results obtained for yield (g/ha) in fenugreek
followed the trend T, =T, 5T, =T =T, >T.>T, [contral) with
maximum yield in treatment T,. Residue levels of the
fungicide molecules used during crop cultivation in the
harvested fenugreek were below detection limit after
crop harvest as determined with GC M5-M5 and
cenfirmed with L M3-M3S at ICAR-NRC on Grapes, Pung,
The absence of pestickde residuwes in crop after harvest
shows, that these pesticides can be safely used for

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

spices.

55/13.16.1: Dissemination of seed spices production
and post-harvest technology through
demonstrations, trainings, workshops and seminars
under NEHand TSP:

(Pl G Lal; Co-Pl: RS, Meena, NE. Meena, 5P Maheria;
2014-18)

231 frontline demonstrations (FLDs) for coriander
variety ACr-1 [685), fenugreek-AFg-3 (60), fennel-AF-1
(40), ajwain-AA-1 (35), dillFAD-1 (05) and nigela-AN-1
(26] were conducted in tribal farmers field at Pratapgarh,

Banswara, Dungarpur and Pratapgarh districts of
Rajasthan under Tribal Sub-plan project of ICAR-MRCSS,
Ajmer during 2017-18. These FLDs were organized in
collaboration with Krishi Vigyan Kendra, Pratapgarh,
KVE, Banswara, KVK, Dungarpur, and 5tate Department
of Agriculture, Phalasia, Udaipur during Rabi 2017-18. In
the FLDs, improved wvarieties and recommended
package of practices (POP) consisting of seed
treatments, line sowing, weed management, nutrient
management and plant protection measures were
demonstrated on the farmers’ fields. In plant protection
measures, foliartreatment of imidacloprid 0.03ml/litand
botanicals [Ker plant extract 10ml/li, and azadirachtin
003EC Smlflit) were used, The performance of crops
urrder all the frontline demonstrations [(FLDs) was
observed to be better in respect to overall growth
parameters, yield and vield attributes. Results of the
FLDs at different farmers fields revealed that yield of
seed splees under demonstration plots was higher in
comparison W local checks/practices which ranged
fram 21.54 to 41.39 percent. It was found to be 3399 %
higher In corlander, 29.65% In fenugreek, 35.78% In
fennel, 41.39% in ajwain, 32.49% in nigedla, and 21.54 %
in dill{Table 3.47).

Table 3.47. Average performance of FLDs of seed spices in Tribal districts of Rajasthan in 2017-18.

5. Crop Technology Variety No,of Demo. Yieldg'ha  Yield oflocal Increasein
Demonstrated FLDs H L A Checkigha) yield (%)

1 Coriander Crop A1 &5 16.25 1325 1048 1179 814 3399

2. Fenugreek Productionand AFg-3 &0 15.00 HMI55 1613 1750 13.86 20.65

3. Ajwain crop protection AfA-1 35 B.75 385 T35 B9 .14 41.39

4. HMigelia techmologies AN-1 26 6.50 543 470 5.23 4.36 3249

5. Dl ADH 05 124 108 114 9.38 21.54

6,  Fennel AF-1 40 10.00 W0 1263 1483 10,92 3578
Total an 57.75

Farmer Trainings organized under TSP during 2018-
19: During the reporting period farmer's trainings were
conducted and details are giving below-

One day farmer's training on“Improved production and
protection technologles of seed spices” was organlzed
at KVEK (MPUALT), Banswara on 21" August, 2018, In this
training, a total of 7 lectures were delivered by the
scientists, ICAR-NRCSS, Ajmer and KVK, Banswara on
various aspects of production, protection technologios
in seed spices and other related field. A total of 50

farmers from different villages particpated in the
training programme organized by NRCSS under TSP
project.

One day farmer's training on "Improved production
technologies of seed spices” was organized at KVK
(MPUAST), Pratapgarh on 227 August, 2018, In this
training, & total of & lectures were delivered by the
scientists, ICAR-NRCSS, Ajmer and KVK, Pratapgarh on
various aspects of production and protection

45



¥

a2 ICAR - NRC on Seed Spices, Ajmer - Annual Report 2018-19

technologies in seed spices and ather related field, A
total of 60 farmers from different tribal villages of
Pratapgarh district participated in the fraining
programme organized by MRCS5 under TSF project,

One day farmer's training on“Improved production and
pratection technologies of seed spices"was arganized at
KVK (MPUAST), Badal Mahal, Dungarpur on 117
September, 2018, In this training, 7 lectures were
delivered by the scientists, ICAR-NRCSS, Ajmer and KVE,
Dungarpur on various aspects of production and
protection technologies in seed spices and other related
field. 66 farmers from different villages participated in
the training programme organized by NRCSS under TSP
project.

Similarky, one day farmer's training programme on
improved production technaelogies of seed spices was
organized at Agriculture Department, Govt. of
Rajasthan, Phalasia {Lidaipurl on 12" September, 2018
In this training, a total of & lectures were delivered by the
scientists, ICAR-MRCS5, Ajmer and Agriculture
Department, Jhadol Panchyat Samiti, [Phalasia) Udaipur,
on different aspects of production and protection
technologles in seed spices and other related field, A
total of 54 farmers from different villages participated in
the training programme organized by NRCSS under TSP
project.

One day Farmer’s training programme on post-harvest
management of seed spices was organized at KVK
(MPUALT), Vallabhnagar [Udaipur) on 28" February,
2019, In this training, a total of 5 lectures were delivered
by the scientists, ICAR-NRCSS, Ajmer and KYEK,
Vallabhnagar on various aspects of post harvest
management in seed spices and other related field. A
tatal of 50 farmers from different villages of Mavali tehsil
participated In the training programme organized by
MRCSS under TSP project.

One day farmer's training on post-harvest management
of sead spices was organized at KVK (MPUART), Badal
Mahal, Dungarpuran 19" March, 2019. In this training, a
total of 6 lectures were delivered by the sclentists, ICAR-
MRCS5, Ajmer and KVE, Dungarpur on various aspects of
post harvest management in seed spices and other
related field. A total of 66 farmers from different villages
participated in the training programme organized by
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55/16.6.1: Assessing approachability and facilities of
ICT and effective medium of information
dissemination to cumin and coriander growers of
Western India:

(Pl: M.0. Meena; Co PE K Kant, 5 Choudhary, A. K. Verma,
R.D.Meena, M, A Khan, 5.8 Meena; 2016-18)

Primary survey of 458 seed spice grower from major
growing areas of Rajasthan and Gujarat was conducted,
using questionnaire developed by ICAR-NRCSS, Ajmer
during 2017-18 to access the approachability of 1ICT by
seed spice growers. Major coriander and cumin growing
districts in Rajasthan and Gujarat {150 farmers from each
state] namely Kota, Baran, Jhalawad, lodhpur, Barmer,
Jalsalmer, Magaur districts of Rajasthan and
Banaskhanta, Mehsana and Patan Districts of Gujarat
were coverad, Other than this, 158 farmers that visited
ICAR-MRLCSS, Ajmer were also interviewed 1o seek thair
opinion on use of ICT and social media in agriculture,
Out of 458 seed spice growers surveyed, 66 percent of
the farmers were small and marginal farmers having
average land holding of 1.02 hectare followed by semi
medium and mediurm farmers with average land
holding of 2.69 and 5.92 hectare respectively. Only &
farmers had land holding more than 10 hectare. Most of
the surveyed farmers were under the age group of 40 to
80 yvears followed by voung farmers of age less than 40
years. Education level was high {>12 Class) in farmers
whao attended training at NRC55 comparied to farmers
surveyed. There was inverse relationship in age and land
holding. Low education level affected the digital literacy
adversaly resulting In hindrance the use of ICT and soclal
medla as a source of information in agnculiure {Table
:3.48).

Table 3.48: Source of information on agriculture (in

Farticulars

Chverall Gujarat Rajasthan Training

[%a] %) [26) %)
Agri. Depl 4 9 2 1
Ext, Officer 2 4 1 0
EVE P 2 8 L
Dther farmers i 1 7 0
Input dealers b a4 B1 14
TV, 1 1 0 3
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The survey results showed that farmers heavily depend
on input dealors to seek information related to
agriculture. Only 29 per cent of the farmers, most of
them are trained farmers approaches KVE and
agriculture experts to seeks infarmation, followed by
information from the other progressive farmers in the
villages. The results calls for use of ICT and Social media
tod which can help the seed spice grower to get
Information related to their problems. The mast
effective ICT tool used by farmers to seek infarmation on
agriculture wasfound to be TV, where 74% of the Farmers
watch agriculture related programmes on televisoin
followed by participation in extension programmas vis
Famers Fare, Training, Exposures visit, Kisan Sangosti etc.
Mewspaper was also found as most effective tool 1o seek
inforamtion by the farmers, Radio was found to be least
used by seed sploe farmers 10 today's scenarlo. Market
related information mostly about prices is gathered
from other farmers who has recently visited the APMC
yard, 27% of the farmers get market informations from
newspaper followed by personal visit ta yard. Some of
the farmers have direct contacts with the input dealors
(4% who get information about prices over phone calls
fram traders. Very few, only 7 farmers cut of 458 used
mobile phone appto get market prices.

5 00y (1= T
Age 860 (H=21T)
Apesal{M=184)
Large h=d]
Fabedk iy o § et |
Saivn mbthEn (M= |
Lnall & Margnal (=511
Temareng { 157)
Rapjasthan {H=144]
(Gunjerad | =] %17
Crrerall { H=i 54 3T

| e . ol )
R L |

¥ Py al visst
& Didvey fmne s

= & lnbde app
* Fhenwio o aders

Mewspapm

Source of information on market prices
for seed spice grower (in %)

Findings of the study suggest that there is need to give
mare emphasis on use of ICT toals especial social media
via mobile phone for better dissernination and wider
coverage of seed spice grower in timely and cost
effective manner,

Photo: Seeking opinion of seed spice grower on
approachability and accessibility of effective medium of
information dissemination,

55/17.6.1 : Economic analysis of production and
export performance of coriander and cuminin india
(Pl .. Meena: Co-PI: MK, Visal and M.A, Khan, 2017-
20
To develop database on area, production, productivity
and export {In quantity and value term) of cumin and
coriander, information was collected for the period
1985-86 to 201 7-18 from various sources namely DASD,
Calicut; Directorate of Economics & Statistics, DAC & FW
and Spice Board, Compound Growth Rate and instability
during different sub-perieds {1985-56 1o 924-95, 1995-96
ta 2004-05 and 2005-06 to 2017-18) was calculated.
From triennial ending 1985 to triennial ending 2018 area
under cumin increased by 627 percent from 108650.00
to 7O0033.33 hectare and production increased by 745
percent from 5933667 to 501333.33 tones. Similarly
area under coriander enhanced by 63 percent growth
from 40196667 to 654243 33 hectare and 47increased
47
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by 475 percent from 133500.00 to 767743.33 tones.
Further exponentially increase in production since 2006-
07 shows the significant impact of ICAR-NRCSS
technologies for yield enhancement of coriander

L

1 ik

£ T sttty s

R T

A P T o 4 b i ETat li

Area, production and productivity
of corlander cultivation In India from 1980 to 2018

similar trend was abserved in cumin where production
increased continuously showing the efforts of this
centre, Froim the figure 2, it can be seen that productivity
of cumin in the country showed downward trend till
2000, Since establishment of ICAR-NRECSS this
dowrward trend for year 2000 was corrected and was
set to positive trend onward., Jodhpur, Barmer, Jalore,
Magaur and Jaisalmer were identified as major cumin
growing districts In Rajasthan with 31, 27, 19, 11 and ¥
per cent area share respectively, to state's total acreage
during TE 2016, Jhalawar, Kota and Baran were dentified
as major corander growing districts of Rajasthan and
jointly contributed B6.4 percent acreage share to the
state during TE 201&{Table 3.49),

i.bh...m.almmuﬁ\lkmmnm |

Area, production and productivity
of cumin cultivation in India from 1980 to 20718

During 1985-86 to 207 7-18 conander export increased
by 432 and 8495 per cent in quantity and value term
respectively. In the same pericd cumin export has
increased by 3939 and 42120 per cent in quantity and
value term respectively, Coriander and cumin export has
increased very rapidly since 2004-05, with increasing
48

contribution to Indian economy through increasing
BEpOrT A rngs.
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Export of cumin and corlander
in guantity and value term from 1980 to 2018

An assessment of cost of cultivation and technical
efficiency of coriander and cumin cultivation in major
growing areas of Rajasthan, Gujarat and Madhya
Pradesh was carried out using a pretested questionnaire
through stratified random sampling method. A primary
survey of 300 cumin and coriander growers (150 eachl
waas conducted through personnel interview method to
measure technical efficiency of cumin and corander
grawers, In coriander Kota, Baran, Jhalawad of Rajasthan
and Guna districts of M.E were surveyed. In case of
cumin Barmer, Nagore, ladhpur and Jaisalmer districts
of Rajasthan were covered.

Table 3.49: Technical efficiency of coriander and
CUmin growers

Technical

efficiancy Corlander Cumin

Range MeanTE Percent Percent MeanTE
farmers. farmers

< 70 55.03 3043 Q

70 o B9 74.43 3043 204 76449

B0-90% BS.0G 24.64 36,73 86,29

=30 B4,16 14,49 61,22 95,82

Overall 75.24 100 100 91.92

Data revealed that performances of seed spices to total
spices in term of area, production and export has
improved during study peried from 1985 to 2018 but
export of seed spices was found more volatile than total
spices. Existing inefficiencies was found high in case of
corander crop which need to be taken care through
efficient utilization of resources,



ICAR - NRC on Seed Spices, Ajmer - Annual Report 2018-19

DUS Project (PPV & FRA): To develop DUS test
guidelines for major seed species (fennel, fenugreek,
coriander and cumin)

IR.5. Meenaand Sharda Choudhary}

DUs experiment on major seed species [fennel,
fenugreek, coriander and cumin} was conducted at
NRCSS, Ajmer. In the experiment, 20 fennel, 22
fenugreek, 34 corander, and 9 cumin varieties were
included to develop DUS guidelines for these crops.
Ohservations were recorded for seedling colour at 25
DAS, seedling crown pigmentation at 25 DAS, height,
number of primary and secondary branches per plant,
branches at base, plant growth pattern, pod length, pod
curvature, apex shape of leaf blade on first pod axis,
stem: pigmentation, surface and waxiness, number of
days to stem elongation, angle of primary branch, fully
bloom leaf foliage density; leaflet; spacing of lobes,
shape of tips of margin and density of margln inclsion,
leaf blade: length and lensity between 17 and 2™ pair of
leaflet, leaf: size of terminal leaflet; peticle; Length and
width, Umbel compactness, number of umbel/siliqua
per plant, number of umbellate per plant, siliqua size,
seed: colour, shape, ridges and curvature and welght of
1000 seeds. Based on the results, developing DUS
gukdeline in major seed spices has been initiated.

DUS Project (PPV & FRA): To develop DUS test
guidelines for minor seed species (ajwain, dill,

nigella, celery and anise)
([R5 Meenaand AK. Verma)
DUS expeniment on mingr seed species {ajwain, dill,
nigella, celery and anise) was conducted at NRCSS,

Photo: Primary survey of cumin and coriander grower

Ajmer, In the experiment, § ajwain, 4 dill, 5 nigella, 3
celery and 2 anise varieties were included 1o develop
DUS guidelines for these crops. Observations were
recarded for seedling colour at 25 DAS, seedling crown
plgmentation at 25 DAS, height, number of primary and
secondary branches per plant; stem: pigmentation,
surface and waxiness, number of days to stem
elongation, angle of primary branch; leaflet: spacing of
lobs, shape of tips of margen and density of margin
incision, leaf blade: length and lensity between 1" and
2™ pair of leafiet, leaf; size of terminal leafiet; petiole:
Length and width, Umbel compactress, number of
umbel/siliqua per plant, number of umbellate per plan,
siliqua size; seed: colour, shape, ridges and curvature
and weight of 1000 seeds. Based on the results,
developing DUS guidelinein minor seed spices has been
initiated.

Metwork Project on Organic Farming (NPOF} in
collaboration with 1IF5R,;
"Standardization of seed spices based arganic
farming system” Duration (2015-16to0 20159-20)

(3. Lal, M. K. Meena and .0 Meena)

A Metwork Project on Organic Farming {NPOF)
“Standardization of seed spices based organic. inorganic
and Integrated production and cropplng system”
sponsored by ICAR-IIFSR, Modipuramis running at ICAR-
MNRCSS, Ajmer 1o develop seed spices based cropping
system.n the project, screening of seed spices cultivars
under arganic management, evaluation of IPM Modules
against aphid and thrips infesting coriander, fennel and
management of Sclerotium rot of coriander and
Ramularia blight of fennel were carried out during the
449

Modipuram
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period reported upon and the following results were
obtained:

The experiments an development of sustainable seed
spices based cropping system in Kharf (imoong bean
and cluster bean} and Raby (coriander and fennel) were
conducted at organic block of research farm, NRCSS,
Ajmer. The results show that, the performance of crops
for all parameters was recorded best under 75% organic
with 25% inorganic treatment followed by state
recommendation bothinKharifand Robf seasons.

Eight varieties both of coriander and fennel in fabi and
eightvarieties of moong bean and cluster bean in Kharif
were tested under organic production system. It was
found that the performance of GF-12 recorded highest
value {3250.00 kg'ha yield) followed by AF-1 (321833
koy'ha yield] im fennel, In corander, varlety Azad Dhania-
1 was found best in yield (165300 kg/ha) and growth
parameters followed by AC-1{1618.67 kg'ha) in fabi
and in Kharif season, cluster bean variety RGC-1038
(1250.00 kg/ha) performed best followed by RGC-1055
(1063.33 kg'/ha) and in moong bean superior
performance was given by cultivar MUM-2 (94316
kg/ha) followed by RMG-975 (936,66 kg/ha) with respect
ta grawth and vield aspects.

e
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Preparation of different spice premixes

Sk organic based IPM modules (incuding control) wene
tested against aphid and thrips on coriander and fennel
under field conditions, It was found that, the IPM madule
M, (garlic extract 10 midlit + azadirachtin 0.03 % EC &
Smil/Ht + fruit extract of Ciirufius cofocynthls 10miflit)
was found most effective against aphid (71.40 & 73.00 %
Insect population reduction in comparson ta control}
and thrips {62.10 & 64.05 % Insect population reduction
in comparison to control) both on coriander and fennel,
respectively.

In coriander, five different organic treatments consisted
of soil solarization (20 days), Trichoderma {8g kg ' seed as
seed treatment + 2.5 kgha ' as soil application),neam
cake (0.5t hal, castor cake (0.5t'ha) and control which
were evaluated. Amaong the treatments, soil solarization
was found mest effective (PDI 1.2) followed by neem
cake (P 4.2y and Trichoderma (PR 5.3) while the
disease (Sclerotivm rot of coriander] was recorded
maximum (PDI 8.8} under control plots.

In the same project, the work on spice premixes was
initiated based on organoleptic evaluation. The spice
premixes pavbhall masala and sambar masala were
prepared, standardized and evaluated organolepticalky.
Scored from 7.8 to B6 out of nine [9-Hedonic ranking
test scale), Garam masala, Tea masala, Chana masala,
Rajma masala5abji masala, Pavbhaji masala and
Sambarmasala were also studied for their shelf life
storage under laboratory. The organic seed spices
(fennel, corander, cumin and fanugreek) were procured
from ICAR-NRCSS, Tabiji, Ajmer (Rajasthan) for
preparation above spice premises.
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4. Technology Assessment and Transfer

One of the prime activites of this research centre to
benefit the farmers, stake holders and processing
Industry |5, transfer of the established technoliges and
acquired knowledge through training programmes,
demonstration of new wvarlties, production
technologies, organizing kissan mela, seed distribution
mela, participation in exhibition, in campus and off
campas organizing of feld day etc. These activites were
conducted along with EVKs, State Department of
Agriculture/Horticulture/extension agencies! NGOs and
lire departments. During the reported period following
activities wereconducted.

4.1 Transfer of Technology under Mission for

Integrated Development of Horticulture (MIDH)

4.1.1 MIDH 2018-19

1. Organised one day farmers training programme on
“Good Agricultural Practices in Seed Spices”on 177
Movember, 2018 held at ICAR-NRCSS, Ajmer. 75
farmers participated in the training programme.

2. Organised one day farmers training programme on
“Good Agricultural Practices in Seed Spices” 247
Decemizer, 2018 held at Agric. Dept. (ATMAY, Gove. of
Rajasthan, Magaur. B1 farmers participated in the
training programme

3. Organized two days district level seminar on
“Improved cultivation of seed spices under climate
change regime*from 26 to 27" December, 2018 held
at Agric. Dept, Govt of Rajasthan, Jaisalmer, 128
farmers participated in the seminar.

Front Line Demonstrations (FLDs| distributed.

