a1 gfaded

== Annual Report
2017-18

W30, - TP STd HHIe SHaTT g
Tl ITHT — 305206 (VTSR ), HINE

ICAR - National Research Centre on Seed Spices
Tabiji, Ajmer - 305206 (Rajasthan), INDIA



ICAR-NRCSS, Ajmer

The ICAR-NRCSS established during the year
2000 and working on seed spices research and
development (o provide income secunity to the people of
the country. Besides doing basic and strategic work,
NR(SS is also dealing with applied aspects of seed spices
research for improving the productrvity and quality with
respect to domestic consumption and export, Institute is
well comnected by road o rail and {ocated 13km away
from _Ajmer vailway station on_Ajmer Beawar road and
the nearest anrport is at Jaipur,

Ajfmer 15 the 5 largest eity in Rapasthan and s
focated 135 kilometres west of Taipur, the state capital
and 391 km _from el Apmer is surrounded by the
Aravalli Mountatns, It is a pilgrimage centre for the
shrine of Suft Saint Kfwaja Motnuddin Chishti and
Pushkar (11 fm) an ancient Hindu pilgrmimage city,
famous for the only tempie of Cord Bralima in the world.
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PREFACE

Agriculture plays @ vital role in Tndia s economy, 54.6% of the population is engaged in agriculture and allted actevities

(eetsis 2001 and it contrifutes 17.4% to the country’s Gross Value Added for the year 200617 {at current pricest Groen

the importance to seed spices as cash crops ICARNRL on Seed Spices ook several steps forits sustainable develppment,

Steps have been taken fo tmprove soil fertility on a sustatnable basis through the green manurmg, mtegrated soul heaith

mandgement, te provide improved vanieties of seed spices two new varieties kave been identified, one has Been refeased of
notified and many elite genotypes are tn pipeline, Concerted research efforts are being taken to tmprove the resource wse

efficiency specially drp-irrigation and enfanced nutrient o water effictency through fertigation, to support orgamic

_,'f:::rm'.r'ﬂ,,1 tﬁmug.l'i susfaineahle IANIgEment qfi'irm-:r pests and diseases. To .':]I:Jrl'ﬂﬂr!'l'it r'.mpm'm"t.mfmnihgr'e:: ufﬂr.d".!pu:.e_t

cultfvation in new areas a dedicated team of sclemtists is working for transfer of tecfmology fn TVP and NEH areas through

FLDs and scientist- farmes interaction on regular basis,  In dhis digital era 10T plays an effective role in faster
dissemination of information and sharing of ideas. WRCSS flax developed a bi- fngual Mobile App “seed spices infe” on

android platform, NRCSY fas alse developed o dedicated webpage for Sophisticated Analvtical Instrument Facility
(EATF) aund same is aleo available on TCAR website’s KM portall The roof top based solar energy plant Ingugurnated by
Hom'ble Dv. T Molapatry, Director General, ICAF, 15 now bearing the fruitsin form of electniciey Bl savings in tune of
lakfesof rupees during 2007-18.

The cunnelative rainfail in the country during the uonsoon season, te. 1° June to 307 Seprember, 2017, has been 5% fower
than that of the Cong Pertod Average (CPAL however this has not adversely impacted the seed spices area rather cumn,
fenmel and fenugreek acreage fias mervased in some parts of Guparat and Rapasthan. In lase three years from 2014-15 ro
2016-17, with addition of more than one lakl hectare to seed spices theiracreage tn the country, 1t kas expanded more than
six per cent, from 16,29 to 17.40 {akf fa. More than this, production has increased by altmost 26 per cent as resuit of
mereased productivity of seed spices other than area. Export of seed spices fas also moreased by 13934 crore rupees from
260746 to 274680 crore ripees tn respective years. During tids pevied ighest expansion Ras been seen under fennel and
fenegreek cultrvation. Overall share of seed spices in total spice production in the country has tncreased from 18,90 to 20,54
percent to total spice production.
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I aw thankful to the Clhainnan, 3° QRT of ICAR-NRESS, D A, R, Pathak, Hon'ble Vice Chancelor, JAT, Tunagadh
and othermembers of QRT for their suggestions for further improvement and theer emplhiasis for transferof techmologies
to move and more farmers through efficient dissemination mechanion thus enfancing the valiee chain from farm to fork,
After the review of NRCES, Ajmer, the QRT has rated the NRESS by EXCELCENT Grade for outstanding research and
development made during the reporting period.

I am grateful toDr, T Mohapatra, Secretary, DARE and O TCAR, for perttnent guidance and encouragement. § place on
record mry stncere gratitnde to Dy ALK, Singh, DRDG (Hovticulture Science) for s persistent support and encouragemesnt in
Rel D activities and progress of the institute, | thank ot ©r. L Janakjram DG (Wort, Sci- 1) for providing  all the
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18 on time. d thank all the scientists, officers and other staff members of the fnstitute for their sdgnificant contribution
marde in fulfiilling vhe mandate. I fope this fsue will surely felp the stakpholders on many aspects that u essential for the
prosperity of seed spice enltrvators and benefit of users, | plagce before the readers thisannual report 2007 18 for comments
wwiliich will fe Relpful forits future improvement.

Aymer _ti___
15 Tune, 2018 {Gopal Lal)
Orrecror, JCAR-NROSS
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1. EXECUTIVE SUMMARY

1.1 Crop Improvement

Total 42 germplasm fines were collected in different
seed spices. bwenty one germplasm lines were
collected from Sikkim which includes 6 coriander, 5
fenugreek, 4 ajwain and 6 nigella. Besides this;, &
coriander, 5 fenugreek and 10 cumin lines were also
collected from Nagaur, Barmer and Jaisaimer districts
of Rajasthan, NRCSS is having a collection of 2167
germplasm lines form ten seed spice crops,

Fenugreek variety AFg-5 and coriander variety ACr-2
were identified for national release in XXV AICRP on
Spice workshopat Guntur (Andhra Pradesh).

A station trial on coriander was conducted with 9
entries and one check varlety (ACr-1}. Entry KSR/RSM-
21 was recorded highest sead yield {1822 kg/ha) over
the check variety ACr-1 (1022 kg/fha). In another
station trial was also conducted with 8 entries along
with 2 check varieties (ACr-1 and Hisar Suganda). in
Entry UD-353 highest seed yield (1491 kg/fha) was
recorded over the check varieties ACr-1 (1384 kg/ha}
and Hisar Suganda (1047 kg/hal.

A station trial on cumin was conducted with 12 entry
and two checks, among the entrigs CE-15(77.07 g} and
CE-13 (68.5 g} were recorded higher yield per plot
whencompared to check variety GC-4 (60,33 g

I an experiment conducted on fenugreek with 9
entries along with one check variety (AFg-3). Entry IC-
571706 was recorded highest seed vield (1604 kg/hal
overthe check variety AFg-3 {1468 ke/ha),

Through hybridization In fennel, 71 hybrids (F ) were
made.

Fennel genotype AF-87 was reported lowest disease
incidence against Romularo blight {PDI-13.33).

A station trial an fennel was conducted with 13 entries
along with 3 check varieties. Entry AF-257 recorded
highest seed yield (1899 kg'ha) and AF-30 also
recorded maximum essential oil content (1.746%)
over thie check varieties AF-1and AF-2,

I i, generation of fennel, out of 190 mutant lines, 67
mutant lines were found maore diverse in one or more
characters as compared to thelr parents (RF-125 and
AF-1), Two dwarf [65 cm height) lines RF/225/37/10
and RF/250/73/1 matured early (150-155 days) than
Its parent variety RF-125 {180 days).

& trial on apwain was conducted in which highest yield
{1565 kgsha) was recorded In AA-96 genotype as
compared to check variety Ad-1 (1094 kg /'hal,

A trial was conducted on 9 advance lines of nigella, The
maximum seed yield (1639 kg/ha) was recorded in
AN-4 followed by AN-19{1372 kg/ha).

A station trial on dill was conducted with 11 entries
alonig with 2 check varieties [AD-1and AD-2), Entry AD-
5-44 gave highest seed yield (2854 kg/ha) and AD-5-45
(L0797 %) gave marimum essential oil in station trial
over the check varieties AD-1 [2098 kg/fha & 0.791%)
and AD-2 (1176 kg/ha &0.947%).

In anise station trial, among the different germplasm
lines, maximum seed yield {1100 kg/ha. ) was recorded
in Ak-17-54 line, which was higher than check variety
Ajmer Arise-1 {730 kg/ha). Besides high yielding, its
mature 15-20 days early than check variety Ah-1.

For celery a station trial was conducted with 13 entries
and one check variety {ACel-1). Celery entry A-Ceb-14-
34 was recorded highest seed yviekd (1696 kg/ha) and
K-24 was recorded manimum essential oll {2.32 %) in
station trial aver the check variety A-Cel-1.

High-throughput de novo transcriptome seqguencing
and differential gene expression [DEG) analyses were
carried out using coriander resistance (ACr-1} and
suscoptible [C5-6) varieties for stem gall. DEGs
between samples, found a series of candidate genes
and pathways associated with stem gall resistance in
coriander.

55As transferred fromy carrot to corander were used
for molecular diversity analysis of corlander verities
and were found very useful, Dendrogram generated
through 55R marker showed simifarity coefficient
value inrangeof 0.0510 0.88,

E5Ts were developed for the coriander crop using
transcriptome sequences of the NRCSS, Ajmer variety
{ACr-1). 1,15,000 Microsatellites were developed
wsing the MISAv1 0 software from transcriptome.

1.2 Crop Production

amang the sowing methods, maximum seed viekd of
all the seed spices were recorded with transplanted
crop by raizing the nursery in soil less media {2012
kg/ha} followed by pro trays {1921 kgfha) irrespective
ofthe seed spice crops,
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productivity was recorded with raised beds of 75 cm
coupled with drip irigation {68.6 kg seed/ha cm
water] followed by raised beds of 150cm coupled with
dripirrigaticn (63,1 kg seed/ha cm water) and lowest
with surface irrigation (19.8 kg seed/ha cm water}
irrespective of the seed spice crops. The maximum
water productivity was recorded with fenugreek (B2.9
kg seed/ha cm water) followed by corznder and
loweest with cumin (28,4 kg seed/ha cm water].

For highest yield and quality, at least 80-100 kg of N or
mare was required in light textured =oil. Under thesa
conditions P application was not much encouraged
however 50 kg of P reported  optimum for yield and
guality. For good yield (seed and Gil) and nutrient use
efficiency of fennel, at least 80 kg N was reguired
pither with 8 or 12 tof FYM. Under Ajmer conditions,
at least 35 kg of 5 was reguired to cariander for higher
oil yield, Wloreover, availability of N, B 5 and
micronutrients with 5 application was more while
seed yield was not encouraged.

Irfight textured soll, sodicwater could be applied up to
RSC-14 meq/l successful in dill, However, soll sodiclty
in terms of soil pH 9.2 could be tolerated by nigella.
Risein temperature reduced the germination and also
delayed it in fennel. However, crop yield and gquality
wias optimum when soil temperature was in range of
29-36°C during sowing and at harvesting 26-36°C.
Liming in acidic soil (pH 4.8} improved the yield of
fennel and dill however, response of dill was prime
owver the fennel,

Fennel crop responded well in terms of growth and
yield to soll application of fron {10kg/haj+ soll
appfication of zinc |5 kg/ha) + zinc foliar application
[ 0.5%]) aver the contrel and other elements such as
copper, manganese and boron.

Exc-rhizospheric [92 strains] and endo-rhizospheric
(25 strains] microbes have been lsolated from
different samples of cumin plant collected from
MRCSS field. The maximum bacterial population
(T2x10° cfu/g) was recorded in GC-4 followed by GP-
19 (63x 10° cfufg) while minimum among tested
germplasm lines was recorded in SP5-249,/13 {36x 10°
cfu/gl. The masimum fungal count was recorded in
cumin germplasm ACWMRB-16-3 (31.2x 10°cfu/g) and
minimum in SP5-249/13 (12x 10°cfu/g).

irrigation methads, maximum water =

The maximum fenugresk seed yield was recorded with

T, Rhizobium sp +8. megaterium (2454 g per m')
which was at par with T,- Rhizobium sp.+ 8. subtilis +8.
megoterium (241.72 g per sg. m) and minimum seed
yield was recorded with T,-control {19172 g perm’).

In coriander crop 73% potential evaporative (PE) and
75% recommended dose of fertilizes (RDF) are
optimum dose of drip irrigaticn and fertigation levels
while in fenugresk drip irmgation at 50% potential
evaparative [PE) and 75% RDF is optimum for prowth
andyield.

1.3 Crop protection

Cumin biight was reported mare in intensity (PRI &-18)
at Ajmer, Tonk, and Pratapgargh localities whereasthe
disease was prevailed comparatively lower (FD10-6.2)
in Nagaur, Barmer, lodhpur and lalsalmer.

Stem gall disease was in lower intensity |2.5%) in Kota,
Baran, Jhalawar, Anta and some adjacent area of
Mladhya Pradesh,

Sclerotium rot disease of coriander in Hadoti region
was reported (PD10-30]

Leaf blight of fenugreek was appeared during 14-21
January and spread there after by increasing the
disease PDI,

Significant reduction (<50%] in powdery mildew and
leaf blight diseases in fenugreek was observed in the
spray schedule |copper oxychloride followed by
propiconazale/ difenoconazole) chlerathalonil and
hexaconazole].

Fenugreek lines A3-23-3, A1-1-2, A2-17-7 and C2-55-4
showed tolerant reaction against leaf blight and C2-
55-4, B2-19, AZ-17-7, Al-1-2, A3-23-3, AFg-3 and
AFg-4 showed tolerant reaction against powdery
mildew disease of fenugreek.

amangst eleven botanical products and biopelsticides
tested against aphid, plant extract of Copperis
decidua @ 10mlfitre and fruit extract of Citrullus
celocynthis @10ml litre given best contrel {reduced
69,04 and 67%] population on coriander.

Two wild botanical products {Coppors deciduos) plarit
extract @10mifitre and Citrellus colocpnthis fruit
extract @10ml/litre were identitied and
recommended for the management of aphid and
thrips population on cumin {mortality 67.48%,
66.74% and 71 and 68,77%).
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I diversity study, a total of 34 floral visitors an ajwain
and 27 flaral visitars an dill were recorded  In which
Apis florae was reworded most abundantly 27,10 and
19,22 bees/m’ /minute] pollinator on both the crops.
Impact of insect pollinagtors on yield of apwain and dill
was studied and found that the yield of ajwain
(1352.25 kg Mha) and dill {1430.00kg/ha) was recorded
In bee pollinated plots, which were 60.63 and 47,80
percent higherthan without bee pollination plats in
both the crop, respectively.

Population of Pratplenchus throne in cumin seil were
fluctueating durlng the cropping season and two peak
population level recorded on the 49" and 7" standard
week, However application of soil sterilent Metham
sedium and Dazomet gave complete protection up to
the maturity of the cumin crop.

1.4 Basic sciences and post-harvest technology

In fenugreek, water stress glven at midterm growth
stage {60 DAS) does not affect seed yleld in most of the
genotypes while terminal water stress (90 DAS) affects
seed yield significantly. Under midterm stress
condition maximum sapogenin [6.52%) was observed
i BA-22-7-2-1 while minimum [5.25%) was recorded
in genotype AFg-3. Paczee 10 ppm when sprayed at 90
and 105 DAS gave more yield {1470 kg/ha) than
contral with significant reduction in plant height (9.6
%} of tennel,

Value added products from seed spices [Squashes, RTS
and fenugreek biscuits) developed) scaled vp followed
by marketing and selling at different seminars,
conferences kisan melas, spice parlor and others
trainings so that commercial output of developed
value added products can be achieved.

The cumin plants were sprayed with Propiconazale in
single dose, double dose and five fold doses at the
recommended concentration [0.1%). The results
indicate significant decrease in soil microbial biomass
carbon contemt  for all the three doses of
propiconazole as compared to controd,

The soll enzyme Dehydrgenase activity (DHA)
decreased up to 307 day after spray at single dose &

dauble dose but it continued to decrease continuoushy
in five fold dose till harvest. The DHA is most

susceptible parameter to pesticide application.
Fluorescein diacetate hydrolising activity (FDHA) is

also a measure of total microbial activity in soils. This

activity decreased up to 15 days at single dose &
double dose but further decreased in five fold dose till

harvest,

1.5 Sacial sciences

Bizssemination of seed splces production and post-
harvest technmology through demonstrations,
trainings, workshops and seminars under MEHand TSP
Two hundred and three front line démonstrations
[FLDs| of different seed spices were conducted during
2016-17 in Trikal Sub-plan area of Rajasthan in
collaboration with Erishi Vigyan Kendra, Pratapgarh,
Banzwara, Dungarpur, and S5tate Department of
Agriculture, JThadol, Udaipur, Yield of seed spices
under demanstration plots was higher in comparison
to local checks/practices which were 30.42% higherin
corfander, 26.47% In fenugreek, 26.20% in ajwain,
16.44% in nigefla, 23.29% indill and 35.05%in fennal,
fssessing approachability and fadlities of ICT and
effective medium of information dissemination to
cuminand corlander growers of Western india

It was observed that ATMA and state trainees were
miore aware about ICT as compared to field surveyed
farmers due to their good econamical statws, almost
all were using the smart phone, Where as more than
0% farmers owns cell phone (basic as well smart) in all
groups which were surveyed,

There is synergy between literacy rate and the digital
fiteracy rate and thus affecting the use of ICT.

1.6 Externally funded projects

Among the protected structures, maximum seed yield
of 1961.4 kefha were recorded at plastic sheest
vertical wall followed by 16966 kgfha with insect
proof net covered walk in tunneks and 1636.5 kg/ha
with plastic sheet covered walk-In tunnels, Among the
crops maximum seed yield of 2589.3 kg/ha were
recorded in fennel with wertical wall.

frmrong the different color tested green and black shad
netwere more effective for off seascn leafy coriander
and fenugreek production than white and red shad
mets during June and July, 90% shading Intensity of
grean shad net or 5% black shad nets were egually
effective for higher leafy biomass production during
off season for both coriander and fenugreek,
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Maximum dry biomass (3130 kg/ha) of kassuri methi
were recorded at 80 kg seed/ ha which were declined
gradually with decreasing seed rate and lowest dry
biomass {2564 kg/ha) were recorded at 20 kg/ha seed
rate.

The experiments for the development of sustainable
seed spices based cropping system In kharlf (moong
bean and cluster bean) and rabi (coriander and fennal}
were conducted at organic block of research farm,
MWRCSS, Ajmer.

Amang six organlc based 1P8 modules [incleding
control) tested against aphid and thrips on corfander
and fennel, [Ph module -3 (garfic extract 10 ml/lit +
azadirachtin 0.03% EC @ Smlflit + fruit extract of
Citrullus colocymthis 10mlflit.) was given best
management of aphid [67.10% and 65.40% reduction
i corlander and fennel respectively} and thrips
[63.84% and 62.37% reduction In corlander and
fennel, respectively).

In corander, five organic treatments (including
control) vie., soil selarisation (20 days), Trichoderma
(Bg/kg seed as seed treatment + 2.5 kg/ha as soil
application), neem cake [0.5tfha], caster cake
[0.5t/ha) were evaluated, Among the treatments, soil
solarization was found most effective (PO 1.7)
followed by neem cake [PDI 4.8B) while the disease
[Scterotium rot of coriander ) was recaorded maximum
[POLE.B) under control plots.

Honey bee species Apls floreg was found most
abundant pollinator on cumin {13.33 bee/m’ bloom
area) followed by Fpisyrphus batteatus (10.00 flies/m’
Hoom area). The result showed that yleld of cumin
£10.41 kg/ha was obtained in bee pollinated plots
(caged) which was 40.03% higher than control. The
highest veeld af nigella {927.50 kg'ha) was obtained in
bee pollinated plots [caged] which was 45,16% higher

than control (without bee pollination-caged with
insect proof yion net),

1.7 Other activities
»  Approximately 18, 545 wvisitors including farmers,

stakeholders and students visited the |CAR-NRCSS
experimental farm, knowledge park and bo-control
lab during 2017-18. Variouws farmers' group from
Rajasthan and adjoining states viz., Gujarat, M.E, LLE,
Punjab, Haryana and Maharashtra visited the centre

during cropping season as well as off season of seed
spices, Groups were explained about the ongoing
research activities and various seed spice production
technology developed by the centre,

Ten dian’s Yoga Practice organized during June 11-20,
2017 (5.30-7.00 AN} under the guidance of Yoga
instructor and demonstrators form Vivekanand
Kendra, Kanyakumari, Branch Ajmer.

Beel Vitron Pokhwods organized, during 14-30 Sept,
2017, awareness campaigning among the farmers
towards the HYV developed by NRCSSS, Ajmer through
"Beej Roth Yatra" and vocal means was carried out.

& model training course on "Protected cultivation and
precision resource management for horticultural
crops and seed spices” sponsored by Directorate of
Extension, Mindstry of Agriculture, Govt of Indla was
arganized during 19° to 26" January, 2018 at ICAR-
MNRCSS, Ajmer.

A State Seminar on "Sustainable Agricultural Practices
for Seed Spices” was organized jointly by ICAR-
Mational Research Centre on Seed Spices, Ajmer and
DASD, Calicut wnder MIDH during 24-25 February,
2018 at ICAR-NRCSS, Ajrmer.

Under Roshiriya Krishi Vikas Yojono (REKVY] a “Seed
Processing Workers" training sponsored by
Agriculture skill Council of India {ASCY) was conducted
for 21 days {5-26 March, 2013} at ICAR-MRCSS, Ajmer.
Under Swachh Bhaorot Abhiyen, events such as
cleanness drive and  awareness campaigns Were
organized at centre,

Under the Merg Goon Mero Gowrgv [MGMG)
programme,; developed technologies on agriculture
were transfertothe adoptedvillages of NRCSS.
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2. INTRODUCTION

The flavour and aroma of Indian spices are spread
throughout length and breadth of Globe. Tokal 109 spices
arefisted by 150 and 63 spices are grown in India. The seed
spices are a group, which denates all those annuals whose
dried fruit or seeds are used as spice, There are about
twenty seed spices arg grown in India, the fmpaortant
among them are coriander, cumin, fennel, fenugreek,
ajwain, dill, celery, anise, nigella and caraway. Almostall
the seed splces are winter season crops (Fabd) need coal
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 to these crops. Late winter rainfall
also adversely affect the gquality amd guantity of
production by infestation of disease, pests etc, The seed
spleces are commenly used in pulverized state, primarily
for seasoning or garnishing the foods and beverages. They
are also used im preparation of various value added
products viz, splee olls, oleoresing and spice powders.
Seed spices possess industrial importance and are used in
cosmetic, perfumery and warious pharmaceutical
preparations medicines. The seed spices constitute an
impaortant group of agriculture commodities and play a
significant role In our national economy. Since ancient
time, India has always been recognized as a land of spices,
Send spices account for about 51.79 per cent and 19.06
per cant of total area and production of spices in the
country, Out of the twenty seed splces grown in the
country ten are prominent. The mandate crops of NRCSS

Ajmer are coriander, cumin, fennel and fenugreek as
major seed spices, whike ajwain, dill, celery, nigella,
caraway and anise constitute minor group of seed
spices.Seed spices and less biomass producing  and high
value crops, reguiring 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. Seed spices also
play important role in the annuwal export basket of spices
of aur country. Production of seed spices has many
constraints that need to be tackled on priority. 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 productivity are very low
seed replacement rate, the lack of authentic seeds of
improved wvarieties, growing of these crops In
tow/marginal sodl fertility and drought prone conditions,
attack of major pest and diseases and abowe all
unarganized marketing, Several factors lssues emerge
after making analysis of different constraints affecting
production of these crops. There is need for systematic
and well planned strategic and applied research backed
by a vigorouws transfer of technology campaign for
promation of the new technologies evolved.

in last three years from 2014-15 to 2016-17, with addition
of morethan one lakh hectare (o seed splces their acreage

in the country it has expanded more than six per cent,
from 16.29to 17.40 lakhha. Moretham this, production

Ciarryiri B0 ARE 155500 183820 &08 503
Corlander 553 4a] Api00 49813 SA) a5
Fenugreel 121 e AXI00 13048 X6 247
Fennel EL:| (] 11650 13166 76 129
fpaiain FL ia = = i) 16
Testal FLiF 1155 23RIS0 FROTaR - 170H 1488
Seed Spices

Total Spices. 3317 EL0& 23GXE0 260746 34T E55HE

97790 153113 76D ABE 119000 196320
4F100 43681 B&3 =] 0300 I8
TR 1 3 S 511 120 LAGRD 18277
15320 17040 7S 125 SIS0 20876
= = 24 1 - :

186540 235314 1740 1454 715130 274580
186540 236314 9535 7077 219130 274680
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has increased by almost 26 percent as result of increased
productivity of seed spices other than area expansion.
Export of seed spices has also increased by 139,34 crore
rupee from 260746 to 274680 crore rupees in respective
years, During this period highest expansion has been seen
under fennel and fenugreek cultivation. Overall share of
spegd spies in total spice production in the country has
increased from 18.90 to 20.54 percenmt to total spice
production.

Whike, this presents an excellent commercial opportunity
for the country, we must remember that there are
important competitors waiting in the wings. These
countries nclude Egypt, Iran, Pakistan, Turkey, lrag,
Morecoo and [taly, It is thus important that in order to
meet this challenge, there must by a guantum jump in the
provduction and productivity of seed spices;

Rajasthan and Gujarat have emerged as "Seed Spice
Bow!" and together contribute more than B0 per cent of
thie total seed spices production in the country. Other
important seed splce growing states are Madhya Pradesh,
Orissa, Tamnil Madu, Andhra Pradesh, Karnataka, Sihar,
Uttar Pradesh, Punjab and West Bengal. India grows
abaut twenty important seed spices, The major amang
these are coriander, cumin, fennel and fenugreek. Other
minor seed spices crops include ajowam, dill, nigelia,
anise, caraway and celery which are grown In smalber
areasin different parts of the country.

3.1 History

There has been ever increasing demand of seed spices
and importing countries look at India as consistent source,
In wiew of the aforesaid importance of seed spices in the
country, the Indian Council of Agricuftural Research
established the National Research Centre on Seed Spices
at Ajmer to Initiate research work on seed spices
especiatly aimed at improving the productivity and guatity
with reference to export value and domestic demand. The
Indian Planning Commission approved establishment of
an independent Matbional Research Centre on Seed Spices
[NRCSS) during the IX Five-year Plan and came into being
on April, 22, 2000, The site selection cammittee
constituted im 1998 by ICAR, recommended
establishment of MRCSS at the site offered by the
Government of Rajasthan with 50 acres of land.

1.2 Locathon and Climate

The MRACSS is located In Tabdji farm area on the Ajmer-
Beawar road, 13 km away from railway station in the city.
The Ajmer city is well connected by road and railway line
to Ahmadabad and Delhiwith distance of 316 km and 388
km, respectivefy in opposite directions. The nearby
airport is laipur, situated about 125 km away from Ajmer,
The centre lies.on 740.35" 39" E to 740 36' 01" longitude
and 26022 12" to 260 22" 31" M latitude at an altitude of
460.17 m above mean sea level. The soil of the research
farm is sandy loam, poor in fertility and water holding
capacity, having pH B to B3, EC 0.07 to 0,12 and arganic
carbon 0.15 to 0.23%, available M 178.5 kg/ha (low), PO,
12 kg/ha (medium}, K;0 85 kg/ha (low), Ca 214.7 kg/ha
(high), Mg 258 kg/ha [medium), 5 27 kg/ha {medium),

The ralnfall in the area s highly erratic and more than 90%
of the rain is received during July to September with
several intermittent long dry spells. The monsoon rains
generally commence by the end of June but sometimes
delaved till the first week of August. The rainfall is
canfined to the period mosthy between July to September,
the rainfall awerages between 250-500 mm with a
maximurm of 750 mm in good rainy years and 50-200 mm
in scanty rainy years. The temperature ranges fram 2-5'C
during lanuary and 42-45C during May, The winter
showers are meagre. Occurrence of drought ks frequent.
Theannual loss through PET is 1566 mim. The occurrénce
of frost is also observed occasionally, generally after a gap
of every 2-3 years, The relative humidity in the district is
penerally higher than 60% during the mensoon season
reaching to as high as 75%, but the annual average
humidity is less than 50%,

Weather Regort [2016-2017) NRCSS, Tab)l, Ajmer

The agre-metearalogical data for the cropping year 2016-
17 for which the research results are presented in this
report is given in Annexure 1. The monthly weather
parameters recorded at agro metecrologlcal observatory,
MRCSS, Ajmer for the year 2016 and 2017 are presented in
Table 1 & 2. A total rainfall of 674.4 mm was recorded at
Agro-mel Observatory as companed to the mean annual
rainfali of 529.0 mm {for the 100years), The year 2016 was
a high rainfall year {27.4 % of the mean annual rainfall)




—y

Intraduction

||.J-

at NRCSS, ajmer, The maximum monthly rainfall of 27%.6
mm was recorded during August, 2016, whereas it was
maximum 161.3 mm during July, 2017, The minimum
temperatures (1.0 *C) was recorded on 11, 12 and13”
lanuary, 2016 and a frost event was happened which
damaged the seed spices as well as vegetables severaly in
the area. Whereas, maximum temperatures 43.5 "Cwere
recorded on B° May, during bath the years. The lowest
relative humidity was 22 per cent an 23" April while the
highest (96%) was recorded on several occasions during
the year. The total open pan evaporation during the year
2016 and 2017 were 2445.5 and 26280 mm, which was
3.62 and 5.18 times higher than the annual rainfall. The
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lowest avaporation of 0.5 mm was recorded

at many
times during lanuary and luly in bath the years, whereas
the highest evaporation were recorded 185 mm on 6
lune, 2016 and19.0mm on 3" lune, 2017, respectively.