Place Mo.of FLDs Crop Variety
Jaisalmer 7 Cumin  GC4
lalare G Cumin GC4
Gudamalani, Barmer & Cumin GC4
Danta, Barmer 7 Cumin GC4
Jodhpur & Fennel AF2
Jhunjhunu 5 Fenugreek AFg 3
Slkar 3 Fenugreek AFg3
Bharatpur 4 Fennel  AFZ

Technology Assessment and Transfer

TOT Programme Conducted in NEH region during
2018-19

4.1.2CAPACITY BUILDING PROGRAMME

One day Capacity Building Programme on "Organic
Production Technology of Seed Spices for NEH Region”
was organized In collaboration with KVE, Namsal
Longding, ICAR Res. Complex for NEH Region, AP Centre
atMamsai on 22" September, 2018, In inaugural session,
5h. Chowna Mein, Hon'ble Deputy Chief Minlster of
Arunachal Pradesh was Chief Guest and Sh. Chow Tewa
Mein, MLA Chowkham and Sh. Chow Zingnu
Mamchoom, MLA, Namsai acted as Guests of Honor. Dr.
Tapasya Raghav, IAS Deputy Commissioner, Namsai and
Sh Akhil Kumar Singh, Superintendent of Police, Namsai
were Speclal Guests and Or. Gopal Lal, Director, ICAR-
MNRCSS presided over the function. Dr. MK, Meena, 5r.
Scientist coordinated the programme. In this

programme, D, Lal presented overall scenario of seed
spicesin the country and future prospect in his welcome
address. He emphasized the importance and
passibilities of coriander, fenugreek and fennel
cultivation In Amunachal Pradesh. Dignitaries also
addressed the fammers gathering and expressed their
views for the benefit of farmers through seed spices
cultivation. Hon'ble Chief Guest appreciated for
organizing such a potential programme on seed spices
in Arunachal Pradesh, He advised the farmers to come
forward for the cultivation of coriander and fenugreek
for seeds as well as leaf purpose for obtaining more
Incaome per unit area, Six lectures on different aspect of
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seed spices were delivered by the resources persons. 110
farmers, stakeholder, scientists and officers from state
agricultural department participated in this
programme. In addition, 110 FLDs (55 each for coriander
and fenugreek] for 25 sq. meter area were also given to
the farmers.

4.1.3 Farmers Training Programme

To promote seed spice cultivation in non-traditional
areas of the country an One Day Farmers' Training
Programmie on “Advanced Production and Protection
technalogies of Seed Spice for NEH Regions” was
organized on 29" January, 2019 by ICAR-Mational
Research Centre on Seed Spices, Tabiji, Ajmer in
collaboration with Agricultural Technology Application
Research Institute, fone VI, Guwahati, Assam & KVE,
Morigaon at Krishi Vigyan Kendra, Morigaon. A total of

Dwi Dy Fevemert frninies -Fll-l.-|.'||r =
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74 farmers/official participated/attended this training
programme.The training was coordinated/organized by
Dr Shiv Lal, Sclentist, Horticulure aleng with D, R.D
Meena, Scientist-Pl. Pathalogy, Dr. M.D. Meena, Scientist-
Agrl. Eco., Sh. G K Tripathi, Technical officer and Mr. Sunil
Agarwal, AFAQ from ICAR-MRCSS, Dr. R. Bordoloi, Pr. 5ci.,
ICAR-ATARI, ZOME-VI, Guwahat! & D (Mrs.) B. 5. Deka,
senior Scientist & Head, KVK Morigaon were the local
organizers, Various lectures were delivered by different
subject matter specialist of ICAR-NRCSS, ATARI,
Guwahati and KVK, Morigaon. In this training village
sarpanch, farmers' producer organization (FPO)
representatives also participated. During the training
programme plastic crates for carrying/handling fresh
vegetable and spices were also distributed to the all
participants.

4.1.4 Technology transfer under Scheduled
Caste SubPlan (SC5P) 2018-2019

For capacity building and distribution of
agricultural inputs like guality seeds and other
items to the beneficlaries belonging to scheduled
caste under SCSP, 3 different training programmes
were organized at different location of the state by
Dr. 5hiv Lal [Nodal Officer) as mentioned below:
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The first programme was conducted on the topic
"Organic production technologles for seed spices” on
18 February 2019 at ICAR-NRCSS, Ajmer. In this
training a total of 47 farmers from Tabiji, Dioomara,
Dang, Jethana, Budhwara and Datra villages
participated. During training programme, A total of
six lectures were delivered by scientist of ICAR-
NRCSS, Ajmer on different aspects of erganic seed
spices production. To protect their crops through
application of blo-pesticides, a hand operated
spray machines were distributed in addition to
seeds of coriander variety ACr-1 to all the
beneficiaries. The programme was organized by Dr.
Gopal Lal, Director, Dr, Shiv Lal, Sclentist and Dr. M.
Chaudhary, Sclentist,

Second training programme was exclusively
organized for SC women on the topic "Off-season
cultivation of seed spices for higher income®on 15"
March, 2019 at ICAR-MRCS5, Ajmer. In this training
programme a total of 61 women participated from
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nearby villages viz, Tabiji, Saradhana, Daurai,
Budhwara and Doomara. During the training six
lectures were delivered by scientist of ICAR-NRCSS,
Ajmer on different aspects for off season seed
spices production. To cultivate off-season coriander
for leaf purpose, seeds of coriander variety ACr-1
and green shed net was distributed in addition to
milk cans for carrying the milk etc. to all the
beneficiaries. The programme was organized by Dr.
Gopal Lal, Director, Dr. RS Meena, Senior Scientist
and Dr. Shiv Lal, Sclentist.

Third one day farmers training on "Advanced
Production Technologies of Seed Spice and
Haorticultural Crops under SCSP" was organized on
18" March, 2019 in collaboration with Krishi Vigyan
Kendra, Rajsamand at KVK, Rajsamand. In this
training programme 59 farmers [male & female)
from SC community of different villages (Rajivawas,
Pirada, Mohi, Bagol, Kucholi, Kumarivo Ka Kheraand
Emdi) of Rajsamand participated in the
programme. In this training programme a kit
constituting of seeds of corander variety ACr-1,

hand sprayer, bag, pen and pad was also distril:lutsecl
3
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to each participant. During training programme
five lectures on warious aspects of advanced
production technologies of seed spice and
horticultural crops were delivered by officials of
ICAR-NRCSS and KVK, Rajsamand. Scientist and
farmers also interacted on issues related to
horticuftural crop production in the areas. The
programme was organized by Dr, Dr. 5.5 Meena, Pr.
Scientist, Or. BK. Mishra, Pr. Scientist, Shiv Lal,
Scientist) and Dr. N. Chaudhary, Scientist from ICAR-
MRC5% in collaboration with Dr. R.5 Patodiya, Senior
Scientist & Head, KVK, Rajasamand and Dr. RC.
Regar, Scientist, Animal Sclences).

U Apiea g TR
T

4.2 Technology transfer through FLDs under MIDH
(2018-19)

1. Distributed cumin [GC-4), corlander [ACr-1), fennel
(AF-21and fenugreek (AFg-3] seeds,

2 Seeds and fertilizers to the farmers of different
lacation of Rajasthan under MIDH were distributed

3. Distributed pesticides to the farmers beneficiaries
under MIDH.

4, Menitored the fennel FLDs plots at farmers field,
Bharatpur under MIDH.

5. Monitored the fenugreek FLDs plots at farmers field,
Jhunjhunu and Stkar district under MIDH.

6. Monitored the cumin FLDs plots at farmers field, in
Jalore, Barmer and Jaisalmer under MIDH.

7. Monitored fennel, coriander and nigella FLDs in

ey Pratapgarh, Dungarpur, Banswara and Phalasia
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districts of Rajasthan under TSP programme. The
programme was cogrdinated by Dr. Marendra
Chaudhary, Scientist, NRCSS, Ajmer,

4.3 Rashtriya Beej Vitran Kisam Mela and Beej Vitran

Pakhwara

MRCSS Organized "Masala beej Vitaran Pakhawara”
during 17-30" September, 2018

To promote the supply of quality seeds to seed spice
growers of Rajasthan, ICAR-National Research Centre on
seed Spices, Ajmer organized Masalg Beer Vitron
Pakhwara during 17-30 September 2078. As an
innovative activity NRCS5 planned to supply quality
seads of seed spice crops at doorsteps of farmers by
sending 'Bee] Rath” to seed spice growing areas of
Rajasthan and parts of Madhya Pradesh, This Rorh had
sufficient seeds of all seed spice crops for sale at
reasonable price and stayved at each district for ane day.
Four teams comprising of scientists and Technical
officers were constituted to cover the districts of Bundi,
Kota, Jhalawar, Sikar, Nagaure, Jhunjhunu, Banswara,
Lidaipur, Pratapgarh, Neemuch and Mandsore in 3-4
days. The officers from Agriculture department, Govt, of
Rajasthan cooperated in this farmer welfare scheme of
ICAR-NRLCSS, Ajmer for ensuring quality seeds to the
growers thus, enhancing the production and
productivity of seed spice crops. Appreciable quantity of
seads of improved varieties of cumin, coriander, fennal
and fenugreek were distributed among farmers. Dr.
Ravindra Singh, Dr. M.E.Meena, D Arvind Verma and Dr,
Murlidhar Meena were the team leaders with Sh. M. A
Ehan, Sh. 5.8 Meena and 5h. Sriram Balal a5 associate
with respective teams. Dr. 5. N. Saxena coordinated the
entire programme under patronage of Dr, Gopal Lal,
Directar, NRCSS, Ajrmer,

Live telecast of PM - KISAN SAMMAMN NIDHI SCHEME
LAUNCHING

ICAR - NRCSS, Ajmer live telecasted the launching of PM
KISAN SAMMAN MIDHI SCHEME on 24" Feb., 2019, Live
broadcast of this programme was viewed by 323 farmers
of Rajasthan State. 15 dignitaries (including two MLAS,
District Collector, Jila Pramukh and  staff of NRCSS, KVE
Ajmer, State Agrculture Departmentl and public
representative were participated in this programmae,
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4.4 Farmersvisittothe Centre

Farmers and stakeholders visited the ICAR-NRCSS
Experimental farm, Institute Technology Management
Unitand bio contral lab during 2078-19. Vanous farmers’
graups from Rajasthan and adjoining states viz., Gujarat,
PP, LLP, Punjab, Haryana and Maharashtra etc. visited
the centre during cropping season as well as during off
season of seed spices, Vislting groups were explained
about the ongoing research activities and various seed
spice production technologies developed by this centre.
Approximately 18, 545 farmers, students and extension

workers were benefitted from the on-site
demonstration of advanced and innovative seed spices
production technologies such as fertigation, Off season
production, high yielding wvarieties, value added
products and post harvest management technologies of
the centre. During organized Kisan Mela and different
sponsored farmers training programmes, knowledge
and skill up gradation of the farmers was the prime aim
of the ICAR-MRCSS, Ajmer. The knowledge acquired
through research was disseminated to various stake
holders through this venturs,

4.5 Training programme organized at ICAR-NRCSS (farmers)

Duration

S5r. Titie oftraining

1. HIE S o o

Coordinators

18-20 July, 2018 Dr. AK. Verma, ATMA Burhanpur (MP) 10
Teyeredtey o orfdverer D RaviY,
HHEA and 5.. Meena
2, Ao W aeEE 20-24 August, 2018 D OF Alshwat, ATMA, Jothwada Jalpur, Raj. 30
W T E Dr. Sharda Choudary,
Dir. M. Meena
3, o gEd adeee 27-31 Asgust, 2018 Dy, Ravindra Singh, ATMA, Jothwada Jalpur, Baj. 30
AT At T Dr.B. K. Mishra,
TS i Sl Dr. R.D. Meena
4. Improved production 10-14 5ept, 2018 D K. Kant, ATMA, Shivpur, M.P. 40
and protection D, MK, Meena
technologies for and Ov. Shivial
seed spices
5. il #ERE BEell 241w 285ept, 2018 DrS.N.Saxena, ATNA, Nagavr, Raj. 30
B T Dr.R.5. Meena
e T and Dr. Ravi

Farmars
benefited

Sponsoring agency
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7. Wil AT geaieA 22-260ct, 2018 Dir. N.K. Meenaand ATMA, Jodhpur, Ba). 24
W F=I e Dr. M.D.Meena
8 Aot wowE R 13-17 Now, 2018 Dr. .M. Dubey, ATMA, Tonk, Raj. 27
ot = gl s fv Dv.R.D. Meena.
Sh. G.K. Tripathi
9, AR FEEN 9vaEA 26-30Nov., 2018 Dir.5.5.Meena, ATHAA, Tonk, Raj. 25
& = F gt Dr.M.D. Meena
and P K Agrawal
10, dfo semal weel 11-15D0ec, 2018 Dv.R.5. Meena ATMA, Jhalawad 30
o) HerrfRe ) Dr. Marendra Chaudhary
11, draim wErel e 24 Dec, 2018, Dr. 5.5. Meena MIDH 81
& =1 Wil Dr.N. Chaudhary
i Fan
12. Presentstatusand 2T Dec.- 2 lan,, Ov. Gopal lal BHU Students 1 week 20
future prospectusof 2019 Dr. M. Meena interaction programime
seed spicesreseanch Dr. Ak Verma
and developmentin
India
13, i FarEt ud 7-11Jan. 2019 Dr.BKMishra ATMA, Rajsamand, Raj. 30
FENTTh ] TR Dir. Shiv lal
ot =i e
14, = 0RO | 21-30Jan., 2019 Dr.5 5 Meena Hort. Commisioner Bhopal 20
HRATEAT =1 Dr.PN Dubsy
TS AT Dr. M.D. Meena
e e i
15. Advanced Production 29 Jan, 2019 D ShivLal MEH 74
and Protection D MLD. Meena
Technologies of Dr. R.D.Meena
Seed Spice for
MEH Regions
16. Organic preduction 18Feb., 2019 De. Shiv Lal SC5P 47
technologies for O, M. Chaudhary,
seed spices
17. Off-seasoncultvation  15March, 2019 D R.5. Meena SC5P a1
of seed spices for Dir. ShivLal
higher Income
18. Advanced Production 18March, 2019 Dr. 5.5 Meena, SCEP 59
Technelogies of D, B.K. Mishra,
Seed Spice and Dw.ShivLal,
Harticultural Crops O, M. Chaudhary,
Dir. RS Patodiya, and
O PC. Regar
(KVK, Rajasamand)
19. Advanced production 7 March, 2019 D Shiv Lal Indian Farm farestry 40
technalogy in Mr. Ravi'y. development cooparative
vegetable crops Ltd (IFFDC)
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20. drel HOEN 9 26-30March, 2019 DrY.K. Sharma, ATMA, Naugore, Raj. 30
Dr. Arvindand
Dr. Narendra Chaudary ATMA, Tonk, Raj. 30
21, drofym sEne 9iEs 26-30March 2019 De.55Meena ATHA, Nagaur, Raj. 30
T T e Dir. M. Meena
G L a1 T oK. Tripathi
EE. Agrwal
22. Woaman 30March, 2019 D, 5.5. Meena MIDH 121
empowerment Dr. Shiv Lal
through seed spice D, M. Chaudhary
cultivation
Mame of Scientists Topic/ Title of the talk Dateand venua
Dr.G.Lal LiveTalk (Phone in Prograrmme) DD, New Delhion 24 July, 2018
RadiaTalk AR, laipuron20002.2019
Dr. AK.Verma "Phoolon ki kheti se adhik aamdani” AlRon 26 August, 2018

4.7 Exhibitions conducted/ participated knowledge on advance package of practices and

Exhibitions conducted/Participated Improved varietles. In the year 2018-19, ICAR-MRCSS

This centre §s actively Involved in exhibliing the
technologies generated at NRCSS for the benefit of
stakeholders in seed spices chains through participation
in farmers fair and other activities crganised in the
country by various arganisations. The visiting farmers
and other stake holders were provided with first-hand

had participated in many farmers fair organised at
different places by different arganisation where twenty
five thousand farmers and other stakeholders including
industrialist, MGDs, traders, students etc. were
benefited. During 2018-19 NRCS5 has participated in
following programmes as mentioned below:

Sr.No. Nameofexhibition/fair Duration Organised by Mame of exhibitors
1 Foundation day cum 05 July, 2018 ICAR-MRC onCamel D, Murlidhar Meena
farmers fair, Blkaner Jorbeer, Bikaner (Rajasthan).  and Sh.G.K Tripathi
F Stale level farmers falr, 13-155ept, 2018 [CAR-CAZRI Dr. Murlidhar Meena
Jlodhpur Jodhpur [Rajasthan). and 5h.5.R, Meena
3 Stale level farmers Fair, 295¢ept, 2018 ICAR-CSWRI Or. Muridhar Meena
Avikanagar Avikanagar (Rajasthan) and ShG K. Tripathi
4 Kisan Mela, Bikaner 020ct, 2018 ICAR-MBC onCamel Dr. Muridhar Meena
Jorbeer, Bikaner ah ME. Choudhary
5 PushkarMela, 2018, 15-23 Mo, 2018 Animal Husbandry Dre. BM. Dubey,
Pushkar Dept. Govt. of Rajasthan Dir. Murlidhar Meena,
Sh.MLA Khan
f Spices buyer-sellers meet, 24 lan, 2019 Spice board of India and Dr. Murlidhar Meena
Magaur Agricultura university Jodhpur and Dr.5.5 Meena
7 IV Agricultural Science 20-23Feb, 2019 NAAS and IARI News Delhi Dr. Murlidhar Meena,
Congress, Mew Delhi Dr. 5.5 Meena, Dr. Shiv Lal
and 5h.5.R. Balal
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5h. Hadhamahan !Hngh, Union Minister Sh. Arjun Ram Meglwal Union Minister of State for

for Agriculture & Farmers Welfare, Ministry of Water Resources; River Development &
GO, visiting NRCS5 stall at Avikanagar Ganga Rejuvenation, GOl and Dr. T. Mahapatra, DG
ICAR visiting NRCS5 stall, Bikaner

.

AR T TR

Dr. T. Mahapatra, DG ICAR and President NAAS Sh. Arun Garg, CEO Zila Parishad, Ajmer
Dr. Panjab Singh visiting NRCS5 stall at New Delhi visiting NRCSS stall at Pushkar Mela 2018

Researchers from other brglnlntlnm
visiting NRC55 stall, New Delhi

Farmers visiting NRCS5 stall at Students visiting NRCSS stall, State
State level farmers fair, Jodhpur level farmers fair, Avikanagar
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5. Training and Capacity Building Programmes

Name of the student Degree Title of thesis
Ps. Kawvita Kumar Sharma M.5c
Ms. Geetika Jethara Ph.D.
of Apiaceas family

Standardization of production technology of fenugreek  Dr. R, Singh
{Trigonella foeanum-graecum L) under protected

condition, Department of Agronomy, College of

Agriculture at MIRP University, Jaipur

Computational analyses and database development
of simple sequence repeats from seed spices species

Guide

Dr. 5. Choudhary

3.2 Training and Capacity Building Programmes

Organised
5.2.1 State level Seminar

A State Seminar on *Clean and 5Safe Production of Seed
Spices for Enhancing Farmers Income” was organized
Jointly by ICAR-Mational Research Centre on Seed Spices,
Ajmer and DASD, Calicut under MIDH during 27-28
March, 20719 at ICAR-National Research Centre on Seed
Spices, Ajmer. Therme areas of seminar were: Plant
genetic resources and crop improvement, natural
resource management and hi-tech horticulture, crop
health management, organic production of seed spices,

post-harvest management and wvalue addition,
innovations for technology dissemination.

Four Technical Sessions (Technical Session-l; Plant
Genetic Resources and Crop Improvemnent, Technical
Sesslon-ll: Crop Production Management and Organic
Production of Seed Spices, Technical Session-lk Crop
Health Management and Technical Session-IV: Past
Harvest Management and Transfer of Technology) and a
Plenary Session were cond ucted in two consecutive days.

Scientists-farmers interaction session was also
conducted, in which sclentists answered the queries of
farmersin relation to the seed spices cultivation.

.

State Seminar organized at ICAR-NRCSS, Ajmer (27-28 March, 2019)
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5.3 Capacity Bullding Programme attended # Dr. YK Sharma attended Training Workshop for
5.3.1Training attended Vigilance Officers of ICAR Institutes at NAARM,

# [r. BM. Dubey attended two days workshop and Hyderabad on31" Octoberto 1" November 2018,
training on "Bhartiva Keishi Anusandhan Parishad *  Dr R Singh attend training programme on” MDP

Mein Rajbhasa Ki Nai Dishayen” on 24-25 April, 2018, on Leadership Development Programme {(a Pre-
organised by ICAR-Rajbhasha Dept, New Delhi at RMP Programme}® organized by NAARM,
CRIDA, Hyderabad, Hyderabad on 18-29 December, 2018,

s Dr. AK. Verma attended 10 day short course on *  Dr. AK. Verma attended two days training/
“Genomics assisted pre-breeding in vegetable workshop on "Soft Skills far Personality
crops” from 25 June 1o 04 July 2018 at ICAR-Indian Development” from 28 Feb. to 1 March, 2014 at
Agricultural Researchinstitute, New Delhi- 110012, KrishiVigyan Kendra, Ajmer-305206, Rajasthan.

5.3.2. Conference/Seminar/Symposia/Workshop/Meetings etc. attended
G.Lal

% Meetingand Monitoring of PDDUUKSY at Sikarand Kotputli{Rajasthan) & May 02,2018
State level workshopto decide contingency plan against drought
for states fourvulnerable disticts (Ajmer, Nagaur, Churu and Jalsimer}),
organized by ministry of agriculture and farmer welfare, Govt. of India
withthe collabaration of CRIDA, Hyderabad at Pant Krishi Bhawan, laipur.

% 36" Group Meeting of AICRP onVegetable crops organized by IIVR, May 10,2018
Varanasiand SKEMALL Jobrer at RARI, Durgapura, Jaipur.

< Mational Conference on Intensification and Diversificationin May 18-21,2018
Agriculture for Livelihood and Rural Development at Samastipur, May 27 - June 02, 2018.

Bihar and also conduct an exploration for seed spices germplasm
imadjoining areas of Bihar state {Samastipur, Bihar).

+ Annual Zonal Workshop including 62 KVEs organized by ATARL Jodhpur  Jure 10,2018,
at SKRAU, Bikaner.

% Meetingon the use of Nano Technology in Agriculture June 25,2018
at Krishi Bhawan, Jaipur.

< 12" Annual Review Meeting for MIDH activities carried out by DASD, June 26-27, 2018
Calicut at1.G. Agriculture University (IGEVY), Raipur, Chhattisgarh.

& Foundation Day Function of NRCon Camel at Bikaner July05, 2018

< Directors' &Vice-Chancellors' Conferance at New Delhi. July 15-18, 2048

% |CAR Foundation Day at AP Sindhe Auditorium, NASC complexM.Delhi.  July 16,2018

2 International Hortlcultural Congress-2018 (IHC-2018), organized Algust12-18, 2018
by 15H5 at Istanbul, Turkey.

< Assessment (DPC) Meeting at ASRE, New Delhi August 23-24, 2018

% Regional Conference on Motivating & Attracting Youthin Agriculture August 29-30, 2018

at MASC, M. Delhiorganizes by Trust for Advancement
of Agricultural Sciencas [TAAS).

£ National Animal Science Fair(as Guest of Honour) September 29,2018
at CSWRI, Avikanagar (Tonk].

&l
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% Foundation Day Function of CAZRIat Jodhpur.

% ANCRP Spices, Workshop, held at YSPUHF, Solan (Shimia), HE

< QRT Meeting of ICAR-IFSR, Modipurum {Including AICRFon IFS
and MPOF) at RARL Durgapura, Jalpur

< Mational Workshop onWertlcal Farming: 5tatus, Besearchable Issues
andWay Forward at New Delhi organized by Indian Council
of Agricultural Research, Krishi Anusandhan Bhawan-Il, Pusa,

New Delhi- 110012 Amity University (UP), Sector 125, Noida - 201313,
<+ National Conference on Arid Horticulture for Enhancing Productivity

and Economic Empowerment organized by Indian Society

for arid horticulture at CIAH, Bikaner.

2 CentralVarietal Release and Motification Committes meeting under
the Chairmanship of Hon'ble Dr. ALK, Singh, DDG (H3) held
atKrishiBhawan Mew Delhi.

< NPOF workshop at TNAL, Coimbatore,

< Second Shadow committee meeting for the 4th session of
Codex Committes onSpices and Culinary Herbs (CCSCH4),
at the Administrative Building, MEPZ Special Economic Zone,

G5T Road, Tambaram, Chennal, Tamil Nadu, India.
2 1"International Conference on Climate Change and Adaptive Crop

Protection for Sustainable Agri-horticulture Land Scape held at
ICAR-NRC on Seed Spices, Ajmer

= Mational Conference on "Ornamental Horticulture to U plift Rural”
at MPLIAT, Udaipur.

% &"Indian Horticulture Congress-Shaping Future of Indian Horticulture
atIGEY, Raipur, Chattishgarh, organized by Horticulture Society of India,
Mew Delhi.

< Codexcommittee meeting on spicesand culinary herbs
"dth session of Codex Committee on Spices and Culinary Herbs
{CCSCH4)" held at Trivananthapuram,

< BerDay celebration at CIAH, Blkaner, Rajasthan

< International Spice Conference 2019, at Novotel, Hyderabad
Canvention Centre, Hyderabad, India.

# Directors’ Conference on "Challenges of Change Redefining
theValue Chain®.

& 00V Meeting of ICAR RBeglonal Committee MoV comprising the state
of Rajasthan, Gujarat, UT of Dadara& Magar Haveli & Daman & Div
at Anand Agricublural University, Anand, Gujarat (Indlal

% 13" International Conference on Development of Drylands "Converting
Diryland Areas from Grey into Green” at CAZRI, Jodhpur, India.

< VisitEMonitoring of Seed Spices, MICRP Centre at Jagudan {SDAL} Gujrat

< Visit&Monitoring of 3eed Splces, AICRP Centre at Jobner, Sikar and Hisar

October 01,2018
Oetaber 4-6, 2018
October 10-11, 2018

October 18,2018,

October27-29,2018

Movember 5, 2018

MNovernber 26-29, 2018
December3, 2018

December 20-22, 2018

January 11-13, 2019

January 17-21,2019

January 21-25, 2019

January 27,2019
January 28-31,2019

Jan.31-Feb., 1 2019,

February4-5,201%9

February 11- 14,2019

February 26-27, 2019
Marchi01-03, 2019

L
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< Visit EMaonitoring of Seed Spices, AICRF Centre at Raipur, Dholi, Kumarganj March8-14,2019
& Mational Seminar cum | nteractive Warkshop en March23-24 2019
“Moni and Medicinal Plants in Human Wellness at Noni, Chennai.
< State Level Seminar on Clean and Safe Production of Seed Spices March 27-28,2019
for Enhancing Farmers' Income held at ICAR-NRC on Seed Splces, Ajmer.
5.M.5axena
<+ 1" International Conference on Climate Change and Adaptive Crop December 20-22, 2018
Praotection for Sustainable Agri-horticulture Land Scape held at
ICAR-NRC on Seed Spices, Ajmer
< StateLevel Seminar on Clean and Safe Production of Seed Spices March 27-28, 2019
for Enhancing Farmers' Income held at ICAR-MRC on Seed Spices, Ajmier.
Y.K.Sharma
< 29th Workshop of ICAR-AICRP on Spices at YSPUHF, Nauni, Sofan October 03-06, 2018
International Conference on Microbiome Reseach-2018 Organized Novemiber 19-22 2018
by NCMR, NCCS, Pune, India.
= 1"International Conference on Climate Change and Adaptive Crop Decembes 20-22, 2018
Protection for Sustainable Agri-horticulture Land Scape held at
ICAR-NRC on Seed Spices, Ajmer.
% Conferance organized by NHB in collaboration with February 5-6, 2019
ICAR Institutions, SALSHU/CAU and Horticulture Training Institutes
at NAS Complex, Pusa, New Delhi,
< State Level Seminar on Clean and Safe Production of Seed Spices March27-28,2019
for Enhancing Farmers' Income held at ICAR-NRC on Seed Splces, Ajmer.
K.Kant
< 1" International Conference on Climate Change and Adaptive Crop Decernber 20-22, 2018
Protection for Sustainable Agri-horticulture Land Scape held at
FCAR-NAC on Seed Spices, Ajmer
< 8" Indian Horticulture Congress-2019at Indira Gandhi Erishi January 17-21,2019
Vishwavidyalaya, Raipur, Chattisgarh
% State Level Seminar on Producticnof seed Spices for enhancing farmers March 27-28, 2019
income at ICAR-NRCSS
0.P. Aishwath

# Mational Conference on 'Sustalnable management of soll and water
resources for doubling farmers’ income’ at Assam Agricultural University,
Jorhat, Assam.

< Annual Convention of Indian Society of Soil Science'at Anand Agricultural
University, Anand.

& 1"International Conference on "Climate change and Adaptive crop
protection for Sustainable Agri-horticulture Land Scape”
atICAR-NRCSS, Ajmer, Rajasthan.

<+ Mational Conference on *Farmers friendly soil and water conservation
technologies for mitigating climate change Impact” a1t lCAR-ISWC,
Regional Centre, Lidhagamandalam, Tamil Madu,

e State bevel seminaron "Clean and safe production of seed spices
for enhancing farmers' income" at ICAR-NRCSS, Ajmer, Rajasthan.

October 25-27, 2018

November 27-30, 2018

December 20-22, 2018

Jan,31toFeb.2,2019

March27-28,2019
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R.5ingh
& KXIX AICRP on Spices, Annual Workshop held at DrY 5 ParmarUniversity  October4-6, 2018
of Horticultural and Forestry, Nauni, Solan, Himachal Pradesh,
< XX Biennial Mational Symposium of Indian Society of Agronomy on October 23-26, 2018
"Doubling Farmers' Income Throwgh Agronomic Interventions
Under Changing Scenario” held at RCA, MPUAT, Udaipur.
& State bevel Seminar on "Clean and safe production of Seed Spices March27-28,2019
forenhancing Farmersincome”, at ICAR-NRCSS, Ajmer.
5.5.Meena
< "Mational Conference an Intensification and Diversification May 28-31, 2018,
in Agriculture for Livelthood and Rural Development”
at DRPCAL, Pusa (Samastipur) Bihar, India.
< 90" ICAR Foundatin Day and ICAR Award Ceremony July 16,2018
atICAR-MNAAS Complex, Mew Delhi.
< AICRPWorkshop on Spices at Dr.¥.S.P. Univ., Solan. Octaber 2-6, 2018
< Mational Workshop onVertical Farming at ICAR-NAAS Complex, Mew Delhi October 18,2018
< “National Conference on Arid Horticulture for Enhancing Productivity
and Economic Empowerment” at ICAR-CIAH, Bikaner (Raj.) Qctober 27-29, 2018
% 9" National Extersion Education Congress on "Climate Smart Agriculture  Novermnber 15-17, 2018
Technologies: Innovations and Interventions” at CAEPHT, Ranipool,
Sikkim (CAU, Imphal.
< 1"International Conference on "Climate Change and Adaptave Crops December 20-22,2018
Protection for Sustainable Agri-horticulture Land Scape®
atiCAR-NRCSS, Ajmer (Raj.), India.
% Splces buyer seflers meet organized by Spices Board Indla January 24, 2019
at Agriculture College, Magaur.
< "Bth Indian Horticultur Congress-2019 at IGKV, Raipur, Chhatishgarh. February 17-21,2019
& "16th Agricultural Science Congress"at MASC Complex, New Delhi, February 20-23, 2019
B.K.Mishra
% International Conference on "climate change and adaptive December 20-22, 2018
crop protection for sustainable agri-horticulture land scape”
atICAR-NRCSS, Tabiji, Ajmer, Rajasthan.
2 Mational conference on "strategies &challenges in doubling farmers June21-22,.2018
income through horticultural technologies In subtrapics” at ICAR-CISH,
Rehmankhera, Lucknaw (LLE).
% 37" Academic Council Meeting of Bhagwant LUniversity on February 16,2019
at Conference Hall, Bhagwant University, Ajmer.
< Mational conference on "sustainable agriculture and recent trencds February 23-23, 2019
inscience & technology™ at Bhagwant University, Ajmer {Raj.).
% Statelevelseminaron "clean and safe production of seed spices March 27-28, 2019
for enhancing farmers’ income" at ICAR-NRESS, Ajmer (Raj.).
PN.Dubey
< Mational conference on "strategies &challenges in doubling farmers” June 21-32, 2018
income through horticultural technnlngies insubtropics” at ICAR-CISH,
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Behmankhera, Lucknow (P}
% 5" National Extension Education Congress on
"Climate Smart Agriculture Technologies: Innovations and Interventions”
at CAEPHT, Ranipoal, Sikkim (CAU, imphal.
R.5.Meena
% 1"International Conference on Climate Change and Adaptive Crop
Pratection for Sustainable Agr-horticulture Land Scape held at
CAR-NRC on Seed Spices, Ajmer
= State Level Seminar on Clean and Safe Production of Seed Spices
for Enhancing Farmers' Income held at ICAR-MRC on Seed Spices, Ajmer.
MN.K. Meena
< 1"International Conference on Climate Change and Adaptive Crop
Protection for Sustainable Agri-horticulture Land Scape held at
K AR-NAC on Seed Spices, Ajmer
< State Level Seminar on Clean and Safe Production of Seed Spices
for Enhancing Farmers' Income held atiCAR-NRC on Seed Splces, Ajmer.
5. Choudhary
% International conference on “dimate change and adaptive crop
protection for sustainable agr-horticulture land scape” at ICAR-NRCSS,
Tabiji, Ajmer, Rajasthan.
< Statelevelseminaron "clean and safe production of seed spices for
enhancing farmers' income” at ICAR-NRCSS, Ajmer (Raj.).
M.D.Meena
% Mational conference en”enhancing productivity of oil seeds in
changing climate scenario’ organised by Indian Society of Oilseed Research
Hyderabad at ICAR-DGR Junagadh.
& 9" National extension education congress on
“climate smart agriculture technologies: |nnovations and Interventions”
at CAEPHT, Ranipool, Sikkinn.
< 1"International Conference on Climate Change and Adaptive Crop
Protection for Sustainable Agri-horticulture Land Scape held at
ICAR-NRC on Seed Spices, Ajmer
& State Level Seminar on Cleanand Safe Production of Seed Spices
for Enhancing Farmers' Income held at ICAR-NRC on Seed Spices, Ajmer.
R.D.Meena
% 8th Horticulture Congress, "Empact of soil solarization on weed
infestation and productivity ofcumin at1GKY, Raipur
AK.Verma
< National Conference on *Intensification and Diversification in
Agricutture for Livelihood and Rural Development”
at DRPCALL Pusa (Samastipur], Bihar,
2 International Conference an "Rural Livelihood Improvement by
Enhancing Farmers' Income through Sustainable Innovative Agriand

Movernber 15-17, 2018

December 20-22, 2018

March27-28,2019

Decembor 20-22, 2018

March27-28,2019

Decernber 20-22, 2018

March 27-28, 2019

April 7-9 2018

Movemnber 15-17, 2018

Decemnber 20-22, 2018

March 27-28, 2019

January 17-21,2019

May 28-31,2018

Oct. 30 - Now. 01, 2018
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Allied Enterprises (RL3IAAe)" at Birla Institute of Technalogy, Patna.

2 1"International conference on "Climate change and adaptive crop Decemnber 20-22, 2018
protection for sustainable agri-horticulture land scapa”
atICAR-NRC Seed Spices, Ajmer, Rajasthan,

<+ State Level Seminaron "Clean and Safe Production of Seed Spicesfor March27-28,2019
Enhancing Farmers Income” at [CAR-MRCSS Ajmer, Rajasthan

RaviY.
% 1"International conference on “Climate change and adaptive crop December 20-22, 2018
protection for sustainable agri-horticulture land scape”
atICAR-NRC Seed Spices, Ajmer, Rajasthan.
% State Level Seminar on "Clean and 5afe Production of Seed Spices for March 27-28, 2019
Enhancing Farmers Income” at [CAR-MRCSS Ajmer, Rajasthan
Dr.ShivLal

< 8" Indian Hortsculture Congress-Shaping Future of Indian Horticulture January 17-21, 2019
atIGKY, Raipur, Chattishgarh, organized by Horticulture Society of India,
Mew Delhi
< Mational Workshop onVertical Farming: Status, Researchable lssues February 20-23, 2019,
andWay Forward at Mew Delhi organized by indian Council of
Agricultural Besearch, Krishi Anusandhan Bhawan-Ii, Pusa,
Mew Delhi- 110012 Amity University Uttar Pradesh, Sector 125, Noida- 201313
& XIV Agricultural Science Congress, NASC, Pusa, New Delhi, India
arerare OiRda- & qfeoe | S AurE] # 3w S e e s, SHeT 26-27, 2018
1L 0 T e e R L 800 B T L A e
TG — e
Dr. M. Choudhary
% 1"International Conference on "Climate Change and Adaptave Crops December 20-22,2018
Protection for Sustainable Agri-hortlculture Land Scape” at ICAR-NRCSS,
Ajmer (Ral} India
< Training/workshop on "Soft Skills for Personality Development” Feb. 28 - March 1,2019
at KV, Ajmer.
All NRCSS staff
< 1" International Conference on "Climate Change and Adaptave Crops December 20-22,2018
Protection for Sustainable Agri-horticulture Land Scape” at ICAR-MRCSS,
Ajmer {(Haj.).India
All NRCSS staff
# State Level Seminar on "Clean and Safe Production of Seed Spices for March 27-28, 2019
Enhancing Farmers Income™ at [CAR-MRCSS Ajmer, Rajasthan
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6. Awards and Recognitions

Dr. G. Lal

4 Late Dr. 5.K Kushwaha Memorial Award-2018.In: 17
International Conference on Climate change and
adaptive crops protection for sustainable Agri-
horticulture landscape, lointly organized by 1555,
djmerand SPP5, New Delhiduring 20-22 December
2018 at ICAR-MRCSS, Ajmear.

4 Dv.RS5. Paroda Award-2018 conferred by CHAL New
Delhi, In: 10" Swadesh Prem Jagrti Sangosthi-
Mational Conference on “Intensification and
Diversification in Agriculture for Livelihood and
Rural Development” organized at CAL, PUSA,
samastipur, Bihar, during 28-31 May, 2018,

4 Fellowship: Horticulture Society of India (HSI), Mew
Delhi, 2018.

4 JISL-CHAI Fellowship, Mew Delhi, 2018 Int.
Horticultural Congress, held at Istanbul during
August 12-18, 2018 by Confederation of
Horticultural Associations of India {CHAI).

Dr. O.P. Aishwath

4 vifn g B g faee o = o 3wy A

A, T, 2018, BF YREH HE ATHER AT 999
Sy = e, T |

4« Gold Medal for the dedicated effort and
contribution in the field of 5Soil and water
conservation, awarded by the 5Soil Conservation,
Society of India on the occasion of 28" National
Conference on “Farmers friendly soil and water
conservation technologies for mitigating climate
change Iimpact” held during January, 317 o
February 2 2019 at ICAR-ISWC, Regional Centre,
Lidhagamandalam, Tamil Nadu.

6.2 Recognitions
Dr. G. Lal

4 President of Indian Society of Seed Spices, ICAR-
MRCS5S, Ajmner, Rajasthan, India,

4 Chairperson, Technical Session on Crop Production
- Management in AICRP-Spices Workshop held at

YSPUHF, Sofan (Shimlal, HPE during October 4-6
2018,

Chairman in Technical Session IV {Sustainable
production of spices, medicinal and aromatic plants
on 21 December, 2078). In: 1" International
Conference on Climate changes and adaptive crops
protection for sustaimable Agrl horticulture
landscape 20 - 22 December, 2018 at ICAR-NRCSS
Ajmer, jointly organized by 1555 Ajmer and 5PP5,
Mew Delhi.

Chief Guest in plenary sesslon on 22 December,
2018, In: 1" International Conference on Climate
change and adaptive crops protection for
sustainable Agri horticulture landscape from 20 1o
22 December 2018 at ICAR-MRCSS Ajmer. lointly
organized by 1555, Ajmer and SPPS, New Delhi,

Co-Chairman in Technical Session VI [Vegetable
production). In; 36" Group Meeting of All India
Coordinated Research Project on Vegetable crops
organized by VR, Varansi and SKMNAL, Jobner
during 18-21 May, 201 8at RARI, Durgapura, Jaipur.
Co-Chairman technical session-l (Paradigms in
intensification and diversification of agriculture for
Livelihood and Rural Development). In:Mational
Conference on *Intensification and Diversification in
Agriculture for Livelihood and Rural Development”
atsamastipur, Bihar, during 28-31 May, 2018,

Chief Guest in Farmers training programme under
PDOUY and delivered a lecture on "Cultivation of
Horticultural Craps Organically’ on 22 June, 2018 at
Keeratpura (Kotputali) Jaipur.

Guest of Honour, In: 12th Annual Review Meeting for
MIDH/NHM activities carried out by D550, Calicut
during 26" -27" June, 2018 at |.G. Agriculture
Liniversity (lGKVV), Raipur, Chhattisgarh.

Panelist for Technical session Il (Genetic Resources
Management, improvernent and biotechnological
intervention), In: Mational Conference on arid
horticulture Enhancing Productivity and Economic
Empowerment organized by Indian Socety for arid
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horticulture at ClAH, Bikaner during 27 to 29
October 2018.

Ca-chairman in technical sesgion VI -B (Froduction
Technolegy-Conventional Horticulture) on 19
January 2019. In: 8" Indian Horticulture Congress-
2019 at Indira Gandhi Krishi Vishwavidyalaya,
Raipur, Chihatisgargh, during 17-21 January, 2019,
Best oral presentation award on "Exploring genetic
diversity in seed spices through induced
mutagenesis” authored by Verma, AK, Choudhary,
5. Dhanasekar, P, Meena, R.5, Meena R.I:and Lal, G.
(2018). In: International Conference on “Rural
Livelihood Improvement by Enhancing Farmers
Income through Sustainable Innovative Agri and
Allied Enterprises (RLS1AA2)" during 30" October to
01" November, 201 8 at Birla Institute of Technology,
Fatna.pp.91.

Best oral presentation award for research paper
entitled "Evaluation of relative efficacy of
Imidacloprid 600 F5 as seed treatment against
sucking pests on cumin [(Cuminom cyminum L)
under field conditions” authored by Meena, NK., Lal,
G., Meena, R.Ix and Meena, RS 2019, In:
T international conference on “Climate change and
adaptive crop protection for sustainable agri-
horticulture land scape’, jointly organized by SPPS,
ICAR-NCIPM, MNew Delhi & [555 during 20-22
December, 2018 held at ICAR-MRCSS, Ajmer
[Rajasthan}.

Dr. 5.N. Saxena

ok,

Co-Chaired technical session on post harvest
management and technology transfer in Seminar
on "Clean and safe production of seed spices for
enhancing farmers' income during 27-28, March,
2019 at ICAR-Mational Research Centre on Seed
Spices, Tabiji— 305 206, Ajmer (Rajasthan).

Dvr. Y.K. Sharma

A

e

SPP5-Best Oral Presentation Award in the 17
International Conference on Climate Change and
Adaptive Crop Protection for Sustainable Agri-
horticulture Land Scape, 20-22, December, 2018,
Honoured as Editor, International Journal of seed
spices,

iy

Honaured as Chairperson in Crop Protection Session
during 29" Workshop of ICAR-AICAF on Spices held
atYSPUHF, Nauni, Solan,

Becognized as Reviewer for International Journal of
Seed Spices,

Fecognized as Reviewer for Journal of spices and
aromatic crops.