3.3 Mandate

F  Basic, strategic and appiied research on penetic
resource management, crop improvement,

production and protection technoiogies for enhancing
and sustaining productivity of safe seed spices.

» Transfer of technology and capacity building of
stakeholders for emhancing and sustalning
productivity of seed spices
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Weekly weather data (minimum and maximuem temperature, relative humidity, evaporation and rainfall)
during 2017 at NRCSS Farm
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3.4 Mandate crops

i i o

T T

10,

Caorlander |Coriandrum sativim L)

Cumin (Cuminum cpminum L)

Fennal [Foericulum vulgare Mill)

Fenugreek [Trgonello foenumgroecum, Trigonelo
corpiculatal.)

Ajwain (Trachyspermum ommiSprague )

Dill {Anerthum grovealens L., Anethum sowa Kurz, )
Migella (NigeNo sotiva L)

Aniseed (Pimpeneliaanisum L)

Celery (Aptum grovealens L)

Caraway (Carumcand L.}

1.5 0Objectives

1.

10.

il.

Collection, ewalwation, characterization and
conservation of germplasm.

Breeding variety with high viebd potential, quality and
resistance to biotic-abiotic stresses.

Developing efficient agro-techniques for achieving
thie high production and productivity,

Evalving better and efficient management system for
control of pests and diseases,

Studyof nutritionaland water managament aspects.
Development of package on organic farming of the
sped spices for export, based on emvironment frierdly
preduction of potential technalogy,

Research onm seed technology for production of
fuality seeds of improved varieties,

Study of economicof production and marketing.
PDevelopment of pre and post harvest technology for
hetter processing, stofage and utifization,
Development of export oriented technology for
pxport of raw and value-added product towards
national econony,

Transfer of technology for farmers and extension
BEencias.

3.6 Finandial outlay (2017-18) [Rs. in Lakhs)
Equipment 2.00 2.04
information Technology  1.50 1.56
Furniture & Fixture 1.50 1,44
sataries 41500 415,06
Pension 33.00 6.19
Travelling Allowance 15.00 1500

Research & Operational 115,00 115.07
Expenses
Adrministrative expenses 265,50 265.50

Miscellaneous Expenses 450 4.5
TP 1.0 5.99
MNEH 2.00 194
Grand total BE2.00 835.19

3.7 Staff position as on 31-03-2018

1. Scientific Posts

a RMP Schentist 1 1
b Sceentist 12 10
[ Senior Scientist o7 o7
d, Principal Scientist 1 0
Total 21 18
2, Technical Posts
| Category | 4 T
b, Category i 3 3
[ Category il 1 i
Total & b
3, Administrative Poits
. Administrative Officer  0OF 01
b AFSAD/AAD Assistant 07 05
. UDC stenofLDC 03 03
Total 11 L]
4,  Supporting [Skilled Posts
Total 2 i
Grand Total a2 315
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3. RESEARCH ACHIEVEMENTS

Project 1) Conservation charascterfrathon and utilizatlon
of genetic resources in seed splces

Ci-1: Management of plant genetic resources of seed
splces (2014-19)
[R5 Meena, 5.5 Meena, 5 Chioudhary and &K, Yerma]

Germplasm collectlon and conservation: During 2016-17
total 42 germplasm were collected in different seed
spices, Twenty one germplasm lines were callected from
Sikkim (which includes 6 coriander, & fenugreek, 4 ajwain
and b nigellal, 6 corlander, 5 fenugresek and 10 cumin lines
were also collected from Nagaur, Barmer and Jalsalmer
districts of Rapasthan, NRCSS 5 having a collection of 2167
germplasm lines form ten seed spice crops. The total
assemblage crop wise available at NRCSS Is presented in
table 3.1,

Table 3.1: Total germplasm assemblages at NRCSS,
Ajmer

Cumin 100 107 247
Corlander 200 176 348
Fenugreek &2 a9 135 733
Fenmel 118 3 &6 297
Ajwain i a1 100
Dill 106 L 108 111
Migella a1 3 24 24
Celery 16 - 36 36
Anisg 18 - 13 18
Caraway & 2 z 10
Total 7590 B3 745 2167

Germplasm evaluation and maintenance: Evaluation and
maintenance of seed spices germplasm i Carried out by
respeciive crop curators through sib-mating or selfing as
per crop pollination behaviour. The curators: are alse
evaluating germplasm and recording observations as per
descriptors. This year, 155 seed spice germplasms were

sown for evaluation and maintenance which inclodes 114
line of dill, 27 lines of nigella and 14 lines of anise, Besides
this, 120 germplasm lines of dill, 12 germplasm lines of
celery and 110 germplasm lines of cumin received frem
MNEPGA were also evaluated under CRP on Biodiversity.
Nigella germplasm evaluation

& trial of 24 genotypes of nigefla were conducted along
with three checks nameby, AN-20, Pant Krishna and Azad
Kalongi in augmented design. Observations recorded as
per descriptor (Table 3.2), Maximum variability (O] was
recorded Inseed yield/plot (47,09%).

Table 3.2: variability recorded in ancillary characters of
nigella genotypes

Plant height{cm) 41.80 5487 10.70

Mo of primary

branches/plant 600 1080 815 1207
MNo. of secondary

branches/plant 134 3620 23.01 23.08
Mo. of capsules fplant 16.80 4580 2493 2635
Mo.of seeds f capsule . 6060 7EA0 6921 &T74
Sced yield / plant (gm) 350 2250 1244 44.40
Test weight (gm] 119 250 133 1647
Seed yield fplot [kg) 37.50 3%0.00 17230 47.09

Project 2: Genetic improvement of seed splces for
improving productivity, guality and tolermance to biotic
and abiotic stresses.

Cl-8: Breeding for high vield and quality in dill {2015-20]
tR.5. Meena, ¥.K. Sharma and N.E. Meena)

Station trial: A station trial was conducted with 11 entries
along with 2 check varieties [(AD-1 and AD-2| during the
year 2016-17. Entry AD-5-44 (28.54 g/ha) gave highest
seed yield and AD-5-45 [1.077 %] gave maximum
essential oil in station trial over the check varieties AD-1
{20.98 gfha & 0.791%] followed by AD-2 {11.76 g/ha &
.34 7% ). Performance of dill entries are given in Table 3.3
and Fig. 1.
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Table 3.3: Performance of dill genotypes for ancillary characters

AD-5-3-2 17320 1.07 14.87 6527 34.27 3327 3.95 .72
AD-5-3-8 164,60 6.13 13.40 7427 2827 3387 373 0.80
AD-5-1-3 165.07 7.40 14.53 60.60 ZB.E0 2820 4.16 1.02
AD-5-50 158.07 F27 15.73 78483 3BED 3180 4.06 .68
AD-5-14 149.07 Rl 14.40 72.20 29.87 35.13 4,53 0.71
GEEMFOOL 14193 r.27 15.33 8260 33.73 32.60 4.31 073
AD-5-11 167.33 B.60 13.40 70.07 3600 31.27 426 0.60
AD-GT 162,40 547 11.87 58.80 36407 36.60 4,72 0.70
AD-5-24 170:53 560 1213 L6887 34.73 35.20 q.38 0.56
AD-5-44 168.67 367 11.40 59.80 3580 31.67 4.04 0.80
AD-5-3-35 17227 633 1z.80 K873 3640 34.33 4.41 070
AD-5-1-28 177.80 B.53 17.47 Bo.73 33.80 31.80 4,39 1.05
AD-1 Ir2.0o0 f.33 1520 2287 40.E0 547 4,94 0.75
AD-2 16527 F30 1207 8087 3627 3267 2.81 094
Mean 166.57 6.79 13.84 7086 3453 33.28 4,10 0.80
SEmdt 20.65 0.847 1.62 876 L 3.E8 0,55 0.13
CO{0.05) 694 0.47 1.43 7B4 315 2,06 1.60 0.40
CW (%) 5 B .28 041 0,44 36 B:t5 1.56 2.02
" 5 C1-9 : Breeding for high yield and improved quality in
25.00 snay o “'u“ ajwain (2015-20)
e 17.56 82 [5.5. Meenaand R.K, Kakani)
g 14,74 1447
I I I I I I I I | I”—" A trial was mduqrd with 17 tfes'r entries along T-'q'lth
ki threo check vaneties namely, Ajmer Ajwain=1, Ajmer
500 Ajwain-2 and GA-1 during the year 2016-17. Dbservations
i on growth parameters such as yield and yield attributing

traits were recorded. Higher yield attributes and vield
p 2 5 o L

ffﬁ*ﬁpﬁﬁﬂ* "gé.,:f 'F'f'r‘p#"’ F [1564.72 kg/ha) recorded in AA-36 genotype as compared

ta national check. All observations were recorded and

data presented intable 3.4 and 3.5 given below,

Fig. 1: Average yiled of different genotypes of dill (g/hal
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Table 3.4: Variability recorded in ajwain germplasm

AR-1 1033 12400 - 1%&7 17600 .61 EE.EEI 1reT 2220

AR-2 .33 10807 14:87 18047 480 208,40 18.20 2313
Ad-BL 8.e7 12453 1547 16087 4.98 253,80 16.60 22.00
AT 11.33 116:33 14.00 16520 5.11 22193 1667 20.80
A-53 11675 123.40 16.93 242.93 5.56 219.78 17:E0 1313
A5 967 12380 16.47 FE.60 Sdd £35 20 Y73 211000
Al-45 267 121,73 1340 211,80 4.91 27167 15,67 22.13
A4-06 S.00 12493 1600 11653 a.597 263.33 1560 2273
A-Td 2.00 11667 1747 138,07 515 27023 1r.o7 2320
AR-T3 .67 120080 17.00 203.40 3.7 263,67 1713 21.47
AA-43 367 [22.2Y IRED 235.00 543 FLERH 18D 2047
AA-2T 9,00 11860 1760 203.00 .12 207 40 1660 19.33
Agf-21 3.0 12220 18.67 25487 5.07 248 60 1%07 2147
Ad-B 867 12247 987 17E.60 5,13 21047 16.27 1133
GA-1 1167 119.33 1x87 12520 L3l 220.20 1627 2187
A-E5 733 12053 1740 1IE BT S4B 199.73 16.E0 21.47
A4-100 67 114.6% 1720 213.73 5.14 225 B0 16.67 19.73
A-dd T&T 11853 1747 F1E.07 4.78 217.13 15.87 23,20
A3 .67 12107 1r53 14e.00 4,75 228,60 1620 2040
Ad-0l a.67 11747 15.93 213.60 313 257 40 15.33 19.73
SEm .52 3.51 0.83 13,8 015 1531 0.&7 0.re

CO(P=0.05) 1.49 10U05 4.38 E 1 AT 0.44 43.84 1.93 2326

v 875 s.0F 8.17 .82 L 1103 B.95 G40

Table 3.5: Performance of ajwaln genotypes Cl-15 ; Genetic enhancement of ankse for yield and yield
R e L AP SR Yo P =it e contributing traits (2011-2017)

LA K. Verma and O.P. Aishwath)

ff-1 65667 1094.44 1.132 1E

The tnal was comprised of 21 anize germplasm lines along
AA-7 BSE.67 109774 100r L& ith Heek selaty & Af 1. Th :
HA-84 B13.17 135528  10% 18 Vi QUE EURER YRty Agrer inak-L. NS Serige pur
=71 EE3.00 971,67 1.11 1.5 height of germplasm lines ranges from 43.32 cm (Ani-14)
AA-53 573.50 95583 0-Gh EE] to 61.32 cm (AGP-Ani-13}). Minimum day to flowering
AA-51 F9133 115227 1.06 20 o
i s A i b b were taken by Al 11'_54 E?-E._!! days), while ma:.lmum
AA-TE GiEE3 1568 72 108 1.9 days were taken by Ajmer Anise-1 (99.11 days]. Highest
AA-T4 773,33 1228.59 0.97 1.75 {10.62) number of primary branches was recorded in Ani-
AA-T3 bBEGS 114778 1Y 15 5 fallowed by Ani-7 [10.56), Ani-6 (10.30]. With regards to
AR-A3 SEL.a7 97111 1.01 1.25 )
AA-27 269.50 1387 50 0.99 a0 secondary number of branches, maximum [24.22] was
BA-T1 E70,50 1117.50 1.09 25 recarded in AA-17-54 followed by Ani-10{18.78) and Ani-
AAG 360,33 600.56 1.06 18 10 {18.67). Highest {39.57) number of umbel/plant was
GA-1 BEE17 114534 110 L9 recorded in Ani-15 followed by Ani-10{39.56) and Ani-16
AA8S FTE.O0 129667 1.16 L&
AA-100 B30.67 1399.44 1.13 15 (39.18]), while maemum umbellate per umbel was
AA-A4 BEE.83 1481.39 1.14 1575 recorded in Ani-4 (15.07) followed by Ani- 9 {14.82) and
Ad-3 TEL3Z 130222 100 LB AA-17-54 (14 67). Maximum {197.71) number of seed per
e o e Rl umbel was recorded In AA-17-54 followed by Ani-B
€0 {P=0.05} ED:J.E 13-3.13 U‘..'H- 0.1 {194.67] (Table 3.6). Enormous variability was recorded
V3 B9 .78 7.4 G2 with respect to days to maturity, where as earliest (150
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days) maturity was recorded in AA-17-58 followed by Anl-  superior than AA-1 with regards to yield and days to
2 [155 days), while check variety AA-1 taken 166 daysto  matwrity. Fig. 2 revealed that among the different
get mature, Highest (4.92g] yleld per plant was recorded  germplasm lines maximum (11 q/ha) yleld was recorded
i AA-17-54 [5.27) followed by Ani-1Z (3.98) and Ani-16  in followed by Ani-2 (8.6 g/ha), which was significantly
[3.84). Two lines [AGPF-2 and AA-17-54] were found  higher than Ajmer Anise-1{7.2g/ha).

Table. 3.6: Pooled data of ancillary characters of anise genotypes

AlmerA-1 5685 9911 892 1622 3318 1803 17131 166 3.78

Ani-1 56,51 8467 1016 1716 Ired 14.20 177.20 158 3.14
Arii-2 55,35 96.89 9.89 18.78 35.44 13.88 1B&.75 155 379
Ani-3 58.08 94 45 10,10 1660 i3.86 13,23 188.59 16f .49
Ani-4 36, 18 91.00 114 1588 1366 15.07 183,56 158 332
Ani-5 58.08 91.66 62  I6GTT 3687 13.76 186.98 1549 373
Ani-6 G5.BR 9:.BR 1030 16.82 3536 13.83 193.08 160 i
Ani-7 5571 95.66 10.56 17.69 3829 14.26 18699 1&0 351
Ani-g 5622 54,89 5.98 16.90 3r40 14.25 194.67 157 380
Ani-9 54.15 8511 871 16.35 3B.51 14.82 189.71 158 345
Ani-10 G4.28 911 5.69 18.67 3856 1355 16785 153 3.54
Ani-11 55.30 95.00 937 15.80 36.10 13.18 164.89 158 3.54
Ani-12 52,749 Ga4.22 8.77 17.19 36.91 13.03 165.14 150 398
Ani-13 61.32 933 8.70 1832 3BT 1296 185.84 156 3.36
Ani-14 43.32 2500 Q.77 16.32 35.38 12.18 160.45 160 3.5
Ani-15 53.53 94,44 9.60 16.20 39.57 12.93 164.47 160 3.65
Ani-16 45.03 593.00 5.63 15.83 39.18 12.65 153.85 160 3.94
Ani-17 41,58 91.56 B91 1278 33.83 13.32 151.05 1a0 3.78
Ani-18 44,34 20.64 B.48 12.51 30.43 12.37 155,65 160 385
AA-19 4370 98.11 E.b2 14.38 30.98 12.00 143.593 1a0 366
AA20 47.65 96,73 832 13.05 28.74 124.81 156.40 160 370
AA-17-54 B1.78 76.33 1010 24.22 3736 18.&7 197.71 150 4,92
SE(m) 3.29 3186 0.45 1.48 2.3 0.66 14.3 5.33 0.21
co 9.43 N/A 1.29 4252 6,38 MNA LTE M/A 0.624
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Fig. 2: Average yield of different genotype of anise
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Ci-19: Enhancing genetic vardability In cumin (2013-18) 4 and BE 209 respecthvely), whilte the highest test welight
[A.K. Verma and RS, Meenal were recorded in GP-41 (4.18g). In station trial-ll (Table
3.8), there were 12 entry with two checks, among the
entries, CE-14 (66,9 g), CE-13{68.5 g}, and CE-15(77.07 g)
were found superiar bo GC-4 (60.33 g.) when compared
vield per plot. In station trial-11 (Table 3.9), there were 12
entries and two checks, It was found that entry AC-WMT-
16-40 and AC-WMT-16-73 recorded higher yield (131.17
& 107.33 g respectively) and resistance/tolerance as
compared to checks variethes.

Under this project, three station trials were conducted in
cumin. In station trial-l [Table 3.7), there were 15 entries
along with two checks [CG-4 and RZ-209), The entrigs GP
3, GP 6, GP 7, GP 19 and GP 39 had the recorded the
higher yield {55.33g, 36,67g, 40.17g and 43.27g
respectively} as comipared tochecks (27,0 & 12 83 gin G-

Table 3.7: Performance of different cumin genotypes

GP B 26.33" 7.200 8.50% 14.27" 121.67° 3667 3.8
GE 7 23.60" B.93° 973" 11.60° 11667 50T .29
GP 15 23.13" B.00" 733" 14.27" 116,67 13.8% 3.38"
GP 17 26,537 G.60° 833" 13.407 114.33™ 1817 .71
GP 18 27.20" 6.71° 7.33" 18.73" 117.00™ 900" 1.7
GP 19 667" 647" 7.33" 20.60° 115.67" 40,17 418
GP 71 26.20" 56T 7.00" 16,60 115.00™ 217" 351"
GP 37 2680 [ § 767 15.07* 113.67" 17.67°" 181"
GP 39 28.93" 627" 110" 17.00™ 114.33" 43.27° 3ar
P41 22, 73" 583" 6.67" 14.40™ 117.00™ 15.50" 4.01°
G 47 562" .99 7.00° 18.40" 12067 15.00° 3.8%
GE 50 2533 £.33" 7.33% 16.80" 126.00' 27 50 3.4%
GP 58 25.807 6.67 6.00" 16.67" 123.33" 17.83™ 3.49°
GP 54 25.53" B.27" 7.33" 1647 122.67° 27.03™ 1.61°
GC 4 73.13"7 f.80" 6.67" 16.33" 112.33° 7.00°" 385

Lame supemcnpk Etbers o column do not & e spndficantly when compared by BAT fest at 3% ewed of sgnilicance
Table 3.8: Ancillary characters of cumin genotypes

27.07 280" 18.13 33.33° 3

CE1l L
CE2 2567 6.60° B.AT" 23.30™ 23 RT" 3.93°
CE3 27.800 627 9,33' 2567 1967 1.91*
CES 3007 6.00° &40 21.93™ 30,43 339"
CER 2467 6.20° 7.60% 20.40™* 61.90% 351*
CET 2487 &.60° 7.00 21.93™ 41.00" 2.98°
CEB 28.73" 593 733 22007 25.83" 318"
CE 10 2753 6.40° 7.10" 20.80™ 61.00% 3.55"
CE11 26.13" 5.93° 833" 19.93"* 53.00" 3.76"
iCE 13 2487 7.20° 12.20° 28.80" 6E.50" 314"
CE 14 26.73" 6.60° 800" .50 66.90" 3.55"
CE15 20.:T 647 13.00° 24407 7.or 353"
GCa 25.47 7.73 9.00" 1930 60.33* 3:21*
|_RZ 209 27.07 6:43° 767" 17.07 11.33 368"

fame supericnpk kteres ioog column do not GFer sipeficently when compared by DMAT 1est ot 39 lewed of signilicance
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Table 3.9: Ancillary characters of cumin genotypes

AC-WIMR-16-3 427" 5.40° 24.07" 121.00" 30,33 4.08* 60.44™
AC-WT-16-7 ®AT 5.07 27.00° 117.00™ 34,83 3.80% 54,23
AC-WT-16-14 26,67 5.00° 30.40% 11567 gl 77 348 46 98"
AC-WT-16-20 25.80™ 4,67 25.87" 114.67* 35.50 3.48™ 3476
AC-WHT-16-2 26.17™ 5.23° 2853 114.67% 83.33° .79 21.43°
AC-WMT-16-3 30,67 447 27.13" 114.33™ 39.00' 3. 77 53.86"
AC-WMT-16-4 24,53 493" 29,57 113,00 69,33" 3.16" 39.45"
AC-WMT-16-40  30.00° a.40° 31.53° 112.33" 13117 428" 20.12°
AC-WMT-16-73 2607 4.60° 23.07 111.3%° 107.33" 373 19.45°
SPS-15/15 2740 527" 26.87" 114.00% 31.50% 3.07 75.75"
SP5-245/013 24,53 4.40° 25.73" 118.00% 36.27 328" 27.65"
GC4 30.80° 513 24,93 12233 33,50 3.34™ 29.54"
RZ 209 2573 4.593° 27.53* 113.00 20.3%° 291" 1567

Sarme i peciodpl e inoa golumn do ol Pl §igndfcemtly wehan omjraned By DRART teil al 55 vl of dgnilicang

C1/13.2.1: Breeding for high yield, powdery mildew iz L
resistance and suitability to limited moisture condition s

L e
- 5 Eod
in fenugreek (2013-18) T o WA
(R.5. Meena, 5.N, Saxena and Y.K, Sharma) - "B N
Station Trial-l: A station trial waz conducted having 9 i r—
entries along with one check variety (AFg-3] during the e l l
N '-} -\.1'- ] 2 - l"h !.-l'l' i & - w tl;‘ -\L'-'.'

vear 1016-17. In entry A3-31-2-7(2) {10.61 q/ha) highest e

seed yield was recorded over the check variety AFg-3 S P ¥ A e S

(9.72 g/ha).Fenagurik variety {AFE-5) was identified for ¥ r e

national release. Fig. 5: Seed yield [q/ha) of fenugreek genotypes

Table 3.10: Performance of fenugreek genatypes for ancillary characters

B4-23-7-2-1  B5.07 4.53 733 2080 1740 1100

A3-31-1-17 14,00 453 7.00 20.80 17.40 1203
B5-73-11 7293 420 5.87 19.53 1600 11.80
[5-5-6-1 H3.00 5.67 747 21.87 15.20 1147
B3-77-8-10 B4 27 5.27 740 20.60 17.53 10.04
A3-31-2-7(2) 6833 4.93 1560 19.00 16.00 11.27
C4-2-14 6967 447 .40 20,40 16.73 13.97
i£4-23-1 e? 4,13 B.67 19.73 16.67 1017
B5-33-20 72.73 400 7.27 11.87 14.60 12.97
AFg-3 73.33 5.40 7.40 22.40 17.60 13.47
Mean 75.20 471 7.84 19.70 16.51 11.82
SEmz 1.98 021 275 0.78 1.28 0.53

C010.05) 5.8 0.63 817 2.32 1.8 1.56

V(%) 0.46 0.78 6.08 0.69 1.34 0.77




:\ﬁ@‘y Research Achievements

.y

Station Trial-: A station trial was conducted with 9 entries along with ene check variety (AFg-3] during the year 2016-
17. Inentry IC-571706 [16.04 g/ha) highest seed yield was recorded over the check variety AFg-3[14.68 g/hal.

Table 2.11: Performance of fenugreek genotypes for ancillary characters

IC-605357 194.20 4.73 6.27 22,13 18.07 1077

IC-585601 209.40 5.20 b.40 2127 1747 10.47
IC-397265 212.60 5.27 B.ET 23.67 17.53 13.17
IC-418346 20500 4.80 6.73 2180 16.93 1197
IC-595323 216.40 453 B.atl 4333 18.40 1147
IC-595313 214.00 &.87 6.67 24.80 17.20 13.33
IC-571706 21220 5.20 b.60 2153 1733 14.67
IC-585559 230.40 427 B6.27 23.40 16.93 1213
IC-572835 2080 4.60 B.67 23.93 17.53 1233
AFg-3 221.80 5.47 7.27 30.47 18.80 13.37
Mean 211.68 4.89 b.Gd 24.55 1758 1244
SEms 166 020 0.23 1.33 0.41 020

€D {0.05) 492 L1 0.68 3.56 121 .37

CV %) 041 071 0B 0.94 0.4 111

C1/13.2.2: Breeding for high yield, small seed size and
stem gall resistance in coriander {2013-18})

™ TNTREYY i . {R.5. Meena and ¥.K. Sharmal)
i Station Trial-l {Green Leaves): One station trial was
C S conducted with 3 entries having one check variety (ACr-
| l l 1) during the year 2016-17. In entry KSR/R5M-21 (1823
i /ha) highest seed yield was recorded over the check
", . _.-"' p 4 _.'-" . . .*"l' .Q"" g -~ e 5%

variety Acr-1 (1022 g/ha). coriander variety {ACr-2) was

& 8 i WP E identified for national release in AICRP spices workshop at
Fig. 5: Seed yield (g/ha) of fenugreek genotypes Guntur,

Table 3.12: Performance of coriander penotypes for ancillary characters in station trizal-l {Green Leaves)

VOV/GL-125  109.67 627 7.33 1473 3.53 4,27 8.7 a.87

AIMER-GREEN 10947 4.67 6,20 15.67 547 513 813 0.44

IC-F71744 122.33 460 5.67 1813 580 327 8.07 13.93
I-363065 123.80 6.53 g.40 1653 &7 5.00 B.73 12,67
155/R-50 11973 §33 47 2027 707 7.07 820 1772
KSE/REM-21 11727 5.93 1.7 20,73 660 Tl 1157 18.22
ACT-238 12653 7.20 8.93 1733 553 5.20 8.93 13.08
IC-363881 11767 560 7.47 1787 547 5.40 11.20 12.78
JB8T-38/34 127,53 553 B.87 16.60 633 5.47 10.07 12.36
ACr-1 11853 6.00 8213 1513 547 4.53 11.37 10.22
Mean 11935 5281 1.57 17.34 593 5.46 9.70 12,63
SEmt 3.04 0.21 O.44 119 D44 .78 0.69 2.15

CD {0.05) 203 053 1.3z 353 1.3 233 2.06 6.38
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Fig. 6: Performance of coriander genotypes for
ancillary characters in station trial-l (green leaves)

Tabie 3.13; Performance of coriander genotypes for ancillary characters in station trial-il

Station Trial-il: A station trial was conducted including 8
entries along with 2 check vareties {ACr-1 and Hisar
Suganda) durimg the vear 2016-17, In entry UD-353 {14.91
g'ha) highest seed yield was recorded over the check
varieties ACr-1 (13,84 g/ha) and Hisar Suganda (1047

a/hal.