Appointed as an examiner for evaluation of the
thesis for M5, Ag. (Plant Pathology) by MPUAT,
Lidiaipur,

Appointed as paper setter and examiner for
evaluation of answer books for B. 5¢. Ag. (Hons.} by
Agricultural University, Jodhpur for the course Seed
Pathaology.

MNominated as Member of Monitoring Team in
Farmers Participatory Seed Preduction Programme,

Dr. K.Kant

Y

5PS5- Best Oral Presentation Award on the paper
entitled "Sucking Pests Management in Major Seed
Spice Crops” presented during 17International
Conference on "Climate Change and Adaptive Crop
Protection for Sustainable Agri-Horticulture Land
EScape’, at ICAR-NRCSS, Ajmer (Rajasthan) during
December 20-22, 2018.

Dr. O.P. Aishwath

A

Receiving gold mudlll and plagque duri

Best Oral Presentation Award for the paper
entitled Performance of Nigella (Nigella sativa) with
sodic irrigation water in Typic Haplustepts
prasented in 28" National Conference on “Farmers
friendly soil and water conservation technologies
for mitigating climate change impact™ held during
31 January - 2 February, 2019 at ICAR-IISWC,
Regional Centre, Udhagamandalam, Tamil Madu.

- M

I
25 (

ng national conference.
&7
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Elected as a wice president of 'Soil consarvation
Society of India’ during February, 2019,

Editar-in-Chief of Global Journal of Biolagy
Agriculture & Heaglth Sclences: Re-appointed by
Global Institute for Research and Education during
2018,

fember of Jury and arbitrator for adjudicating "the
best oral presentations’ in various sessions for award
of best oral presentations and lead speaker durkng
27" Mational Conference on "Sustainable
Management of soil and water rescurces for
doubling farmer's income’ held during 25-27
Cciober 200 8 at AALL Jorhat, Assam, India
'Rapporteur’ in the session — | (Soil fertility-) of
B3"Annual convention of Indian Society of Soil
Science' and Mational Seminar on Development in
Soil Science’ held at Anand, Gujarat during 27-30
M, 2018,

Rapporteur in Session-ll, Crop production: In State
level seminar on Clean and Safe Production of Seed
Spices for enhancing farmers income” hald on 27-28
March, 20719 at ICAR-NRCSS, Ajmer.

Examiner for Oral Comprehensive Examination for
FPhD: Appointed by Dean Faculty of Agriculture,
Banaras Hindu University, Varanasi and conducted
the exam on 02.04.2018 at Divislon of S0l Sclence
and Agricultural Chamistry, BHU, Varanasi.

External examiner for Viva voce: Nominated by Vice
chancellor of MDSU, Ajmer for Viva voce of Long-
term Projects of M3c (Microbiolegy) Students and
conducted vivavoce on 7 July, 2078,

Lead speaker in national conference; Invited as lead
speaker and delivered lecture on “Spices, medicinal
and aromatic plants for sustenance of soil health and
water quality in semi-arid regions” during natkenal
conference on “Managing MNatural Resources for
Sustainable Agriculture” held during December 8 -
9, 2018, Agra, UP

Resource person In orlentation course: Invited as a
resource person and delivered lecture on 'Carbon
management in sails of arid and semi-arid regions
with special reference to Indian subcontinent’ in
orientation course on 17 June - 1 July, 2018 at
Agricultural University, Jodhpur,

ICAR - NRC on Seed Spices, Ajmer - Annual Report 2018-19

Invited as a resource persan inwinter school on “Raile
of precision farming in wrban and peri-urban
horticuiture i the era of urbanization” organized by
S5KM College of Agriculture, SKN Agricultural
University (SKMALY, Jobrer (Jaipur) from 4 - 24
January, 2019,

Dr. R. Singh

krishi Vigyan Gauray 2018, awarded by Bhartiya
Krishi Anusandhan Samiti and ARCC, Karmal for
publishing the research paper in Hindi 7= 7,
TA-2018, ETTAER WA & o wifas s
TEaTT U T ST %1 9fE v IS T A, AR
& 19 ST 9 33(2):80-87,

Member Secretary, 3" QAT {1 June, 2011 to 31 May,
2016}, submitted the action taken report for 27 QRT
(1 April, 2005 1o 31 May, 2011) and agenda items to
SMDVICAR for discussion in GB at ICAR during 2018-
149,

Secretary, Indian Society of Seed Spices, Tabdji Ajmer,
Editorfor Sead Spices Mews letter of WRCSS, Ajrmer.

Reviewer for Journal of Spices and Aromatic Crops
published by IS5, Kozhikode, Kerala.

Reviewer for “Agricultural Science Digest” ARCSS,
Karnal,

Revlewer for Legume Besearch published by ARCC,
Karnal,

Reviewer for Indian Journal of Agricultural Sciences,
publishied by ICAR, Naw Delhi.

Dr. 5.5, Meeana

Organising Secreatery for MIDH two days District
Seminar entitted" Improved Cultivation of Seed
Spices under Climate Change Scenario’, organised
on 26-27 December, 2018 at Jaisalmer by ICAR-
MRCSS, Ajmerand sponsored by DASD, Calicut.

As a Course Coardinator of Ten days Model Training
Course programme for M. B Govt. Officers on
“Advanced Production Technology and Post Harvest
Operations for spices in MP State” arganized during
18"-27" February, 20019 at ICAR-NRCSS, Tabijl, Ajmear,

Training Co-Convener for one day Training
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programme under TSP entitled “Beajeey Masalaon ki
unnat utpadan avm suraksha tacnik” held on
August, 21", 2018 at KVK, Banswara (Rajasthan}
organised by ICAR-NRCSS, Ajmer.

Training Convener for one day Training programme
under TSP on “Beejeey Masalaon ki unnat utpadan
evam surakshit tacnik” held on August, 22™, 2018 at
KVK, Pratapgarh (Rajasthan) organised by ICAR-
NRCSS, Ajmer.

Training Converer for one day Training programme
under MIDH on “Beejeey Masala phaslon ki unnat
krishi kriyaen” held on December, 247, 2018 at
Agriculture department, Govt. of Rajasthan, Nagaur.
(Rajasthan) organised by ICAR-NRCSS, Ajmer and
sponsered by DASD, Calicut.

Dr. B.K. Mishra

A

Edtior, Current Horticulture (A research journal
published under the aegis of Society for
Horticultural Research and Development,
Department of Botany, MM (PG.] College,
Modinagar, Ghaziabad, U.P}

Guest of Honour in the valedictory function of
national conference on “Sustainable Agriculture and
Recent Trends In Sclence & Technology ™ held durlng
22-23 Feh, 2019 at Bhagwant University, Ajmer (Raj.)
Chief Editor of Annual Repart (English and Hindi
separately) 2017-18 of ICAR-MRC on Seed Spices,
Tabiji, Ajmer,

Editor, ‘Masala Surabhi’ - Rajbhasha Hindl patrika
published by ICAR-NRCSS, Ajmer.

Member of Academic Council of Bhagwant
University, Almer and participated In Academic
council meeting during the period under report.

Dr. B-N. Dubey

Training Coordinator for 5daystraining program on
‘Beejeey Masala Utpadan KI Unnat Krishi
FPadhatiyvam'organised during 13 to 17 November,
2018 at ICAR-NRCSS, Ajmer, sponsored by ATRA,
Tonk, Rajasthan.

Training Coordinator for one day training program
under MIDH on 'Beefeey Masala Phaslon Ki Unnat
Krishi Krivaen' organised on 24" December, 2018 at
Agriculture Dept., Govt. of Rajasthan, Nagaur,

organised by ICAR-NRCS5, Ajmer and sponsored by
DASD, Calicut.

Training Coordinator for 10 day model training
program for M. P Govt. officers on 'Advanced
Froduction Technology and Post Harvest Operations
for Seed Spices in M, B 5tare’ organised during 18-27
February, 2012 at ICAR-MRCS5, Ajmer.

Drganizer for one day “Scentists-stake holders
interface For commercialization of Technologies™
organised for the stake holders from different parts
of Indiaon Decemberl?, 2018,

Modal Officer, ITMLUE Varieties of seed spices were
cormmercialized to two FPOs fram Rajasthan.

Editor : International Journal of Seed Spices, 1555,
Ajmer,

Dr. 5. Choudhary

A

Krishi Vigyan Gaurav award from Bhartiva Krishi
Anusandhan Patrika.

Excellence award as a reviewer of Indian Journal of
Agricultural Research from ARCC journals.

Excellence award as a reviewer of Legume Research
from ARCC journals,

Best oral presentation award on "Exploring genetic
diversity In seed splces through induced
mutagenesis” authored by Verma, AK., Sharda
Choudhary, Dhanasekar, B, Meena, R.5. Meena R.D.
and Lal, G. (2018}, In: International Conference on
“Rural Livelihood Improvement by Enhancing
Farmers' Income through Swustainable Innovative
Agri and Allied Enterprises (RLSIAA2) during 30th
Cctober 1o 015t November, 2018 at Bivla Institute of
Technology, Patna.

Dr. D, Meena

A

Rapporteur (Session 3”7 Crop Health Management)
in the State Level Seminar on “‘Clean and Safe
Production of Seed Spices for Enhancing  Farmers
income’ held at ICAR-NRC on Seed Spices, Ajmer
during 27-28 March, 2019

Best presentation award was conferred to RD.
Mesna, RS Meena, YK, Sharma, 5.5 Meena and N.L
Meena for the paper entitled "Characterization of
cumin [Cominwm cyminem L) cultivars against
various diseases under natural conditions, In
International Conference on Climate Change and
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Adaptive Crop Production for sustainable Agri-
Haorticuture Land scape” during 20-22 December,
2018 atICAR, NRC on seed spices, Ajmer,

Appointed as an external examiner of B.ScC (Ag) 17
year (plant Pathology] during June 11-12, 2018 at
DAV Callege of Agriculture, Ajmer (Rajasthan).

Appointed as an invigilator during All India
Undergraduate Examination (AIEEA] conducted by
CAR on 19 August, 2018,

Dr. A K. Verma

o

fwarded Fellow of Confederation of Hortlculture
Associations of | nvdia JCHAL, Mew Delhd, 2018

Second Best aral presentation award on "Exploring
genetic diversity in seed spices through induced
mutagenesis” authored by Verma, AK,, Choudhary,
5., Dhanasekar, P, Meena, .5, Meena R,D.and Lal, G.
(2018} In: International Conference on “Rural
Livelihood Improvement by Enhancing Farmers'
Income through Sustainable Innovative Agri and
Allied Enterprises (RLSIAAe]” during 307 October to
01" Novernber, 20718 at Birla Institute of Technology,
Fatna. Pp. 91.

Co-convenor of Bijiye Masala Kisan Mela - 2019
organised at ICAR-NRCSS, Almer from B-% Feb., 20019,

Dr. Shiv Lal

i

T

Best poster award for paper authored 5. Lal, DB
Singh, O.L. Sharma, L. Mir, WH, Raja and Anil
Sharma entitled “Characterization of strawberry
(Fragaria= onanasse Duch.) genotypes for
flowering, fruiting and fruit physico-chemical
attributes under temperate condition”. In: Kalia P,
Sharma, BM., Singh, K.P, Behera TE. and Sharma,
RR (Ed). Abstract [poster papers). Bth Indian
Horticulture Congress-Shaping Future of Indian
Haorticulture, IGKY, Raipur, Chattishgarh, 17-21,
January, 2019,

=

Rapporteur in the technical session IV: Post-harvest
management and transfer of technology during
State Level Seminar on” Clean and Safe Production
of seed spices for enhancing farmers, Income” held
on 27-28" March, 2019 at ICAR-MNRCSS, Ajmer,
Rajasthan (India).

Co-convener of Beejiya Masala Kisan Mela Evam
Sangosthi organized during 8" -5" Feb. 2019 at
ICAR-NRCSS, Ajmer (Rajasthan).

Co-organizing secretary for two days state level
seminaron clean and safe production of seed spices
for higher farmer's income organized during 27-28"
March, 2019 at ICAR-NRCSS, Ajmer,

Organizing Secretary for two days District seminar
on “advanced production technologies of seed
spices under climate change scenario” under MIDH
at held at during 26"-27" December 2018 organized
at Agriculture Department, Govt. of Rajasthan,
Jaisalmerorganized by ICAR-NRCSS, Ajmer.

Modal officer for organizing Birth Anniversary of
sardar Vallabhbhai Patel as Rashtriva Ekta Dhwas
{National unity day) on 31 October 2018 at ICAR-
NRCSS, Ajmer

. N. Chaudhary

Seminar secretary for two days District seminar on
“lalvau parivartan ke paripekshya me begjiye
miasalon ki unnat kheti” under MIDH held at Agric.
Dept, Govt. of Rajasthan, Jaisalmer (Raj.) on 26-27
Decembser, 2018.

Co-organizing Secretary in State Level| Seminar on
"Clean and Safe Production of Seed Spices for
Enhancing Farmers' Income held on 27-28 March,
J019atlCAR-NRCSS, Ajmer under MIDH.
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1. Linkages and Collaborations

Linkages and collaborations are the vital tools to ennch
and share the knowledge aquired by an individual as
well as at Institute level. This also helps 1o Increase
output through sharing of knowledge. ICAR-Mational
Research Centre on Seed Spices, Ajmer has been a key
functionary towards collaboration and linkages with
various ICAR Institutes, State Agricultural Universities,
Central and State government organizations, other govt.
and non-government agencies working on the different
aspects of seed spices research and development in the
country. ICAR-MNRC55 has always encouraged
collaborative research works with parallel Institutes or
universities, During the period under report, Institute
has established collaboration and linkages with various
Institutions as mentioned below:

All India Coordinated Research Project on Spices
(AICRP), Calicut Kerala.

Central Agricultural University, Campus, Pasighat,
Arunachal Pradesh,

Collage of Horticulture and Forestry, Jhalawar,
Rajasthan,

Directorate of Arecanut and 5Splces Development
[DASD, Calicur, Kerala.

Farmers, NGOs and Traders.

ICAR-ATARI, Barapani, Meghalaya.

ICAR-ATARL, Jodhpur, Rajasthan.

ICAR-Central Arid Zonme Research Institute (CAZRIL,
Jodhpur, Rajasthan.

ICAR-Central Institute of Post-Harvest Engineering and
Technology [CIPHET), Ludhiana,

ICAR-Central Institute of Sub-Tropical Institute [CISH),
Lucknaw, Littar Pradesh,

ICAR-Central Institutes of Arid Horticulture {CLAH],
Bikaner, Rajasthan.

ICAR-Central Plantation Crop Research Institute,
Regional Station, Kahikuchi, Guwahati, Assam,

ICAR-Central Research Institute for Dryland Agriculture,
Hyderabad, Andhra Pradesh,

ICAR-Central Sheep and Wool Research Institute,
Avikanagar. Tonk, Rajasthan.

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

ICAR-CPRI, Regional Station, Upper Shillong, Meghalaya,
ICAR-Directorate of Medicinal and Aromatic Plants
Research, Anand, Gujarat.

[CAR-Indian Agricultural Research Institute, Pusa, Mew
Delhiand its regional centres.

ICAR-Indian Institute of Farming Systems Research,
Modipuram, Uttar Pradesh,

ICAR-Indian Institute of Horticultural research (HHR],
Bengaluru.

ICAR-Indian Institute of Spices Research ({II5R), Calicut,
Kerala.

ICAR-National Bureau of Agriculturally Important Micra-
organism, Mau, Uttar Pradesh,

ICAR-Mational Bureau of Plant Genetic Resources
(MBPGR), Mew Delhi,

ICAR-Mational Bureau of Soil Survey and Land Lkse
Planning (MBSS&LUFY, Magpur, Maharashtra and its
regional centres.,

ICAR-Matlomal Research Centre on Grapes, Pune,
Maharashtra.

ICAR-MRC for Orchids, Pakyong, Sikkim,

ICAR-Protection of Plant Varieties and Farmers Right
Authority (PPVFRA), Govt. of India, New Delhi.
|CAR-5Spices Board, Cochin, Kerala,

KvKs: Ajmer, Anta, Banswara, Barmer, Bundi, Chamu,
Dungarpur, Gudarmalani, Jalore, Jhunjhunu, Jhalawar,
Kota, Magaur, Pokhran, Pali & Pratapgarh.

S5ALFs: Le, SKRAL, Bikaner; MPUAET, Udalpur; 5KN
Agriculture University, Jobner; Kota Agricultural
University, Kota; lodhpur Agricultural Unlversity,
Jodhpur; SDAU, Dantiwara; CCSHAU, Hisar, PAU,
Ludhiana, SKUAT, Srinagar; APHU, Hyderabad; UAS,
Dharwar and NDUAT, Faizabad.

Srate Agriculture Department of Rajasthan and Gujarat,
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8. Publications

International Journals .

Lal, G. (2018). Scenario, importance and prospects
of seed spices: A review. Current investigotions in
Agriculture and Current research 4(2) 491-498
[Thomas Reuterss international impact factor
(6541,

Lal, G. and Meena, 55 [2018] Medicinal and
Therapeutic Potential of Seed Spices. Biomedical
Journalof Scientific & Technical Research 5{4):1-21.
Saxena, 5.M, Barnwal, P, Balasubramanian, 5.
Yadav, DN, Lal, G. and Singh, KK, (2018).
Cryogenic grinding for better aroma retention and
improved quality of Indian spices and herbs: A
review. J. Food FProcess Eng. E12826.
hitps:idol.org/ 10011 1/fpe 12826

Mational Journals

ey

72

Aishwath, OF, Meena, R.D., Jain, D, PN. Dubey,
Harisha, CB., Mishra, B.E and Ganeshamurthy,
AN, (2018) Role of micronutrients on morpho-
physiological and nutritional parameters
including diseases suppression of fenugreek.
Internurtional 1. Seed Spices B{2):41-47.
Alshwath, 0P, Mehta, B.5. and Lal, G. (2018) Effects
of on-farm composted seed spices residues on
corander, nutritional parameters and seasonal
carbon offiet by the crop and soil. International 1,
seed ipices 9(1591-09,

Barnwal, P, Singh, K.K,, Sharma, A, Yaday, DN, and
Saxena, SMN. (2018}, Performance evaluation of
cryogenic spice grninding system for Fenugreek
powder production, lnter. J. Seed Spices 8(2},6-11.
Barnwal, P, Singh, K.K., Sharma, A Yadawv, DN, and
Saxena, 5M., (20017). Grinding performance of
cryogenic splce grinding system for corlander.
Inter. J. 5eed Spices B(1): 1-6,

Barnwal, B, Singh, KK, Sharma; A, Yadav, DN,
Zachariah, TJ. and Saxena, S.N. (20013, An
experimental study on cryogenic spice grinding
system for black pepper grinding. inter. 1 Seed
Splces(1):27-33,

Choudhary, 5., Naika, M.B.N., Sharma, ., Meena,
RO. Singh, R. and Lal, G, {2019). Transcriptome
profiling of corlander; a dual purpose crop
unravels stem gall resistance genes. Jlournal of
Genelics 5819,

Dhakar, L, Meena, R.5, Jat 5. and Yadav, T.C. [2018).
Genetic Divergence Analysis in Fennel Genotypes.
Int. . Curr.microbial App Sei 7(7):403-408,

Dubey, F. N, Saxena, 5. M, Lal, G, K. Kant, Mishra, B.
K. Agarwal, D, John, 5. and Sharma, LK. (2018).
Essential oil constituents and unsaturated fatty
acldsinindian Cominumcpmingm L. seed ollunder
varying agro climatic environments, infernational
Journal of Seed Spices 8{1):7-14.

Godara, A, Singh, R, Chouhan, G.5. and Nepalia, V.
{2018). Fenugreek productivity and M and P
balance sheet with varying fertilizer levels,
biofertilizers and brassinosterold in Typic
Haplustepts. Legume Research 47114]):598-607.
Godara, A5, Singh, B, and Chouhan, G5, [2018).
Soil Fertility, Growth and Productivity of
Fenugreek (Trigonella foenum-graecum L) as
Influence by Fertilizer Levels, Biofertilizers and
Brassinosteroid International fournal of Current
Microbiclogy and Applied Scences 70 462468,
Jethra, G, Choudhary, 5. and Shama, V. [2018).
Development and characterization of novel set of
polymorphic 558 markers for Dill {Anethum
grenvenlens LY. Annals of Plant Sclences 7{a); 2347-
2351,

Jethra, G, Choudhary, 5. and Sharma, V. [2018).
Identification and characterization of
microsatellite markers in Fenugreek: An inter-
family amplification. Legume Research.
ROE 1018805/ LR-4024,

kant, K, Lal, G.. Meena, 5.8, Sharma, Y.K., Mishra,
BE., Saxena, SN, Dubey, PN and Cheran, H.
(2018). Popularization of bio-comtrol agents,
botanlcals and P3B for seed spices and other
horticultural crops in Rajasthan. International
JournalofSeed Spices 8 (1):84-89,
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14.

15.

16,

7.

18.

19,

21.

22,

Kant, K., Meena, SR, Sharma, YK, Meena, MK,
Vishal, MK, Saxena, 5.M. and Mishra, BK, [20719].
Development of aphids Hyadaphis corlandri (Das),
its natural enemies and pollinators on comander
(Coriandrum sativum L), Int. J. Seed Spices 8(1):84,

Kant V., Meena, 5.5 Meena, N.K. and Lal, G. [20718).
Influence of Different Dates of Sowing, Fertilizers
Level and Weedicides on Growth and Yield of
Migella (Migella Sativa L. | under Semi-Arid
Conditions. international Journal of Current
Microbiodogy and Applied Sctence 7(9): 1156-1167.