Alr1 10267 5487 5.20 15.33 5.2 5.53 8.73
Alrd13 104,47 b.27 9,50 17.93 G40 527 10,97
Hisar Suganda 113.60 6.20 9,07 14.40 5.87 5.40 13T F
JCO=309 122.73 6.53 10.60 2427 .00 5.33 12 .87
JC0-340 118.80 5.3 3,53 19.33 5.13 467 1440
MDOOR-14 121.13 7.13 393 25.07 5.80 500 10,77
VDV/GL-20 118.73 460 827 18.67 4.53 373 10,30
UD-353 10800 5.27 8,53 2467 .87 4.53 8.93
UD-589 67.73 7.20 2.67 2127 5.40 a0 12.67
VD-375 100 40 760 1013 24,040 5.33 420 11.43
Mean 10873 B.24 537 20.89 5.65 481 1128
SEm# 1020 0.23 .39 .87 .19 035 0.6T
CD{IiUE]- 303 0.67 135 258 .58 1.03 2
LT T IAdr - mutant plants were evaluated to know the variability and
210 o o 41 e stability of mutants for different characters based on
- maorphalogical and molecular basis, The earliest {54 days)
o l | flower appearance was recorded in M-36 followed by M-
i 39 {55 days) while among the different mutants, highest,
P O O Ry A number of primary branches (20) was found in M-

. -.
F ¥ R
J & 4

b
Fig. 7: Performance of coriander genotypes
sead yield {gfha) in station trial-ill

C1/14.2.1; Induction of genetlc varlabillity in cumin and
fennel through gamma radiation (2014-19)
[A. K. Verma, R.0. Meena and Sharda Choudhary)

The selected mutants were evaluated for different trait for
which they were selected in M, peneration, Total 190

followed by M-72 (18] and M-32 {18]. Dwarfism (Fig. 8)
was-observed in some of the mutants and minimum plant
height [60 om) was observed in M-36 followed by M-40
and M-61 {67.5 cm), M-76 (72 cm), M-63 (75 cm) and M-
T4 (73 em). Maximum number of secondary branches (S8)
wias recarded in B-72 followed by M-22 [55) and M-T0,
M-77, M-BE and M-17 were recorded 52 secondary
branches, Maximum number of umbels (260} was
observed in M-90and maximum numberof umbellate per




i
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umbel {42) was recorded in M-85, Highest number of
seeds per umbel (980} was recorded In M-85 while, aarly
crap maturity was observed n was taken by M-38 (155
days) followed by M-36 (161 days. Higher test weight {10
g} was found In M-70and highest seed yield per plant was
recorded in M-4 {307.1 g) followed by M-35 (270.99) and
M-2 {26175 g). Dendrogram generated through RAPD
marker showed similarity coefficient value in range of
0.00 8o 0.88 {Fig. 9). The dendrogram clearly divided the
24 mutants into Z main clusters. Cluster | included 23
mutants and cluster || incleded only one mutant, which
was mare diverse. The Random Amplified Polymorphic
DA [RAPD) analysis showed broad genetic diversity
ameng the mutants. Total 236 fragments were amglified
in all 24 mutants; polymorphic fragment were obtained
with all 5 primers with average 14.6 fragments per primaer,
Cut of 246 bands 73 bands were found o be polymorphic
and the level of average polymorphism was 29.6%., Out of
20 primers 5 primers showed amplification, the
polymorphism ranging from 24.4 per cent (OPE-20) to
37.2 per cent (OPE-15). Polymorphism information
conbent (PIC) ranged from 0.51 to 083 with an dverage of
0.70. In morphological analysis, some mutants did not
follow the patterm of RAPD analysiz indicating their
phenatypic characters to be Influenced by the

emdronmental factors. The 55K primers were amplified
but nat showing any polymaorphism within used set of
mutants, all the bands were monomarphic, This may be
due ta because of we have not crop specific 558 primers.
Armong the B4 mutants sekected from the variety AF-1in
M, generation, 12 found superior than its parent at least
one characters In M, generation. Besides this, 110 mutant
lines were also selected from M, Egeneration of fennel
based on morphological characters. In cumin M,
generation successfully raised and harvested the seeds
and the evaluation and selection of mutants will be done
innext generation.

R A R T R T R RN

Fig. 9: Dendrogram generated for
24 promising fennel mutants using
UPGMA cluster analysis based on RAPD
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C1f15.2.1: Breeding in Nigella sativa L. for higher yield  Plant height, number of branches, days to 50 % flowering,
and improved guality {2015-20) yields attributing traits and seed vield was recorded. The
[5.5. Meengand 5N, Saxena) maximum seed yield (163889 Kgfha] were recarded in

One trial was conducted on 9 advance lines of nigella. AN-4followed by AN-13(1372.22 Kg/ha).

Table 3.14: Growth parameters of advance lines of nigelia

AN-4 65,87 820 2480 30.80
&MN-10 65.20 B.20 24.33 30,20
AN-15 £3.53% B.00 24.33 30:00
AN-24 §7.07 7.80 33.07 16.80
SEL-4 al.80 7.83 21.07 25,30
SEL-4-1 Bd.67 T.B0 21.53 1640
SEL-5 61,87 7.03 20.07 26,33
HEL-9 768D 8.00 20,60 14,53
SEL-1D 7487 783 22.00 29,00
SEm % 2.89 0.12 0.78 1.89

CO{P=0.05) B.6G 0.35 2.33 5.68

CWY™ FAB 251 b6.0& 11.749

Table 3.15: Yield and yield attributes of nigells lines

AN-4 81.13 27.17 1.93 1638.89 107
AN-10 71.13 2933 2.20 1238.89 L13
AN-19 T9.87 2633 .06 137222 110
AMN-24 76.87 22.23 1.83 1261.11 137
SEL-4 T6.47 23.50 173 1177.78 150
SEL-4-1 7a.53 2267 2.05 78111 1.27
SEL-5 a2y 25.83 177 102222 s
SEL=5- T8.40 20.83 1.50 1188.85 1.29
SEL-10 i 24517 1.74 1347.22 0.63
SEm & 2.18 0.87 011 43.95 005
CD {P=0.05) 6.53 260 .34 131.76 014
vk 4 89 6.21 10.58 6.21 676

C1f15.2.2: Development of microsatelfites [5SRs}]  coriander varieties. Twenty four varieties were used with
markers for coriander (2015-18} 30 primers, The Simple Sequence Repeats [S5Rs) analysis
[Sharda Choudhary and M.K. Vishal) showed broad genetic diversity, Total 49 fragments were
amplified in all the twenty four penotypes; polymorphic
fragment were abtained with 20 primers with average

Successful polymorphlc 558 primers selected from last
year's data were used for molecular diversity analysis of
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2.45 fragments per primer. Out of 2% bands, 47 bands
were found to be polymorphic and the level of average
polymorphiso was 87.08 %%, Out of 30 primers 20 primers
produced amplification whereas 10 primers did not show
any amplification. Again out 20, only 2 primers showed
variable degree of polymorphism ranging from 68,66 per
cent [G55R-139) 10 100 percent in 18 primers,

Dendrogram  generated through S5R marker showed
similarity coefficient value in range of 0.05 to 0.88. The
dendrogram clearly divided the 24 genotypes into 8 maln
clusters. Cluster | included 8 genotype, cluster 1l included
5 genotype, cluster Il included 1 genotype, cluster IV
included 1 genotype, cluster V' included 2 genotypes,
cluster VI included 1 genotype, cluster VIl included 1
genotype and cluster VIl included 5 genotype
respectivaly.

Two and three dimensional principal component analysis
based on 558s showed similar clustering pattern of 24
genatypes as evident from cluster tree analysis. Mast of
the genotyoes were in eight major clusters, The clusber
first having makimum genotypes having fwo minor
clusters incleded total eight genotypes. On the basis of
molecular studies {55R), Co-1 appeared superior,
genetically diverse and promising: hence could be
gainfully utilized.

ESTs were developed for the coriander crop using
transcriptome sequences of the NRCSS, Ajmer variety
[ACr-1). Microsatellites were developed using the
MISAv1.0 saftware from transcriptome. Insilicovalidation
confirmed the 5585 availability at difference sizes and

distance,
Dietails and statistics of 558 identifeation

Tma gl RO LT I
Temm o ol 1oy e e g e s wmAlLem R
Tia’ gl od Wi 25 e LTS
i el o o R s B ETE L ]
Rl p s can v mory k| 559 (8 41] L
LT T L .
[T Tap— [ L
i bk F e, LAk LA IE]
Trire esiirid e i Fe]
Brus rerrm b e E (1
binin maim b i £l i

€1/15.2.3: identification of molecular marker associated
with stem gall in corfander (2015-20)

{Sharda Choudhary and R, D, Meena)

Seads collected from previous years [2015-16) season
were sown In the field (two locations KVK, Anta and
MRCSS, Ajmer] with taking care for purity for ACr-1and C5-
6. Field Screening was done for stem gall for both the
verities. Total DNA and RNA were [solated from the
resistance and susceptible leaf sample. Resampling was
dene for the confirmed samples for RNA isolation and
cONA Hbraries were prepared, The RNA-seq palred-end
sequencing libraries were prepared. High-throughput de
novo transcriptome seguencing and differential gene
expression (DEG) anslyses were carried outl wsing
coriander resistance (ACr-1) and susceptible (C5-6)
varieties for stem gall, After removing the low quality
sequences from the raw data, 49,163,108 {2 x T5bp) and
43,746,120 (2 = T5bp) high quality reads were retained for

resistance and susceptible samples.
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Table 3.16: CDS of 52506 in resistance and 48858 In
susceptible sample were identified

Numberof reads 45,163,108 43,796,120
MNumber of bases 7.404,005,575 6,5%0,095,417
Number of transcripts 59,933 56,861
Totaltranscript length 42,309,113 70412570
{bases)

M50 1854 1730
Maximum transcript length 13930 13,133
Minimum transcript length 200 200
Mean transcript length 1373 1238

L% statistics

Muminer of COS length 52506 48858
(Bases)

Total COS bength (bases) 54256515 45786651
b agimum C6 length S114 B5a7
Minimum CO5length 257 297
Mean COS length 1pa3 937y
Rangeaf COS

200= CD5<5D0 13533 13892
S00= C05<1000 LEAZE 17914
1000= CO5<2000 15538 13831
000 05 <3000 617 2610
3000= COS <4000 1005 485
00 O35 5000 225 100

COS 500 ik P

Range of transcript

200= transcript =500 13337 14420
SO0« transcript <1000 B35 13104
100 transcripe <2000 JORED 19361
2000= {ranscript <3000 A795 073
3000= transcript <4000 2p453 2099
A000= transcript <5000 b1 560
transcript =500 603 244

Functbong] snpotation vsing Blasix against protein diytnbase
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CI/16.2.1: Breeding for dwarfism and Romulorie bilght
resistance/tolerance infennel (2016-21)

(R.5. Meena, R.0. Meena, 5. Choudhary, M.K. Meena and
.M. Sexana)

Breeding for dwarfism: Artificial hybridization was
attempted and seed setting was found in 71 crosses.
These F, seeds were sown in the field for the evaluation.
After flowering main umbel of F, plants selfed and
segregating plants were discarded. Seeds from F, plants
were harvested separately and F, will be evaluated in the
niext season.

View of cross making in dwarf fennel
screening of fennel varietios resistant against Remuloria
blight; AF-87 genotype was reported lowest disease
Incidence against Samiforia bight (PO-13.33), while three
anather genatypes Volina, AF 2 and AFD 52 wene seen as
moderately resistance reaction to the disease (Table 3.17).
All other remaining genotypes were considered susceptible
and highby susceptible against Ramularia blight .
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Station Trial: A station tnal was conducted with 13 entries
with 3 check varieties (AF-1, AF-2 and RF-125) during the  iam
114

(ER=r i
am 555 g g 13 14 sq1234 [l 129
year 2016-17 (Table 3.18). Entry AF-257 {13.99 g/ha} - Ll 1o
highest seed yield {Fig. 10} and AF-30{1.746 %) maximum 12
essential oil was recorded in station trial over the check :L””,
SN RN T+ R T N T *

varieties AF-1({11.01q/ha & 1.367%) and AF-2 (17.72 ¢/ha G
B 1.736%). S s R

3 -
-

o
5

- -

i!'.

Fig. 10: Seed yield of fennel genotypes [g'ha)

Table 3.18: Performance of fennel genotypes for ancillary characters in station trial

AF-256 161.67 B.73 16.93 3813 653 2767 3,93 1.72

AF-30 183.40 2.13 18,60 40.73 2807 2873 624 174
AF-197 154.07 B.80 17.93 4893  30.87 26.00 533 1.42
AF-138 152.67 913 18,00 1847  29.00 2533 >13 154
AF-302 178.47 B.47 21,60 4900 3087 2780 £.01 1.40
AF-11 g7 .60 11.60 72320 1493 16,13 2,85 1.68
AF-01-521 160.B0 B.A3 1593 A41.07 29440 2747 5:37 1.47
AF-T1 165693 807 1580 4053 3107 73.93 6,10 121
AF-134 14783 853 21.13 A0.60 2873 26.47 4.96 170
AF-01-172-4  153.07 B.47 15,60 4387 29.60 24020 5.50 151
AF-299 166.73 147 2033 41.60 2773 2807 .76 137
AF-164 156.47 223 1373 36.13 26.87 2573 5.34 1.48
AF-257 158.00 67 2147 48.67 30.60 28,60 576 L4y
RF-125 17060 BA3 18 80 az.a7 2987 25953 5.23 i:53
AF-1 154.73 773 1927 3730 2913 2893 5:13 136
AF-2 16513 B.20 2020 1860 23327 607 4.70 1.73
Mean 158.06 B.46 15.00 43.44 Z8.18 26,35 5.24 1.52
SErmt 15.52 1.03 211 13.49 3.37 346 2.45 0007
CD (0.05} #4.82 2.96 608 38.96 973 8.99 1.67 002
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CIf16.2.2; Breeding for yield and guality in celery [2016-21) e 6 —r

{R.5. Meena, 5. Choudhary, N.K. Meena, AK. Verma and - . sar™

R.0. Meena) e e 1 1 5
1o

Station Trial: A station trial was conducted having 13 10

entries along with one check variety (ACel-1) during the o

year 2016-17 (Table 3.159), Celery entry A-Cel-14-34 was s

recorded highest seed yleld {16.96 g/ha) and K-24 was o

recorded maximum essential oil (2.32 %) in station trial ::

over ‘th:E check varieties A-Cel-1 (1249 g/ha & 1 66%, s 1? {i, #J-"‘ FEF P

respectivaly), ‘J _, * J; ¥

Fig. 11: Perfermance of celery genotypes for seed yield (g/hal
Table 3.19: Performance of celery penotypes for ancillary characters in station trial

A-Cel-5 162.00 1000 30.20 23240 2147 3673 0.43 142

A-Cel-8 147.67 15:13 3327 301,13 2560 30.20 0.36 0.48
A-Cel-7 151.87 10.13 2847 297.87 26.27 JE20 0.28 .43
A-Ecel-B8 144.13 1100 30.67 29580 2540 43.53 i0.45 1.88
A-Cel-14-104  147.47 11.33 4133 235,13 2520 37.93 .46 1.83
K-25 150.67 1167 3467 26360 2333 36.33 40 2,04
A-Cel-14-101 14287 13.20 2933 280.20 25,73 37.47 0.41 1.75
A-Cel-14-188  145.80 10.60 d1.47 29500 28.00 35.73 Q.42 1.77
A-cel-14-100  143.53 11.87 2800 32420 24.00 A0.27 .42 178
A-Cel-4 130,07 11.40 2893 300.20 23.67 ired 0.40 1.89
A-Cel-11 133.04) 1220 41.20 288.27 2247 37.60 .38 175
A-Ceal-b 128 67 12 .47 3007 3433 2327 36.73 0.35 211
A-Cel-14-34  118.33 11,73 31.13 29760 2540 35.33 042 1.75
A-Cel-9 123.47 12.93 LE.33 27813 3993 34,80 i0.45 1.81
K-23 12587 1127 JLEY 27960 2353 34480 0.42 1.85
K-4 132.67 11.00 30.73 28473 2113 36.33 0.42 212
K-24 141.87 1313 3047 19240 2307 40.47 0.49 232
K-5 14693 1360 3167 25800 2193 36.87 060 2.24
A-Cel-1 129,60 14,33 167 i03.60 2500 3853 0.41 1.66
hean 139.29 11.54 30.56 28485 2497 37.11 0.42 173
SEmt 4.89 1.28 164 18,75 4,22 2.78 0.06 0.011
CD {0.05) 14.02 3.67 4.71 53.M1 12.10 1.96 .13 B.03
OV (%) 0.32 .59 0.49 0.60 1.54 0,68 1.45 .06

Celery station trial of NRC5S, Ajmer at ATC Ajmer 623 g/ha in &-Cel -5 which was highest among all the
{Rajasthan) in 2016-17 genotypes. Essential oil was also estimated l.e. 2.18%.
A trial was conducted and 3 entries with one checkvariety  ©heck variety A-Cel-1 has 4.16 g/ha seed yield and 2.08%

{A-Cel-1) during the year 2016-17, Yield was recorded  ®ssential oil (Table 3.20 and Fig. 11). A proposal of celery
variety ACel-2 will be submitted for state release.
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9700 5.53 1880

1 A-Cal-5 109.47
2 A-Cel5 10053 1020 2 1927 110.53
i A-Cel-8 10607 D40 18.20 104.33
4 A-Cel-l 99.67 B.73 17.60 47.40
SEm 470 0.0&6 111 342
€D [0.05) 1625 0.19 3,85 11.E2
oV (%) 2.02 0.25 3.43 1.40

Table 3.20: Performance of celery genotypes |m station trial

205

18.47 23.47 126 5810 034

1853 2813 123 6230 038 21E
1845 22.47 12t 4330 0.33 241
1727 21,00 125 4160 040 2 L0E
1.04 0.a7 1.6 3700 004 001
374 05 5.53 1280 013 005
1.54 014 055 3110 471 027

Project 31 Development and refinement of efficient crop
production technologes of seed splees

CPd-24: Fertigation scheduling for efficient nutrent and
water management in major and minor seed Spices
(2012-17)

[Ravindra Simgh, G. Lal, R.5. Mehta, H. Asangi and 5.F.
Maheria)

Effect of nursery ralsing technigues, sowing method and
plastic mulching on growth and yield of seed spices

An experment comprising of two factors Le. 4 seed spice
crop {tennel, dill, ajwain and celery) in main plot and &
planting/sowing method I sub plot were conducted

™

under drip fertigation. Tahle 3.21 revealed that among the
crops maximum seed yield was recorded in fennel (2306
kg/ha) followed by dill (2289 kgfha), celery {1070 kg/ha)
and lowest in ajwain (787 kg/ha). Among the sowing
Jtransplanting methods, maximum seed yield of all the
seed spices were recorded with transplanted crop by
raising the nursery in soil less mediz {2012 kg'ha)
followed by pro trays (1921 kefha). Lowest seed yield
were observed wnder direct seed sown crop without
miufch (1190 kg/ha). Maximum water productivity was
recorded in dill follewed by fennel, celery and lowest in

aperain

»
Fennel l';lyrsﬂql.r Faised im e

; | DilFNurse raisedin
Soll™: Media Pro-tray Y ed
F 3 4

Soil Media Pro-tray

g

- Celemy Norsery rgiseg in

’ émi_, : .Mr.':u'l"_.;_ e

-

& Pr .:: tiray
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Fennal 2,681 2,876 2,410 2,304
Dl 2.654 2,857 2351 1,743
Celery 1,339 1,333 1,154 1,232
Ajwain 1,040 SED 677 754
Mean B 1921 2,012 1,648 1,508
Factors €.0. SE(d)
Factor(A) 85.5 416
Factor(8) 725 36,1
Factor(Blat same levelof & 1509 723
Factor(Alat same fevel of B 1628 TR0

Table 3.21: Seed yield of fennel, dill, ajwain and celery as influenced by nursery raising method under drip fertigation

1,715 1,851 2,306
1,815 2,315 2,288
679 684 1,070
553 749 787
1,190 1,400

SE(m)

29.4

25.6

72.1

55.2

*D5S(Direct seed sown ) +M [With Mulch); -M {without mulch)

Table 3.22: Water productivity (litres of water to
required produce 1 kg seed)

Fennel 2798300 2,306

oifl 2498300 2,283 1091
Celery 2458300 1,070 2335
Ajwain 2398300 Ja7 3047

Effect of different irrigation methods on yield of major
and minor seed splees

An experiment having 3 sowing methods/ irrigation
methods [surface irfgation and drip irrigation coupled
with ralsed beds of 75 and 150 cm width) in main plot and
9 seed spice crops {fenugreek, nigella, anise, coriander,
ajwain, celery, dill, fennel and cumin] In sub plot was
conducted, It was evident from Table 3.23 that maximum
seed yield of different crops was maximum under drip
fertigation coupled with ralsed bed of 7% cm [1519.4
kg/ha] followed by drip fertigation with raised bed of 150
cm (13958 kg/ha) and lowest with surface irrigation
(1019.7 kgfha) irrespective of the seed spice crops.
Among the crops, maximum seed yield was recorded in
fenugreek (2256.1 kg'ha) followed by fennel (16304
kg/hal, cariander (1603.5 ke/hal, dill (1379.0 kg/ha), and
abwain [1222.1 kg/fha). Lowest seed vield was observed
for cumin {5382 kg/ha). Among the irrigation methods,

maximum water productivity was recorded within raized
beds of 73 cm coupled with drip irrigation (G8.6 kg
seed/ha om water) followed by raised beds of 150 ¢m
coupled with drip irfigation (63.1 kg seed/ha cm water)
and lowest with surface irrigation (198 kg seed/ha cm
water) Irrespective of the seed spice crops. Table 3,24
revealed that among the crops madimum water
productivity was recorded with fenugreek (B2.5 kg
sead/ha cm water) followed by coriander and lowest with
cumin [28.4 kg seed,ha cm water].

Fennel, dill, celery and ajwain
under drip irrigation (150cm raised beds)
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Table 3.23: Seed yield of major and minor seed spices as influenced by irrigation methods

Cumin G34.3 554.3 4283 538.9

Coriander Z10E.3 18705 8388 1603.5
Fenugreek 22795 20445 2844 .3 2256.1
Fernnal 1840.0 17715 1179.8 1530.4
Ajwain 1413.E 12978 85548 1222.1
il 1506.0 1436.3 11938 1379.0
Celary 14353 1161.3 068 1134.4
Migella 1054.0 1320.0 5813 998.4
Anisa 12653 110538 325 1041.5
hMean A 1519.4 1395.8 1019.7
Factors chb. SE[d) SE(m)
Factor{A) 452 22.7 16.0
Factor{B) 783 393 278
Factor{BlatsamefevelofA  135.6 68.0 48.1
FactorAlat same levelofB 164.0 £1.0 63.2

Table 3.24: Effect of irrigation methods on water productivity (kg seed/ha cm water) of seed spices

Cumin 35.8 315 18.0 ZB8.4

Coriander 116.8 104.0 17.3 783
Fenugreek 107.3 865 45.0 2.9
Fennel 69.5 B3.5 218 51.6
Alwain 59.0 54,0 16.5 43.2
oin B0.5 ¥ 20.8 46.3
Celery 573 46,5 14.5 394
Migelia 51.5 62.3 11.3 41.7
Anise 60,0 5.0 125 41.8
hean A B68.6 63.1 19.8
Factors cn. SE[d) SE[m)
Factor|A) 1.47 074 0.52
FactorlB) 2.55 1.28 0.90
FactorBlatsamelevelof A 441 50 1.56
FactoriAlat samelevelof B 521 307 218
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and secondary branches, umbeds per plant, umbellate per
plant, seeds per umbeliate, seed and stover yield were
more beyond 40-60 kg N/ha than its lower levels or
contred (Fg. 1Z). Moreower, all the parameters were
highest at 120 kg M but rémained at par to their preceding
level. Oil content and oil vield of fennel was substantially
higher bevond 60 N per ha, Uptake of macro and
macranutrients followed almast similar trend as that of
growth and yield and their parameters. It was observed
that o achieve the highest vield potential of fennel,
approximately 100 kg N was reguired under said
conditions and to maintain the soil health = 100 kg N was
reguired. Availability of macro and micronutrients in soil
also Increased with Minput except K (Fig- 13).

Fenugreek, fennel, dill, celery and ajwain
under drip irrigation {75 cm raised beds)

Feninel rasponse toll

‘% 1454 ; BYiell ®N ®P @K
2 000
T
& 1500 |
B i
-1 R
I B
E (1]
Coofral MO B4 HeD Hioo  Wiz0
M levels
Fig. 12: Yield and uptake of nutrients
by fennel with N levels

Ha und micronutngls uptake by [eans]

-
8
B

——Fe1] ——Tn —i—hln —8—Cu —Na
'E' 5300
P
Surface irrigation in all seed spices E’ e
& 3300
CPd-25: Mutrient management for sustainable seed '-é:mn ',_-’.—_"’_.____a______
splces production (coriander and fennel) (2012-17) i L
-b—-___-_.-.-_
[C0.P. Alshwath, B.5. Mehta, PN, Dubey, Harisha CB.) = sap -

Threshiold level of N reguirement of fennel (Ajmer Cantpel M3 M40 BE HBD MDD MIID

™ e ela
Fennel-1) on soil test basis Fig. 13: Uptake of Ma and mi trients
. . 13: a cronutr
Under lower availability of N in light textured soil, by fennel with N levels

application of graded levels of, fennel plants were taller
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Thresh hold level of P requirement of corfander {Ajmer
fennel-1) on soll test basis

All the growth and yield parameters were higher with
applied P than control, however these were remained at
par with all the higher levels of P, Likewise, yield of both
seed and stover was more with applled P but there is no
statistical varfation within the treatments though it was
marginally higher with Input (Fig. 14). Oil contest was
marginally impraved by applied B while oil vield higher
beyand the 40 kg Pfha. Uptake of macro and
micronutrients was also more with applied P over controd,
whiereas at par with various levels except P The P content
and uptake waz higher with each alternate higher levels of
applied P, Avatlability of macronutrients was more with
applied P and micronutrients avallability remained
unchanged In general, while the change insoll avallable P
was nat much higher even with applied P. Physiologically,
P requirement of crop is about 20 kg /ha and may be
replenish accordingly.

Ferel paTormesnce wiih F 1o
Bl mH mf "k

Comtm] F2 Fil P FiD
Flevels

Fig. 14: Yield and uptake of fennel with P levels

Ml Fl

Response of fennel with integrated use of manures and
fertilizers

All the growth parameters were mone with combine use
of M and FYM as compared to their distinct application
and control. However, yield and yield parameters were
higher with comhbine and separate use of N and FYM |Fig.
15}, Oil content and yield was higher with 80 kg N or in
combination with FYh levels. Uptake of nutrients was
more eitherwith separate or combine use of M and FYMin
comparison to control. Soil availability of nutrients did nok
vary muchexcept N which was higher with combine use of
i and FYhi.

Fengsl ety B sk FY R

g 50 4 EYisd mN = EE

= 100

4 a0

i,ll.lll

Z i

[

= fd g : k
o B o s B P P

- T T T
_ﬁﬂ ol ‘.-.,h i ¥ x{. ‘-._' .
Trewtsrint

Fig. 15: Perfarmance of feanel with integrated
use of N and FYM

Response of corlander to sulphur application

Growth and yvield parameters of coriander were higher
with alternate levels of 5, while these were at par with
their each successive level {Fig. 16). Seed yield was higher
at and beyond 35 kg 5 per ha, while stover yield was
statistically at par with applied 5. Oil content and oil yield
of coriander was more with 40 kg and 45 kg 5 per ha,
Uptake of nutrients was more with 5 application except
Cu. Soil avaitable N, P and micro nutrient were more,
However, exchangeable Na was lower in soil , Soil 80C and
avallable 5 was alse more with applied 5, while EC was
negatively influenced by S application.

Conandsrodl S feveds

sa m Seed = Stower

0 M 53 M 5315 S4n S45
Slhevels

Fig. 16: Yield response of coriander to sulfur

CPd-26: Evaluation of seed spices for edaphic stresses
{Coriander, cumin, fennel, fenugreek; anise, nigetla and
colery)

(0.P Alshvwath, PN, Dubey, RE; Yaday, B.L. Meenaand B.K.
Ihal

Influence of sodic water on dill in Typic Haplustepts

All the growth parameters [(plant Beight, primary and




ICAR - NRC an Seed Spices, Ajmer - Annual Report 2017-18

=
S

secondary branches, umbel, umbellate and seeds per
umbellate) were increase up to RSC, 10, 12 or 14 milli
equivalent (me)/fl and reduced beyond the level, Seed
and stover yield increased with increase in sodicity of
watar up to the RSC level of 10 me/L and remain constant
up te RSC 12, reduced down thereafter (Fig. 17], Uptake of
macroand micrenutrients were recorded higher up to 12
or 14 RSC me/L, however availability of M, P and
micronutrient marginally decreased and exchangeable Na
Increased, whereas K did pot fallowed a definite trend.
Soil pH increased and S0OC decreased with higher RSC,
howewer EC did not fallow a definite trend with extended

axposune to sodicity.
Elfecislsadiein andill
LA 4010
50 N Seed —— Saver
Jnig
= 40
£l
ilﬂ 00
20
= 100
5 In
= o0 0o
| R R RO, Y e
LPT R a  a S
Levelss Fmdic water

Fig. 17: Yield response of dill with application of sodic water

Influence of soil sodicity on nigella in Typic Haplustepts

All the growth and yield and their parameters (plant
height, primary and secondary branches, umbel,
umbellate and seeds per umbeliate] of nigella were at par
up to the sodl pH 9.2 in boamy sand soil of Ajmer (Fig. 18],
Awvailability of all the nutrients were either at par or lower
with higher pH except K. Exchangeable Na was higher with
higher pH ranged from about 850 kg to more than one ton

ha-1. 50 and EC were lower with higher sodicity.
50 | B Seeld ——Swver 100
g : i 3o
160
140
110
ra
20
al
410
in
on

Yiell {g parly

837 B4I 910 RI4 RIT ORIF B

SeilpH
Fig. 18; Yield response of nigella to sodic water

Effect of soil temperature on performance of fenmel
Higher temperature levels reduced the germination
parcentage mare in T, & T, (treatment comBbination] and
deldaved the germination for about a day than wsual. Both
higher and |lower temperature reduced the growth
parameter yield attributing characters. Current year vield
of fennel were highest in T, and T, as compared to other
treatments [Fig. 19). Overall yield this yvear was lower and
much lower T, as at the time seed setting temperatura
shoot up very high, Loos and dilution effect was observed
in oil content and its yield with temperature. Oil content
was maore in late shown fennel and yield was inversely
refated to the content,

30 140
ol 120
ol 100
2150 %0
= 100 60
o 40
b 30 _ 0
po ! o
Tl T2 T3 T4 TS
Treatments
Fig. 19: Yield response of fennel
with rise under temperature

Performance of dill and fennel under fimed acid soil

Positive effect of liming on growth parameter and vield
attributing characters was observed in dill and fennel at
Ranchi, Seed and stover yield of fennel was increased with
increase in fractions of recommended dose of lime which
was about 44.5 % with 100% lime over the control (Fig,
200, Seed yield of dill was mare than 1.6 tirmes with 100%
use of RBL than control {Fig. 21).

1% q a0
=] —=—fewrr
e £
e, id
.- L]
i 1d -
£ io
= 1
—SE "
-2 1
a i
7 L
(T i
C byl ROL 3% HOL A% EROC7Hs REEL 1600

Beeammsnded dis of lms
Fig. 20: Yield performance of fennel under limed acid soils
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140 e Seed —— Staver &0.0 further stated that Ajmer Green Corander exhibited
=t§§ 00 maimum yield (270667 kg/ha) of green leaves as
; 80 | ;EE compared to check {ACr-1 {1994.07 kg/hal,
i :g ] Under crop different nitrogen levels experiments the
ol 100 cultrwar AGLr-1 was sown at five leveis {30 kg/ha, 40

00 oG kg/ha, 50 kgfha, 60 kg/ha and 70 kgfha). The

A oo apt i :
ot e i =% i
Sl U St T %

Hecommended doz= of lime

Flg. 21: Yield performance of dill
in limed acid soils of Ranchi

CPd/13.6.1: OF season production of coriander and
fenugresk for green leaf (2014-17)

(@, Lal, R. Singh, M.X. Meena and 5.P. Maheria)

Screening of cultivars for green leaf production of
corander and fenugreek and standardization of POP of
the best performing cultivars under off [summer] season
was yndertaken, Five corlander cultivars {155-R-50, IBT-
38/94, Ajmer Green, IC-771744 and ACr-1 were sown on
14,04 2017 under green shade net {50%] considering ACr-
1 as check In RBD with 03 replications at 15 ¥ 05 ¢cm
spacing keepingdm x 2m (8 m2) for each treatment,
Performance of corlander in M, lines

Ajmer Green Coriander took minimum time for
germination initiation [6.67 days), germination
completion | 1000 days) with maximum plant height (23.05
cm) at hareest, Flawer initiation was very late {56.67 DAS]
in Ajmer Green cultivar in the summer season, which is a
muost desirable character for leafy type cultivars, however
JET-38/94 flowered in only 39.33 DAS and ACR-1 {check}
floweered only in 45.67 DAS. Similarly, 50% flowering was
also recorded after B7.67 DAS in Ajmer Green as
compared to JBT-38/94 (49,33 DAS) and ACr-1 (54.00
DAS). With respect to leafy characters it is inferred that
Ajmer Green cultivar exhibited longest first leaf (19.65
cm), second leaf (18,63 cm) with maximum number of
basal leaves per plant (12.63), longest basal leaf (19.69
cm) and number of leaf lets per plant [7.93), The crop was
harvested at 49,33 DAS (JBT-38/94) and at 54.00 DAS
[Check- ACs-1), however Ajmer Green Corlander was
harvested after 63 DAS due late in 50% flowering. It is

performance of crop with respect to almost all the
characters was recorded best |n N4 (60 kg/ha) treatment
combination with longest first leaf (19,05 cm), second leaf
116.26 cm), maximum number of basal leaves per plant
(12.33), longest basal ieaf (20,43 cm), number of leaf lets
per plant (3.33) and yield (1863.33 kg/'ha.) of green leaf
amongall the treatments.

Under crop geometry and fertilizer experiments the
cuftivar AGCr-1 was sown at three planting gearmetry
{25cm x 10 ¢m, 25cm & 7.5 cm and 25cm x 5.0 cm) with
three fertilizer doses {40:25:20, 50:35:25 and 60:45:30 kg
MNPE/ha). The performance of crop with respect to almost
all the characters was recorded best in G3F3 [25cm % 5.0
cm spacing and 60:45:30 kg NPK/ha) treatment
combination with maximum yleld (2652.36 kg/fha kig/ha)
of green leaf.

Under crop geommetry and fertilizer experiments, the
cultivar AGCr-1 was sown In winter season at three
planting peometry [25cm x 10 em, 25cm & 7.5¢m and
25cm x S5.0cm| with three fertilizer doses (40:25:20,
50:35:25 and 60:45;30 kg NPK/ha). The performance of
crop with respect to almost all the characters was
recorded best In GZF3 (25¢m x 7.5 em spacing and
B0:45:30 kg NPK/ha) treatment combination with highest
sead yield | 1208.75 kg hal.

Under date of sowing experiment, cultivar AGCr-1 was
sown at five different dates (13 October, 2016, 23
Cctober, 2016, 02 Novemnber, 2006, 12 November, 2016
and 22 November, 2016 to study the influence of dates of
sowing on the performance of the seed production of the
culthvar. Results revealed that first three dates are suitable
for winter season seed production of this cultivarn Best
yield (228750 kg/ha) was recorded in the crop sown on
23 October, 2016 as compared to lowest 310,42 kgfha
seed inthe crop sown on 22 November, 2016,




A —]
=¥

ICAR - NRC an Seed Spices, Ajmer - Annual Report 2017-18

.

Response of corlander (AGCr-1) to three different
irrigaticn method (Micre Sprinkler, Dnp and Surface
irrigation] with four water treatments based on IW/CPE
ratio{ET/IW Ratio : 0.4, 0.6, 0.8 and 1.0]. The perfarmance
of crop with respect to almost all the characters was
recorded best in M2W3 [Drip irrigation with ET/I'W Ratlo:
0.8] treatment combination with highest seed yield
[1542.08 kg/ha) as compared to lowest seed yield
1023.13 kg/ha in the M1W1 [Surface irrigation with ET/TW
Ratio: 0.4).

Performance of fenugreek lines

Im AFg-5, the seed germination was initiated after 2.67
DAS and completed after 4.0 DAS as compared to 3.0 and
5.0 respectively in Hisar Sonali (Check]. Maximum plant
height [23.54 cm) at harvest was exhibited by AFg-5 as
compared to minimum [14.45 cm) in AFg=4. AFg-5 i a late
flawering line and bolting was initiated at 37.00 DAS and
50% flowering was recorded at 47,33 DAS as compared to
earliest bolting Initiation {29.33 DAS] and 50% flowering
[35.00 DAS) in AFg-3. Check Hisar Sonall exhibited bolting
initiation at 35.00 DAS and 50% MNowering at 42.67 DAS,
Highest green leaf vield (2303.70 kg/ha) with maximum
number of branches {523/ plant) and minimurm number
of flowers (3,70 plant) were recorded in AFg-5 cultivar.

The crop peometry and fertilizer application experiment
revealed that the performance of crop was best if sawn at
15.0 £ 5 cm crop geometry with 30:20:20 kgfha NPE
application, Highest green leaf yield (205,19 kg/ha) was
recorded in this treatment.

Under date of sowing experiment, cultivar AFg-5 was
sown at five different dates (13 Octeber, 2016, 23
Dctober, 2016, 02 November, 2016, 12 November, 2016
and 22 November, 2016 bo study the influence of dates of
sowing on the performance of the seed production of the
cultivar, Results revealed that first three dates are suitable
for winter season seed production of this cultivar, Best
seed vield (256500 kg/ha) was recorded in the crop sown
on 23 October , 2016 as compared 1o lowest 153583
kg/ha seed yield in the crop sown on 22 November, 2016,

Response of fenugreek (AFE-5] to three differant
ifrigation methods (Micro Sprinkler, Drip and Sorface

irrigation) with four water regimes based on IW/CPE
ratio (ET/IW Ratic: 0.4, 0.6, 0.8 and 1.0}, The performance
of crop with respect to almast all the characters was
recarded best in M2W2 {Drig irigation with ET/IW Ratio:
0.6} treatment combination with highest seed yield
1237521 kgfha) as compared to lowest seed yield
194688 kg/fa in the MIW1 (Surface irrigation with ET/IW
Ratio: 0u4),

CPdf14.3.1: Micronutrient management in cumin
{Cuminum cpmirum L) and fennel (Foeniculum vulgare
Miil.} for higher yield and quality (2014-17)
{Harisha, C. 8., R. Singh and O.P. Alshwath)

Field experiment was conducted on effect of micro
nutrients In combination with different levals of
recammended dose of fertilizers (RFD=90:50:20 NPK] at
different levels on growth and yield of fennel {Table 3.25],
The experiment consists of three micro nutnent doses
such combination of iron, manganese, zinc, copper and
boron and three majer nutrients levels. The results
revealed significant differences in growth, yield and yield
attributing characters of fennel. Application of major
nutrients at 150% RDF with soll application of micro
niitrients like fron 100 kg, manganese 10.0 kg, cupper 5.0
kg, zinc 5.0 kg and boron 2.50 kg per hectare, Similar trend
wasobserved in case of number of primary branches (6.9)
per plant, secondary branches [14.1) per plant, tatal dry
matier accumulation per hectare (12.3 t/hal, number of
umbels per plant { 24,7}, number of umbellates per umbel
131.3), seed yield per plant (30.9 gl and per hectare
12063.6 kg/ha) soll application of major nutrignts 150%
RDF (M) was recorded highest walues. In case of
micronutrients application N, [iron 10,0 &g, mangansse
10.0 kg, cupper 5.0 kg, zinc 5.0 kg and boron 2,50 kg per
hectare] recarded higher grawth and vield parameters. In
case of major nutrient uptake by fennel crop and content
in fennel plant sample was found significant with respect
to nitrogen and phosphorus. In case of micronutrient
uptake by fennel crop was found significant with respect
toiran, manganese, copper-and zinc, Therefore, addition
of 50% higher major nutrients to the recommended dose
of fertilizers along with micranutrients is crucial for better
fennel growth and productivity in deficit satls. 1t will alsa
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Major nutrients

M-Mo Majar Mutrlent 1,19 1467.5 2.4
M,-Major 50% RDF 1.09 1622.1 5.6
M, Major 100% RDF 1.31 20286 114
M- Major 150% RDF 118 20636 123
F test hes w "

5 Emz* 006 1285 0,76
Chat 5% - 3718 222
Micro nutrients

M, Nao micro 1.13 1551.7 2.4
M- Migra-1 1.21 1652.1 10.4
M, ~Meticro i 1.2 19920 116
M= Mlicra- il e 0 19851 114
F test H5 L] L]

s Em % .06 123.5_ 4 3
CDak 5K - ErR 2.22
Interaction effect '

M M (T test) NS NS NS

Table 3.25: Effect of major and micro nutrients on yield attributing characters, seed yield, and guality of fennel

179 S040.5 13602 1427 109.0
17.9 5893.5 15680 1794 140.3
18.8 71826 19275 17540 1538
16.9 FrEL2 1g43.5 1865 177.0
Ms L - r.;s -
1.55 454.9 137.8 23.21 14.6
- 1436.4 A00.1 - 415
18.6 4409.4 12917 S0.7 122.4
173 6433.0 17426 1553 135.1
1880 FA16.7 1902.0 20140 1616
177 72387 17630  220.6 1565
NS L = ' M5
1.58 454.9 137.8 23.21 14.6
- 14364 400.1 673 -

N5 N5 M5 M5 M5

{A}. Fennel crop without any nutrients (B). without major nutrients {C). with ideal major and micro nutrients

CPd/15.3.1: tsolation and characterization of endophytic
rmicrogrganisms from curnin and fenugresk [ 2015-2020)

[B.K. Mishraand YE. Sharma)

92 exo-rhizospheric and 25 endo-rhizospheric microbes
have been solated from different samples of cumin plant
collected from MNRCSS field, Rhizosphere microbial
population wvariability In cumin selected cumin
germplasms was recorded but there was not much
difference (Table 3.26). Biochemical characterization of
an isolated exo-rhizobactenia {92 numbers) and endo-

rhizobacteria of cumin roots was done for different
carbon sources utilization, 100 % bacterial [solates were
able touse glucose and arabinose, 86 % isolates were able
bo witifize sorkitol while only 36 % utilized adonitol and 15
% utilized lactose. Similarly, in the screening of cumin
rhizobacterial isolates for mitrogen sources, it Wwas
observed that 100% bacterial isolates were positive for
hysine and arnithing utilization and 45 % were positive for
nitrate reduction test, To assess the effect of different
promising cumin genotypes on rhizosphere micioflora,
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total culturable mesophilic bacterial popalation and
mesophilic culturable fungal population were estimated
in the soil samples from cumin genotypes grown at NRCSS
farm. The maximum bacterial population (72x10" cfu/g}
was recorded in GC-4 followed by GP-1% (63x 10" efu/g}
while minimum among tested germplasms was recorded
in 5PS-249/13 {36x 10" cfu/g). The maximum fungal count
was recorded in cumin germplasm ACWMR-16-3 (31, 2%
10°cfu/g) and minimum was recorded in SPS-249/13 (12x
10°cfu/g).

To evaluate the effect of previously isolated native Bocillus
5p. strains on cumin growth and yvield, a field experiment
was conducted at NRCSS farm during 2016-17. The
experiment was consist of seven treatments with three
replicates In RBD design on a plot size 3x2 m for each
having line to line spcing of 30 om and palnt ot plant
spacing of 10-12 om, The maximum number of secondary
branches (30 per plant] was recorded im T,- Bocillus
megaterium which was at par with T-8acillus megaterium

Table 3.27: Cumin plant biometric data at 30 DAS

+ Bocillus. sp. and minimum  number of sefondary
branches (23.33 per plant) was recaorded with T,-cantral.
The highest dry weight {5.77 g per plant) was observed
with T- 8 megaterium followed by T,- B. subtiils + 8.
mregolerium + B, sp. (480 B plant). However, there was
statistically non-significent difference with respect to
number of primary branches per plant and number of
seeds per umbellate. Minimum plant mortality (4812 %)
was recorded in T~ 8. subditis + B, megaberium + B 5o
which was at par with T,-8. 5p. (50.22 %} and maximum
plamt mortality was recorded in control (83,51 %).

Table 3.26: Effect of cumin germplasm on rhizosphere
microbes

SP5-245/13 360 12.0 il
GP-39 45.0 25.0 Lr)
GP-13 B30 7.0 il
G4 T.0 230 1
ACWMR-16-3 . 57.2 31.2 il

T~ Bocillus sublis 41.66 Bl.B6
T,-Bacillus megaterivm 36.66 Bleb
T, -Bacillus sp. 38.33 75.00
To T 31.66 B5.00
T.-Ta+T3 3750 85.00
T.-TI4T24T3 25.00 7.5
T,-control 22.80 75,040
o S N5

0.032 3.7 4,14
0.029 5.28 358
0.026 4.92 4.04
0.023 4,60 434
0.033 2.84 4.98
0.060 354 4.74
0.024 496 4:62
NS 0.57 N5

Table 3.28: Cumin plant morphological data at maturity

T,- Bacilles subtilis 8.33 2633
T,-Bacillus megaterium 8.66 30.0
T, <Bocillus 5p. 1033 25,33
Ti-T1+72 B.66 2440
T.-T2+T3 9.33 28.0
T-T14T24T3 10.66 2733
T,~contral 9.0 23.23
Cco NS 2,30

418 23.4 565
577 21.4 5835
324 24.5 L
405 26.8 6.35
371 20.4 5625
4. B0 27.00 5.28
3.66 25.00 5.7
1.26 NS NS
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T,- Rhizobium + 8. subtilis 05.0
T-Rhizabium +8. megoterium 85.0
T, -Rhizohiyn+Bocillus sp. + B, subiilis Q0.0
T, - Rhizobjum+E. sublilis +8, megaterium 100
T. - Baciilus, sp. + 8. megaterium 100
T.- Bocillus sp, BO.0
T,-Bacillus subtilis 75.0
T,- B. megaterium 74.0
T,-Rhizabium 95.0
T,-control B5.0

Table 3.29: Effect of microbes on fenugreek seedling vigour index

0.107

80.6 Taa7

93.0 BE35 0.108
650 5850 0082
T 7220 0.087
65.0 G500 0.087
1.0 B4l 0.0%6
974 7305 0.115
TED 7120 0.082
BO.6 THsT 0.127
69.8 3933 0.093

T,= Rilzobium + B, subtilis

T-Rhizobium +8. megaterium 4.06
T, ~Rhizobiom+Bacillus sp. + 8, sublilis 4.83
T, - Rhizobium+8. subtilis +8. megaterium 4.30
T, - Baocillus. sp. + B. megaterium 4.83
T,- Bocilius sp. 486
T,-Bacillus swhiilis 4.96
T, -B. megateridm 4.76
T.-Rhizobium 4.76
Tyecontrol 445
Ch M5

Table 3.30; Effect of microbes on plant growth and yield attributes at maturity of fenugreek plants

4.96

51.77 16.63 212.48

3877 16,10 245.40
877 1706 23451
41.33 1764 241.72
4977 17.83 23124
5899 16.73 201.14
50.99 16.86 208.53
4820 15.00 204.50
4777 1696 228.48
4516 17.45 19172
2.66 M5 17.50

In case of fenugreek 135 endophytic microbes were
isolated from different plant tissues of fenugreek plant
samples collected from MRCSS experimental farm.
Maximum endophytic microbes were isclated from root
nodules (62) congo red yeast extract mannitol agar media
[CRYEMA] followed by root nodules on nutrient agar
media [£3). No endophytic microbes were isolated from
stem tissues of fenugreek plants.

Field experiment was conducted for evaluation of
microbilal consartia for growth and yield of fenugreek. The
expariment was consisted of 10 treatments with 3
replications based on 1 native Rhizobium sp. isolates and
3 Bocifies sp. strains In different combinations, The

highiest sedling vigour index [3835) was recorded with T,-
Rhizobium sp.+ B. megaterium followed by T, - Rhizobium
sp. + B, megoeterium and T, Rhizobium sp. (7657, The
maximum root nodules per plant {31.33) was recorded
with T, Rhizobium sp+ B. subtilis +B. megoferium
whereas minimum root nodufes per plant (22.3] was
recarded with T, B subdilis +8 megoferium, The
maximum fenugreek seed yvield was recorded with T,
Rbizaobivm 5p 8. megeterium {245.4 g per sg. m] which
was at par with T, Rhirobium sp+ B subbilis +8.
megaterium (241,72 g persq. m) and minimum sead yield
wasracorded with T, ~control (191.72 g persg. m},
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CPdf15.3.2: Effect of drip irrigation regimes and
fertigation levels on growth, yield and guality of
corlander and fenugreek (2014-17)

[H. Asangi; B.S5ingh and Harisha C.B.}

The experiment conducted on three drip irrigation levels
[25%, 50 % and 75% potentlal evaporation (PE) and four
fertigation levels {25%, 50% 75% and 100% RDF) to find
out the effect on growth, seed yield and 75% PE and 50%
PE were at par each other In case of fenugreek drip
irrigation at 50 percent cumulative pan evaporation [CPE)
(12) was recorded at per results with drip irrigation 75 per
cent cumulative pan evaporation, 12 recorded plant
height of 756 cm, biomass accumulation (750745
kgfha), number of pods per plant (55.68), number of
speds per pod (7.88), pod length (4.9 cm], test weight of
seeds (16.16 g) and seed yield {1,793.8 kg/ha). All these
parameters were at par with drip Irrigation at 75 per cent
CPE. Similarty, fertigation at 100 per cent recommended
dose of fertilizers [RDF] [F4)] was recorded highest plant
height and it is at per with fertigation 75 per cent RDF,
However there were no significant differences were
found in case of biomass production, number of pods per
plant and seed yield. But Fertigation at D00 per cent
recommended dose of fertilizers resulted in higher seed
protein (3067 %) content. Water use efficiency was found
optirmum in drip irrigation at 50 per cent CPE {12) which is
at par with dripirrigation at 25 percent CPE{I1]. In case of
corander crop 50-75%5% PE recorded higher sead yield and
both are at par In case of fertigation levels 75% RDF
recorded highest seed yield. Hence it can be concluded

that 75% PE and 75% RDF are optimum dose of drip
irrigation and fertigation levels in coriander.

CPd/16.3.2: Standardization of two tier system of
production technology im seed spices with vine
vegetables using bower [2016-19)

{R.Singh, G. Lal, K. Kant, . D. Meenaand 5.P. Maheria)

Fenugreek and coriander were ralsed during the rabl
season in the cropping system gave 2545 and 1255 kigfha
seed yield. Whereas the vine vegetable seed were sown
on the raised bed during Mach, 2017 as relay crop in the
cropping system. The vine vegetables were trailed on the
bower using crop support nets and Gl wires, Mean while
the rabd season crops were matured in late March and
early April, the canopy of vine vegetables developed and
gave natural shading on the grownd. The vine vegetables
pamely bottle gourd taken 7-8 days in germination, ridge
guard germinated 8-10 days whereas hitter gourd taken
12-15 days. after fully canopy coverage by the vine
vegetables, leafy vegetables namaly fenugreek,
coriander, spinach and amaranths were sown in soil
below the canopy of the vine vegetables in twa Eler
systermn. All crops were raised with the recommended
agronomic practices for nutrient, water amd pest
management, The yield of ridge gourd, bottle gourd and
bitter gourd were recorded 11553, 24098 and 4134 kg/ha
as tler 2 crop. Whereas the yieid of leafy vegetables
namely fenugreek, corander, spinach and amaranths
were recorded 3879, 4590, 2872 and 5786 kg/fha which
were raised in soll as tier 1 crop in the bower system. (Fig.
22)
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Fig 22: Yield (kg/ha) of vine vegetables (tier 2 crops) and
leafy vegetables (ter 1 crops) raised in bower system

CPef16.3.3: Seed spice based inter cropping with
remunerative fruit crops |2016-15)

(5.5 Meesna, G. Lal, A.5. Mehta, O.F Aishwath, M.K. Meena
and RO, Meena)

Intercropping of seed spices with guava

The highest seed yield of seed spices was obtained In
open space followed by guava association. This might be
due to no competition of seed spices with fruit trees in
open space, Among the seed spices, the fenugreek
resulted In the highest seed yield (1763.86 kgfha.)
followed by ajwain (Table3.21 & 3,32} were recorded.

Canopy development of vine vegetables trailed on
bower and leafy vegetable in flat beds below the bower

Vine vegetables (tier 2 crops) raised in bower system

Table 3.31: Effect of guava based intercropping on growth parameters of intercropped crops

Fenugreek + Guava

Corander + Guava 12.00
Migella + Guava 16.00
Anise + Guava 1200
Awain « Guava 1%.33
sole Fenugreak 4,00
sole Corfander 13.00
Sole Migella 18.33
aole Arise 1200
sole Ajpwain 14.00
SEm + .38
CO(P=0.05) 115
CW'% 5.55

7447

o620 1283 43.73
85.67 10:27 25.27
62.93 7.20 16.07
11507 15220 183,67
73,27 3.53 127
101.47 12.53 37.53
A8.00 3.00 19.47
b1.6Y £.53 16.07
107.83 13.60 203.47
291 062 4.07
g.65 1.84 12.08
6.26 11.04 17 61
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Table 3.32: Effect of guava based intercropping on growth parameters of intercropped crops

Fenugreek + Guava 2893 0,00 17.87

959,72
Cariander + Guava S0.60 42.13 48.27 634.03
Migella + Guava 36.13 Qo0 68.67 332.64
Ane + Guava 2473 15.67 18.00 114.58
Ajwain + Guava 22560 1B.20 2187 77222
Sole Fenugreek 26.80 0.00 18.67 176389
Sale Cartander 45 60 40.53 45.20 794,31
Sole Migslta 2220 0,00 10,07 L3B EG
Sole Anijse 25.07 14.73 16.67 126,35
Sole Ajwain 247.73 1627 21.40 1225.69
SEm £ c.06 0.86 1.25 29.10
Co {P=0.05) 15.04 2.57 3.72 B6.45
CV% 11.89 10,14 B2 683

Intercropping of seed spices with pomegranate frslt trees In open space, Amang the seed spices the

The highest seed yield of seed spices was obtained in  fenugreek also resulted significantly highest seed yield
open space followed by with pomegranate association,  Over other seed spices foliowed by Apwain (Table 3.33 &
This-might be due to no competition of seed spices with 3.34).

Table 3.33; Effect of Pomegranate based intercropping on growth parameters of intercropped crops

Fenugreek + Pomegranate 367 7110 5.60 7.33
Caoriander + Pomegranate 12.00 103.67 11.53 3820
Nigella + Pormegranate 17.67 6233 9.07 21.73
Anise + Pomegranate 12.00 68.33 6.80 16.33
Ajwain + Pomegranate 13.00 11227 14.13 171.87
Sole Fenugreek 4,00 73.27 5.53 7.27
Sole Coriander 13.00 101.47 12.53 37.53
Sole Migella 1833 42.00 A.00 19.47
Sole Anise 12,00 61.67 6,53 16.097
Sole Ajwain 14.00 107.93 13.60 203.47
SEmM t 0432 2.94 038 3,96
CO (P=0.05) 1.25 8.73 112 11.77
OV 6.08 6.27 7.00 12.72
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Table 3.34: Effect of pomegranate based intercropping on yield attributes of intercropped crops

Fenugreek + Pamegranate 25.20
Cariander + Fomegranate 50.40
Migella + Pomegranate 23.20
Anise + Pomegranate 2427
Ajwain + Pomegranate 23007
Sole Fenugreek 26,80
Sole Corfander 45.60
Sale Migelka 22.20
Sole Anise 25.07
Sole Ajwain 247,73
SEm = 5,04
€0 (P=0.05) 14.98
CVia 12.12

o.o0
44.80
.o
15.53
14.80
.00
4053
oo
14.73
16,27
0,68
2,04
#.33

18.53 1303.33
49.93 96567
75.20 935.00
17.20 249,50
2167 B53.33
18.67 1760.00
4520 800,31
70.07 538.00
16.67 130.00
21.40 1250.00
139 78.35
4.14 232.80
6.80 172

Preject 4: Development and refinement of efficlent crop
protection technologies for production of safe seed
splees.