Karwar, K., Harisha, C.B., Singh, R. and Aadityendra
[2018) Growth, Seed Yield, Protein Content and
Water Use Efficiency of Fenugreek (Trigonella
foenum - groceumn L) as Influenced by Drip
Irrigation Regimes and Fertigation Levels.
International Journal of Current Microbiofogy and
Applied Science 7(8):997-1003

Kumar, V, Mehta, RS, Meena, 5.5, Parsoya, M,
Rajveer and Chokh, M. 5. (2018). Study on
Coriander (Corigndarum safivam L) Based
Intercropping Svstem for Enhancing System
Praductivity, International Jfournal of Current
Microbicfogy.and Applied Scfence 761 23509-3514,
Lal, ., Meena, WK, Chaudhary, N, and Choudhary
WK, {2019), Performance of fennel varieties under
organic production system lat. f. Seed Spice B(1):
21-26.

Lal, G, Meena, R5. and Choudhary, ME. (2018}
Evaluation of coriander varieties for green leaf
yield in off season under shade net condition, int. A,
Seed Spice, B{2312-16.

Lal, G. Meena, 5.5, Meena, MK, and Meena, R.IL
[2018). Stem gall occurrences on coriander,
symptomatolegy and management strategies.
Indian Journal of Arecanut, Spices & Medicinal Plants
20(21:10-15.

Meena, M.D, Lal, G, Meena, 5.5. and Meena, N.K.
[2018). Production and export performances of
major seed spices in India during pre and post
=WTO period. International fowrnal of Seed Spice
8{1):21-30.

Meena, MK, Lal, G, Kant, K, Meena, R5 and
Mesna, 5K,  {(2018]. Pest scenario of cumin
[Cumvinuwm cyminum L) and population dynamics

23,

24,

23.

27

249,

0.

in semi-and region of Rajasthan . Int. J, 3eed Spices
Bi1):80-83.

Meena, M.E., Lal, G, Meena, E5, Meena, B.M. and
Meena, RD. (2018), Pollinator's diversity and
abundance on cumin (Cuminum cyminum L.) and
their impact on yield enhancement at semi-arid
regions. fournal of Entomology and Zoology Studies
6{4): 1017-1021.

Meena, MK, Meena, 55, Gupta, 5. and Lal, G.
[(2Z018). Influence of Different Dates of Sowing,
Fertilizers Level and Weedicides on Growth and
Yield of Fenugreeki Trigonella foenum-grascum L.|
under Semi-Arid Conditions. Intermational daurnal
of Current Microbiology and Applied Science 7(8):
1844-1854.

Meena, R.D, Lal, G. Mehta, P, sharma, Y.K., Meena,
5.5, Meena, RS, Meena, MK, Mishra, BK,, Meena,
L. Meena, N.L.and Tripathi, G.K. (2018} Efficacy of
soil solarization on growth and yield of cumin
(Cuminum cyminum) under arid conditions.
Internatronal Journalof Seed Spice B(1).74-79.
Meena, D, Lal, G, Mehta, P, sharma, Y.E. Meena,
55 and Meena, N.L (2018) Impact of soil
solarization on weed infestation and productivity
of cumin (Cuminum cyminumL). Intemational
Journalof Seed Spice B(2):54-57.

Meena, RS, Choudhary, 5, Verma, AK, Meena,
ME. and Mali, 5.C. {2018) Estimates of genetic
varlability, divergence, correlation and path
coefficlent for morpholegical traits In fenugreek
(Trigonella feenum-graecum L. genatypes.
Leguime research 1-6.

Meena, R.5., Lal, G, and Meena, N.K. (2018) Effect of
pramising Indianvarieties of fenugreek [Trigonella
foenum-graecum L.} on yield attributed, vield and
its economics. Bhartiva Krishi Anushandhan
Patrika, 33(3): 206-208.

Meena, RS, Lal, G and Meena, MK, {2013}
Estimates of genetic diversity for morphological
and yieid contributing traits in coriander
genotypes. indian ) Hoert. 75(3): 446-450.

Meena, 55, Lal, G. and Meena, RD. {2018)
Multidimensional therapeutic uses of ajwain
(Trachyspermum ammi L), international fournaol of

Seed Spice B8{2):1-5.
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32
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34,

35
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37
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39.
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Mishra, BE, Lal, G, Sharma, YK, Kant, K,
Aishwath, O.F and Dubey, BN, (2018]. Assessment
of benign bacterial isolates for plant growth
promotion of corlander (Corfandrum  sativim)
crop. international ). Seed Spices B(1):65-60.

Mishra, BK, Lal, &, Sharma, YK, Kant, K., Saxena,
5.M. and Dubey, PM. (2019). Effect of microbial
Inoculants on cumin (Cemum oeminum Linn.)
growth and vield. International ), Seed 3pices
91):53-56.

Parwar, A, Sharma, YK, Meena, B.5., Solanki, RE.
Aishwath, OF, Singh, R. and Choudhary, 5. [2018].
Genetlc varlability, association studies and genetic
divergence in Indian fenugreek (Trigonefio
foenum-graecum L) varieties. Legume Research
41(6):816-821.

Parsaya, M, Mehta, RS, Meena, 5.5, Kumar, Vinod
and Rajveer {2018). Study on AJWAIN
[Trachyspermum ammisprage) Based
Intercropping System for Emhancing System
Productivity., Intemational Jouwrnal of Current
Microbiclogy and Applied Sclence 7(6): 3490-3496.
Ravi, ¥, Meena, NK and Lal, G. [2019). Spices: A
novel source for insect-pest management. Aourndal
of Entomologyand Zoology Studies 7(2):684-689,
saxena .M. and Agarwal D. {2019},
Pharmacognaosy and phytochemistry of coriander
(Corfandrum sativam L) Inter. S, Seed Spices H1): 1-
13,

Saxena, S.M. Agarwal, D, John, 5, Dubey, P N. and
Lal, G. {2018). Analysis of fennel (Foeniculum
vingere) essentlal oll extracted from green beaves,
seeds and dry straw, International Journal of Seed
Spices, B{1):60-64,

Saxena, 5.M., Kakani, BE., Sharma, LK. Agarwal, D,
John, 5. and Sharma. (2019], Effect of water stress
on morpho-physiologlcal parameters of
fenugreek (Trigonella foenum-graecum L.}
genotypes. Legume Resegrch 42(T1:60-65

Sharma, M. and Alshwath, OF (2018) Growth
kinetics of fennel with nitragen application in
TypicHaplustepts. Anmals of Plant and 5o Research
20:1-9.

0.

41,

42,

43,

45,

Sharma, 5.5, Rao, 5.5, Singh, R.5., Sharma, R.P. and
Cubey, B M. (2018). Evaluation of poteritial curmin
growing area in hot arid region of Jaisalmer
district. infernational Jourmal of Seed Spices B
{1):50-35.

Sharma, ¥, Saxena, 5.N, and Shrivatsava, P [2019).
Analysis of total phenolics and antioxidant activity
inseed extracts of cortander [(Corandrum sabivem
L.} genotypes. Inter. J, Seed Spices 9(1}; 55-61.
Sharma, Y.K., Solanki, RE. and Meena, R.D. [2019].
Effect of foliage trimming and planting time on
downy mildew, leaf biight, powdery mildew and
canopy micra climate in fenugreak. international
JournalofSeed Spices 91 99-102,

Singh, DK, Gautam, .M., Khan, MA., Khandelwal,
5. Singh, B Choudhary, D, Verma, T.C., and Kumar,
5. (2019}, Bvaluation of garlic based seed spices
intercropping system in Baran District of
Rajasthan fntl J. Seed Spices 9(1) 76-T8.

Singh, D.K.. Verma, T.C, Khan, M.A. and Gautam,
E.M. (2018}, Response of corlander basaed
intercropping with garlic en productivity and
profitability in Haroti region of Rajasthan.
International ), Seed Spices B(2):58-60

Yadav, TC, Meena, 5. and Dhakar, Lad [2018].
Genetic Variability Analysis in Fenugreek
{Trigonella foenum-graecum L) Genotypes
IntACurr.Microbiol App.Sci{2018) 7 10): 2998-2003,

Other Research Publication

Bhandari, G, Subhash, C, Gupta, M., Katiyar, R,
Ravi, ¥. and Gorain, B, (2018}, Factors Stalling
Agricultural Growth- Micro-level Evidence from
Karsanda Village of Uttar Pradesh. tntemational
Journalof Pure and Applied Biosciences, 6(6); 72-79,
Chand, L, Singh, 0B, Sharma, QC. Mir, L1,
Kumawat, KL, Rai, KM Rather, 5.A. Qureshi, |, Lal,
Soand Dev, [ (2018), Lateral bearing trait in Indian
walnut Cuglans requa L) germplasm: a potential
yleld contributing trait In early age of the tree.
International Jounal of Bio-resource and Sfress
Management8[5):605-610,

Chaudhary, M., Sindhu, 55, Kumar, R, Saha, TN,

Raju, D5, Arora, A, and Sharma, R.R. (2018), Effect
of growing media composition on growth,
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10.

11.

flaweering and bulb production of LA hybrid (Red
Alert) and Oriental (Avecado) group of Lilium
under protected condition. Indign Joumnal of
Agricuitural Sciences BE (12): 1843-7.

Choudhary, M., Sharma, PC, lat, HS, , McDonald,
A, Jat, M.L, Choudhary, 5., Garg, M. [2018]. Soil
biological properties and fungal diversity under
conservation agriculture in Indo-Gangetic Plains
of India. Journal of Sail Science and Plant Nutrition,
18{4):1142-1156.

Khorajiya, M., Shiyani, AL, Ardeshna, M. 1,
Swaminathan, B, and Meena, M.D. (2018), Export
Competitiveness and Performance of |Indian
Livestock Export- A Balance Panel Data Analysis.
International Journal of Livestock Research, 8(3],
140-156.

Lal, 5., Singh, D.B., Sharma, 0.C_, Mir, 11, Sharma, A,
Raja, W.H,, Kumawat, KL and Rather, 5.A. (2018).
Impact of climate change on productivity and
quality of temperate fruits and its management
strategies. Infernational tournal of Advance

Research in Science and Engineering T4k 1833-
1844,

Lal, 5. Singh, 5K. Singh, AK. and Singh, MK
(2019} Assessment of genetlc divergence of
mango genstypes using multivariate techniques.
Jourmal of Environmental Blology 40:17-28

Meena, M.O., Khumt KA., Meena HN., and
Khorajiva, H.T. (2019), Assessing export
competitiveness of Indian groundnut, Agricultural
Ecanomics Research Review 31 (21 221-230,
Meena, M., Khunt, KA, and Meena, HN. [2018).
Costs and return in groundnut cultivation: A
spatio-temporal analysis in Indian JSournal of
Econarmics amd Deviopment. pp. 587-599,

Mir, 1., Ahmed, M., Singh, D.B., Rashid, M., Singh,
5R. Sharma, O.C, Lal, 5. and Sharma, A. [2018).
Marphological characterization of walnut
genotypes of diverse arigin. Indign Joumal of
Horticilture 75(2): 172-176.

Mir, 11, Mabi, S.UMN,, Sharma, O.C, Sharma, A, Lal,
5. Singh, D.B., Raja, WH., Kumawat, KL, Sheikh,
M.A., Shafi, W, Jan, 5. and Afzal, A (2018), Effect of
different media supplemented with plant growth

12

13.

14,

15.

16,

17,

18.

requlators for enhancement of corm
multiplication in Saffron (Crocus satfvus L) under
protected conditions. Bulletin of Enviranment,
Pharmocology and Life Sefences 7{9):36- 38.

Raja, WH., Kumawat, B_L., Sharma, 0.C, Sharma, A,
Mir, JJ., Nabd, 5.UN., Lal, 5. and Igra Qureshl (2018).
Effect of different substrates on growth and
quality of Strawberry cv. Chandler in soilless
culture, The Pharma Innovation Journal 7(12): 449-
453,

Ravi, ¥, Narayanpur, VB, Hiremath, 15, Rathod, ¥,
Ashoka, M. and Shantappa, T. {2018). Yield and
economics of ginger cultivation under
Soppinabetta ecosystem of Karnataka, Joumnal of
Pharmacognasy and Fhytochemistry, SP3: 479-481,
Ravi, ¥, Marayvanpur, VB, Hiremath, 1.5, Rathod, V.,
Erage Gowda, M. and Mahantesh, PS5, [2018).
Quality of Ginger {fingiber officinale rosc,)
Genotypes grown under Soppinabetta Ecosystem
of Karnataka, Journal of Pharmacognosy and
Phytochemistry, 5P3:91-94,,

Ravi, Y., Marayanpur, V.B,, Jayappa, J, Prashant, A,
Santosha, G.R, Mahantesh, PS., Kotur, N.M. and
Avinash, M. (2018}, Screening of Ginger Genotypes
far Shoot Borer (Conogethes punctiferalis Guen.
Resistance under Soppinabetta Ecosystem of
Karnataka, India Intermational Journal of Current
Microbliology & Applied Sclences, 7(5). 1402-1405.
Sharma, A, Bumar, 5, Lal, 5. Malik, G., Sharma, 0.C.,
Mir, 11, Singh, D.B., Raja, WH. and Arora, 5. (2018).
Mutrient saving and yield enhancement through
fertigation in apple-growing cold humid regions
of Morth-West Himalavas. Journal of the indion
Society of Soil Science 66(1);96- 102,

Singh, A. and Mishra, A. {2018). Performance of
Early Maturing Sugarcane (Saccharum spp Hybrid
complex) Variethes under Different Row Spacing
and Fertilizer Levels in Plant Cane-Ratoon-Wheat
System. International Journal of Current
Microbiofogy and Applied Sciences (LJCMAS) Ti6):
407417,

Verma, &K, and Prazad, K.V, [2019]. Organogenesis
and anatomical study of gamma rays induced
mutant of chrysanthemum (Chrysanthemum

75
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4.

20,

21.

morifolium Ramat) from ray florets. Research
JournalefBiatechnology 14(3): 44-53,

Verma, ALK and Singh A, (2018). Harnessing the
potential of superabsorbent polymers for
alleviating drought and salt stresses in frult crops:
A brief review, Advances in Agrcuitural Technology
&Plant Sciences 1{3): 1-10.

Verma, MK, Dwedi 5.K, Lal, 5, Sofi, AA and
Pandit, B.A. {2018). Cold arid Ladakh. A natural
conservatory of folk apricot cultivars for
horticultural use, indian fournal of Arid Harliculture
13(1-2): 25-33.

Verma, 5.5, Verma, BP, Verma, 5K, Yadav, AL and
Verma, AK. {2018). Responses of ber (Zizyphus
mauritiana Lamk.) varieties to different |evel of

salinity. International Journal of Current
Microbiology and Applied Sciences, 7(7): 580-591,

Research Paper Hindi
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Books/ Compendium/Manuals/Bulletins
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Lal, G., Cheriyan, H., Sharma, ¥, K, Mishra, B. K, Lal,
5. and Chaudhary, M. (2019). Book of Invited Papers
for Srate Level Seminar an “Clean and Safe
Production of Seed Spices far Enhancing Farmers’
Income? Published by ICAR-MRCSS, Ajmer {India),
1-155 pp.

Lal, G, Meena, M.D. and Verma, AK. {1/2079).
Training Manual on “Present status and future
prospects of seed spices research and
development In India”. Publisher: Director CAR-
Mational Research center on Seed Spices, Ajmer-
305206 (Rajasthan), India.pp 1-118,

Lal, G., Meena, MK, Meena, B.D and Choudhary,
M.K. {2018). Organic farming of coriander.
Published by ICAR-NRCSS, Ajmer {Inclia), Pp., 1-14,

4.

Pervez, R, Prasad, Dv and Lal, G. [2018]. Souvenir
and abstracts; 1" International conference on
“Climate change and adaptive crops protection for
sustainable Agri-horticulture land scape”
Published by ICAR-NRCSS, Ajmer and society of
plant protection sciences ICAR-NCIPM, New Delhi
(India), Pp.1-148.
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E-books/ News letter E-news latter

Kant K., Meena, 5 R. and Mishra, BE.[2018}
Enhancerment of Mass Production of Bio agents
activities during 2018 Seed Spices-E-Newsletter -
Vol, 12(6):2.

Kant K. and Meena, 5 B, [2018) Crown aphids
infestation in Kasuri methi.5eed Spices-E-
Mewsletter- Yol 13(1):2

Lal &, Aishwath 0P, Mishra B.K., Mesna ME. and
Khan M.A, (2018-19) Bi-monthly E-newsletter Vol.
11(152) March-April, 2018; Val, 11(3) May-June,
2018; Val. 11(4) July-August, 2018; Vol. 1105} Sept-
Cct, 2018; Vol 1106} November-Decenber, 2018
andVol 12(1) Jan-Feb, 2019, Published by Director,
ICAR-NRCSS, Ajmer,
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1e

Lal, G. {20718). Value added products developed
from seed spices, Published by Director, ICAR-NRC
on Seed Spices, Ajmer. India.
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Chapters in books/ manuals/ compendium

1.

Aishwath, QP {201 8) Carbon management in soils
of arid and semi-arid regions with special
reference to Indian subcentinent. In:
Compendium of Orientation course on '‘Agricultural
education, research ond extension manogement’,
held on 11" June to 17 July, 2018, Pub. Agricultural
university, Jodhpur. pp 60-71.

Aishwath, OF, Kumar, P, and Jalwania, B. (2019
Production of seed spices with saline/alkali soils
and water in arid and semi-arid regions. In:
Harticulture in arid and semi-arid regions (eds: latay
et al). Publisher- New India Publishing Agency,
Mew Delhi, (ISBMN:978-93-87373-55-8) pp 127-136,
Aishwath, 0P, Kumar, P, Balai, R.C. and Jalwania, B
[2019) Spices, medicinal and aromatic plants in
degraded arid and semi-arid regions. In:
Haortlcwfture inarid and semi-arid regions (eds: Jatav
ef al), Publisher- New India Publishing Agency,
Mew Delhi, (ISBM:978-93-87973-55-8). pp 137-150.
Kant, K. and Meena, 5K (2018). Pests of Seed
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{Ed.) Springer Publisher New Yark, pp697-718.
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Lal, 5. and Chand, L. 2019, Enhancing featuring in
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ofal paper abstract book, 8th Indian Horticulture
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Lal G. and Verma AK, (2019]. *Value Chain in Seed
Splces” in technical session ¥l =B [Production
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Lal, G. and Meena, 5.5. (2018) Doubling Farmer's
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Conference on Arid Horticulture for Enhancing
Preductivity and Economic Empowerment” 27-
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Lal, G. and Verma, AK. [2018), Seed species for
diversified agriculture to enhance farmer's
income. In: Shod Chintan- Intensification and
Diversification in Agriculture for Livellhood and
Rural Development (Editors: H.P. Singh, R.C.
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Lal, G. and Yerma, AR, (2009), Recent advances in
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Farming: Status, Researchable Issues and Way
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Lal, G, Meena, M.D. and Verma, AK. [2079).
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Lal, G., Meena, RS. and Lal, S. [2019). “Biodiversity
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Lal, G, Verma, AK. and Choudhary, M.K. (2019],
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sharma, YK, (2019, Fusarivm wilt of seed spices
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Aishwath, OF (2018] Spices, medicinal and
arpomatic plants for sustenance of soil health and
waber quality in semi-arid regions. In: souvenir of
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Resaurces for Sustainable Agriculture” held during
Decemberd -9, 2018 atAgra, pp 24-6.2.

Aishwath, QP (2018} Spices, medicinal and
aromatic plants for sustenance of soil and water
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on ‘Sustainable management of soil and warter
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25-27 October 2018 at Assam Agricultural
Liniversity, Jorhat, Assam. pp 31-50.

Balaji Rajkumar, Ankegowda 5. 1.,
Alagupalamuthirsolal M, Fatsal M, Akshita, H. L and
Marendra C. (2018). Giant African snail: Enemy for
spice growers. Spice India(Kannada) 31(6): 4-8.
Kumawat, K.L, Raja, WH., Singh, D.B., Sharma, 0.,
Lal, 5. and Chand, L. (2015}, Enhancling featuring in
one year old apple nursery tree through plant
growth regubators, ppdd. In: Souvenir cum lead
oral paper abstract book. Bth Indian Horticulture
Congress-Shaping Future of Indian Hortlculture,
IGKY, Raipur, Chattishgarh, 17-21, January, 2019,
176p,

10,

11,

Kumawat, K.L, Verma, M.K,, Singh, DK, Sofi, AA,
Ahmed, N, Singh, D.B, Lal, 5. and Chand, L. (2018).
Exploring promising almond cultivars for health
and prosperity. indian Horticulture, 63(6):15-17
Lal, G, Chaudhary, M., Lal, 5. and Verma, AK. (2019).
Organic seed spices: challenges and
opportunities. In: Souvenir of State Level Seminar
on "Clean and Safe Production of Seed Spices for
Enhancing Farmers. Income® held on 27-28"
March, 2019 at ICAR-MRCS5, Ajmer, Rajasthan
{India}, Bp,

Lal, G, Meena, 5.5.. Lal, 5. and Verma, AK. (2019),
Post-harvest management and value addition in
sepd spices, p 125, In: Souvenir of State Level
Seminar on "Clean and Safe Production of Seed
Spices for Enhancing Farmers, Income” held on 27-
28" March, 2019 at ICAR-NRCSS, Ajmer, Rajasthan
{Indial, 125p.

Lal, 5., Meena, 5.5, Meena, M.0. and Chaudhary, N.
{2019). Maturity indices in fennel, In: Souvenir of
State Level Seminar on"Cleanand Safe Production
of Seed Spices for Enhancing Farmers, Incoma®
held on 27-28" March, 2013 at ICAR-MRCSS, Ajmer,
Rajasthan (India), 136p.

Mir, J1., Sharma, G, Singh, DB, Sharma, A, Shafl,
W, Jan, 5. Raja, W.H., Kumawat, K.L, Nabi, U5, Lal,
5. and Kirmani, 5. {2019). Plant canopy
management influencing fruit quality and
productivity- a prerequisite for HOP In apple,
pp. 115, In: Souvenir cuny lead oral paper abstract
book, 8" Indian Horticulture Congress-Shaping
Future of Indian Hortlculture, IGEY, Raipur,
Chattishgarh, 17-27, January, 2019, 176 .

Mishra, B.K. (2019). Plant growth promoting
rhizabacteria for enhancing seed spices
productivity, In: Training manual on “Presernt statis
and future prospects of seed spices reséarch and
development in India” (Eds. Lal G., Meena M.D. and
Verma AK), Published by ICAR-MRCSS, Ajmer
{India}, pp54-63.

RajaWH. Singh, DB, Kumawat, K.L, Mabi, U5,
Sharma, O.C., Sharma, A, Mir, 1.1 and Lal, 5. [2019].
Development of greenhouse soilless system for
production of strawberry in North Western
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oral paper abstract bock, 8" Indian Horticulture
Congress-Shaping Future of Indian Horticulture,
IGKY, Raipur, Chattishgarh, 17-21, January, 2019,
176p.

Ravi, ¥, and Lal, G. {2018). Nutmeg in numerous
forms. Kerala Karshakan £-foumal. July, 6{1): 22-24.
Ravl, ¥, Meena, 5.5 and Meena, M.D. (2018), Value
addition of Turmeric and Ginger. Kerala Karshakan
E-journal. October, 614 4-7,

Ravl, ¥. and Gautam, K. [2019). Geographical

indications in Indian Spices. Kerala Karshakan £-
Journal lanuary, 6(7):4-9.

Rawvi, ¥, Asangi, H. and Verma, AK. (2078}
Fenugreek- Multipurpoese Potential Therapeutic
crop, Keralg Karshakan E-journal, June, (121 14-
15

Ravi, ¥, Vierma, AK., Anupama, G. and Avinash, M.
[2018). Kabenji: A Potential Medicinal Seed Spice.
Kerala Karshakan E-journal. (Aprill,

Saxena, 5. N. and Dubey, P. N, (2018). Prevalence of
bioactive compounds In seed spices and their
medicingl wses. In: Training Manual of model
training course on “PFrotected cultivation and
precision resource management for horticultural
crops and seed spices” held at ICAR-NRCSS, Ajmer
on 19-26 Janpuary 2018,

Verma, MK, Dwivedi, 5.K., Lal, 5, Singh, 5.K., Patel,
VB and Kumar, C. (2018). Temperate Fruits for
sustainabde livelihood in cold arid regions of India.
In: Proceedings of the National Conference on Arid
Horticulture for Enbhancing Productivity and
Economic Empowerment, held at Central Institute
for Arid Horticulture, Bikaner, Rajasthan, India on
27-200ctober, 201 8. pp 68-73.

Paper presentation in Conference/ Symposia/
Seminar

Aishwath O.F, Jha, B.K., Dubey, BN, Yadav, R.K. and
Meena, R.L (2018] Liming influence on dill
[Anethum graveolens) under acid soils of eastern
plateau hill regions of Ranchi. In: Book of
Abstracts; 27" Mational Conference on 'Sustainable
management of soil and water resources for
doubling farmers' income’ held during 25-27

ot

October 2018 at Assam Agricultural University,
Jorhat, Assam.pp 118,

Aishwath, OF {2019 Seed spices cultivation in
problematic soil; Prospects and challenges. In
ook of imvited papers for stole level seminar
o Clean and safe production of seed spices for
enhancing farmers’ income” held on 27-28 March,
20719 at ICAR-NRCSS, Ajmer, Rajasthan. pp 65-68,

Aishwath, O.F, Dubey PN, Yadaw, RE, Meana, R.L,
Jha, BE., and Lal, G. (201 5) Performance of nigella
(Migefla satival with sodic irrigation water in
TyplcHaplustepts. In: Book of Abstracts of 28"
Mational Conference on “Farmers friendly soil and
water conservation techrolegies for mitigating
climate change impact” held on January, 31" to
February 2™ 2019 at ICAR-IISWC, Regional Centra,
Udhagamandalam, Tamil Nadu. pp 145.

Aishwath, O.F, Dubey, PN, Mehta, .5, Harisha, C.B.
and Lal, & (2018)ield, nutrient uptake and
grawth kinetics of fennel with applied nitrogen in
TypicHaplustepts. In: Proc: &3rd Annual
Convention of 1555 held on November 27-30, 2018
atAnand Agricultural University, Anand. pp B5.
Aishwath, OF, Dubey, BN, Mehta, RS, and Lal, G
[2018) Assessment of climate change Impact on
performance of ceriander. In Souvenir and
Abstracts of 1" International Conference on
“Climate change amd Adoplive crop profection for
Sustainable Agri-horticulture Land Scape™ held on
20-22 December, 2018 at ICAR-NRCSS, Ajmer,
Rajasthan.pp 124,

Choudhary, 5. {2018} lsolation and
characterization of Rhizobium strains from
Trigonella foenumgracenm (Fenugreek) soils of
Rajasthan. In International Seminar on “Climate
change and Adaptive Crops Protection for
Sustainable Agri-horticulture Land Scape”from 20
1o 22 December 2018, Jointly organized by Indian
Society of Seed Spices, Ajmer and Society of Plant
Protection Sciences, Mew Delhi at ICAR-Maticnal
Research Centre on Seed Spices, Ajmer, Rajasthan.
Pp-56. (Poster)

Choudhary, Sharda {2018) |solatien and
characterization of Rhizobium strains from
Trigonella foenumgraceum (Fenugreek] soils of
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Rajasthan. In International Seminar on “Climate
change and Adaptive Crops Protection for
sustainable Agri-horticulture Land Scape”from 20
to 22 December 2018. Jointly organized by Indian
Society of Seed Spices, Ajmer and Society of Plant
Protection Sciences, Mew Delhi at KCAR-Mational
Ressarch Centre on Seed Spices, Ajmer, Rajasthan.
Pp-56.

Choudhary, Sharda and Meena, RD. (2018} An
advance and effective protocol for high quality
RMA isolation from coriander. In International
Seminar on “Climate change and Adaptive Crops
Protection for Sustainable Agri-horticulture Land
Scape” from 20 to 22 December 2018 Jointly
organized by Indian Society of Seed Spices, Ajmer
and Society of Plant Protection Sciences, New
Delhi at ICAR-National Research Centre on Seed
Spices, Ajmer, Rajasthan. Pp-142-143,

Choudhary, Sharda, Verma, AK. and Ravi, Y. (2019}
Malecular markers for automatizing and
enhancing the effectiveness of genotype analysis
in corander. In State level Seminar on “Clean and
safe production of Seed Spices for enhancing
farmer's income" fram 27 to 28 March 2019 lointly
organized by ICAR-NRCSS, Ajmer (Rajasthan) and
DASD, Kozhikode (Kerala). Pp-34-38(0P)

Dubey, PM. Lal, G., and Mishra, B.K, {201B].
Pestickde residue Issues in some seed sploes from
arid and semi ard regions of India. In Naticnal
Extension Education Congress [MEEC) on 'Ciimate
Smart Agricuttural Technologies! Innovations and
Interventions, CAEPHT, Ranipool, Sikkim [CALL
Imphat) 15-17 Movember, 2018, Ppl147.

Kant, Krishna, Meena, 5.8 and Meena, N. K [2019).
Seed Spice Crops: Reservoir of Predators/
Parasitoides and pollinators. Paper presented in8"
Horticulture Congress held at IGEVY, Raipur,
January 17-19,2019.

Kant, Krishna, Mishra, B and Meena, 5.R.(2018).
Sucking pests management in Major seed splce
crops. Oral Paper presented in 17 International
conference on Climate Change and Adaptive Crop
Protection for Sustainable Agri-Horticulture land
scape at ICAR-MRCSS, Ajmer 20-22 December,
20718 pp43,
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Kant, Krishna, Mishra, BK., Meena, 5R. and Vishal,
M.EG2018). Impact of Seed Spice oils on
management of Cigarette beetle, Lasioderma
serricorne F. Oral Paper presented in 1"
Internatienal conference on Climate Change and
Adaptive Crop Protection for Sustainable Agri-
Harticulture land Scape at ICAR-MRCSS, Ajmer 20-
22December, 201 8.pp 30.

Kumnawat, K.L, Raja, W.H.. 5ingh, D.B.. Sharma, O.C.,
Lal, 5. and Chand, L. (2018). Enhancing featuring in
one year old apple nursery tree through plant
growth regulators, pp.10. In: Souvenir cum lead
oral paper abstract book, Bth Indian Hosticulture
Congress-Shaping Future of Indian Horticulture,
IGEY, Ralpur, Chattishgarh, 17-21, January, 2019,
176p.

Lal G, and Verma A K. (2018), "Value Chain in Seed
Spices” in technical session VI -B [Production
Technology-Conventional Horticulture). In: B”
Indian Horticulture Congress-Shaping Future of
Indian Herticulture at IGKY, Raipur, Chattishgarh,
17217, January, 2019 organized by Horticulture
Society of India, New DelhiPp.150.

Lal, G. {2018). Preparation and processing of seed
spices. |nternational Horticultural Congress-2018
organized by 15H5 during 12-18 August, 2018 at
stanbul, Turkey. (OF)

Lal, G, Meena 5.5.and Lal, 5.(2019)."5eed Spicesas
Medicine in Wellness Industry® In: Matiomal
Seminar cum Interactive Workshop on "Noni and
Medicinal Flants in Human Wellness duning, 23 - 24
March, 2012 Pp. 14,

Lal, G., Meena, N, K., Meena, R, D., Choudhary, M. K.
and Meha Shekbhawat. (2018). Influences of
organic, inorganic and Integrated sources of
nutrients on growth, vield attributing traits and
vield economics of fennel {Foeniculum vulgare
MillkIn: 1" international conference on “Climate
change and adaptive crops protection for
sustainable Agri-horticulture land scape”
arganized by SPPS, ICAR-NCIFM, New Delhi & 1555
during 20-22 December, at ICAR-NRCSS, Ajmer
{Rajasthan), Pp, 144. (OF}
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24

Lal, 5. Kumawat, K_L. Singh, D.B, Sharma, O.C_, Mir,
4l Raina, 5.K. and Sharma, A, (2019), ln-vitro
screening of almond (Prunus dulcis (mill) DA
Webb) genotypes for low temperature sensitivity.
In: Book of Abstract (poster papers), 8" Indian
Horticulture Congress-Shaping Future of Indian
Herticulture, 1GEY, Raipur, Chattishgarh, 17-21,
January, 2019, p 257,

Lal, 5, Sharma, O.C, Singh, DB, Mir, 11, Sharma, A
and Rather, 5.0, (2018). Changing climatic scenaric
vis-a-vis chilling unit availability and apple
productivity In Kashmir valley. In: Souvnir and
abstract book of 1" Internatienal Conference on
Climate change and Adaptive Crops Protection
for Sustainable Agri-Horticulture Land Scape, 20-
27" December, 2018 jointly organized by Indian
Society of Seed Spices, Ajmer and Society of Plant
Protection Sciences, ICAR-MNCIE LBS Center, Pusa
Campus, New Delhi held at ICAR-NRCSS, Ajmer p
72

Lal, 5. Sharma, O.C,, Singh, D.B., MirJ. L, Sharma, A
[2019). Genetic diversity among peach (Prunu
spersica L) genotypes for frult physico-chemical
attributes grown under temperate climate. XV
Agricultural Science Congress, 20-23 February,
2019, MASC, Pusa, New Delhi, India, p155.

Lal, 5., Singh, D:B., Sharma, O.C., Mir, 1L, Raja, W.H.
and Sharma, A. (2019). Characterization of
strawberry [Fragariax ananassa Duch.) genatypes
for flowering, fruiting and fruit physice-chemical
attriputes under temperate condition. Book of
Abstract (poster papers). Bth Indian Horticulture
Congress-Shaping Future of Indian Horticulture,
IGKV, Raipur, Chattishgarh, 17-21, January, 2019, p
335,

Lal.G., Meena, N.K., Meena, R.D., Choudhary, M.K.
and Shekhawat, Neha. (2018). Influence of arganic
and integrated sources of nutrients on growth,
vield attributed traits and yeld economics of
fennel (Foeniculum vislgare Mill.] variety AF-1.
Meena, M.D. Meena, 5.5. Lal, Shiv and Choudhary
M. (2019} Seed spices export: challenges and
oppartunities. In: Souvenir, State Level Seminaron
Clean and 5afe Production of seed Spices for
Enhancing Farmers' Income, pp 148-154.

r.H

2,

2y

a0,

Meena, RD, Meena, B.S., Sharma, YK, Meena, 5.5.
and Meena, ML (2018}, Characterization of cumin
[Cuminum cyminum L} cultivars against various
diseases under natural conditions. 17 International
Conference on Climate Change and Adaptave
Crops Pratection for Sustaimable Agri-harticulture
Land Scape held on 20-22 December, 2018 at
ICAR-MRCSS, Ajmer (Raj.), India Pp 57. (Best Poster
Presentation].

Meena, 5.R.; Kant, Krishna, and Mishra, B.K. [2018).
Management of Seed wasp Systole albipennls
Walker in fennel crop (Foeniculum vulgarel. Paper
presented In 1" International conference on
Climate Change and Adaptive Crop Protection for
Sustainable Agri-Horticultura land Scape at ICAR-
MRCES, Ajmer 20-22December, 201 B.pp 45,

Meena, 5.5, Lal, ShivMeena, M.D, and Chowdhary
Marendra (2019), Maturity indices in fennel. In:
LSouvenir, State Level Seminar on Clean and Safe
Production of seed Spices for Enhancing Farmers’
Income. pp 137-139.

Meena, 55, G. Lal, FN.Dubey and PIK.Agrawal
(2018). Beosting farmers Income through Inter
Cropping of Seed Spices with Fruits and
Vegetables. 97 National Extension Educaticn
Congress on “Climate Smart Agriculture
Technologies: Innovations and interventions®
[Novermnber 15-17, 2018) being held at CAEPHT,
Ranipool, Sikkim ({CAL, Imphal), India. Pp 137, [Oral
Presentation).

Meena, 55, M.D Meena, Lal, G.and. Lal, 5. [2079].
Innovative approaches for weed management in
seed spices. In: Souvenir, State Lavel Seminar on
Clean and Safe Production of seed Spices for
Enhancing Farmers' Income, pp 57-64.

Meena, 5.5, Ved Kant, N.K. Meena, G. Lala and G. K.
Tripathi {2018). Response of Sowing Dates, NPK
Levels and Weedicides on the Growth and Yield of
Nigalla (Nigefia sativa L.). 10" Swadesh Prem lagriti
Langoasthi = 2018 "National Conference on
Intensification and Diversification in Agriculture for
Livefihood ond Rural Development” 28-31 May,
2018, DRPCALI Pusa [Samastipur] Bihar, India. Pp
92 {Oral Presentation),
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A,

33,

34

33,

i,

Mir, 11, Sharma, O.C, Singh, D.B., Sharma, A, Shafi,
W, Jan, 5., Raja, WH., Kumawat, K.L., Mabi, U5, Lal,
5. and EKirmani, 5 [2019). Plant canopy
management influencing fruit guality and
productivity- a prerequisite for HDP in apple, In:
souvenir cum lead oral paper abstract book, 8
Indian Horticulture Congress-Shaping Future of
Indian Horticulture, lGEN, Raipur, Chattishgarh, 17-
21, January, 2019, p 115

Mishra, B. K. (2019, Biological nitrogen fixation for
sustaible agricubture, Invited key note lecture
presentation in nmatlonal conference on
"sustalinable agriculture and recent trends in
science &technalogy”held during 22-23 Feb, 2019
at Bhagwant University, Ajmer (Raj.).

Mishra, B.K, Sharma, YK, Lal, G. and Dubey, PMN.
[2018) Evaluation of Microblal Consortium for
Growth and Yield of Fenugreek.in: Mational
conference on “strategies &challenges indoubling
farmers’ Income through horticultural
technolagies in subtropics” during 21-22 June,
2018 at ICAR-CISH, Rehmankhera, Lucknow (LLR},

ppi2i.

Mishra, B, (2019). Microbial Inoculants for pRamt
growth and yield enhancement in seed sploes, In:
Book of invited papers for state level seminar on
‘clean and safe production of seed spices for
emmhancing farmers” income”, Published by ICAR-
NRCSS, Ajmer (India), pp69-75.

Mishra, B.K. Sharma, Y.K. Kant, K. and Dubey, F. N.
[(2018). Co-inpculation effect of Bacillus sp. on
cumin growth and vield”. Oral presentation in
Internaticenal conference an "Climate change and
adaptive crop protection for sustainable agri-
harticulture landscape” held during 20-22
December, 2018 at ICAR-NRC Seed Spices, Ajmer,
Rajasthan, pp. 55

P N Dubey, G Lal and B. K. Mishra. (2018).
Cynamics of enzymatic activitles incumin field soll
under the influence of propiconazole, In Mational
Conference an “Strategy & challenges in Doubling
farmers' incomne Throwgh Horticultural Technadogries
in Subtrepics’, 21-22 June, 2018, Organised by
ICAR-Central Institute for Subtropical Horticulture,
Lucknow and Society for Development of
subtropical Horticulture, Lucknow.pp-122,

T

38,

4,

41,

42,

RajaWH., Singh, DB, Kurmawat, KL, Nabi, LS,
Sharma, Q.C, Sharma, A, Mir, 1.l and Lal, 5. (2019).
Development of greenhouse soilless system far
production of strawberry in Morth Western
Himalayan Region,. In Souvenir cum lead oral
paper abstract book, 8" Indian Horticulture
Congress-Shaping Future of Indian Hortlculoure,
IGEN, Raipur, Chattishgarh, 17-21, January, 2019,

p.82
Ravi, ¥.. Marayanpur, V.B., Hiremath, 15,
Gangadharappa, PM. [2018). Performance of
Humnabad local under Soppina Betta ecosystem
of hill zone of Karnataka™ authored by In: 1°
Intermational conference on “Climate change and
adaptive crop protection for sustainable agrl-
horticulture land scape” held at ICAR-MRCSS,
Ajmerduring 20-22 Dec. 2018, pp.78. Oral;

Ravi, ¥, Narayanpur, VB, Hiremath, 1.5, Rathod, \.
Erage Gowda, M. and Mahantesh, RS Quality of
Ginger (Zingiber officinale Rosc.) Genotypes grown
under Soppimabetta Ecosystem of Kamataka.
[2018). Ir: "Mational Conference on Conservation,
Cultivation and Utliization of Medicinal and
Aromatic Crops” at COH, Mudigere, (kar) durlng
25-26 April, 2018. pp.10-11. Oral:

Rawi, ¥, Saxena, SN, Aishwath, O.F and Lal, G
{2018). Possibilities for development of salinity
tolerant genotypes in cumin. State seminar on
“Clean and safe production of seed spices for
enhancing farmer income® held at ICAR-NRCSS,
Ajmer, Bajasthan, during 27-28 March 2019, Oral:
Ravi, ¥, Verma, AK, Chaudhary, M. and Lal, G.
[2018). Suitable medicinal plants for arid and semi-
arid regions under changing climate scenario. In:
1" International conference on “Climate change
and adaptive crop protection for sustainable agri-
horticulture  landscape” held at [CAR-MRCSS,
Ajmerduring 20-22 Dec. 2018, pp.133. Poster:

Saxena, 5.N. (2018). Cryagenic grinding
technology: An effective approach for production
of superior quality ground powder of spices and
herbs during state level training programme at
SIAM, Durgapura, Jaipuron4” October 2018
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43,

45,

47

48,

449,

B6

Saxena, 5.N. {2018). Depolymerized plant growth
regulators for stress toleratnee in cumin (Cuminwm
cyminum L) In: 1" International Conference on
Climate Change and Adaptive Crop Protection for
Sustainable Agri-horticulture Land Scape during
20-22 Decemnber 2018 at ICAR-National Ressarch
Centre on Seed Spices, Tabiji = 305 206, Ajmer
(Rajasthan). Pp:84.

Saxena, S.M. (2018). Physiological approaches for
enhancing stress tolerance and obtaining
pathogen free planting materlal of spices,
medicinal and aromatic plants ° during 1st
Intermational Conference on Climate Change and
Adaptive Crop Protection for Sustainable Agri-
horticulture Land Scape during 20-22 December
2018 at ICAR-Mational Research Centre on Seed
Spices, Tabiji = 305 206, A)mer (Rajasthan).

Saxena, 5N. (2018). Quality aspects for pramation
of seed spice export during state level training
programme at SIAM, Durgapura, Jaipur on 4"
October 2018

Saxena, 5N (2019)_Significance of quality aspects
of seed spices for enhancing farmers income. In:
book of invited papers far state |evel seminar on
clean and safe production of seed spices for
enhancing farmers income published by Director,
ICAR-MRCSS, Ajmer,

Saxena, 5.M. (2019). Significance of quality aspects
of seed spices for enhancing farmers income.
during state level seminar on clean and safe
production of seed spices for enhancing farmers
income held on 20-22 December 2018 at ICAR-
Mational Research Centre on Seed Spices, Tabilji
-305 206, Ajmer (Rajasthan).