CPe-1 Survey and survellance of existing and emerging
diseases of seed spices

[R. 0. Meena, YE. Sharma, and MK Viskal)

Various seed spices growing areas were surveyed
inciuding Ajmer, Ihalawad, Nagaur, lodhpur, Jaisalmer,
Barmer, lalore, Kata, Baran, Sawal Madhopur and Tonk,
During the survey various seed spice diseases were
observed, data were taken and disease intensity was
calculated separately crop wise for all the diseases. This
vear low intensity of Ramularia blight disease (0 -1.6%)
was recorded and the nature of disease was sporadic as
previously it appeared in medium to severs form, Stem
gall disease was also seen in fower intensity [2.5%] in
Rajasthan Including Kota, Baran, thalawad, Anta and
some adjacent area of Madhya Pradesh having high
relative humidity during Robi (Tabie 3.35) .

Various diseases appeared In seed spices
during 2016-17 (fenugreek blight, gummosis
of fennel, nigell blight, and root rot in fennel)
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Table 3.35: Intensity of seed spices diseases [ disorders  Major seed spicetr diseases were linked with the

reported during survey environmental conditions (factors of disease
development) prevailed during the disease development
_ occurred were Included temperature ('C) relative
1. Stem gall of corlander 0-4.5 humidity (RH %) and rainfall [mm). Certain diseases were
2. Sclerotium rot of coriander 0-30 responded well towards these environmental factors and
3. Yellowing incumin 0.5-10.6 disease initiation was positively affected by these factors
4 Wiltof cumin 2.3-11.0 alone or cumulativelyin manner (Table 3.36 ).
- Afternaria blight of cumin 0-18.2 During survey from different seed spices growing areas
6 Powdarymlidew ofcumin  0-20 b cumin Altemiaria blight solates were collected and
7 Root rot of fenugreek 0.1-4.6 maintained. Sclerotivm rot disease is one of the most
g‘ ;‘:m::;mmﬂr:hf ST g: 15: important disease of corlander in Rajasthan and Its
* E intensity hasbheen increased [0- 300¢] since few years,

Table3.36: Interrelationship betwean environmental conditions and disease initiation

1 fan 2-8, 2017 15.7 Frl 0.0 0.2 o a a

2 lan 8-15; 2017 1135 7525 00 i0 ] a 2

3 lan 16-22, 2017 13.65 681 0.0 L o a 2.6
4 lan 23-29, 2017 1715 7915 M3 L7 | ] 0.2 3.7
3 lan 30-Feb 5, 2017 1685 Eles 00 12.6 o 13 6.5
7] Feb 6-12, 2017 14 7a.3 0.0 25.5 o 2.1 7.4
F Feb 13-18, 2017 18.75 69 .0 34.5 e 2.6 9.7
8 Feb 20-26, 2017 17,6 714 00 8.2 3 3.2 10.2
2 Feb 27-Mar 5, 2017 203 B7.1 0.0 45.8 3.2 18 113
10 Mare-12, 2017 13,75 7245 00 S02 18 4.0 129
11 Mar 13-19, 2017 21.45 B4.5 00 8.3 4.1 o7 13,7
12 Mar 20-26, 2017 26,35 B3.7 2.0 b3.2 4.6 6.3 153

Cordndar chop in kots Sclerodium rat on coriander = Bundi Cusnin ¢rap in laiselmer Fenugnesl i Kala

Survey of different seed spice crops at various location of Rajasthan
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Table 3.37: The areas surveyed for seed spices diseases and problems *

1 Magaur Fanugreek R0t rot 2.0-34

Cmin Blight 15-58
Wikt 30-92
Powdery mildew 0-2
Reddening 4-60
Yollowing 1-10.6
Foennel Ramulario blight 0-05
2 Crslan, Jodhpur Fenugreek Root rot 0-0.1
CLimin Blight 0
Wit 1- 8.0
Pawdery mildew 0-02
Yollowing 2-4.0
3 Jodhpur Fenugreek Root rot 1.0-15
Cumin Yollowing 1.0-5.0
Beddening 1.0-30
Wikt 1.0-6.0
Powdery mildew 0-0:2
Blight 1.0-8.6
4 laizalmer Cumin Wikt 30-53
Reddening 0-3.0
Yellowing 0-0.5
Fenugresek Root rot 0-0.2
5 Afmer Cumin Yellowing 3.0-10.0
Blight 3.0-18.2
Wikt 25-11.0
Fanineal Romuloria blight 0.0-1.6
Fenugresk Root rot i0-46
B Badmer Cumin Yellcwing 0-20
Wikt 0.5%3.5
Blight 0.0
Baran Coriander Stem gall 0-15
Kota Conander Stemn gall 0-25
g Sawai Madhopur Fenireal Ramularia blight a-132
Fenugreek Powdery mildew 2.0-12
10 Tonk Fengreek Powdery mildaw 1.0-9.0
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CPtf13,13.1: Management studies on emerging
problems incumin and fenugreek (2013-16)

K. Sharma, R.D. Meenaand B.S5, Shekhawat}
Epidemiology and management of leaf blight of
fonugreok

Initial symptoms: Initial symploms recorded as small
necrotic spots and concentric rings on the leaves, light

yvieellow zone surrounded the spol. Lesions coalesced to
coverlarge area of the [eaf.

Imitial leaf spot symptom in fenugreek
Blight symptoms: Leaves showing blighting of the apical
portions of leaflets, |n [ater stage blighted leaves curked
inward and become brittle, In severe infection whele leaf
weathered and died,

Leaf blight symptom in fenugreek

Isofation, purification and ldentification of pathogen
{Alternaria alternota):

infected leal samples of fenugreek were collected and
causzal pethogen was isolated on PDA using standard
procedure, The izolated fungus was purified using sub-
cukturing and single spore culture in plain agar medium.
The pathogen was identified as Alternario afternofa on
the basis of morphological characteristics. Identification
was further confirmed from ITCC as well as on molecular
level. The sequences were submitted to NCBI data bank.

Growth and sporulation of A, afternata

Marphological characterization of A. alternato;

The pure culture of A, aftermate was characterized
morphologically using slide culture technigue. The
mycelium was septate, irregularly branched. Mycelium
width measured from 1.5 to 4.7 |, Conldiophores arise
singly ar in cluster, straight, swallen at the apex measuring
27.3-110 u lomp and 3.15%-28.4 4 wide. Conidia borm in
chains and varied in shape, 1-3 longitudinal -and 2-6
transwerse septa were observed. The measured 20.80-96
@ oin kength and 82-16.5 p in width. L: W ratio Was
calculated 3.49 for conidia and 9.82 for conidiophares
(Tabla3.38),

Table 3.38. Measurement of different morphological structures of A, elternota causing leaf blight of fenugresk (Slide

culture technigue)

Ityceliam Septate, irregularly branched

Conidia Borninchalns, varbed Inshape,
1-3tongitudinal & -6 transverse septs

Conidiophores Srie singly or in eluster, straight,
swolbenaf apex

2.B0
{1.5-4.7)
47.10 13.50 349
{20.80-95) {8.2-16.5)
43.25 430
127.3-110) {3.15-8.4) 9.2
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Pathogenicity of A. alternata on fenugreek leaves

The isolated fungus A. alternata was tested for
pathogenicity test on fenugréek leaves using detached
leaf technigue and in pot culture, The inoculated leaves
showed leaf spot symptoms in Petriplates on detached
leaves and In pots on fenugreek plants, The pathogen was
re-lsolated and showed similar morphology of A
afternatawhich proved Koch postulates,

Uninoculated

Inoculated

Fig. 4: Pathogenecity test of A. alternota on fenugreek leaves

Studies for the appearance and spread of leaf blight of
fenugreek

To study the appearance and spread of fenugreek leafl
blight under field condition, four varieties viz,, AFg-3, AFg-

5, AFg-7 and AFg-B were sown in three different dates of
sowing i.e. 19" October, 3" November and 18° Novermbaer,
Disease ohservation and observation for meteorological
factors wore recorded at weekly nterval, The data
revealed that leaf blight was appeared during 14-21
January and spread there after by increasing the disease
PO (Fig, 23). The mean disease POl in D1 ranged from 39.5
toA1.5in all four varieties, where as it was 3210 55in D2
and 51.3 to 3.7 in D3, Mean maximum temperature
during the pericd was 27.5 C (25.1-31.6 C), minimum
temperature was 14.9 € {11.8-21.0 C), morming RH was
B9.9% (78.2-96 8%) and minimum BH was 31.5% (26.4-
41%).
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Fig. 23. Appearance and spread of leaf blight of fenugreek
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Spray scheduling for the management of fenugreek
diseases

Based on the two years results mast effective treatments
for bioefficacy against different diseases were selected on
basls of the time of appearance of different diseases i.e.
downy mildew, leaf blight and powdery mildew, Three
spray application of different fungicides and organic
treatments In schedule applied at 15 days Interval and
disease PDI was observed, The data revealed that all spray
schedule reduced downy mildew, powdery mildew and
leaf blight as compared to untreated control. Significant
redection in powdery mildew and leaf blight diseases was
observed in the spray schedube of copper aanvchlonde
follawed by propiconazole, difencconazole,
chlorothalonll and hexaconazole. Same schedule also
recorded higher seed wvield as compared to other
treatments and untreated control. However, all spray
schedules were at par for downy mildew disease POL

Screening of fenugreek advanced lines and varieties
against diseazes of fenugreek:

Mineteen fenugreek lines developed in fenugreek
breeding preject through mutation and sebection far
higher seed vield were soreened against leaf blight,
downy mildew and powdery mildew diseases under
natural epiphytetic conditions. The mazimum disease PD|
of downy mildew [36.3), powdery mildew (46.3) and leaf
blight (30.0) with mean PDI of 27.8, 244 and 173
respectively showed sufficient distribution of disease
inoculum in the field (Table 3.3%), Data revealed that
fenugreek lines A3-23-3, Al-1-2, A2-17-7 and C2-55-4
showed tolerant reaction against leaf blight and CZ-55-4,
B2-19, AZ-17-7,A1-1-2, A3-23-3, AFg-3 and AFg-4 showed
tolerant reaction against powdery mildew disease of
fenugreek.

Table. 3.39, Screening of fenugreek lines against downy
mildew, powdery mildew and leaf blight

Mean 278 2.4 173
i, 1E.B 6.7 B.8
Plzam 363 46.3 300

CPtf13.12.1: Sustalnable management of insect pests in
coriander and cumin [2013-16)

iM.E. Meena, K. Kant and M.A. Khan)

Relative efficacy of botanicals and bio-pesticide against
thrips an coriander

An o experimental frial was conducted to evaluate the
relative efficacy of eleven treatments (including control)
Wiz, extract of Ker plant, Ashwagandha, Koron), Datura,
parthenium, caster, custard apple and frult julce of
tumba, garlic, as well as cow urine and untreated check
against thrips wnder open field conditions. The
formulations of above listed wild botanical products were
prepared manuatly in the laboratory for field applicatian.
The treatments were applied when sufficient populations
of thrips built-up on the crop, Observations on thrips
population were recorded from five randomly seiected
and tagged plants per plot. Results showed that all the
treatments were found significantly effective for thrips
controd in comparl=on to untreated check. Maximum per
cent reduction In thrips population (69.04%) was
recorded on plants treated with ker plant extract
@10ml/lit followsed by tumba fruit estract @ 10mil/flit
167.00%), The remaining treatments were found middie
orderof effectiveness against thrips on coriander.
Relative efficacy of botanicals and bio-pesticide against
aphid incumin

An experimental trial was conducted to evaluate the
relative efficacy of eleven treatments (including controd)
viz,, ker plant extract @ 10mlHt Ashwagandha leaves
extract 10mlflit, karanj leaf extract 10mi/lit, datura leaf
extract Smiflit, Parthenium 10ml/fit, caster leaf extract
10miftit, custard apple leaf extract 10mlfit and tumba
frult extract 10mi/lit, garlic extract Smi/lit and a blo-
product; cow urine 10%) and compared with untreated
check agalnst aphids on cumin. The formulations of above
listed wild botanical products were prepared manually in
the laboratory for field application. The treatments were
applied when sufficient populations of aphid built-up on
the crop. Observations on aphid population were
recorded from five randomby selected and tagged plants
per plot. Results showed that all the treatments were
found significantly superior over control. Maximum per
cent reduction in aphid population (67.48%] was
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recorded on plant treated with ker plant extract 10ml/Ht
followed by tumba fruit extract 10miflst {66.74%). The
remaining treatrments were found middle order of
effectiveness againstthe pest,

Evaluation of relative efficacy of botanicals and bio-
pesticides agalnst thrips on cumin

An field trial was conducted to evaluate theé relative
efficacy of eleven treatments {including control} viz., ker
plant extract & 10mllit, ashwagandha leaves extract
10mlflit, karanj leaf extract 10mb/lit, datura leaf extract
Smlflit, Parthenium 10mi/flit, caster leaf extract 10mi/fit,
custard apple leaf extract 10mi/fit and tumba fruit extract
10mlflit, garlic extract Smilflit and a bio-product, cow
urine 10% and compared with untreated check against
thrips on cumin,

The treatments were applied when sufficlent populations
of thrips biilt-up on the crop. Observations on thrips
population were recorded from five randomly selected
and tagged plants per plot, Results showed that all the
treatments were found significantly effective against
thrips in comparison to controd. Maximum per cent
reduction in thrips population [71.00%) was recorded an
plants treated with ker plant extract followed by tumba
fruit extract {6877 %).

CPt/13.17.1: Impact of pollinators on yield and guality of
coriander, fonnel, ajwain and dill {2013-2017)

(M. K. Medna and K. Kant)

Impact of insect pollinators on yield and guality of
ajwain and difl

Afield experiment on impact of insect pollinators on yield
and quality of ajwain was conducted at research farm,
ICAR-MRCSS, Tabiji, Aimer during Rabi season of year
2016-17, Seeds of ajwain (AA-1) and dill (AD-1} were sown
in well prepared and statistically laid out field in plots
sized of 5xd4 meters under specified crop geometry. All
required agricultural practices were followed as per
package of practices adopted for both the crops at the
centre, The below given observations under following
parameters wers recorded.

Diversity studies of insect pollinators

A field study on diversity and abundance of Insect
pallinators on both the crops was carried, Result shaowed

that, the flawers of ajwain were visited by 34 insect
species of different orders and families. Among these
pollinators, Hymenoptera {13 specles], Diptera (B
speciet), Coleoptera |3 species], Lepidoptera {4 species],
Hemiptera (4 species), Neuroptera (01 species) and 01
species of spider were recorded . Simitarly, dill flowers
were visited by 27 Insect species of different orders and
families. Amaong these insect pollingtors, Hymenoptera
{10 species) and Diptera (B species], Hemiptera (3
species), Coleoptera |2 species), Neuroptera (01 species)
and Lepidoptera (3 species) were recorded on the crop.
Three honeybee species Le. Apis florea, A. meliifera and
A, dorsate and syrphid flles, Eplsyrphus bolfeqtus and
Episyrphus sp. were found mest prominent pollinatars of
ajwrain and dill,

Foraging behaviour and abundance of major |nsect
visitors

Thie foraging behaviour of major Noral visitors vie., Apls
dorsata F, Apis florea F, Apis mellifera L., Episyrohus
balteatus, Episprphus sp.-1, Eristalis sp. and Musca sp.l1
was studied an both the crops crop at hawrly interval for
10 calm and clear sunny days by sweep netting of 1 m’
areafminute during full bloom, It was found that there
wias no actvity of insect visitors noticed 6.00-8.00 hrs on
both craps, however, few floral visitors seen inadequately
between B.00-9.00 hrs and after that their population
increased gradually and reached to its maximum between
12.00-14.00 hrs which were ranged from 2.60 to 27,10
and 5.20 to 19.22insects/m’ area per minute In ajwain
and dill, respectively. The most abundant pollinator was
Apis florea (27.10 and 19.22 bees/m’ fminute] during
peak hours. After that the wisitor's population declined
gradually and recorded negligible by 12.00 hrs.

Effect of different mode of pollination on yield

The impact of insect pollinators an yield and quality of
ajwain and dill was studied using insect proof nylon cages
and companed with without bee pollination (caged) and
other treatments. The result showed that the yield of
ajpwain 1352.25 kg/ha was obtained from bee pollinated
plots (caped) which was 60.63% higher than control
iwithout bee pollination-caged). The yield obtained frem
the open pollination plots was 1353.87 kg/ha, which was
slightly higher than bee pollinated plots but statistically at
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par with bee pollination plots. Similarly, the highest yield
ofdill{1563.7 kg /ha) was recorded fraom the plots, kept for
open pallination and treated with bee attractant {jaggery
solution 10%) followed by open pollination (148370
kg/ha) and bee peliination-cased with A, mellifera
(1430.00 kg/ha), which were statistically at par with each
ather and superior over rest of the treatments. Bee
pollination increased the yield of dill by 47.80 percent
[Aw.} higher than contral [without bee pollination-caged).
The higher test weight (2.30 g) and essential ail 2.32 per
cent (ajwain) as well as the test weight of dill {3.25g) and
essential il (2.16%) were also recarded in the treatment
of bee pollination as quality paramsters.

CPtfle.4,1 Studies an populatian diversity and
management of nematodes in Cumin {(Cuminum
cyminumL.) {2016-19)

[K. kant; Co-PL YK Sharma and 5.8, Meena)

Field sampling of nematodes population in cumin crop at
Imstitute farm showed that population of nematodes were
present in the fields from time of sowing to the harvest of
crop. Nematode species was recorded in sampling was
only lesion nematodes Protylenchys throne.  Population
of  P. throre in cumin soil was flatuating during the
cropping season and two peak population level recorded
on the 45th and 7th standard week, Management of
nematodes wusing soil sterlent, nematopathogens, plant
products and synthetic nematicides showed all
treatments were superior over control. Howewer,
application of soil sterlent Metham sodium and Dazomet
gave complete protection up to the maturity of the crop.
Leaf extract of Custard apple @ 100 kgfha | Soif
application} and Neem Seed Karnal Powder @ 500 kg/'ha
[ 5ol application} also showed promising result { Fig-25).

T alndes popiilatiom amed Tlasd Bl ralies
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Fig. 24 Nematodes population in cumin field.

Project 5 Development and refinement of post-hareest
handling, processing and value addition technigues n
sepd sploes

BS-B: Physiological approaches for enhancing yield and
guality inseed spices under abioticstresses [(2012-16)

(Pl 5.N. Saxena)

Effect of water stress on morpho-physiological
parameters and guality attribute in advance breeding
lines of fenugreek

Water stress affects all the morpho-physiclogical
parameters studied. Water stress given at midterm
growth stage (B0 days) does not affect seed yield in most
of the penotypes. Terminal water stress |90 days) affects
seeed yield significantly, Genotype Afg3 found suitable for
all tested environments compared to other genotypes.
B5-33-20 s another genotype performed very well under
cantrol as well as stressed conditions, Genotypes B5-73-
11 were not found suitable showed |lowest seed vield
under various conditions, None of the genotypes was
found stable for all the traits, Most of the genotypes
showed increased sapogenin under midterm as well as
terminal stress conditions. Under midberm stress
condition maximum sapogenin [5.52%) was chserved in
B4-22-7-2-1 while minimum {5.25%] was recorded In
genotype AFg-3 which further reduced under terminal
stress conditions up to £.56%, In general, 3 decrease in
teaf area was recorded under both midtern and terminal
stress conditlon as compare To contral (Fig-25). There are
significant differences among the genotypes for
chlorophyll content which showed diversity among the
genotypes for chlorophwll content, Total chlorophyll
content decreased significantly in all the genotypes at
both the stages due to water stress condition. There wasa
significant difference among the genotypes for the water
potential as well as enwvironment and genotype and
environment interaction has its significant effect on the
water potential of the genotypes.

In both midterm and terminal water stress conditions oil
content was found to reduce. However, genotype AFg-3
shiowed an increase from 2.8 to 3.23% under midterm
stress. Ingeneral oil content was reduced due to moisture
stress. Under berminal stress condition diosgenin cantent
showed reduction in maost of the genotypes except A3-31-
2-7-2 and B4-22-7-2-1, Environment-wise analysis of
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variance revealed that significant differences existed
amang genctypes In each enviranment fior all characters
Indicating that real differences existed among the
genatypes | Table 3.20).

Table 3.40: Twig water potentlal of fenugreek genotypes
as affected by water stress at post flowering stages (90
DAS)

A3-31-57-2 125 -18.3 -17.3
B4-22-7-2-1 133 -16 -16.2
B5-33-20 -14.2 -20.2 <18.3
B5-5-6-1 -13.3 -19.8 -20.5
AFG3 138 -17.5 -20.3
Ca-23-1 -12.2 -17.2 213
B3-77-8-10 112 -16.2 -17.8
€4-2-14 128 -16.3 -20.8
A3-31-1-17 -12.5 -16.3 -21.3
BS-73-11 -15.2 -19.5 215
€OV (0.05%) 126

CDE (0.05%) 1022

L0 VXE (0.05%) 4.16

CV (%) 2.29

LA wliredibll  #LAwwTE
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Fig 25. Leaf area of fenugreek genotypes as affected
by water stress at post flowering stages (90 DAS)

Plant growth regulators for inductlon of dwarflsm In
fennel

The results of exogenous application of two gibberellin
synthesis inhibitors |Paclobutrazel and chiormeguate
chioride} on Induction of dwarfism In fennel without
affecting seed yield. Paczes 10 ppm when sprayed at 90
DAS gave more yield then control with significant
reduction in plant height., [Takble 3.41)

Table 3.41: Effect of PGR on induction of dwarfism in fennel genotype AF 1

141.3

Tl=Contral

Ta=cutling 145.1
T16s Paczee 10 PPM [90 days + 105 Days) 125.0
T17=Paczee 50 PPR [90 danys) 1275
T20=CCC 100 PPM [ 105 days + 120 Days) 115.8
T21= CCC 500 PPM (105 days) 117.7
T22=CCCS00PPM (105 days + 120 Days) 1325
T23# Paczee 10 PPM (105 Days) 1108
Ti4=Pacree 10 PPM [105 days + 120 Days} 133.8
T25= Pacree 50 PPM (105 days) 129.2
T26= Paczee 50 PPM (105 days + 120Days) 135.8
Mean 1440.49
ChOO0s 421
O 1832

8.1 il1.6 128
1.2 19.5 LA
1.1 233 147
8.0 203 126
5.5 Tl 113
8.0 238 120
B0 155 131
B.5 L1 6.8
8.5 20,0 7.2
7.3 15,5 13.1
6.5 16.3 6.5
7.3 18.7 11.4
24 10.0 8.5
191 327 458
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CPdf13.8.1: Development of value added prodicts from

seed spices (2014-17)

(G. Laland B. K, Mishra)

# LUnder this project value added products of seed spices
were developed with the help of ICAR-CISH, Lucknow,
The recipes of the products were standardized.

Products developed

+  Fennel-aonlasguash

»  Dill-acnlasguash

+ Coriander aonlasquash

* Probloticdrinkof seed splces

* Fenugreek tea

» Dillprash

«  Dill-zonla capsules as functional food

v Fenugresk-0PMW biscuits [Swest, salty & without sugar)

Details of the patents applied

= [ill parag

= Dillcider

=  Mouthfreshener

Products (Squashes, RTS and fenugreek biscuits)

developed/ scaled up followed by marketing and selling at

different seminars, conferences kisan melas, spice parfor

and others tralnings o that commercial output of

developed valee added products can be achieved. during

this year more then two thousand packets/bottles of RTS

and other valued products hasbeen sold,

Patent filled:

< Six patents (final after full specifications) for different
products which were filed on 09.10.2014 at Indian
Patent Office, M. Dielhi, has been pulslished.

Publishad

Patent MNRCSS B CISH  2877/DEL/2014  Anti diabetic fenugreek -0PM biscuits 09, 1. 1014

Patent MNRCSS B CISH ZEVE/DEL/2014  Methica {Fenugreek) Tea 09102014 Publishad
Fatent MRCSS B CISH  ZETHDEL/Z014  Witamin C enriched DIl based Herbal Chew  09.1002014 Publishad
Patent MRCSS & CISH  ZEBO/DELSI014  Conander based sguash B ATS 09.10.3014 Published
Patant MRCSS B CISH  ZBEL/DEL/2014  Fennel based sguash & BTS 09, 132014 Publishad
Patent MRCSS & CISH 'ZEE.Ill"DEE..I'Iﬂl-ﬂ- Dill based squash & RTS 0913 1014 Publishad
Patent NRCSS & CISH  ZE77/DELS201 Antl diabetic fenugraek -0P# biscults 09.10.0014 Publishad

Products commercialized: plant samples were sprayed with Deltamethrin and

% Sy products of seed spices {03 sguashes and 03 RTS
made with the use of fennel, dill and coriander) were
commercialized to M/s HON Farmers’ Combine, M.
Delhi, Rupees 3,00,000.00 (Three lakh) deposited by
the firm to. |[CAR-NRCSS, Ajmer under MOU of
commercialization and 03% rovalty will also be given
on the sale of these products,

BS5/14.5.1; Monitoring and evaluation of agro-chemical
residues in cumin (Cuminum cyminom L.} and coriander
[Coriandrum sativum L.) from Rajasthan and Gujarat
(2014-17)

[F-N. Dubey, 5.M. Sazemaand K. Kant)

An experiment for the evaluation of the influence of
propiconazole follar sprays on enzymatlc activities and
micrabial biomass in cumin field soil was undertaken with
B treatments including contral for the study, The cumin

Propiconazole in single dose, double dose and fivehald
dose at the recommended concentration, Soil samples
were drawn after third spray at 90 DAS at different time
intervals viz. O (within 4 hr. after the final spray of the
insecticlde and pesticides) 1, 3. 5, 7, 9,15, 30 days and
finally at crop harvest time, The results Indicate significant
decrease in soil MBC for afl the three doses of
propiconazole as compared to controd, The reduction in
S0 & DD at initial stages and regain later may be due to the
effect of fungicide resulting into the killing of the microbes
particularly fungi, but bacterial species generally adapt
guickly and begin proliferating fast due to reduced
microbial competition, The results obtained for ¥ fold
dose may be due to strong inhibition of degrading
microorganisms or builtup of toxic metabolitos, At harvest
the soil MBC built up regains at all the doses (Fig.27).
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Fig.27: Effect of foliar application of proplconazole on soll
microebial biomass carbon content as compared to control
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Fig.28: Effect of follar application of propiconazole on dehydrogenase activity.
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Fig. 29: Effect of foliar application of propiconazole on
fluorescein diacetate hydrolising activity.

Dehydrgenase activity |DHA) in soil is an overall indicator
o f microbial actevity, The DHA activity decreased up to
30th day at 50 & DD but it continued to 1l in WD till
harvest. The DHA is maost susceptible parameter to
pesticide application [Fig.28). Fluorescein diacetate
hydrolizing activity (FOHA) is zlso & measure of total
microblal activity insoils, This activity decressed up ta 15
days at 50 8% 0D but further decreased in VD, This could be
due to the inhibitory result of pesticide on synthesis af

enzymes. The FOHA regains fast as compared to control
due tobuilt up of microbes after 15-30 days of application
(Fig. 29}, Soll wrease activity indicate wvariabllity with
application rate. It regains after 15 days in 50 & DD as
compared to V0. This could be explained by the fact that
the urea degrading engyme does nat have any rale in
degradation pathway of fungicides and therefore least
affected by fungicide application [Fig.30).
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Fig.30: Effect of foliar application of propiconazole
on soil urease activity.

Acld phosphatase activity decreased signifiantly up to
15th day in SO & DD but decreased much more in VD
There was substantial increase in the enzyme activity at
later stages, despite the Initial inhibition in 50 & DO
(Fig.31).
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Fip.31: Effect of foliar application of propiconazole
on acld phosphatase activity.

Alkaline phosphatase acthity showed Inconsistence
results and 50 & DD had no prominent effect. At VO it
decreased significantly (Fig.32).
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Fig.32: Effect of foliar application of propiconazole
on alkaline phosphatase activity,

Ta generalise the acid phosphatase activity was inhibited,
whereas alkaline phosphatase activity remained
unaffected at lower doses. The decremental effects on
acid phosphatase activity may be due to low arganic
content In the soil of experimental site, Alkaline
phosphatase activity, however was protected at lower
doses.