Sharma, M., Choudhary, 5, Meena, R.D., Lal, G, and
Yerma, AK (2018). Characterization of gamma
rays induced fennel mutants using monphological
and molecular markers. In: 15t International
conference on "Climate change and adaptlve crop
pratection for sustainable agri-horticulture land
scape” at ICAR-NRC Seed Spices, Ajmer, Rajasthan
during 20-22 Decemnber, 2018.Pp. 137-138.
Sharma, M. and Aishwath, OF (2018) Growth
kinetics of fennel with nitragen application in

50,

5.

23,

54.

TypicHaplustepts. In; Proc/Book of Abstracts of
National Conference on "Monaging MNatural
Resources for Sustainable Agriculture” held on
December B-9, 2018 at  Raja Balwant Singh
College, Agra (LLR)pp35.

Sharma, YK, Mishra, BE. and Meena, B.D. [2018].
Evaluation of cansartium of Trichoderma isolates
far the management of Fusarum wilt of cumin
{Cuminumecyminumi. 1° International Conference
on Climate Change and Adaptave Crops
Protection for Sustainable Agri-horticulture Land
Scape held on 20-22 December, 2018 at ICAR-
MRCSS, Ajmier [Raj.), India.

Sharma, YK, Mishra, BE. and Meena, R.D. [2019].
Diseases In seed spices; current scenario and
amerging issues, Inc Book of Invited Papers for
State Level Seminar on Clean and Safe Production
of Seed Spices for Enhancing Farmers' Income
[Editors: G Lal, H. Cherian, Y. Sharma, B.E. Mishra,
5. Lal and M. Choudhary). ICAR-Mational Ressarch
Centre on Seed Spices, Ajmer (Raj.) 305208, India:
76-80.

Singh R. (2018] [Oral presentation) of compiled
results of "Crop Management fennel” trails at 20X
AICRP on Spices, Annual Workshop held at Dry 5
Parmar University of Horticultural and Forestry,
Mauni, 3olan, Himachal Pradesh from 4-6 October,
2018 (OP)

Singh, R, Lal, G. and Maheria, 5P (2018). Off
season production of leafy conander under shade
net coverad walk in tunnels for doubling farmers
income® in Extended summares of XXl Biennial
Mational Symposium of Indian Society of
Agronomy on  “Doubling Farmers" Income
Through Agronomic Interventions Under
Changing Scenario” beld at RCA, MPUAT, Udaipur
fram 23- 26 October, 2018 pp 593-594

Singh, B, Lal, G, Verma, A K. and Choudhary, 5.
(20719). Hi-tech intervention for water and
nutrients management in hortlcultural crops and
seed spices, In Souvenir of State Level Seminar on
*Clean and Safe Production of Seed Spices for
Enhancing Farmers Income” at ICAR-NRCSS, Ajmer
from 27-28March, 2019 pp 41-56.
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55,

5T

5K

singh, R, Lal,G, Hannapa, A, Kant, K, Meena,R.D
and Maheria, S.P(2018}Biotic and abiotic stress
management in seed spices through hi tech
interventions. Paper presented in 17 International
conference on Climate Change and Adaptive Crop
Protection for Sustainable Agri-Horticulture land
Scape at ICAR-MRCSS, Ajmer 20-22 December,
2NE.pp 118

Verma, ALK, [2019). Mutation breeding approaches
in fennel. In: State Level Seminar on “Clean and
Safe Production of Seed Spices for Enhancing
Farmers Income” 27-28 March, 2019 at ICAR-
MRCSS, Ajmer. Pp. 27-33.10P)

Verma, AK, Choudhary, 5, Dhanasekar, P, Meena,
RS5. Meena RD. and Lal, G. (2018). Exploring
genetic diversity in seed spices through induced
mutagenesis. In: International Conference on
“Rural Livelihood Improvement by Enhancing
Farmers' Income through Sustainable Innovative
Agri and Allied Enterprises (RL51AR=)" during 307
October to 017 Movernber, 2018 at Birla Institute of
Technology, Patna. Pp. 91, (0F)

Verma, AK, Choudhary, 5., Meena, R.0L and Lal, G

[2018). Gamma rays lethal dose (LD fixation and
estimation of induced variability In fennel

a4,

{Foenicuium vulgare Mill.). In: National Conference
on “Intensification and Diversification in
Agriculture for Livelihood and Rural
Development” at DRPCAL, Pusa (Samastipur),
Bihar from 28" to 31" May, 201 8. pp. 66, {OF)

Verma, AK, Choudhary, 5., Meena, R.D., Lal, G. and
Aggrawal, PK. (2018). Induced mutagenesis in
fennel [Foeniculum vulgare ML) for sustainable
praduction under the era of climate change. In; 17
Internaticnal conference on "Climate change and
adaptive crop protection for sustainable agrl-
horticulture land scape” at ICAR-MRC Seed Spices,
Ajmier, Rajasthan during 20-22 December, 2018
PpB2-83.(0P)

Vishal, M.K., Lal, G. Kant, K., Choudhary,
S.Merma, A K, KhanMA. and MesnaM.D. [2018).
Assessing approachabllity and wses of ICT and
other effective medium information
dissemination of seed spices growers- Cumin and
Corander of western India : A case Study, Paper
presented in 17 International confergnce on
Climate Change and Adaptive Crop Protection for
Sustainable Agri-Horticulture land Scape at ICAR-
NRCSS, Ajmer 20-22December,201 8.pp B,
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9. RAC/IRC/IMC Meetings

RAC Meeting

1" meeting of VI-Research Advisory Committee (RACH
meeting held under chairmanship of Dr. BS. Chundawat,
Ex. Vice- Chancellor, 5DALU Sardar Krishinagar,
Dantiwada, Gujarat during 371 August to 1 Septembaer,
2018. The following membess were present in the
meeting: Dr. 5 Amarender Reddy, Ex. Director
(Extension), Dr. ¥5R Hortl. University (AP}, Dr. K\
Ramana, Former ADG [Hort.), ICAR, Mew Delhi, Dr. L3,
Singh, Ex. Professor, PHT, NDLUAT, Falzabad, Dr. T.
Janakiram, ADG [H5-1), ICAR, New Delhi, Dr. V., Srinivasan,
Principal Scientist, ICAR-I5R, Calicut, Dr. Ramaviar
Sharma, Principal Scientist, BCAR-CAZR, Jodhpur, Dr. G.
Lal, Director, ICAR-MRCSS, Ajmer and Dr, Krishna Kant,
Princlpal Sclentlst, Entomology, ICAR-NRCSS, Almer
(Member Secretary). All the scientists of ICAR-NRCSS,
Ajrmer, participated in the meeting.

The meeting started with the welcome address by Dr.
G.Lal, Director, ICAR-NRC5S, Ajmer, He welcomes the
chairman and distinguished members of RAC
committee and presented the highlight of the various
activities of the Institute under different discipline.
Hon'ble Chairman D B.S, Chundawat in his inaugural
remark showed his satisfaction and suggested that
Instltute should properly address the mandate and
pbjectives in proper manner to solve the problem of
farming community. Dr, Krishna Kant, Member
secretary, presented the action taken report of the 3°
meeting of V RAC followed principal investigators of the
research project presented salient findings of their
respective projects. Finally the committee made the
recommendations for future actlon and better output of

the project.

The X\Villinstitute Research Council (IRC) meeting of
ICAR- NRCSS was held under the chaimanship of Dr.
Gopal Lal, DirectorJCAR- NRCS5 during 11-12 Sept,, 2018
to review the progress of ongoing Institutional research
projects at KCAR-MRCSS, Ajmerin the mesting, new
project proposals were also discussed thoroughly and
were formally approved by the house. At the outset, I/c
PME Cell Ow. Y K. Sharma, welcomed the Chairman and
BH

other members of IRC. He indicated the number of
ongoing research projects to be discussed in IRC. The
Chalrman, Dr. Gopal Lalalso formally welcomed all the
members of the [RC and briefed about the ongoing
research and development activities at ICAR-NRC on
Seed Spices, Ajmer, The action taken report of XVII IRC
meeting was presented by L'C PME Cell. The same was
discussed in the house, During the mesting, progress of
the ongoing sub-projects were presented by individual
scientist working in different sections i.e., Crop
Improvement, Crop Production, Crop Protection, Basic
Sclences and Social Sclences. The progress of each
projects were reviewed and thoroughly discussed in the
houseThe meeting ended with the vote of thanks
proposed by I'c PME Cell to the chair and all members.

ICAR-NRCSS 3™ QRT (1 June, 2011 to 31 May, 2016)

The Director General, Indian Council of Agricultural
Research, Mew Delhi, constituted the 37 QRT vide letter
Mo, 1(212015.1A-IV dated B August, 2016 to review the
performance of ICAR-Matlonal Research Centre on Seed
Spices, Takiji, Ajmer and nominated Dr. A, R. Pathak, Yice-
Chancellor, Junagadh Agriculture Unlversity, Junagadh
as Chairman. The other members were Dr, K, B, Kathiria,
Director of Research, Anand Agriculture University,
Anand; Dr. N, L Joshi, Agronomist (Retd.), ICAR-Central
Arid Zone Research Institute, Jodhpur; Dr. M. Anandaraj,
Former Director, ICAR- Indian Institute of Spice Research,
Calicut and Dr. K. K. Bora, Former Dean, College of
fgriculture, Mandore, Jodhpur. Dr. Ravindra Singh,
Principal Scientist {Agronomy), NRC on Seed Spices,
Tabiji, Ajmmer, was nominated as Member Secretary. The
final 3" QRT report was submitted to SMD for
consideration [n the GB, KCAR during 2018-19,
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10. Distinguished Visitors

5.No, Name Designation Date of visit Event
1. Dr. Manjit 5ingh Ex Director, FCAR-DIVR, Solan 05.04.2018 Assessment Committes
rmeeting
2 Prof, Arvind Kumar Vice- Chancellor, Rani Lakshmi Bai 19.04.2018 For Visit at ICAR-NRCSS,
Central Agricultural University, Jhansi Ajmer
3 5h. RK. Singh Profeszor, Agricultural Econormics, 05.06.2018 Assesoment Committoe
BHLU, Varanasi meeting
4. Dr. Khem Chand Pri. Scientist. (Ag. Economics), 05.06.2018 Assessment Committee
Head Division of Social Science, IGFRI mmeeting
5 Dr, Rajesh Sharma Prof & Head, Agriculture College 05062018 Assessment Committes
(SKRAU), Bikaner meeting
& D, Maveen Prakash Principal Scientist, NIAEPR. New Delhi 05.06.2018 Assessment Committes
Singh meeting

7. Dr. B. 5. Chundawat Ex- VT, SDAL, GLUIRAT AND CHAIRMARN, 1-9-2018 RAC VI - 1" MEETING
RAC VI OF NRCS5

8. Dr.5.A. Reddy Ex Director Ext. Dr YSRHU, AP 1-3-2018 RAC VI - 1" MEETING

g D, .5 Singh Ex Prof. & head horticulture and 1-8-2018 RAC Y] - 1" MEETING
food technology

10 Dr. K.V. Ramana Ex ADG {Hortl), ICAR 1-9-2018 RACY! - 1" MEETING

11 Dr. ¥, Srinivasan Principal 5cientist, 5K, Kozhikode RAC V1 - 1" MEETING

12 Dr. Ranavtar Sharma  Principal Scientist, CAZRI, Jodhpur 1-9-2018 RACY!I- 1" MEETING

13, Dr, BN Kalla Directorate of Extension »-12-18 50il day celebration
SKRAL, Bikaner

14. Dr. G. . Choudahary  Professor 5-12-18 5oil day celebration

15.  Sh.Laxmi Kant Principal, DAV Collage, Ajmer 5-12-18 Sail day celebration

Sharma
16.  Dr. AK Purchit Professor 5-12-18 Soil day celebration
17, Dr. B. R, Chhipa Vice-Chancellor, SKRAU, Bikaner 6-12-2018 Visit of ICAR-MRCSS,
Ajrmaer

18. Dr. N.5. Rathore Former Director, State Seed 17-12-2018  Visit of ICAR-NRCSS,
Corparation, Govt. of Rajasthan, Jaipur Ajrmer

1%,  Dr.RS5.Paroda Chairman, TAAS and Former Secretary, 20-12-2018  International Conference
DARE & DG-ICAR, New Delhi

20 Dr. PL. Saraj Dhirector, CIAH, Bikaner 21-12-2018 International Conference

21.  Dr.Uma Rao Head, Division of Nematology 21-12-201 International Conference
IARI, Mew Delhi

22 Dr. 5.K. Singh Directar, ATARI lodhpur 21-12-2018  International Conference
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23.  5h. Gajendra Singh MOS Agriculture, Ministry of 24-12-2019  Visit of ICAR-NRCSS,
Shekhawat Agriculture and Farmers’ welfare, GOI Ajrmer
24, Sh.Vashudev Davnanl MLA, Ajmer- North 24-2-20139 FPhi-Kisan yolana
25, amit. Anita Bhadel MLA, Ajmer-South 24-2-2019 PM-Eisan yojana
26.  5h. Suresh Rawat MLA, Pusker 24-2-2019 FM-Kisan yojana
27.  5h.Vishav Mahan District Collector, Ajmer 24-2-2019 Ph-Kisan yojana
Sharma
28, Dr. Direndra Singh AICAP on Spice SE.M Collage of 02-1-2019 Visit of ICAR-MRCSS,
Agriculture, Jobner Afmer
29, Dr. Ravi Prakash Registrar PPV & FRA, New Delhi 02-1-2019 Wisit of ICAR-NRCSS,
Ajmer
30.  DrRG Upadhyay Jaint Director Extension UUHF, 24-1-2019 Visit of ICAR-MRCSS,
Tehri Garbwal, Uttarakhand Ajrmar
31. Dr. B.S5. Tomer Directar, CSWRIL Avikanagar B-2-20149 Kisan mela
32 Dr. PL. 5aroj Director CIAH Blkaner B-2-2019 Kisan mela
33. Prof. C.B, Gena Ex WC, MGS University, Bikaner B-2-2019 Kisan mela
34, ah. Ajai Ranawat Former Defence Secretary, 8-2-20119 Kisan mela
Gowvt.of India
45; 5h. Suresh Singh MLA, Pushkar B-2-2019 Kisan meda
Rawat
36. Dy, 5.K. Singh CHrector ATARI Jodhpur 2F-02-2019 Assessment Commities
mesting
37.  Dr.RLShyampura Ex. Head, NBSSLUP Regional Station  27-02-2019  Assessment Committes
Udaipur meeting
3B Dr. PM. Kalla Professar, SKRAL, Bikaner Z7-02-2019 Asseszment Committee
mesting
&, R. Choudhary Professor, SKRAL, Bikaner 27-02-2019 Assessment Committes
meating
B. L Jat, Professor, 5KN College of Agriculture, 27-02-2019 Asseszment Commitiee
Jobner meeting
41. Prof. Arvind Kumar Vice- Chancellor Rami Lakshmi Bai 16-3-2019 Assecrment committes
Central Agricultural University, Jhansi meating
42, J . Rema Principal 5clentist, ICAR-ISR, Callcut  16-3-2019 Assessment committes
meseting
43, D, Dhurander Singh,  Principal Scientist, [CAR-CIAH, Bikaner 16-3-2019 Assessment committee
meeting
44, Dr. Ravinder Paliwal  Professor, SKNRAL, Jobner 16-3-2019 Assessment committes
meeting
45. Dr. HE Singh. Former DDG (Hort) ICAR, Mew Delhl  ~ 27-3-2019 State level seminar
under MIDH
46. Dr. G.B. Raturi Former Director CIAH, Bikaner and ~ 27-3-2019 State level seminar
NRCSS, Ajmer under MIDH

i
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11. Women Empowerment

Celebration of International Women's Day at NRC on

SeedSpices, Ajmer

ICAR-MRC on Seed Spices, Ajmer celebrated
International Women Days on 8th March 2019 with full
enthusiasm, to recognize and appreciate the
contributions and achievements of the women in
warious fields, Directar, Dv. Gopal Lal chaired the functicn
and emphasized that today's woman are independent
and seff-reliant in every respect and is capable of
achieving many works not possible earlier. Let’s
recognise the importance of their existence and
motivate them for the future achievements in various
fields Including agriculture etc, Indian agriculture
cannot survive without their active participation in all
streams of farming activities. Indian women also provide
enormous contribution in animal husbandry, post

harvest management and marketing of farm produces.
MRCSS gives due respect to the women employes at
office and farm to encourage them for better
performance and achievement in their respective fields.
About 125 participants participated in this important
programme, All the staffs including Scientists,
Technicals, Administrative & Supporting staffs, RASRF's
and field workers were present during the function. Live
telecast of Prime Minister on Mational Women
Livelihood Conference in Varanasi on the accasion of
International Women Conference an March, 08,2019 was
broadcast for all participants. Prime minister
commitments o make women an equal and integral
part of development journey of India and various
scheme lunched for uplifiment of women conveyed
amangall participants.

g1



ICAR - NRC on Seed Spices, Ajmer - Annual Report 2018-19

Training programme exclusively for SCwomen

Tralning programme was exclusively organized for 5C
women's on "Off-season cultivation of seed spices for
higher income® an 15" March, 2019 at ICAR-NRCSS,
Ajmer. In this training programme a total of 61 women's
were participated from nearby villages such as Tabiji,
Saradana, Daural, Budhwara and Doomara, During the
training a total of six lectures were delivered bjr scientist

.r-"'__. r--::
| .-l'-'-"' =

B2

of ICAR-NRCSS, Ajmer on different aspects of off season
seed spices production. To cultivate off-season
corander for leaf purpose seeds of coriander variety
ACr-1 and green shed net were distributed, in addition
milk cans for carying the milk and other liquid items
were also distributed to the beneficiaries. The
programme was organized by Dr. Gopal Lal, Director, Dr.
R.5 Meena, Senior Sclentist and ShivLal, Scientist.
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12. Ongoing Research Projects

5.no.  Sub-Project

Project 1: Conservation characterization and utilization of genetic resources in seed spices
1 C1-1: Management of plant genetic resources of seed sploes:
(PERS, Meena; Co-Pl; 5.5.Meena, 5.Choudhary AE.Verma and Ravl, Y; 2014-19)
Project 2: Genetic improvement of seed spices forimproving productivity, quality and tolerance to biotic
and abiotic stresses,
2 C1-8: Breeding for high yisld and quality in dilk:
(PLAK. Verma; Co-PI: YK, Sharma and N.K. Meena; 2015-20)
3 C1-9: Breeding for highyield and improved quality in ajwain:
(PE S5 Meena; Co-PLM.K. Vishal (on study leave); 201 5-20)
4 C1-19: Enhancing genetic variability in cumin;
(PL AK. Verma; Co-PILR.5. Meena; 2012-18]

5 £1/13.2.1: Breeding for high yield, powdery mildew resistance and suitability to limited moisture condition
infenugreek:
(PERS. Meend; Co-Pl 5 M. Saxena and Y E. Shamma; 2013-18)

& C1/13.2.2:Breading for high yield, small seed size and stern gall resistance in coriander:
(P RS, Meena; Co-PI:Y.K. Sharma; 2013-18)

7 CIA14.2.0: Induction of genetic vadability in curmninand fennel through gamma radiation:; (PEAK. Verma; Co-

Pl 5. Choudharyand R.D. Meena; 2014-19)
8 C1/15.2.1; Breeding in Nigella sativa L. for higher yield and Improved quality:
PES.S. Meena Co-PE SN, Saxena and M.K. Vishal (onstudy leave]: 2015-24)
9 €1/15.2.2: Development of microsateliites ($5Rs) markers for Corfander:
(PES. Choudhary: Co-Pl MK Vishal (on study leave): 2015-18)
10 11 5.2.3: dentification of molecular marker assoclated with sterm gall In corlander;
PhS Choudhary: Co-Pl R.D. Meena; 2010 5-20)
11 C1116.2.1: Breeding for dwarfism and Rarmulariablight resistance ftolerance in fenneal:
(PE RS, Meena; Co-Pl: BD.Meena, 5.Choudhary, N. K. Meena, 5.M.5exana; 2016-21)
12 C1/16.2.2: Breeding for yield and quality incelery:
(PLR. 5. Meena; Co-Pl: 5. Choudhary, M. K. Maena, A_K. Verma, Ravi, Y., R0 Meena; 2016-21)
Project 3: Development and refinement of efficient crop production technologies of seed spices.
13 CPd/15.3.1: Isolation and characterization of endophytic micro-organisms from cumin and fenugreek (P
BE. Mishra: Co-PEYE. Sharma: 2015-20)

14 CPdf16.3.2: Standardization of twao tier system of production technology in seed spices with vine
vegetables using bower;
(PER Singh; Co-Pl5. 5. Meena, 5. Choudhary, 5. P. Maherla; 2018-19]

15 CPdf16.3.3:5eed spice based inter cropping with remunerative fruit crops
1PE S5 Meena Co-Pl O.P. Alshwath, MK, Meena, R.D. Meeana; 2016-19)

16 _Pd/17.3.7: Bloprospectingmultitrait bacteria with abiotic stress tolerance from cumin and cordander saoll,
{PEB.K. Mishra: 201 7-20)

17 CPd/17.3.2: Nutrient requirement of minor seed spices (Celery and Ajwain) and their management.(PEOF
Alshwath; Co-PES.M. Saxenaand R.5ingh 2017-22)

93
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18 CPd/17.3.3: Surveying major growing area of cumin and coriander for soil parameters.
(PLEOP Aishwath; Co-Pl: M EVishal lon study leave), M. D. Meena and Ravi¥. 201 7-22)

19 CPd/17.3.4: 5tudies on G E interactionincumin through onfarm trial {OFT)
(P Ravindra Singh, Co-Pl:R.5. Meena: 2017-19)

Project 4: Development and refinement of efficient crop protection technologies for production of safe

seed spices.