Praject b iImproving knowledge and skill of stakeholders
forimproving productivity of seed spices

55/13.16.1: Dissemination of seed splees production and
post-harvest technology through demonstrations,
tralmings, workshops and seminars under NEH and TSP
{2014-17)

iE. Lal, BA Mehta, RS Meena, MK Meena and 58
Maheria)

Performance of FLDs at Pratapgarh

Performance of frontiine demonstrations {FLDs) of Seed
Spices under TSP Two hundred and three frontiine
demanstrations (FLDs) of different seed spices were
conducted n Tribal Sub-plan area of Rajasthan In
collaboration with Krishl Vigyan Kendra, Pratapgarh,
Banswara, Dungarpur, and S5tate Department of
Agrbculture, Thadaol, Udalpur during 2006-17. In total FLDs,
fenugreek {66), coriander [62), fennel (30), ajwain (31).
nigella {10} and dill {4) were given with guality seeds of
impraved varieties, recommended dose of fertilizers and
package of practices [POP]including seed treatments, line
sowing, weed management and plan protection
measures were demonstrated on the farmers' fields: The
performance of crops under all the frontline
demonstrations (FLDS| was observed better In respect to
overall growth parameters, yield and wield attributes.
Results of the FLDs at different farmers fields (Table 3.42)
reveated that yield of seed spices under demonstration
plots was higher in comparizon to local checks/practices
which were 30.42% higher in conandes, 26.37% in
ferugreek, 26.20% in ajwain, 16.44% in mnigefla, 23.29% in
dill and 35.05% in fenmel,
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1. Coriander  ACr-] 22 0.25
2. Fenugreek  AFg-3 21 (.25
3. Ajwain AA-l 1D 0.5
4. Nigella AN-1 1 0.5
& Dill AD-1 4 (.5
. Fennel AF-1 {8 0.5

Table 3.42; Performance of frontfine demonstrations (FLD4) of Seed Spices over local varieties and practices

14491 1063 1264 872 3042
1220 1563 1861 13640 2647
1185 872 1054 767 26.20
B0 640 124 15 16.44
130 1206 1258 65 23.29
2280 1883 2065 1465 35.08

Farmer's workshop on Safe production of seed spices for
TSR

Two days Farmer's workshop on Safe production of seed
spices for TSP was organized at ICAR-NRLSS, Tabiji, Ajmer
during 18-19 Saptember, 2016 Inaugural sassion of the
workshop was conducted with Bheel Wiraran Kisan el -
2016 programme, wherein, Dr. Gurbachan Singh,
Chairman, ASRE, Pusa Mew Delhiwas the Chief Guest and
Dr. PS5, Rathore, Hon'be Vice-Chancellon, SEMN Agriculture
Uinhversity, Jobner and Dr. ML Jat, Coordinator, Asia,
CIMBYT, MASC, Mew Delhiwere Guests of Honour inthe
programme, Dr. Gopal Lal, Director & Organlzer of the
Kisan mela welcomed the guests and farmers present in
the programme, In the inaugural function, Dr, Gurbachan
Singh addressed the farmers on the issues related to the
soil and crop production and also suggested farmers for
soil analysis for efficient utilization of fertilizers and micra-
nutrients. The other dignitaries were also interacted with
farmers coming owver Kisan mela from different corners of
Rajasthan, Madhya Pradesh and Gujarat. In two days
farmers workshop, 13 lectures on various aspects of seed
spices were delivered. Farmers also vizited the exhibitions
at mela ground and learmt about the technologies
displayed in the exbibitions, Total 148 farmers from tribal
areas of Pratapgarh, Banswara and Dungarpur along with
07 officials (SRS from KVES] participated

Farmers Tralning at NEH Morth East Reglon under TSP

Twoe days farmers training on "Organic Production
Technologies of Seed Spices for Sikkim"  were organized

by ICAR-NRCSS in collaboration with ICAR-NOFRI at
Tadong, Gangtok, Sikkim on 16-17" December, 2016. In
the Inaugural session, Dr. R.K. Awasthe, Director, NOFRI
was Chief Guest and Dr Gopal Lal Presided ower the
function. Scientists from MRCSS |Dr. R5. Mehta, Pr.
Sclentist, Agronomy, Dr. B.5 Meena, 5r. Scientist, Plant
Breeding and Dr. N.E, Meena, 5r, Scientist, Entormology],
NOFRI and KVE, Sikkim were also present in the functian.
In two dayvs farmers training programme, 12 lectures on
warious aspecks of orgamic production technoiogies of
seed speces, and extenston methods were delivered. A
practical on method of sowing for corlander and
tenugreak was carried out by the farmers themszelves at
Research farm MOFRI on second day of training
programme. fifty five FLDs of corfander and fenugreeak for
25 m' area were also given to each farmers for
demonstration on their own field for seed as well as leaf
purpaose. In all 62 farmers and 10 officizls from different
places of Sikkim participated.

55/16.6.1: Assessing approachability and facilities of 1ICT
and effective medium of information dissemination to
cumin and coriander growers of Western India {2016-18)

iMLE. Vishal, G. Lal, K. Kant, 5. Chowdhary, ALK, Verma, R.D.
Meena, M.A Khan, 5.K. Meena)

The current research wark |5 carried out to know the role
of ICT and ifpvalvement of medern information
dissemination technigue and their need to the farmers

especially for seed spices In western India. Even to know
the literacy, acguaintance and usage of ICT and ICT based

49
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services by farmers. For this, the various facts and details
of different information dissemination technigues and
other ICT usage secondary data were acguired and thena
guestionnaire was prepared in Hindi and English targeting
thie stakeholders like farmers, EVE, G0, NGO et for survey
to investigate the approachability and facilities of ICT and
effective medium of information dissemination. A field
survey was done for major seed spices growing areas like
Barhmer, lalsalmer MNagaur, Almer, Jodhpur, Sirohi
regions farmers for cumin and corander.  Survey was
dong for assessing different stakeholders of different
strata of farmers who wisited NRCSS under wvarious
exposure as well as learning toursftrainings/visits etc;
farmers on their field, farmers in Kissan Mela |(farmers’
fairs] and farmers on Interstate towrs, All stakeholders and
respondents who were surveyed their physical
coordinates were recorded for geo referencing.  Meta
data and past growing details and cropping patters of
farmers were also recorded.

Total 568 farmers were interviewed; in which around 21%
were women and V9% were men, aged between 18 to 68
years, The complete demographic profile of the farmers is
shwon in table 3.42. Literacy rate was main challenge in
the arid and semil-arid region. Due to resources scare and
backwardness in the region the farmers! literacy was low,
There is synergy between literacy rate and the digital
literacy rate and thus affecting the use of ICT. Farmers
were having large land holding especially due to cumin
growers. The cumin growers haolds a large land holding.
Even marginal farmers have practice ta borrow the lands
for farming in these regians, This sruvey also tried to kmow
the status of mobile used by farmers for feteching
information, it was abserved that ATMA and state visotors
trainee were more dware about ICT as compared to fleld
surveyed farmers due to their good economical status,
almost all were using the tmart phone. Where as more
than 0% farmers owns celiphone [basic as well smart] in
all groups which were surveyed (fig. 33). In case of
messaging system few message were given on major and
current issues of pest and diseses except around 4 % of
the population on blight In case of cumin. Accarding to
study it was found that message disemniantion, 5KS, may
be sent according to crop cycle and need of the farmers
based on reglon climate, date of sowing and cropping

pattern. It is also observed that around 2% of messages
weere send on only pest management aspact, There were
no messages sent for secondary processing of seed splces
and promottion of same. This is much needed subiject.
The major gap in implementaion of ICT based e-extension
that is training and digital awarness of the farmers.
Though many farmers owned their cell phone but none of
them received any formal training on ICT and based
services for seed spices and other crops inthe region,

Table 3.42: Demographic characteristics of the farmers/
stakeholders surveyed

SEX

Female 122 21
Male 446 79
fge (Years)

20-39 237 42
40-59 242 43
=60 E9 15
Mo dAnsueer Q o
Education

Illizerate 29 05
Primaryschool (5th) 152 27
Elementary School {Bth} 134 23
HighSchool ] 12
Higher Secondary 114 20
College graduate/University 71 13
Mo AR SWEr i

& proiup of farmers being surveyed
during farmers training programme at NRCSS Ajmer
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A group of farmers being surveyed
during farmmers tralning programme at NRCSS Ajmer
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A group of farmers l:el_ng 5ur|.re1|re;i
near Magaur, Rajasthan

External Funded Projects

Net work Project on Protected Horticulture In
collaboration with IIHR: Standardization of production
techrnologies for sead spice under protected

|Ravindra Singh, Gopal Lal, Hannapa, A., Krishan Kant, /.
0. Meena and S, B Maheria)

a) To protect the crop from frost during winters, different
protection structures ke, Plastic shest covered high walk
in turnel, Insect proof net covered high walk in tunnel,
vertical plastic sheet wall were erected in the field and
compared with open condition |n major [Cumin,
conander, fenugreek, fennel} and minor [dill] seed spicas.
The minimum temperature was -1.0°C in open conditind
during 11-13 lanuary, 2017, which caused frost injury in
all the seed spices, Whereas minimum temperaure at
fennel, dill, coriander, cumin and fenugreek were higher
by 1.99,1.22, 1.42, 2,36 and 1.00°C with Insect proof net
covered walkin tunnels and  1.22, 1.99, 1.00, 3.25 and
1.33°C with plastic shest coversd walkin tunnels,
respectively over open conditions, Whereas the
improvement in  maximum temperature at fennel, dill,
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coriander, curmin and fenugreek were higher by 7.99,
7.25, 6,51, B.55 and 6.62°C with ins=ct proof net covered
walkin tunnels and 7.25, 7.9%, 9.31, 1547 and 8.84 oC
with plastic sheet covered walkin tunnels, respoctively as
compared with open conditions. Amang the protected
structures, maximum seed yield of 1961.4 kg/ha were
recorded at plastic sheet vertical wall followed by 1696.6

kg/Sha with insect proof net covered walk in tunneis and
1636.5 kg/fha with plastic sheet covered walkin tunnels.
Among the crops maximum seed yleld of 2585.3 kg/ha
were recorded in fennel with vertical wall [Table 3.43). In
all the seed spice crops lowseest yield were recorded in
controd treatment due to frost damage, higher Incidance
of diseasez and pest at absolute contrel and open

Table 3.43: Seed yield (kg/ha) of different seed spices as influenced by different protected structure

Fennel 4,367.2 21189

in 2,283.6 2,047.8
Coriander 1,679 2,067.6
Cumin TE4.9 657.3
Fenugreek 1,368.0 1,280.7
Mean B 1,696.6 1,636.5
Factors C.D.
Factor|A) crop 88.3
Factor(BjProtected structure 53.8
Factor|Bhat same level of & 1326.2
Factor{Ajat same levelof B 124.4

2,589.3 2,089.7 1,178.9 2,068.8
24618 1,990.1 1.168.7 1,990.4
2,506.2 1,416.0 1,303.1 1,794.4
545.7 503.7 3415 566.7
1,704.2 10538 iz 1,328.8
1,961.4 1,411.7 1,043.0

SE{d}

44,7

24.4

56,3

57.1

Standardization of different Colour Shade Mets for off
season cultivation of leafy coriander and fenugreek:
Amang the different color tested green and black shad net
were more effective for off season leafy coriander and
fenugreek production than white and red shad nets
during June and July, 90% shading intensity of green shad
net ar 75% black shad nets were equally effective for

Table 3.44: Leafy coriander yield during off season

5360

0% Green B2560 106240
75%Green 4680 A58 4270
0% Green 4077 3988 H0G5
75%Black 4987 5152 10139
75% Red 1268 3347 5615
75% White 3589 3896 7485
Open 69 967 1836
C.D.at 5% 265 289 508
SE(m) 84 98 153

higher leafy blomass production during off season for
Both coriander and fenugreek. Three crops of corander
were taken from 1 June to 30 September with crop
duration of 45 days which gave cumulative yield-of 10630,
10139, 9270 kg/ha biomass of green leafy comander
under 90 % Green, 75 5% Black and 75 % Green shad net
during off season (Table 3.44).

Demonstration of 75% shading green shade not covered
walk in tunnels for Off season coriander production at
farmers field

& field demonstration was conducted at a progressive
farmer's field of Br. Harkaran Parcda. village of Dang,
saradhana, Ajmer, He underwent training on Off season
production of green leafy coriander under shade net
condition at ICAR NRCSS, Ajmer. Sclentist of ICAR-NRCSS
demonstrated the technology at his farm during Off
season (April to September, 2017). He cultivated
coriander variety Aglr-1 under 75 % green shade net
covered walk in tunnel covering an area of 100m2. The
seed rate was kept 40.0 kg,/ha with random sowing aiong
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with recommended fertilizers, Due to prevalence of high
temperature and bright sun shine during March to
September in Rajazthan, Open cuftivation of coriander for
leafy vegetable is hardly possible. Two crop cycles of
coriander {45-50 days in one cycle) were taken by the
farmer under shad net covered walk in tunnel within 100
days duration during OFf season, Total production of Ist
cropwas 130 kg from 100 m2 and soid in the market @ Rs
1250/kg amounting the total revenue of Rs 16250,
whereas the production of second crop was 105 kg and
sold in the market @ Bs 35.0/ amounting Rs 3925 and the
total revenue of two crop cycles were Rs 25175, The cost
of cultivation including the working cost of the tunnel
were Bs 6750, hence net profit the farmer got was $18425
from 100 m2 within 90 to 100 days during the off seasan
whien the pricesof leafy coriande rwasvery high.

Effect of seed rate on growth, biomass and seed yield of
KassurlfNagauri methi: Twelve seed rates (10, 20, 30, 40,
50, 60, 70, BO, 90, 100, 110 and 120 kg/ha) of kassuri
methl were used to see the effect of seed rate on growth
and biomass production of kassuri methi. & cutting were
taken after 35 days of sowing at B-10 days interval, The
crop was allowed to grow and soeds were harvested at
3200 3130
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Fig. 33: Effect of seed rate on kassuri methi yield

maturity even after 6 cuttings. Maximum dry biomass
(3130 kgsha) of kassurn methi was recorded at 80 kg seed/
ha which was declined gradually with decreasing seed
rate and lowest (2564 kg/ha) recorded at 20 kg/ha seed
rate. Similarly maximum sead yield (870.5 kg/ha} were
recorded at 120 kg/ha seed rate which was lowest (389.8
kg/ha) at 10kg/ha sead rate [fig. 34).

Effect of number of cuttings on foliage and seed yield in
Nagauri Methi [Fann Methi): Nine treatments comprising
of 0-8 cuttings at 10-12 days interval were undertaken to
seg the effect of number of cuttings on growth, dry
biomass praduction and seed yield of Kassuri methi, The
fotal dry hiomass production of Kassurl methl ranged
from 0 to 24760.8 kg'ha at no cutting [contral, without
cutting) to & cuttings. Seed yield was recorded at harvest
and it was observed that maximum seed yield of 10220
and 10043 kg/hawas recorded after 4 and 5 cuttings. The
seed yield was declined drastically due to reduced
cuttings [0-3 cuttings) as well as increased nember of
cuttings |&-8 cuttings).

Photo: effect of different seed rates and
number of cuttings on growth of Kassuri methi
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DUS Project ([PPY & FRA): To develop DUS test guidelines
for minor seed spices {ajwain, dill, nigella, celery and
anise)

(R.5. Meena and A K Merma)

DUS experiment on minor seed spices (apwain, dill, nigella,
celery and anlse) was conducted at NRCSS, Ajmer, In the
experiment, & ajwain, 4 dill, 5 nigella, 3 celeryand 2 anize
variefies were included to develop DUS guidelines in
these crops. Observations were recorded for seediing
colowr at 25 DAS, seedling crown pigmentation at 25 DAS,
helght, number of primary and secondary branches per
plant, stem: pigmentation, surface and waxiness, number
of days to stem elongation, angle of first primary branch,
leaflet; spacing of lobs, shape of tips of margin and density
of margin incisions, leaf blade: length and lessity between
1st and 2nd pair of leaflet, leat: size of terminal leaflet,
petiole: Length amd width, Umbel compactness, main
umbeal: diamebter and number of peduncles, number of
umbsel/siligua per plant, number of umbellates per plan,
siligue size, seed: colowr, shape, ridges and curvature and
weight of 1000 seeds. Based on the results, developing
BUS guideline inminer seed spices has been initiated.
Metwork Project on Organic Farming [NFOF)} in
colloboration with IIFSR, Modipuram “Standardization
of seed spices based organic farming system™ [2015-16
b Z0L9-20)

(G. Lal, M. K, Meena and R.D. Meena)

A Metwork Project on Organic Farming [MPOF)
"standardization of seed spices based prpanic, inorganic
and integrated production and cropping system”
sponsored by ICAR-IIFSR, Modipuram is running at ICAR-
MRCSS, Ajmer to develop seed spices based cropping
system. In the project, screening of different
varieties/cultivars of coriander and fenne! under organic
management, evaluation of IPM Modules against aphid
and thrips infesting coriander, fennel and management of
Scterotlum rot of coriander and Ramulana blight of fennel
were carrled out. During the peried reported upon, the
following results were obtained:

= The experiments on development of sustainable sead
splees based cropping system in Kharlf (moong bean

and cluster bean) and Rabi (corlander and fennel)
were conducted at organic block of research farm,
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MNRCSS, Ajmer. The results stated that, the
performance of 75% organic with 25% inorganic
treatment s recarded highest value of all parameters
followed by state recommendation both in Khariff and
Rabiseason,

* Theeight varieties of both coriander and fennelin Rabi
and elght varieties of moong bean and cluster bean in
Kharif were tested under arganic production system. It
was found that the fennel wariety GF-12 was
performed best and given highest yield (147583
kg/ha) followed by AF-1 (1466.67 kg/hal in fennel. In
coriander, variety Azad Dania-1 was found best in yield
(170283 kg/hat and growth paramerers followed by
ACr-1(1623.50 kg/ha) in Rabl seazon. In Kharif season,
cluster bean wariety RGEC-1038 (148583 kgfha)
performed best followed by RGC-1055 (118567
kgfha) and in moong bean, best performance was
given by cultivar MUM-Z (984,17 kg/ha) followed by
RMG-975 (375,67 kg/ha) with respect to growth and
yield.

» Among sin organic based IPM modules (including
contral} vested against aphid and thrips on coriander
and fennel, IPM module B-2 (garlic extract 10 mif it +
azadirachtin 0.03% EC @ Smiflit + fruit extract of
Citrullus colocynthis 10ml/flt.) was given best
management of aphid [67.10% and 66.40% reduction
in coriander amd fenmel, respectively] and thrips
[63.84% and &2 3T%E reduction in corander and
fenned, respectively).

* In corander, five organic treatments (including
control) wiz., soil solarisation {20 days), Trichoderma
(82 kg-1 seed as seed treatment + 2.5 kgha-1 as soll
application], neam cake [0.5tfha), caster cake
(0.5t ha) were evaluated, Among the treatments, soil
solarization was found most effective [(PDI 1.7)
followed by neem cake (PDN 4.3} while the disease
(Sclerotium rat of coriander) was recorded magkimum
(PDIE,.B) under control plots,

» Among four botanicals tested against Ramularia
blight disease, the garlic extract [(0.5%) was found
maost effective {PDI-5.2) followed by oniom extract
(0.5%) whereas in control the disease was reporied
maxirmerm [FDE-14.0]

LAmong thes, five masalas i.e. Teamasala, Chana masala,
Rajma masala, Gram masala and 5abjl masala were
evaluated oraganoleptically and scored from 7.06 ta 7.91
out of nine (9-Hedonic ranking test scale). The remaining
three masalas were under process.Garam masalaTea
masala, Chana masala, Rajma masala and Raita masalas
were alsa carried aut their shell lite storage studies under
laboratory. The organic spices (fennel, coriander and
fenugreek) were procured from ICAR-NRCSS, Tabiji, Ajmer
{Rajasthan] for preparation of above spice premixes.
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Sabji{RTS) with different organic spice premixes
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ICAR-Extramural Project: Pollination Management in
cumin and nigella

iM.K. Meana, G. Laland R.[. Meana)
Diversity of insect pollinators on cumin

& field study on diversity of insect pollinators associated
with cumin [Cuminum cyminum) was carried out at
rescarch farmy, MNRCSS, Ajmer during Rabi Z016-17.
Diversity of floral visitors was studied by sweep-netting
the insect wisitors throughout the flowering period.
Cumin flowers were visited by 19 species of insects
belonging to 11 families and & orders during entire
flowering period. Among these insect visitors, maximum
population was noticed from Hymenoptera (7 species)
foliowed by Dipters (4 species), Hemiptera (2 species),
Coleoptera [2 species), MNeuroptera (1 species) and
Lepidoptera (3 species) on the crop. Honeybee species
Apis florea was recorded as most abundant pollinator
(13.33 beef/m’ bloom area) followed by Episyrphus
bolteatys (10,00 fles/m’ bloom area), Apis mellifers (866
bes/m’), A. dorsate {7.00 bee/m’) and Musco sp. 1 (7.00
flies/m’).
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Impact of pollinators on yield and guality of cumin

The impact of insect pollinators on yield and quality of
curnin was carried out where in the yield of cumin 51041
kz/ha was obtained in bee pollinated plots [caged) which
was 40,03 % higher than control {without bee pollination-
caged |. Likewise, the highest average test weight {2.12g])
and .00 per cent essential oll were recorded in the
treatment of bee pollimation which was significantly
higher than the treatment of without insect pollination-
WIP, whereintest weight was 1,78 g,

Diversity of Insect pollinators on nigella

Asimilar field study was conducted for nigella to ascertain
the diversity of various floral visitors associated with
nigella {Migelle sative Linn} crop during Robd season. It
was found that nigella flowers were visited by 23 insect
species belonging to different order and families' right
from initiation of flowering to withering or up to
harvesting of crop, Among these insect visitors, maximum

population was noticed from Hymenoptera [9 species)
followed by Diptera (5 species), Hemiptera (2 species),
Coleoptera [2 specles), MNeuroptera (1 species) and
Lepidogptera (4 species), Honeybee species Apls florea was
recorded most abundant pollinator {14.00 bee/m’ bloom
area) followed by A. melifers (12.33 bee/m’), A. dorsoto
(11.00 bee/m’) and Eplsyrphus balteatus (10,00 flles/m’
Bloom area),

Impact of pollinators on yield and quality of nigella

The impact of insect pollinators on yield and guality of
nigella was studied. The yield of nigella 927.50 kg /ha was
obtained in bee pollinated plats (caged] which was 45,16
percent higher than control (without bee pollination-
caged. Similarly, the highest average test weight [2.49g)
and 026 per cent essential oil were recorded in the
treatment of bee pollination, which was significantly
higher than the treatment of without insect pollination-
WP, (test weight 57g).




—'y

Technolagy Aszessment and Transfer

.y

4, TECHNOLOGY ASSESSMENT AND TRANSFER

4.1 Technology transfer in TSP areas during 201718,

« One day farmers training programmes was organized
on “Production and protection technclogies of seed
spices” at KWK [MPUAT), Banswara on 18" August,
2017, In this training programme, a total of 8 lectures
were dellvered by the scientists of institute and KVE
on different aspects of production and protection
technologies of seed spices and also on other related
field. Total 20 farmers from Banswara district were
henefited. This training programme was organized by
ICAR-NRCSS under TSP programme

»  One day farmers (Faining programmes was organized
on “Advance agricultural practices for seed spice
production under tribal belt of Udaipur® at Phalasia,
Udalpur with Agriculture Department, Gove, of
Rajasthan on 30" August, 2017, In this training
programme, total 50 farmers of Phalasia area
participated and benefited. This programme was
conducted by NRCSS, Ajmer under TSP scheme,

= One day farmers training programme was organized
on "Improved production technology of seed spices”
at KWK, Badal Mahal, Dungarpur on 317 August, 2017,
Ini this training programme & lectures were delivered
on different aspects of seed spices. Im this
programme, &2 farmers from Dungarpur district
participated and got benefitted, lssues on plant
protection |n seed spices and other local crops of
Dungarpur regicn was discussed,

4.2 Technology transfer in NEH areas during 2017-18.

« Two days stakeholder capacity bullding programme
was organized on "Production technology of seed
splces for Manlpur State” at |CAR-Research Complex
for NEH Region, Lamphelpat {imphal], Manipur from
7-8" December, 2017, In this training programme 12
lectures were delivered on different aspects of seed
spices production. Sixty Eight farmers from different
districts of Manipur participated and got benefited.
The programme was organized by ICAR-MRCSS under
MNEH schemae,

= Two days farmers training programme was organized
on “Production technology of seed spices for NMEH
Reglon® at College of Agriculture, Tripura,
Lembucherta, West Tripura from 27-28" February,
2018, In this training programme 14 lectures were
dellvered on different aspects of seed spices
production. Fifty farmers from different districts of
Tripura participated and got benefited. The
programme was arganized by ICAR-NRCSS under MEH
scheme,

4.3 Beef Vitran Pokhwoda

"Bee Vitran Pakhwodo”™ was ofganized; during 14-30
September, 20017 for creating awareness among the
farrmers towards the HYY developed by NRCSSS, Ajmoer
through "Beej Rath Yatra™ and campaigning by vocal
means was carried out, Seed sale and distribution of HYY
was also done, This programime was arganized under the
comwenorship of Or 5.5 Meena,

4.4 Krishiunonti mela evom sangosthi{3 March 2018)

Krishi unonti mela evam sangosthiwas organized at ICAR-
MRCSS on 37 March 2018, Hon'ble Shri Suresh Rawat, MLA
Fushkar and Parliamentary Secretany was the chief guest
and Ms. Vandana Mogia and Smt. Madhu Paroda were
puest of honour in the inavgural function of the mela in
which lhve web casting of speech of Honbie Shri Marendra
madi, Prime Minister of Indla, was displayed on LED wall
to gathering of more then 1200 farmer's from: different
regions of Rajasthan. Dr, Gopal Lal, Director and other
experts had a interaction session with farmers,
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4.5 Fleld Days

Twao field days were conducted on “improved production
technologies of fennel" at Sanju (Deganal, Magaur,
Uidligawas and Bilada (lodhpur] under MIDH programme
of NRCSS, Ajmer. In the programme total 118 farmers
participated and got benefitted by seeing the resufts of
front line demonstrations on fennel varlety AF-2
developed by NRCSS, Ajmer,

4.6 Interactive Workshop on Seed Spices

One day workshop of World Trade Organization-
LStandards and Trade development Facifity [WTO-5TOF}
was organized at ICAR-National Research Centre on Seed
Spices, Ajmer on 19" May, 2017, In the workshop,
Dr. Gopal Lal, Director, WACSS, Ajmer was the chief guest
and Dr. Dhirendra 5ingh, Prafessor (Plant Breeding) and
Or. Dinesh Arora, S Scientist & Head, KEVE, Ajmerwers the
guest of honour, Dr. P55 Thampi, Deputy Director and
programme organizer, Dr [Mrs) Shashi Sareen, Ex-
Consultant, FAO, weere also presentin the function and Or.
ME. Beena, S Sclentist, CAR-NECSS, Ajmer was
convener of the warkshop, Dr. Dr. HA, Vijaya, Deputy
Director, Spices Board and Sh. Usman, AD, Spices Board,
lodhpur were present in the programme, |n this
interactive workshop, the dignitaries presented their
work and discussed the issues related to seed spices,
production and trade, In the workshop an open house
interactive session was also organized, in which farmers
from different places of Barmer, lodhpur, Ihalawar, Baran,
Kota, Bundi and Ajmer, interacted with the scientists an
various probiems faced by them and scientists provided
thesgdutions. In the programme 75 persons participated.
4.7 Seminar on "Sustalnable Agricultural Practices for
Sead Spices” at ICAR-NRCSS, Ajmer (24-25 Feb, 2018)

A State Seminar on "Sustainable Agricultural Practices for
Seed Spices” was organized jointly by ICAR-Mational
Research Centre on Seed Spices, Ajmer and DASD, Caliout
under MIDH during 24-25 February, 2018 at Dr. R, 5.
Paroda Auditorium, ICAR-National Research Centre on
Seed Spiees, Ajmer. The main aim of the seminar was to
discuss the challenges faced by seed spice growers |ike
extreme weather conditions, drought, declining soil
fertility and increasing aridity, low avallability of high
yvielding varieties, low seed replacement rate and

emergence of new pests and diseases, The theme areas of
the seminar were sustainable agricufture for improving
soll health, crop production with sustainable natural
resource management, plant health management,
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climate resilience technologies, post-harvest handling,
processing and value addition for high profitability,
marksting & expart of seed spices,

In the Inaugural session, Hon'ble Dn 8. 5. Chundawat,

Former WYice Chamcellor, 504 University, Dantiwarz
[Gujzrat] was the Chief Guest. Dr. |.J. Mathur, Former
Crirector, Extension Educstion, MPUAET, Udzipur and 5h.
B.L Meena, Assistant Director, DASD, Calicut were the
Guests of Honor and D Dinesh Arara, Se Scientist & Head,
Krishi Vigyan Kendra, Ajmer was the Special Guest.
Cr. Gopal Lal, Director, NRESS and Chairman Orzanizing
Committes, welcomed the dignitaries, briefed about the
achievements and progress made by the institute, about
MIDH Pregrammes being carried out at ICAR-NRCSS and
also gave the welcome address. He urzed the farmers to
come forward and  adopt the technologices developed by
ICAR-MRCSS, Ajmer. He also informed scientists and
farmers about the coriander variety ACr-1 which is
resistantta stern 2all disease, can be grown in Kota, Baran,
Jhalawar aswell as adjoaining area of Madhya Pradesh and
Gujarat, wherein farmers arg leaving coriander cultivation
duetostem gall problem. He also elahorzted the patential
of ather varieties of cumin, fenugreek, fenne!, ajwain,
nigella and their value added products. DOr. B.5.
Chuncawat, Chief Guest of the function address the
delegates and farmers participants and appreciated the
effarts made by the WNRISS in the field of permplasmi
collection, wariety and technologies development,
package of practices for an indnddual crap and extension
activities taking by the institute for the farmers welfare.
He zlsn advised the Scientists of instituts to develop new
varieties of cumin and coriander as per the choice of
Farmiers and market preferences during bils field visit at
MRCSS, researsh farm. He highly appreciated the Director
and his scientific team for systematically carrying out the
experimentzl trizls and keeping their respective
experiments and farm neat and clean and well managed.
He alse shared ki vash research experence with
delegates present In the event MWRCSS, Ajmer from
different places and asked them todo something navel in
research tor the benefit of farmers in era of climate
changs,

Cor. L) Mathur, Guaest of Honor in the fusction addressed
the delegates and highlighted the importance of seed
splees and Tor improvement of ncome of farming
cammunity in the country, He advised the scienfists to
wiork on value addition and ail extraction from the straw

and underutilized produce of seed spices for earning
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additional incomse. 5h. B.L. Meena, Guest of Honor of the
function, alsg addressed the gathering and asked them to
spread the spices and seed spices among farming
community. He assured to give zll possible support to
NRCSS, Ajmer for mare works on seed spices research and
extensian activities for the benefit of farmers in Rajasthan
and mearby states like Gujarat and Madhya Pradesh,
During the inaugural session various publications namely
Book of lead papers and absiracts of seminar on
"sustainable Agricultural Practices for Seed Spices, an
extersion bulletins, International Joumal of Seed Spicoes
and MRCSS Profile Document were reieased by the
dignitaries. At the end of the inaugural function, Dr. M. K,
Meena, Organizing Secretary, presented the wvote of
thanks to the puests and staft of WCAR-MRLCSS, Ajmer for
successiul completion of the seminar,

In the seminar, there were four Technical Sessions
[Technical Session-l on Crop Imprevement. and Basic
Science, Technical Session-ll on Crop Management,
Technical Session-ill on Plant Health Management and
Technical Session-IV an Social Science and TOT) and a
Plenary Session were conducted in two days scientific
deliberations.