20 CPt-1: 5urvey and surveillance of existing and emerging diseases of seed spices:
(PER.D. Meena; Co-PLY.E, Sharma, MK Vishal {on study leave); 2012-18)

21 CPL13.07. 1 impact of poliinatars on yield and quality of coriander, fennel, ajwain & dill (P1: M.K. Meena; Co-
Pl: K. Kant; 201 3-17){ Extended for ane year}

22 CP116.4.0; Studies on population diversity and management of nematedes In Cumdn {Cuminum oeminum
L¥{Pi:K. Kant; Co-PLY.K.Sharma, 5. Meena; 2016-19)

23 CPL 7.4 Epidemiology and management of root rot disease of ajwain and nigella
(PEY.K.Sharma; Co-PL: K. Kant, 2017-21}

24 CPt/17.4.2: Bioefficacy of new molecules of fungicides for the management of Alternaria blight disease of
curmiriand fenugreek
{PLY.K. Sharma; Co-PI; RN, Dubey, 2017-20]

25 CPt/17.4 3: Biological management of Alternariablight in cumin (Curminum cyminum)
(Pl R.D. Meena; Co-Pl B.K. Mishra, 201 7-20)

26 CPt/17 4.4 Development of IPM modules to combat aphids and thrips in coriander and cumin (PN . K |
Meena;Co-Pl:  Ravindra Singh, M.D, Meena: 2017-21)

27 CPt17.4.5 : Evaluation of novel pesticide formulations for better efficacy and lower residues in major seed
spices
(PL Krishina Kant; Co-Pl B K. Mishraand PN. Dubey: 201 7-20)

Project 5: Development and refinement of post-harvest handling, processing and value addition

techniquesin seed spices.

2B B5/14.5.1: Monitoring and evaluation of agro-chemical residues in cumin {Cuminum cyminum L} and
carlander (Corlandrum satfvum L) growing areas of Rajasthan and Gujarat; {[Pl: PN Dubey; Co-Pl: 5.M.
Saxena, K.Kant: 2014-19)

29 B5/17.5.1: Medulation of morpho-physiological activities and stress tolerance in cumin by concomitant
application of depolymerised plant growth regulators
(PE SN, Saxena; Co-PLY.K. Sharma and PN, Dubey; 201 7-19]

30 B5/17.5.2: Exogenous application of PGRs for improving essential oil content in coriander [Conandrum
sativem L.} PESN. Saxena; Co-Pl: F.N. Dubey; 201 7-19)

Eq B5/17.5.3: Studies on dissipation kinetics and pre harvest Interval of triazales in fenugreak(Pl B N, Dubey;
Co-Pl5 M. 5axena, Y. K. Sharma and K. Kant: 2017-19)

Project 6: Improving knowledge and skill of stakeholders forimproving productivity of seed spices.

32 55/13.16.1: Dissemination of seed spices production and post-harvest technology through
demonstrations, trainings, workshops and seminars under NEH and TSP:
(Pl G, Lal; Co-P: R.5. Meena, NI, Meena, 5.F. Maheria, M.D. Meena; 2014-18]

33 5541661 Assessing approachability and facilities of ICT and effective mediom of information
dissernination to cumin and coriander growers of Western India:
(PE M. K. Vishal (on study leavel; Co Pl K. Kant, 5. Choudhary, A E.Verma, R, D. Meana, M.D. Meena, M. A
Khan, 5. R Meena; 2016-1H)

34 55/17.6.1 :Economic analysis of production and export performance of corianderand cumin in India
(PEM.D.Meena; Co-PLEM.E Vishal (on study leavel and M A, Khan, 201 7-20)
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MNew Sub-Project Proposals
1. Transcriptome-based discovery of genes and pathways related to disease (Ramularia blight) and guality in
fernel.
{Pl:Sharda Choudhary, Co-Pls: ALK Verma, PN. Dubey, MB.N. Malka, 2018-21)
2. Geneticimprovement of cumin for higher yield and quality

{P1: ALK Verma; Co-PEY K. Sharma, 2018-22)

3. Screening of corlander and cumin genotypes for salinity stress
{PL: Ravi¥,; Co-Pis: 5.N. Saxena and O.F. Aishwath, 2018-21})

4, Development of value chain for fennel
[PL:Shiv lal, Co-Pls:G.Lal, 5.M. Saxena and B.K. Mishra, 2018-23}

5 Seed Spices based integrated cropping system maodule for sustainable livelihood security (Pl: Marendra
Chaudhary, Co-Pls: B 5ingh and M.0. Meena)

ICAR-Network/Platform Research Projects
S.Mo. Tittle

1. Metwork Projecton Crganic farming, Dr. G. Lal (P1)

External Funded Projects

DS testing guideline in seed spices crops. Dr. R.5. Meena (P1)
2. Centrally Sponsored Scheme -MIDH Development pragramme on Seed Spices. Dr. Y.K_Sharma {P1)
3, DUs test guidelinesin minor seed spice crops. Dr. RS, Meena (Pl
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13. Other Infromations

Vigilance Awareness Week-2018

ICAR-NRC on Seed Spices, Ajmer observed Vigilance
Awareness Week fram 29"0ctober, 2018 to
3"November, 2018 at NRCSS campus. The theme of the
Vigilance Awareness Week this year was 'Eradicate
Corruption = Build a New India’

The programme for Commencement of Vigilance
Awareness Week with adminlstering of Pledge began at
ICAR-MRCSS, Ajmer on 29.10.2018 at 11:00 hrs by r.ed-.lng
Integrity pledge by all officials and staffs of KCAR-NRC on
Seed Spices, Ajmer followed by speech by the Director.
ICAR-MRCSS and general discussion by the staff on
Vigilance and ohservance of Vigilance awareness week,

Activities organized during Vigilance Awareness
Weeak -2018:

Debate Competition: Debate competition on  am
W gl ) ey @9 g 9 8 7 was organized on 1°
Movember, 2018 that received good participation from
the employees of ICAR-NRCSS. Two participants each
fram in favour and inopposition were awarded.

Essay Writing and Paragraph Writing Competition:
Employees from |CAR-NRCSS participated in Essay
wilting on WereR S9ET A gEET 6 afen e
affrm m ae= and Paragraph writing on w9
WETER deEe 5 ®E UF AEt aum organized on
2.11.2018.

On 3012018 organized Valedictory functlion cum
Workshop of Vigilance Awareness Week. Dr. A, 5. Panwar,
Director, ICAR-HFSE, Modipuram Meerut was the Chief
96

Guest of the function. Vigilance Officer Dr. ¥, K. Sharma
briefed about the different activities conducted during
theVigllance Awareness Week by the committee (Dr. 5.M.
Saxena and Shri Sumit Singh). The Chief Guest Dr. A. 5.
Parwwar addressed in the Workshop about Vigilance
awareness and research opportunities in Western
Rajasthan to all staff members of ICAR-NRCSS, Ajrmer. Dr.
G, Lal, Director given award to the award winning
participants In different competitions wiz. Debate
completion,  Essay Writing and Paragraph writing
completion. He also addressed the gathering and
expressed his views about Vigllance Awareness Week
and on the theme 'Eradicate Corruption - Build a New
India'. In the end, Dr. ¥. K. Sharma, Vigilance Officer
proposed vote of thanks ta the Chief Guest, Director and
participants.

Celebration of National Productivity Week (12-18
February 2019)

Mational productivity week was organized at ICAR-
MRCS5, Ajmer during 12-18 February 2019, The theme of
year 2019 was circular economy for productivity and
sustainability. The week was inagurated on 12" February
by Dr, Gopal Lal, Director, MRCS5. Dr, 5, M, Saxena P5,
MRCSS highlighted the significance of productivity week
celebration in reference to the theme of vear 2019, The
current model of production and management of
resources, goods and services that seeks to promote
short-term consumption s leading the planet to an
unsustainable situtation. The now a davs economic
system is the opposite of the life cycle of nature and
collides with sustainable development. In agricultural
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perspective the theme is very well imply in reference to
organic agriculture. Director MRCSS, Dr. Gapal Lal in his
speech emphasized to propogate the potential of
organic agriculture for sustainable preduction and
better waste management with efficient recycling of
resorces, On this occasion Director, MRS5S also
constitute Productivity Improvement Committee of
NRCSS comprised of Dr. 5. N, S3axena (Chairman), Dr. Y. K.
Sharma, Dr. 0. P Aishwath, Dr. Ravindra Singh and Dr.
Krishna Kant as members. During the productivity week
members of MGMG team visited adopted villages under
MGMG programme.

Four team of scientist visited different villages and had
meeting with progressive farmers and convience them

to adopt organic agriculture and recycling the available
resoLces,

A team visited the villages Makreda and Dumada and
also interacted tothe Tabiji farmers for the production of
organic seed spiceson 15022019, We have also hold the
meeting cum Eraining for organic cultivation and
processing of their produces. Traing was also imparted
on how 1o increase productivity by using existing
resources, cleaning for weed free farm. How to use farm
waste recycling throhgh various composting methods
for bring the sustainability.

Animals and l:nmpnlt pits at farmers field
for farm waste utilization

Sl:i-mtlst wsiﬁng organic seed spicns
and vegetables.

Another team comprised Dr, 5.M, Saxena, Dr. 5.5 Meena,
Dr. BLE. Meena and Mr. Rawi, Y. visited the Dang Village of
Saradhana Panchayat on dated 13.02.201% On this visit
team interacted with farmers Sh, Harkaran Paroda, Sh.
Ram Sodan, Sh. Jayram and their family members and
discussed the various agricultural activities going on in
Rabi season crop including plant protection measures.

Azola production as an component
of organic milk production

Interaction was also made with farmers along with their
family on integrated farming system. All farmers having
good land with minimum irfgation water facilities and
having 4-6 buffalow, 1-2 cows and 3-4 goats, hence it
was suggested to oreate compost pit as well as
wermicompost pit at their farm yard or nearby by farm
yard, They were also suggested to install orchard of ber
and aonka for better integration of resources. 97
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One more team made a visit on 16" February, 2019 at
Atal Sewa Kendra, of village Kalesara, Ajmer and
discussed with them how the agricultural productivity
can be enhanced through new and advanced
technologies and recycling of nutrients, The team also
visited the agriculture farm of a progressive farmer Mr
Brijesh Soni and discussed with him to rectify the lacuna
in technologies adopted by him orto install the effective
advanced technologies available for high productivity.
The people of village were encouraged to use bio-
pesticides. Farmers were suggested to use need based
pesticides application at correct time with cptimum
dose, They were advised to recycle water and nutrients
by using water saving irrigation systems.

A team of sclentlsts wvisited Mangaliwas village and
Interacted with Mr. Sukhpal, Innovative Ffarmer,
regarding cropping system and other farm related
activities taken up by him from last 3 years. Mr. Sukhpal
at present grows cumin (GC-4), medicago, wheat, barley
in addition to cotton and vegetables, He used to bum
straw after harvesting, Scientists advised him not to bum
strasw as it can be used to prepare compost with farm
yard manure, o that nutrient cycling can be maintained
at farm. Composting procedure can be fastening with
the addition of urea. In addition to that scientist
explained him that how to increase productivity of crops
by judicious application of fertilizers, drip irrigation,
adoptionof high yielding varieties.

On concluding day of productivity week the institute
organized ona day training programme on Organic
production technology of seed spices for a group of 50

farmers. Dr. Gopal Lal, Director NRCSS delivered one hr
talk to farmers about organic production technology of
seed spices.
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Dr. S.M.5axena, Chairman, Productivity improvement
committee of NRCSS conveyed thanks to all scientists
and staff of NRCSS and farmers for their active
participation and showing their willingness to follow
circulareconamy rather than linear economy,

Celebration of 1507 Birth anniversary of Mahatma

Gandhi

Omn 2™ Ocrober, 2018 ICAR - NRCSS, celebrated 1507 birth
anniversary of Mahatma Gandhi at ICAR-MRC on Seed
Spices, Tabifi, Ajrmer, Bajasthan. As Bapu's dream clean
India {Swach Bharat), first one hour cleanliness drive was
carried out at the farm field and In the polyhouse. Then
the celebration was done at Dr, B.5, Paroda auditorium,
four sclentists from the Institute delivered speech on
childhood, education, profession and freedom fight
movements of Mahatma Gandhi. Quiz compaetition was
also conducted for the farm labour and farmers who are
all participated in the programme and 1%, 2%, 3" and
corsalation prizes were distributed to the winners. &
mini gallery/ museum was inaugurated by the director,
in this gallery ten different quotes of Mahatma Gandhi
were displayed to spare his message to all the
participants. Further, Dr. Gopal Lal, Director, NRCSS
delivered speech on Mahatma Gandhi, he addressed the
Bapu's life history, his concern about cleanliness and
rmajor freedom flght drives,

Rashtriya Ekta Diwas (National Unkty Day)

The Birth Anniversary of Sardar Vallabhbhai Patel was
celebrated as Rashtriya Ekta Diwas (Mational Unity Dayl
on 31 October 2018 at ICAR-NRCS5. Ajmer. The
programme on Rashitriva Ekta Diwas (Mational Unity
day) was began with the formal welcome of the all the
particlpants and brief introduction about the
importance of observance of birth anniversary of Sardar
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Vallabhbhai Patel as Rashtriva Ekta Diwas (Mational unity
day) by Dr. Shiv Lal, (Nodal officer). During the occasion
Mr. Sumit Singh, Administrative officer, ICAR- NRCS5-
Ajmer has spoken in brief about the major contribution
of Sardar Vallabhbhai Patel in India's freedom struggle.
After that Dr. 5.N. Saxena, Pr. Sclentist (Plant Physiclogy)
briefed about the early life of Sardar Vallabhbhai Patel
and significant contribution in nation building. On the
occasion Dr. Gopal Lal, Director, ICAR-NRCSS, Ajmer
delivered a short speech about significant contribution
of Sardar Vallabhivhai Patel in integrating the nation
after independence. He urged all the staff to fallow the
path of Sardar Vallabhbhal Patel and contribute with full
dedication in natien building. To mark the occasion, all
the staff of ICAR-MRCSS, Ajmer participated In Rashtriva
Ekta Diwas pledge ceremany and Run for Unity and then
programme was concluded with vote of thanks.

N f‘ — ._-:.I - X g -I."fI

Mera Gaon Mera Gauray - Activities undertaken by

ICAR-NRCSS, Ajmer

» Field demonstration of Off season leafy conander
production

» Organized Field day. Ajmer and interaction with
farmers participated from the MGMG selected
villages

o  [Drlp fertigation in seed spices, vegetables and
flowwer

100

» Organic farming of fleld crops and vegetables and
Vermi-compost production

+ Field demonstrations for application of bio fertilizers
and bio-pesticides for pest! disease management in
vegetables

# nteraction with farmers for nursery raising of
cauliflower in summersflower cultivation in the
MGMG villages using shad nets

» Application of solar pumps for irrigation using drip
fertigation

¢+ Organic farming

* People were urged to use bio-pesticides such as
Trichoderma, Paecilomyces, Neem product and PSB
for organic farming.

s Farmers were suggested to use as per need based
application pesticides at comect time, eptimum
dose and In perfect format for effective pest
management and better produce,

# Farmers were advised to construct farm ponds for
water harvesting and recharging ground water

» Farmers were motivated for adopting drip and
sprinkler irigation systems to save water

s  They were counseled to raise nursery and use of
certified seed for planting and growing certain
Crops,

* \Vegetables (cauliflower & cabbagel, off season
praduction of coriander

Activities organised by ICAR -NRCSS5, Ajmer under

MGMG Programme

5. Mameofactivity Mo.of Mo.offarmen
No. activities participated
conducted & benefitted
1. Vit o village by teams 3 278
2. Imterface mesting Goshthies 22 20
3, Training organized 4 20
4. Demanstrations condwctad 20 =0
5, Mobilebasedadvisories
(Noofmessage) 55 103
6. Literature support provided (Ma) 18 153
7. Awareness created (Mo) 17 122
8. Otherifany 1 1]
Total 168 qz7
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F: interaction, hjrhd cotton and agro n!u.try demonstration condu
at village Kalesara, Makreda and Bhudhwada, Ajmer under MGMG
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14. Personnel

14.1 Scientific Staff

Dr. Gopal Lal, Director

Dr. .M. Sanena, Principal Scientist (Plant Physiology)

Dir. Y.K. Sharma, Principal Scientist (Plant Pathology)

Dr. QR Alshwath, Principal Scientist {Soll Sclence)

Dr. Ravindra Singh, Principal Scientist [Agronomy)

Dr. Erishna Kant, Principal Sclentist (Entomology)

Dr. 5.5. Meena, Principal Scientist (Horticulture)

Dir. B.K. Mishra, Principal Scientist [Agricultural Microblology)

Dr. BN, Dubey, Sensor Scientist (Agriculture Chemistry }

10. D RS Meena, Senior Scientist (Flant Breeding)

11. Dr. N.K, Meena, 5enior Scientist with RGF 8K (Entomology)

12. Dr. Sharda Choudhary, Scientist with RGP 7K [Biotechnology)

13. D R.D. Meena, Scientlst with RGP 7K (Plant Pathology)

14, 5h, Mukesh Kumar Vishal, Scientist (Agriculture Statistics )

15. Dr. Arvind Kumar Yerma, Sclentist (Spices, Plantation, Medicinal & Aromatic Plants )
16. Dr. Murlidhar Meena, Scientist {Agricultural Economics |

17. 5h. Ravi ¥, Scientist (Spices, Plantation, Medicinal & Aromatic Plants)
18. Dr. Shiv Lal, Scientist (Horticulture)

19, Dr. Marendra Chaudhary [(5pices, Plantation, Medicinal & Aromatic Plants)
14.2 Technical Staff

Sh. MA. Khan, CTO

Sh. %R, Meena, 5TO

5h. GK. Tripathi, Technical Officer

Sh. PK. Agarwal, Technical Assistant

5h. 5.R. Balai, Technical Assistant

14.3 Administrative Staff

Sh. Sumit Singh, AQ

Sh, Bhim Singh, AAD

Sh. Sunil Kumar Agrawal, AFEAD

Sh. Sanjeev Sharma, Assistant

o B LR - S R

W e el R

Sh. Pradeep Kulhari, Assistant
Sh. RK. Kanwaria, UDC

Sh. Amit Kumar Gupta, LDC
Sh. Mukesh Kandari, LDC
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14.4 Skilled Supporting Staff

1. 5Smt Sarda Devi, 555

2. 5h. Pukhraj Parcda, 555

14.5 Study Leave

1. 5h. Mukesh Kumar Vishal, Scientist (Agriculture Statistics)

14.6 New Joining

1. D 5hiv Lal, joined as scientist on 04.07.2018 at ICAR-NRCSS, Ajmer

2. Dr. Marendra Chaudhary, joined as scientist on 02.07.2018 at [CAR-MRCSS, Ajmer

14.7 Transfer & posting:

1. 5h. Honnappa Asangi Scientist, transferred to ICAR - ISR, Calicut (Kerela) & relieved on 23.06.2018
2. ShoSuresh Kurmar, Assistant, transferred te BCAR, HO, Mew Delhion 082032019

14.8 Promotions

1. 5r.G.K. Tripathi, promoted as Technical Officer, weef. 12.12.2017

2. 5r PE. Agrawal, promoted as Technical Assistant, w.ef. 04.11.20186

3. 5r.5.R. Balai, promoted as Technical Assistant, we f. 22.02.2018

14.9 Retirement
1. 5h.5%F Maherla, CTO retired on 31.01. 2019
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Annexure - |

Table 1: Monthly weather data during 2017 at ICAR-NRCSS, Ajmer (Raj.)

Year 2017 | Mean Temperature {'C) | Relative humidity (%) | Evaporation | Total rainfall
mm/day {mm)
Month Minimum | Maximum | 7.40 am 2.40 pm Minimum Maximum
Jlanuary W) . 024 50| 12 24 3
February 7.6 269 221 33 4 40
March 13.2 32.3 Q0.8 41.7 5.8
Apnil 216 38.2 874 38.7 12,1
May 260 40.6 Bl.& 6.8 159 40.8
June 7.2 374 LR 56.2 12.4 107.2
July 259 326 91.0 774 54 1613
August 24.2 3.4 024 782 4.5 117.7
September 234 342 902 634 T4 48 8
October 16.1 36.1 73.5 36.4 7.1
Movember 9 204 6.7 49 9 5.2
December 0.6 24.7 793 69.4 36 1.2
Average 17.4 322 R5.3 55.1 7.2 507.3
Table 2:Monthly weather data during 2018 at ICAR-NRCSS, Ajmer (Raj.)
Year 2018 | Mean Temperature ( "C] Relative humidity (%) | Evaporation | Total rainfall
Maonth Minimum | Maximum 7.40 am 2.40 pm mm/day {mm)
January 4.2 25.4 866 37.2 3.7
February g9 28.2 83.1 46.8 49
March 14.0 33.7 79.0 454 83
April 227 39.2 73.3 32.2 129
May 26.2 424 TET 4249 20.1 10,3
June 278 393 42 8 402 18.6 50.2
July 25.5 337 80.2 64 8 7.3 179
August 24.6 32.3 60.5 629 3.2 1256
September 222 313 74.7 56.5 5.2 115.2
October 15.9 35.0 74.6 294 7.1
November 9.5 31.2 G608 28 4 6.1
December 3.7 24.6 78.1 519 4.2
Average 17.1 J3.0 Td 46.5 8.6 480.3
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