4.8 Front Line demonstrations (FLDs) under Tribal Sub
Plan (TSP} :

Total 226 Front Line Demonstrations on  coriander,
fenugreek, ajwain, fennel and nigella {0.25 ha each) were
ghven to the farmers from tribal regions of Pratapgarh,
Banswara, Dungarpur and Udaipur under Tribal 5ub Plan
(TSP] during Eabl 2017-18. The necessary inputs |2
seads, fungicldes and POP of particular seed spice were
also provided to the farmers for reaping efficient results.
Al necessary scientific infarmations were also given to
the FLD farmers having through publications, teleghone
orothermeans asandwhen reguired.

4.9 Front Line demonstrations (FLDs) undar MIDH |

« B0 Frontline demonstrations on coriander, cumin and
fenugreek (0.5 hectare area each) were carried out at
farmer's fields im Ajmer, Thanjhunu, Nagaur, Sikar Kota,
Barmer Jaizalmer and lalore districts of Rajasthan. The
seeds, fertilizers and POP adopted for seed splce
production were also provided for the benefit of
farmars.

= Two Field Days for FLDyon fenugreek variety AFg-3 and
fennel [vartety AF-2) was conducted at Mohbatsar
{Jhunjlunu) and Prempura (Magaur) on 29.03.2018.
During the field day, Director and scientists of ICAR-
MWRCES discussed with farmers about the interventions
made n FLDs and presented the effect of different
interventions of FLDs on the performance fenugreek
variety AFg-3 for growth and vield in comparisan to
local warieties. D G. Lal, Director, ICAR-MRCSS along
with his team also organized a field day on fenugreek
variety AFg-3 at Prempura [Nagaur) on same day and

0
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A field day on fenugreek at Mohabatsar (Jhunjhunu)

seen the impact of FLDs and compared with |ocal
cultivar for growth and yield of FLDs. In both the
programime, 110 farmeers including farm womien and
youths partici pated,

Tl ., R e 8
A field day on fennel (AF-2) and Nigella
[AMN-20) at Prempura (Magaur)

Farmer's training at Sawai Madhopur, Rajasthan

& two days farmer's training programme on 'Improved
Cultivation of Seed Spices’ was organized during 12-13
February, 2018 athssistant rector (Horticulture) office,
Sawal Madhopur (Rajasthan). The training programme
was inaugurated by Dr. Ram Azarey, 5r. Scientist & Head,
Erishi Vigyan Kendra, Sawal Madhopur as Chief Guest and
Sh, Ram Raj Meena, Assistant Director (Horticulture],
Sawal Madhopur and D B.L. Meena, Assistant Professor
(Entomndogy), Krishl Vigyan Eendra, Sawal Madhopur
acted as Guests of Honor in the training programme, Dr,
B.5. Meena, S Scientist (Plant Breeding], Dr. M.K. Meena,
4r, Sclentist [Agricultural Entomology] and Dr R.D,
Meena, Scientist (Plant Pathology) acted as training
Coordinators of the programme. Dr. Ram Asarey delivered
his inaugural address to the farmers on possibilites of
sepd spices cultivation im the region. He emphasized
corfander and fennel cultivation with improved varieties
and technologies developed by ICAR-NRCSS, Ajmer for
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Farmer's participation In training at Sawal Madhopur on 12-13 February, 2018

getting more income per unit area. 5h, Rem Ra) Meena
also addressed the farmers participants and advised the
farmers to do thie seed spices as Intercropping with fruit
ofchards, He suggested the farmers to cultivate corlander
for green feaf purpose during off season under natural
chade of guava and aonla, which is plenty in the region, O
R.5. Meena, delivered the talk on improved varieties of
seed spices. He advocated adaptating improved varieties
developed by [CAR-NRCAS, line sowing, seed treatment,
tirnely weeding and other field operations to get the
maximum production amd profit. In two days
deliberations, sclentists dellvered 12 lectures, coverad all
aspects of seed spices production lke field preparation,

method of sowing specific to crops, seed trealments,
irrigation methods, manure and ferkilizers, insect-pests
and disease management in seed spices. Dr. B.L, Meena,
defivered a lecture aon pests problem an crops in Sawal
Madhopur region and possible control measure.
Or. M K Meena, delivered a lecture on important insect-
pests of seed spices and their managemeant. Dr. RO,
Meena delivered lecture on diseases management in
sepd spices crops with special reference to coriander and
ferugreek, In the training programme 70 farmers from
nearby villages of Sawai Madhopur district of Rajasthan
participated,

i
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The training ended on 13" February, 2018 with farmer's
feedback and wote of thanks by Dr R.5. Meena,
Coordinatar, ICAR-NRACSS, Ajmer

410 Farmers visit to the ICAR-NRCSS, Ajmer

Farmers and other stakehalders visited the ICAR-NRCSS
experimental farm, knowledge park and bio contral lab
durimg 2017-18. Various farmers' group from Rajasthan
and adjoining states wiz,, Gujarat; M.P, U.R, Ponjah,
Haryana and Maharashtra visited the centre during
cropping season as weall as off season of seed spices.
Groups were explained about the ongoing research

4.11 Tralning programmes organized at ICAR-NRCSS

activities and various seed spice production technoiogy
developed by the centre. Approximately 18, 545 farmers,
students and extension workers benefittad from the on-
site demo of advanced and innowative seed splces
production technologies such as fertigation, Off season
production, high yielding varieties, value added products
and post harvest management technelogies of the centre,
During Kisan Mela and different sponsored farmers
training programmeas, knowledge and skill wp gradation of
thi farrmers was the prime aim of the ICAR-MRCSS, Ajmer,

Krishak Somwod Koryokram
Beefeey masala fasol utpodan ki
ummat praudyagikiyan evam katal
uproont prasanskoromn
Production and protectian
technologies of sead spices
Praduction and pratection
technologies of sead spices

Integrated Mutrient Maragament,
Integrated Pest Management and

Innowative Technigues and Sustainabie
Practices of Curmin Cultivation
Heajeey masgia fosol utpodan ki
valgyanik kheti

May02, 2017
Aug01-05, 2017

Aug 18, 20017

Aug 19, 2007

Auig 25- 26, 2017

Aug 18- Sept 01,
2017

Advance agricultural practices Aug 30, 2007
forseed spice production under tribal
balt of Udaipur

Imprenved production echnology
ofseed spices

Beefesy masala fasol utpadan ki
urnat praudyoaikiyan ewam kotol
upramiTE prisan sk

Beajesy masala fasol utpodan ki
urnat proudyogikiyan ewam

kalol uproant prasamskaran

Aug 3], 2017

Sept 04-08, 2017

Septll- 16, 2047

30
30

Er. 5P Maheria PO, ATRAR, Ajmer

Oir, Krizhna kKant PO, ATIYA, Bikaner

br. .5 Meena

Or.5. k. Meena

Dr. N, K. Meena TaP KVE, Banswara 50
Dr. B.5. Meeana TSP KVE, Pratapgarh (.8
Dr. M. Dubszy Project Executive, Ambuja 30
Dr.f.0. Meena Cement Foundation,

Drd K Vermia Mundwa, Nagaur

Or. 5.5 Meena PD, ATHA, Shivpun (MP) 30
Dr. Shada Chowdhary

br.5.P Mahena

Or. M. E. Meena TSR Phalasia, Udaipur 5

Dr. N. K. Mesna TSP, KWK, Badal hMahal, 62
Dumgarpur

Dr. 5. N. Saxenas PD, ATMA, Nagaur 30

Dr, k.5 Meana

M. b5 Bhan

Bir. W_K. Meena FD, ATRAA, Sikar 30

Dr. R.0. Meena

Or. Mukiesh K. Wishal
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Beefeey masaia fasolon ke utpodankee. Sept23-27, 2017
urmrat proudeogikiyon

Beefiva Mosolo Phodalon Y Oct 03-07, 2017
Linnat Utpadon Takneek

Beejeoy masaia fosal ulpodan Oct09-13, 2017
ki ttmnat kheti

Beefiva Mosalo Phosalon Ki Usnot khet! Oct13-17, 2017

fiffye Masalo Fasal Uipadan MWow 25, 2017
ki Unnat Khet
Post-harvest Management and Mar31, 2018

Processing for Quality Maintenance

of seeds splees

Improved cultivation of seed spices Feb. 1213, 2018
Stakehalder capacity bullding Dec 7-B, 2017
programme an Production technology

of seed spices for Manipur state

Internatbonal Exposure visit Jane-T 2018

for undeérgraduates of the

Limiwraity of &tkcinses, LISA,

Exposure visitof Farmers reb24-25, 2018
Production technalogy of seed spices  Feb 2728, 2018
for MEH region

DOr, YK, Sharma 5AM|, Rehmankheda, 30

G M. Dubey Lucknos

Dr. Shada Chouwdhary

Dr.RavindraSingh PO, ATMA, Bhitwara 30

Dr. B.K. Mishra

Or. 5.R- Meéna

Dr K. Sharma PO, ATMA, Jaipur 30

Dr. N.E. Meena

hir i K. Wishal

Dir. QLR Adshweath PO, ATMA, Jaipur 30

Or. M. Dubsey

Dr. A Verma

Or. B.5 Meana MIDH, FL

Or. M0, Meena Crpanized at PMprall, Sikar

Or. k.D. Mesna

Dr. M. K. Meena TS KEVE, Pratapgarh L]

Dr. B.5 Meana MIDH, Sawai Madhopur Pk}

Dr, N K. Meena NEM, Lamphelpat BE
[Manipur}

Dr. Sharda Choudhany Universityof Arkansas, LSA,

Dr. £.0. Mesna TSP Farmers, Pratapgarh 44
D, N, K. Meena NEH, Collage of
Agriculture, Tripura 54

4,12 Model Training Cowrsa [MTC) on “Protected
cultivation and precision resource management for
horticultural crops and seed spices”

A model training course on “Protected cultivation and
procision resource management for horticultural Crops
and seed spices” sponsored by Directorate of Extension,
Ministry of Agriculture, Govt of India was organized
during 19" to 26" Jlanuary, 2018 at ICAR-NRCSS, Ajmer to
update the knowledge of the officials from central state
development departments on the recent developments
and strategies of protected cultivation, precision resource

managerment technigues, RCT and micro irrigation for
horticultural crops including seed spice production in the
cauntry, The objectives of the model training course
programme were : (1) Te provide advance training to the
state agricultural officers and scientists of
ICAR/SALS/KVKs and improve their skills in the area of
protected cultivation, RCTs, fertigation managemaont,
and timefmicroclimate management in horticultural
crops, {if) To show the trainees live demonstrations/
experiments on protecked structures, predision resaurce
conservation practices, fertigation/ time/ climate
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management and micra irvlgation and (il To provide an
opportunity to discuss and exchange ideasfinowledge
between the academicians and the experisfresource
persans who have made notable contributions in this
arid, Course consisted of lectures by faculty membaers,
practical, laboratory work, field training, field visits and
subject expert puest lectures, Participants were exposed
o variouws aspects of protected cultivation and precisian
resource management technigues, protected structures,
precision input application including micro irrigation and
fertigation applied to different horticultural and seed
spices crops grown in open fiekd/ protected structures.
The course content broadly covered the following topics:
(I} Pretected cultivation for horticultural crops including
friits, Mlowers, vegetables and seed spices (Ii} Precisian
resource management in horticultural crops and sead
spices (i) Micro irrigation and fertipation, {lv] Water
Stress-Sensing in Fheld crops/Fruit Trees for rigation
Management (v) Resource wse efliclency, (vi) Precision
farming {vii} Mulching for vegetables and seed spices {vii)
Procedures and methodalogy for protected cultivation of
harticultural crops and seed spices Bt

The Maodel Training Course  started on 18" lanuary 2018
after inauguration by Or A_ 5, Faroda, Farmer Chairmanm,
Agricultural Scientist Reguiremeant Board, New Delhi and
former Vice Chancellor, Maharana Pratap University of
Agriculture and Technology, Udaipur. Or T. lanakiram,
Assictant Director General (Hort: 1), ICAR,, New Delhi, Dr.
P.L. Saro), Director, CIAH, Bikaner and Dr. 5. ¥. Singh,
Director, ATARL, lodhpur also witnessed the inaugural
pragramme. Twenty six participants from 5tate
Development Agencies, ICAR/SAUs and EVEs from Uttar
Fradesh, Madhya Pradesh, Asam and Rajasthan
participated and pot trained on different aspects of
protected cultivation and precision resource
management technodogies for the horticultural crops and
seed spices during thie training course. Cowrse director Or.
Rawvindra Singh gave brief introduction of model training
course, its objective and background of the participants.
Course Coordinators D Sharda Choudhary and Dr. A, K.
Verma were also present in the program.

4.13 Radio/Television talks

reparations before AR, laipur,
stwing of seed splees 18 Aug, 2017
lir Himeli}
Or. B Singh HELLO KISAN: DD Kisan, Mew Delhi
WA ] 18 July 2017
HELLD KISAM; DD Kizan, Mew Delki
|rETS HAWE &1 &@dt 31 Jan, 2018
KErishi Darshan: DD Mational,
Protected Cuttivation  Mew Dalhl
of Cusurmbaer & April, 2017

4.14 Exhibitions conducted/ participated

The research centre is actively involved in spreading the
knowledge of advanced package of practices and
improved varieties to farmers and other stakeholders., For
this purpose NRCSS ks regularly participating in farmers
fair and demonstrating through stalls at various locations
of the country.

.i'_fr'-

Global Rajasthan Agritech Meet (GRAM) -2017,
Udaipur, 7-9 Mow., 2017

5
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5. TRAINING AND CAPACITY BUILDING PROGRAMMES

5.1 Education (M. Sc. student gulded)

M LR.F Uniwersity, system productivity
Jaipur

Dedly Bgarwal Ph.[ Studyan genotypic variation in chemical profiling and Dr. 5.N. 5axena
Pacific Unkversity, medicingl properties of seed spices crop, Major advizar
Udaipur{Ral.]

Deepak Vyas h.5c. Effect of moisture stresson seed yelld and quality of selected  Dr, 5 M. Saxena
MLR.P Univeraity, genotypesof fenugresk | Trigomella foenurm-gracium L) Cov-Major advisar
Jaipur

Yinod Kumar .5 Study on coriander (Corfander sotivum L) based Dr, 5.5, Maana
WLLR.P University, intercropping system for enhancing system prodisetivily
fzipur

Mahendra Parsoya  M.SC Study on Ajwam basedintercropping system forenhancing Or. 5.5, Meena

5.2 Training and Capacity Bullding Programmes
Organized

Training programme under Agriculture Skill Council of
India |ASCI)

A 21 days (200 hours) training programme  on 'seed
processing” was organized at MRCSS, Ajmer umder
Roshtriya Krishi Vikas Yojea (REVY). This training was
sponsored By Agriculture Skill Councll of India {ASCIL The
training was conducted during March 5-26,2018,in which
0 unemployved youth participants were trained on
different aspecct of seed processing industry, The main
aim of this training was to develop skill among the
traimees on a particular frade so that they can establish
their own business. all the 20 participants have passed
successfully and received certificate from ASCI. The
programme was organized by the team of Dr, K. Kant, Dr,
0.8 Alshwath, Dr. ALK Verma and Sh, M.A. Khan under
leadership of Dr. G. Lal, Director.
5.3 Training and Capacity Bullding Programme Attended
« Dr. G. Lal attended Executive Development
Pragramime an Leadership Development at NAARN,
Hyderabad durlng I-7 dugust, 2017,
= Dr. B.K. Mishra attended “Sankalp Se Siddhl” program
organized In presence of Hon'bie shri Radha Mohan

Singh, Minister of Agriculture & Farmers Welfare, at
KVK Badgaon, Udaipur on 28-08-2017.

Dr. BK. Mishra attended ERP training programme
during 8-9May, 2017 at ICAR-1A5K], Pusa, New Delhi,
S5h, 5.P. Maheria attended one week |long Training
Program titled *Communication and Scientific Writing
for Technical Officers of ICARY January 3-9, 2018 held
at ICAR-National Academy of Agricultural Research
Management, Hyderabad 500030, Telangana.

5h. 5. P Maheriz attended Maodel Training Course on
"Protected cultivation and precision resource
management for horticultural crops and seed spices”
January 19-26, 2018 held at ICAR-Natiomal Research
Centre on Seed Spices, Ajmer, Rajasthan,

Sh. WA Khan attended 3 days Training Programme on
"Seed Processing Worker” during 11-13 December,
2017 at Gwalior, M.P.,

5h, 5.R. Meena attended a training/Short course on
"MNew Frontiers in Biotic Stresses Management for
Doubling Farmers Income''during 11-20 September,
2017 at ICAR-Mational Imstitute of Biotic Stress
hanagement, Raipur [Chhattisgarh).

5h.G. K. Tripathi attended ERP Training (4 Day}during
T-10 May, 2017 at ICAR-IASRI, Mew Dielhi
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5.3.2 Conference/ Seminar/ Symposia/ Workshop/ Meetings etc. Attended

Or. G, Lal = international Conference an “Advances in Potassium Research for August 28-19, 2017
Efficient Soll and Crop Management"” jointly organised by [#NI, Fad,
TAAS, CIMMYT, ICAR and ARI at NASC Complex, Mew Delhi

» Inkernational Seminar on "Horticulture: Priorities and emerging trends" Septemiber 5-8, 2017
organized by ICAR-IIHR at Bangalare.

= intarnattonal seminar on "Global cimate change: Implications far December 1416, 2017
agriculture and water sectors” at Rukmini, Aurangabad, Meharashira,

= international Spice Conference (ISC 2018] arganized by World Spice February &-7, 2018
Crganlzation at the Crowne Plaza, Jaipar

= Mational Semingr {S¥MSAC-1X) on Spices for Boubling Farmers' Income hdarch 15-17, 2018
at SA5R0, Nagaland Unnersity, Medziphema, Nagaland

= Mational Conference on "Technological changes and innovations hday 28-31, 2017

i Agriculture for Enhancing Farmers' Income” at Junagach Agricultaural

University, Junagarh, Gujarat.

& Conference on "Advances In Potassiuom Research for Efficient Sall and Algust 28-29, 2017
Crop Managamant” at NASC Complex, Naw Dalhi,

& State Seminar on Temperabe Spices at SKUAST, Srinagar, JEE, harch 20-21, 2018
& VI Workshop of ICAR-AIl Indiz Coordinated Project on Spioes at Cotober 30-12, 2017
Dr. Y.5.R, Horticultural University, Guntur (AP},

= Validation Workshop at India International Centre, New Delhi, June 7, 2007

Spice Baard of India, Govt. of India,

= Arnual Review Meeting on the Schemes on Spices and Aramatic Plants May 12-13, 2017
under MIOH implermented through DASD arganized at OC5 HAL, Hisar

= State Coardination Committee Meeting held under the chairmanship April 5 - 6, 2017

of Or. U5, Sharma, Vice Chancellor, MPLIAT, Lidaipur at Uidaipur.

# Business Meet|ng of Spice industry held under the chatrmanship of April 13, 2017

Or. T. Mohapatra, DG, ICAR at ICAR, New Delhl,

# interactive meeting with ICAR SMDsfInstitutes {Review meeating). April 30, 2017

The meeting for Harficuliure and Agriculfural Enginesring Divisions
hald under the Chalrmanship of Or. Mruthyunjays, Member,
ICAR-Review Cammitles at MIAP New Delki

= Foundation Day Function of CI4&H at Bikaner April 25, 2017,

» E-governance meeting at Pant Krishi Bhawan, Jaipur fpril 28, 2017

& EFC Meeting at ICAR, New Delhl under the Chairmanship of Mtay 11-12, 3017
Hanorable DG, ICAR, New Delhi.

# Glokal Rajasthan Agritech Meet [GRAM- KOTA Z2017], Kota, Rajastham. hiay 24-26, 2017
# SAP Meeting (Preliminary Meeting for Developing Sustainable June 16, 2017
Agriculture Practices) for splees at ISR, Calicut, Kerala,

& One day Intérface Meeling on "Enhancing the Preparedness for June 16, 2017
Agricultural Contingencies during Kharif, 20L7" at Pant Krishi Bhawan, Jalpur

= IDWIG Meeting at Krshi &yuktalya fmipur (NMAE & Technology). Judy-d, 3017

= Rajasthan Kisan Ayog Meeting a Pant Krishi Bhawan, Jaipur, Iy 11,2017

# ICAR Foundation Day and Director's Conference at NASC, Mew Dethi Jughy 1617, 20517
= Meating for SAP finalization at 15K, Calicut Auglist 23 <24, 2017
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= Mieeting on FAIR at SIARM, Durgapura, lalpur. September &, 2017
® 25" Meeting of Central Sub-Committes on Crop Standards, Seprember 1F, 2017
Motification and Release of Varieties for Horticulural Crops on
17" September, 2017 under the Chairmanship of Honorable DOG [HS)
at ICAR, Maw Celhl
= Mid-term Review Meeting of Regional Committes no. IV & September 22, 2017
Eisan Mels at CAZRI, Fodhpur.
= An interview meeting at ASRE, New Delhi September 27, 2017,
= Scientific Advisory Committes Meeting of at EVE [Kota Agriculture Octeber Gth, 2017
Uriiversityl, Anta, Baran,
# State Coordination Corimittee Meeting at Directorate of Research, October 23, 2017
PAPLIAT, Udaipur.
= Schentific Advisory Committee Meeting at KEVK (MPLIAT], Bhilwara, December 7, 2017
Fajasthan.
= Faundation Day al CSWRI, Awikanagar [Tonk, Rafasthan] and visited lanuary £, 2018
the institute with Shri & P Singh Member, Governing Body, FCAR.
& ICAR-IIWSE, Dehradoon and ICAR-DCFR, Bhimital with Shri B P Singh, January 6 - 10, 2018,
Member, Governing Body, ICAR
& Regional Advisory Group Meeating at NABARD Office, falpur February 22, 2018
& Diractors Conference at MASC, ICAR, New Delhi, March 08-09, 2018

Dr. YK Sharma = 28" Workshop of AICRP on Spices at Horticultural Research Station, Detober, 10-12, 2017
Larn, Guritur
& Attended a Meeting of State Pest Survelilance & Advisoey Unit at Janwary 22, 2018
Pant Krishi Bhawan, laipur

Dr, B. 5ingh = international seminar an "Global Chimate Change! Implications for December 14-16, 2007
Agriculture and Water Sectors” held at WALMI Campus Aurangabad,
pdzharashira
= interpational conférence on “Advances |n Potassium Research for Aupust 28-249, 2017
Efficient Soil and Crop Managemant” held at MASC complex, New Delhi,
Organized by International Potash Limited, Gurgacn
= XMWl ARCRP Workshop on Spices, held at Guntur, Organized October 10-13, 2017
at br'f 5 B Horticultural Unhversity, Guntur
& Workshop on "Increasing lmpact of Agricultural Programmes &mong hday 11, 2047
Viewers of Doordarshan "Organized by Doordarshan Kendra,
Ihalans Dungand, Jalgur

Dr. 5 5 Meena =267 National Conference on "Natural Resource Management lor September 11-13,.2017
Climate Smart Sustainable Ageiculbare' at Collage of Post Graduate
Studies; Barapani, Shillong, Meghalava India.
& Symposivm on "Spices, Medicinal and Aromatic Crops (SYMSAC-X)" March 15-17, 2018
at Magalasid University, Medripbema, Nagaland, India.
= Compatency Enhancement Programme for Effective Implameantation February 15-17, 2018
of Trakning Functions by HRD Modal Officer of ICAR at NAARM, Hederabad
= Hegional Workshog on Skill Development n Agriculturs at SR, Mupust 18, 2017
laipur, Rajasthan,

AL Sty
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& J8th Worlshop of ICAR-AIl India Coordinated Aesearch Project on October 10-12, 201 F
Spices” at Horticultural Research Station, O, . 5. R. Horticuftural
nlwershty, Lam, Guntur, Andhra Pradesh

Dr, O,P. Alstwath » 26" National Conterence on Natural Resource Managerment September 11-13,3017
for Climate Srmart Sustalnable Agricultere, SCS-CPGS, CAL (1),
Barapani, Meghaliv.
# Natioral Seminaron "Developments in Soil Science - 2007" and 82 December 11-14, 2017
Annual Coreention of the Indian Society of Soil Sciénce ot Amity
University, Kolkata,
& MNatiomal Symposiumm on Spices and Aromatic crops [SYASAC-1X) harch 15-17, 2018
"Spices for doubling farmer's income” at SARD, Medziphema, Magaland.

Dr. PM, Dubey = international Conference on "Recent Tremd in Agriculture, Veterinary Cecember 28-30,2017.
and Life Sciences™-2017 held a1 Carmel College for Women, Nuvem,
Goa in coflaboration with Mult-discipfinary Besearch Foundation,

Dr. B.K. Mishra = 28" Natlonal conference on "Matural resource management for fAupust 11-13, 2017
climate smart sustainable agriculture” held at PGS-Central Agriculture
Unileersity campus, Barapanl, Umiam (Meghalaya].
= Participated and presented a paper in the the International December 28-30, 2017
Conference on Recent Trands in Agriculiure, Veterinary & Life
Stiences-2017 at Carmel college for Women, Nuvem, Goa.

# 33" Academic Council Meeting of Bhagwant University at Ajmer. Februany 20, 2018
Or. RS Meena = Attended 57 International Conference on "Agnculture, Horticulture June 24-25, 37017
and Plant Sclence” at Rishikesh, UK, India,
= Attended an International Conference on "Doubling the Farmers April 9-11, 2018
Income throwgh Innovative approaches” at KVE, Baramati, Pune .
= 12th review meeting of DUS test centres on 15-17 January, 2018 at lanwuar 15-17, 2018
Indian Institute of Sugarcane Rasearch, Lucknow
& XUV workshop of All Indle Coordinated Research Project on Spices at October 10-12, 2017
Horticudtural Research Station;, Dr. 5. R. Horticultural Univarsity, Lam,
Guntur |AF)
Or. MK, Meena = International Symposium on Hortlculture: Prigrities and Emerging stptember 58, 2017
Trend organized by ICAR-IIHR, Bengaluru (Earnataka).
# UTA 5" international Conference on “Agriculture, horticulture and June 24-25th, 2017,

Plant Science” organized by International lournal of Tropical Agriculture

and Serfal Pulblications Put. Lid. New Delhi, held at Anandam Resoit,

Rishikesh |Uittrakhand).

= Matlonal conference on Technological Changes and Innovations in htay 24-311, 2017
Agriculture for Enhancing Farmers' income” jaintly organized by ASM

Foundation, 1AL and CHAI at JAL, Junagarh

= Naticnal conference on “Sustainable Development Goals: Preparedness May 11-12, 2017
and rale of Indian agriculture” organized by Trust for Advancement of

Agricultural Sciences (TAAS) and International Food Policy Research

Institute [IFPRI] in collaboration with Indian Councll Agriculture

Research (ICAR) at MASC Complex, New Delhi, (ndia.

& Annual Progress Meeting of BMIDH, held st CCSHALL Hisar (Haryanal hay 12-13, 2017,
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& Two days training programme on “Stabllity/combined analysks Juby 35-26, 2017
methodology for NPOF experimental data” at ICAR-IIFSR, Modipuram [UP],
» 12% Annual Group Meeting of NPOF project at ICAR-IIFSR, Modipuram, December 18-19, 2017
Mearut |
Dr. Sharda = |UTA Sixth International Conference on "Recent Advances in Agriculture December 16-17,2017
Choudhary and Horticufture Sciences" at New Delhi.
Dr. M.D, Meena = international Symposium on Horticulture at [IMR, Bengaluru. September 5-8, 2017
= Policy dialogue on Innovation in Ensuring Remunerative Prices (M5P} harch 23, 2018.
to farmers held at NASC Complex New Delhi,
Or. ALK Verrma = Matlonal conference on Technological Changes and Innowations in haay 28-31, 2017

Agriculture for Enhancing Farmers' Income” jointly organized by ASM
Foundation, JAL and CHAL At JAL), Junagarh

= Two days training programme on “Stability/combined analysis July 25-26, 2017
mmethodology for NPOF experimental data" at ICAR-IIFSR, Modipuraem {LIE].
5P nahera & internatsonal canference on “Advances in Potassium Research for August 28-29, 2017

Efficient Soil and Crop Management” held at MASC complex, New Delhi,
Organized by International Potach Limited, Gurgaon

= |nternational seminar on Global Climate Change: Implications fos December 14-16, 2017
Agreculture and Water Sectors at Rukminl, Aurangabad, Maharashira.
G. K Trigathi = Intesnatianal confesence on “Advances In Potassium Research for August 28-29, 2007

Efficient Soil and Crop Management” held at MASC complex, New Delhi,
Organized by International Potach Limited, Gurghon

# International seminar on Global Climate Change: Implications for December 14-16; 2017
Apriculture and Water Sectors at Rukminl, Aurangabad, Maharashira.
= Fourth Intérnational Agronamy Congress an “Agronomy for Sustainable Movember 21-25, 2017

Flanagement of Matural Resources, Environment, Energy and Livelihood

Security to achieve pero hunger challenge”, at JARI, Pusa Campus,

Mew Dethl, Indea

& International Syrmposium on Horticulture: Priorities & emerging trends" September 4-8,2017
at IIHR, Bangalora

G, Lal, 5.0 Saxena, = Seminar oo "Sustainable Agriculiers Practices for Sesd Spices® Febuary 24-25, 2018
Y.E. Sharma, held at ICAR-NRCSS, Adrmer,
LR Aiswath, K.Kant

H.5ingh, 5.5. Meena,

B.E. bdishra, PN, Dubeay
R.5. Meeng, 8K Mesna,
S Choudhary, A.O. keena,
ALK Verma, LD Meana,
&P Mahera, MAKhan,
Shyaram Meena,
G.K.Tripathi, 5.R. Balai,
PE. Agrawal
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6. AWARDS AND RECOGNITONS

6.1 Awards

Dr. G. Lal

-

Fellow of Indian Society of Splces [FISS) Award-2018,
Conferred by Indian Society of Spices, Calicut, Kerala
in 2018,

CHAI-JISL Fellowship-2018, Conferred by
Confederation of Hortlculture Assaclations of India in
Z01E.

CHAI Feliowship Award-2017, Conferred by
Confederation of Horticulture Adsociations of India in
2017,

Dr. O.P. Aishwath

Fellow af Indian Society of Spices [FISS) by Indian
Society of Spices, Kozhikode, Kerala during inaugural
of Natienal Symposium on Spices and Aromatic Crops
{S¥PASAC-1X) “Spices for doubling farmer’s income,
held on March 15-17, 2018, at SARD, Medziphema,
Nagaland.

Dr. Sharda Choudhary

"Scientist of the Year Award 2017"in 6" International
Conference on Recent Advances in Agriculture and
Herticulture Sciences during 16-17 December, 2017
by The Soclety of Tropical Agriculture held at Delhi .

6.2 Hecognitions
Dr. G. Lal

Chairman, Technical Sesdion-2: Crop Improvement,
National Seminar (S5YMSAC-IX}) on *Spices for
doubling farmers' income” during 15-17 March, 2013
at SASAD, Magaland University, Medziphema,
Nagaland, India.

Co-Chalrman, Technical Session-V: Ablotic stress
management in: International Seminar on
Horticulture: priorities and emerging trends” to be
organized by ICAR-IIHR on the occasion on Golden
Jubiles of the Institute during September 5-8, 2017,

Best Poster Presentation Award on "Performance
study of corfander varieties [Corfandrym satfivem L)
in off season for green leaf production” authored by

Dr. O.F. Aishwath receiving 155 Fellow Award-2018

Lal, G., Singh, ‘R, Mehta, R.5, Meena, N.K and
Choudhary, MK 2018, In; Seminar on "Sustainable
agricultural practices for seed spices jointly organised
by ICAR-MRCS5" at ICAR-MRLSS, Ajmer during 24-15
March, 2014,

Dr. 3.M. Saxnena

Co-Chaired technical session-1 based on crop
improvement in seminar on Seminaron "Sustainable
agricultural practices for seed spices” held on 24-25
February, 2018 at ICAR-NRLSS, Ajmer.

Best poster award {lind}: Agarwal, DC and Saxena, 5.M.
[2017). Anzlysis of total phenolics and free radical
scavenging capacity in leaf extract of fenugreek
(Trigonellza foenum-groecum L.) genotypes. In:
Seminar on “Sustainable agricultural practices for
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seed spices” held on 24-25 February 2018 at ICAR-
NRCS5, Ajmer, Pp:1599

Dir. ¥. K. Sharma

Awearded Certificate of Appreciation for outstanding
wizrk and significant contribution in the field of seed
spices-PMant Pathology by the Director, ICAR-NRCSS,
Ajmer

Mominated by ASRB, Mew Delhl as Member in the
Committee meeting for assessment of Technical
person from T-7/8to T-3an November 21, 2017,

Delvered lecture in Model Training Course on 'Eco-
frendly Integrated pest management inarid crops ' an
Febuary 17,2018 at ICAR-CAZRI, lodhpur

Delivered tecture in Model Training Course [January
19-26, 2018) on Protected Cultivation and Precision
Resource Management for Horticultural Crops and
Secd Spices at ICAR-NRCSS, Ajmaer

MNominated as Member of AICAP an Spices Menitoring
Team by PC, AICRP-5pices, Calicut.

Dr. R. Singh

“Editorial Excellence Award” presented by Indian
journal of Agricuttural Research, ARCC Jowrnals,
Karnal,

Rapporteur in the inaugural Session of XXV AICRP
Workshop on Spices, held at Guntur from 10-13
October, 2017 organized at Or ¥ 5 B Hortscultural
Linlversity, Guntur

Secretary, Indian Soclety of Seed Spices, Ajmer (Raj.)
Mominated as Councilor of
Agriculfural Research, Karnal.
Chief Editor of NRCSS Annual Reports Z016-17
{English and Hinds) and MNews letter of NRCSS and

international Journal of Seed Spices published by
1555,

indian Jourmal of

Dr. 5.5 Meena

Vice President, Indian Society of Seed Spices, Ajmer

Best Oral Paper Award for paper authored by Ved
Kant, N.K, Meena and 5.5 Meena (2018). Studies on
the effect of date of sowing and comparative effect of
weedickdes on growth, yield and gquality of nigella.

[Migella Sativa L.] Seminar on "Sustainable
Agricuftural Practices for Seed Spices” (February 24-
25, 2018) ICAR-National Research Centre on Seed
Spices, Ajmer(Raj.} India.

Dr. O.P. Aishwath

Fellow of Gramin va Krishak Vikas Society [FGEVS] by
GEV Society, Agra, U.F during inaugural of Mational
Conference on “Managing soil health for sustainable
arnd nutritional food production” held on 2B-29
Dctober, 2007 at INKEVY, Jabalpar, M.P

Dr H.5, Mehta Memaorial Award for Best Research
Paper ([Oral Presentation) on Doubling farmers
Iincome dunng Valedictory programme of Mational
Symposium on Spices and Aromatic Crops [SYMWBAC-
IX) “Spices for doubling farmer's Income, held on
March 15-17, 2018, at SARD, Medriphema, Nagaland
Second best poster presentation award for paper
authored by Sharma, M., Aishwath O and Lal
G,(2018). Effect of Continows Nitrogen Fertilizers on
Ayailable Soil Mutrients of Coriander and Fennel. In:
Seminar on Sustamable Agriculture Practices for Seed
Spices, held on February 24-25, 2018, at [CAR-MRCSS,
Ajmer, Rajasthan.

Cartificate of Honaour by the “Bioinfo Publications”,
for the contribution as 'Associate Editor' of
"International Journal of Agriculture ASciences”
[IS5M:0975-37 1OEISSN:0975-9107) an July 16, 2017,

Convener' for poster evaluation committee during
Mational Seminar on "Developments in Soil Science -
20177 and “82nd Annual Convention of the Indian
Society of Soll Science” held on December 11-14,
2017 at Amity University, Kolkata, W.E.

‘Rapporteur’ in Technical Sessian Il: Crop
management. During Seminar on sustainable
apriculture practices for seed spices, held on February
24-2% 2018, at ICAR-NRCSS, Ajmer, Rajasthan
Convener for session Iil {Abiotic and Biotic Stress
Management to Mitigate the Effects of Climate
Change) during 26" Mational Conference on Natural
resource management for climate smart sustainable
agriculture, September 11-13, 2017, 5C51-CPGS, CAU
(1) Barapani, Meghalaya,
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Dr. B.K. Mishra

Chairman of the technical session on Agriculture in
the International Conference on Recent trends in
agriculture, veterinary & life sciences-2017 during 28-
30 December, 2017 at Carmel College for Women,
Nuvem, Goa

Certificate of Appreciation for outstanding work and
significant centribution in the field of seed spices-
Agriculture Microbiclogy by Director, ICAR-MRCSS,
Ajmer on eccasion of Foundation day function on 19
Ianuagy, 2018,

Convener for session IV {Biofertilizers and biocontrol
agents for organic agriculture] during 26° Mational
Conference on Matural resource management for
climate smart sustainable agriculture, September 11-
13,2017, SCSI-CPGS, CAU (1), Barapani, Meghalaya.

Editor, 'Masala Surabhi® - Rajbhasha Hindi patrika
published by ICAR-MRCSS, Ajmer.

Edtior, Current Horticulture (A research journal
published under the aegis of Soclety for Horticultural
Research and Develepment, Departrient of Botany,
MM (PG} College, Modinagar, Ghaziabad, LLE)

Pember of Academic Council of Bragwant University,
Ajmer and partiicapted in two Academic council
meetings during the period under réport,

Treasurer, Indian Society of Seed Spices (1555), NRCon
Seed Spices, Ajmer-305206 (Ra.)

Rapporteur in the technical session-ll- crop
management of seminar on “Sustainable Agricultural
Practices for Seed Spices” held during February 24-
25, 2018 at |CAR-Matlonal Research Center on Seed
Spices, Ajmer. Editor of Institute Annual Report 2016-
17 of ICAR-MRC on Seed Spices, Tabiji, Ajmer.

Editor of Institute Annual Report 2016-17 {Hindi-
edition] of ICAR-MRAC on Seed Spices, Tahiji, Ajrmer.

Editor-NRCSS-e-newsletter — a bimonthly online
magazine of ICAR-MRCSS, Ajmer.

Dr. P.N. Dubey

Member of Flying squad for ICAR's 22nd all India
Entrance Examinmation for admission to UG, and PG

degree programs and AMCE-5RE-{PGS} [MEEA-LIG/PG

& AICE-SRF-{PG5)-2015] in agricuiture and allled
science subjects to be held on 21 May 2016,

Chairman of Technical Session-Life Science and
Evaluation of poster presentations in lnternational
Conference on Recent trends In agriculture,
veterinary & flifes ciences-2017, 28-30 December,
2017, Nuwem, Goa.

Member editorial committes-Annual Report of the
Institute.

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

Dr. B.5. Meena

Co-organizing Secretary of Matlonal Seminar on
Sustainable Agricultural Practices for Seed Spices
durimg 24-25 February, 2018 at ICAR-NRCAS, Ajmer .

Rapporteur In the Technical Session on Crop
Impravement in Seminar on “Sustainable Agricultural
Practices for Seed Spices” during February 24-25,
2018 at ICAR-NRCSS, Ajmer

Outstanding Scientist Award-2017 in 5 International
Conference on “Agriculture, Horticulture and Plant
Science” during 24-25 Jure, 2007 at Rishikesh, LK.,
Inidia.

Certificate of Appreciation for cutstanding work and

significant comtribution in the field of Seed Spices -
Plant Breeding and Genetics at [CAR-NRCSS, Ajmer,

Dr. MK, Meena

Organizing Secretary of Mational Seminar on
Sustainable Agricultural Practices for Seed Splces
diiring 24-25 February, 2018 atICAR-NRCSS, Ajmaer,

Outstanding Scientist Award-2017 conferred in 5th
international Conference on "Agriculture,
Horticulture and Plant Science” organized by
International Journal of Tropical Agriculture and
Serial Publications Pyt Ltd. New Delhi, held on 24-
25th June, 2017 at Anandam Resort, Rishikesh
(Uetrakharnd).

Best oral presentation award on “Diversity If insect
pollinators and their potential Impact of yield and
guality of coriander [Coriandrom sativem L} In
Maticnal Conference on Technological Changes and
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Innowations in Agriculture for Enhancing Farmers’
Income” authored by M.K. Meena ef of. jointhy
organized by ASM Foundation, JAU and CHAI during
28-31 May, 2017 at JAU, Junagarh

Best poster presentation award on ‘Performance
study of corander varieties [Carigndram sativum L}
in off seasen for green leaf production™ authored by
Lal et -al. In: Semimar on “Sustainable Agricultural
Practices far Seed Spices™  held durng 249-25
February, 2018 at NRCSS, Ajmer.

Rapporteur of technical session 'Plant Health
Management'.
“sustainable agricultural practices for seed spices”™
held during 24-25 February, 201 B at NRCSS, Ajmer

In Mational leve! seminar on

Dr. Sharda Choudhary

Received Certificate of Appreciation from Directar,
NRCSS an Foundation Day (197 lanuary, 2018) of
NRCS3 for Outstanding work and significant
contribution in the field of Seed Spices- Plant
Beotechnodogy,

Dir. A.D. Meena

Rapporteur in Session on Plant Health Management
Seminar on "hustainable agricultural practices far
seed spices” held during 24-25 Felbruary, 201 8 at
NRCSS, Ajmer,

Deliveered decture in Model Training Course [January
19-26, 2018) on preblems of horticultural Crops and
Seed Spices at ICAR-NRCSS, Ajmer

De A, K. Verma

Best oral presentation award on “Induction of genetic
variability and estimation of gamma ray induced
mutants of fenne!” authored by VYerma, ALK,
Choudhary, 5., Meena, R.5., Meena, R.0,, Sharma, M.
and Lal, G. (2017}, In; Wational Conference on
*Technological changes and innovations in
agriculture for enhancing farmers’ income” during
28-31 May, 2017 at Junagadh Agricultural LUniversity,
Junagadh, Gujarat

Best Poster Presentation Award on Estimation of
gamma rays induced variation in M, generation of
fennel (Foeniculum vulgare Mill ] authored by Rahul
Jatwa, MK, Vishal, Sharda Choudhary, R.D. Meena,
Gopal Lal, R.S. Meena and ALK, Verma. In: Seminar on
"sustainable agriculiural practices for seed spices
jalntly organized during 24-25 March, 2013 ICAR-
MRLCSS" at ICAR-MRCSS, Ajmer.

Nominated Presiding Officer Tor Ajmer Loksabha
by-election- 2018 by District Collector, Ajmer.

MNominated Returning Officer for the 1555 Election-
2018 for different posts in Indian Socety for Seed
Spices by President, 1555, Aymer, Rajasthan.

5h.5.P. Maheria

Wodal Officer-Yoga day and organized “Mass Yoga
performance of Common Yoga Protocol” on June 21,
2017 at Onkareshwar Mandir Park, Chandravardai
Magar by Staff members of ICAR-NRCSS, Ajmer,
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7. LINKAGES AND COLLABORATIONS

Linkages and collaborations are the important tool to
enrich and share the knowledge gained oy an individual as
well as at institute level, This alsehelps to Increase output
and share knowledge. ICAR-MNational Research Centre on
Seed Spices, Ajmer has been a key functionary towards
collaboration and linkages with various ICAR Irstitubes,
State Agricultural Universities, Central and State
government organizaticns and other govt. and non-
government agencies working an the different aspects of
soed spices research and development in the country.
ICAR-NRCSS has encouraged collaborative research works
with parallel institutes or universities. During this period,
Imstitute has established the collaboration and linkages as
menticned below:

All India Coordinated Research Project on Splces [AICRP),
Calicut, Kerala,

Central Agricultural University, Campus, Pasighat,
Arunachal Pradesh.

Collage of Horticulture and Forestry, Jhalawar, Rajasthan,
Directorate of Arecanut and Spices Development {DASD),
Calicut, Kerala,

Farmers, MG0s and Traders.

ICAR-ATARI, Barapanl, Meghalaya.

ICAR-ATARI, Jodhpur, Rajastham,

ICAR-Central Arid Zone Research [nstitute (CAZRI),
Jodhpur , Rajasthan,

ICAR-Central Institute of Post-Harvest Engineering and
Technology (CIPHET], Ludhiana.

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

[CAR-Central Imstitutes of Arid Horticulture [CIAH),
Bikaner, Rajasthan.

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

ICAR-Contral 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),
Karmal, Haryana,

ICAR-CPRI, Regional 3tation, Upper Shillong, Meghalaya,
ICAR-Directorate of Medicinal and Aromatic Plants
Research, Anand, Gujarat,

ICAR-Indian Agricultural Research Institute, Pusa, New
Delhiand its regional centres.

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

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

ICAR-Indian Institute of Spices Research ([ISR), Calscut,
Eerala.

ICAR-Mational Bureau of Agriculturally Important Micro-
organism, Mau, Uttar Pradesh.

ICAR-Mational Bureau of Plant Genetic Resources
(NBPGR), New Delhi

ICAR-National Bureau of %ol Survey and Land Use
Planning (NBSS&LUP), Nagpur, Maharashtra,
ICAR-Mational Research Centre on Grapes, Pune,
Maharashtra,

ICAR-NAC for Orchids, Pakyong, Sikkim.

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

KVEKs: Almer, Anta, Banswara, Barmer, Bundi, Chomu,
Dungarpur, Gudamalani, lalore, Jhunjhunu, Shalawar,
Kota, Magaur, Fokhran, Pali & Pratapgarh.

SAll's: e, SKRAU, Bikaner; MPUART Udajpur; SKN
Agricuiture University, lobner; Kota Agricultural
University, Kota; lodhpur Agricultura| Unmersity, Jodhpur;
SDAL, Dantiwara; CCSHAL, Hisar; PAL, Ludhiana, SKUAT,
5rl Nagar; APHU, Hyderabad; UAS, Dharwar and NOUAT,
Faizabad.

State Agriculture Department of Rajasthan and Gujarat.




=y

Publicatians.

i

8. PUBLICATIONS

International Journals

1.

Agarwal, 0., Saxena, 5.M., Sharma, L. K, and Lal, G,
(2018). Prevalence of essential and fatty oll
constituents in 1 fennel [Foeniculum valgore Will}
genotypes grown inosemi arid regions of India.
Journal of EssentichOd Bearing Plants, 21| 1):40-51.

Agarwal, D., Saxena, S.M., Vishal, MK, Sharma, LK.,
Dubey, PN, lal, G. and Agarwal, A. (2018}
Hepatoprotective propertios of fennel seeds extract,
AU Food Processing & Technology, 6]1): 00240,

Saxena, 5. M., Kakani, R.K., Sharma, LK., Agarwal, 0.,
Johm, 5. and Sharma, ¥, {2017). Genetic variation in
seed quality and fatty acid composition of fenugreek
(Trigonello foenum-graecum L) genotypes grown
under limited molsture conditlons. Acta
Physiologiae Planterum, 39:218.doi
A0 1007511 738-017-2522-6

Sharma, R., Sharma, P, Kumar, 5., Saxena, 5N,
Khandelwal, V. and Rizwan, M. (2017}, Heat
treatment affects regenegration, protein expression
and genetic make-up of Vigno oconitifolio (lacg.}
Marechal. Aprnals of Agraerian Sclence,
doiorg,/10.1016/j.aasci, 2017.12.001

Mational Journals

1.

Agarwal, D, Sharma, LK. and 5a%ena, SN, (2017},
Anti-microbial properties of fennel [Foemiculum
vulgare MIllL) seed extracts. Joawrna! of
Phormacegrnosy and Phytochemistry, 64]: 479-482.
Aishwath, O.F. {2017). Nutrients uptake pattern in
some important cultivars of fennel under Typic
Haplustepts for their management precisely and
farmgate budpeting. Infernational Journal of Seed
Spices, 72} 19-25.

Aishwath, O.F, Lal, G., Naimuddin and Singh, B.
(2017}, Evaluation of nutritional quality of manures:
Imipact on yvield and uptake of nutrents in fenugreek
[Triganelie foenum-groecum] and soll properties
under Typle Haplustepts. Jndion Jowrnal of
Agricultural Sciences, 87(9). 52-58,

Barmwial, P, Singh, K.K., Kumar, F. and Saxena, 5.M.

1a.

sty I

(2017). Some design parametric considerations of
cryogenic pre-cooler for spices grinding.
International Jaurma! of Seed Spices, T{1): 12-18.
Choudhary, 5., lethra, G., Sharma, R.5., Meena, R.5.
and Verma, A K. (2017). Microsatellite in corander:
A cross species amplification within Apiaceas family.
international Journal ef Current Microblology and
Applied Sciences, B(5): 2714-2721.

Choudhary, 5., Pareek, D. and Vishal, MK, {Z017].
Genetic relationship among coriander genciypes
and cluster analysis based om simple seguence
repeats (SSA) imternationol Journal of Trepical
Agricuifure, 35 [4): 1209-1216.

Choudhary, 5., Pereira, A., Basu, 5. and Verma, ALK
(2017). Differential antiowidant composition and
potential of some commonly used Indian spices.
Journofof Agri-Search, 4{3): 160-166.

Choudhary, 5., Sharma, RL.5., Meena, B.5. and Yerma,
ALK, (2018). Maolecular diversity analysis in fennsl
(Foeniculum walgare Mill} genotypes and its
implications for comservation and crop breeding.
Internathoral Journal ef Current Microbiology and
Applied Scierces, 7(3): 794-B09,

Dubey, PN, Saha, &, Kant, K., Sharma, Y.K., Saxena,
5.M., Mishra, B.K. and Lal, G. {2017]. Persistance of
apoxystrabin in cumin crop cultivated on sandy ioam
soils of Rajasthan, India. Internotional Journol af
Seed Spices, 7(1):18-22.

Dubey, PN., Saxena, 5.M. and Mishra, B.E. {2017].
Status of some enzymatic activities in cumin field soil
under the influence of propiconazole, international
fournalof Seed Spices, T{2): 62-65,

Godara, A.5., Singh, . and Chouhan, G5, {2017).
Response of fenugreek Triganelio foenum-groecum
L.} to fertility levels, biofertilizers and
brassinostercid under seml-arid eastern plains rone
conditions of Rajasthan, Indign Jeurnal Agrohomy,
{62}:94-99,

Godara, A.5., Singh, B., Chouhan, G.5. and Nepalia, .
(Z01B). Fenugreek productivity and N and P balance
sheet with varying fertilizer levels, biofertilizers and
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brassinosteroid in Typic Haplustepts. Legume
Research: doi: 10.18805/LR-3754.

Harigha, C.B., Asangl, H. and Singh, R.[2017). Impact
of drip Irrigation and fertigation on residual soil
nutrient status, nutrient uptake and nutrient use
efficiency of fenugreek under semi arid conditions.
intermational fournal of Pure & Apolied Bioscience,
[5): 651-6R7.

Harisha, C.B., Asangi, H,, Singh, R., Meena, M.K. and
Lal, . {2017). Irrigation management for higher
productivity In seed spices-A review, Infernational
Journgi of Cwrrent AMicrebiology ond Applied
Scrences, (B): 2334-2345,

Harisha, C.B., Diwakar, ¥, Alshwath, O, Singh, B.
and Asangl H, (2017) Response of Cuminum
cyrminurnt for various modes of micronutrients
application including uptake and their availability in
soil. International lournal of Seed Spices, 1] 48-51.
Kant, K., Meena, N.E., Meena, 5.8., Mishra, B.K., Lal,
G., Vishal, M.K. and Singh, D.P, (2017). Population
dynamics of insect pests, natural enemles and
pollinators of fenugreek {Trigonrells foenum-
groecum L.}, International lournal of Seed Spices,
7(1):56-59.

Kant, K., Singh, 8., Sharma, Y.K., Meena, 5.R., Solanki,
R.E., Mishra, B.E., Meena, MK and Siddigui, AL,
(2017}, Diversity of nematodes population in cumin
[Cuminum cyminum) crop, indion fournal of
Agriculturol Sciences, 87 (12); 1664-1667,

Khare, M.N., Theari, 5P and Sharma, YK, [2017),
Disease problems im the cultivation of coriander
(Corfgndrum setivum L} and thelr management
leading to production of high quality pathogen fres
seed. nternotional fouwrnal of Seed Spices, 711):1-7.
Khorajiya, M., Shiyvani, R., Ardeshna, M.,
Swaminathan, B. and Meena, M.D. {2018}, Export
campetitiveness and performance of Indian
livestock expart: & balance panel data anaslysis.
international jourmal of Livestock Ressarch, B(3);
140-156.

Lal, &., Metha, R.5., S5ingh, B., Choudhary, M.K. and
Maheria, 5.P. [2017). Effects of sowing date on plant

Z1.

22

23.

24,

a3

7.

ZB.

growth and seed yield of Ajmer Green Carlander-1in
winter season. Internationol Jowrnal of Seed Spices,
7[2):8-13

Lal, G., Sangh, R., Mehta, R.5., Sharma, Y.K., Kant, K.
and Maheria, 3.P. (2017}, Standardization of organic
module for sustainable production of fenugresk
(Trigonello foenum- groecem L). Legure Research,
40(1}: 144-149.

Meena, M.EK., Lal, G., Meena, R.5., Harisha, C.B. and
Meena, 5B, (2017). Pest scenaric of corander
(Corfandruen sativierm L) and popelation dynamicsin
semi-arid region of Rajasthan. intermational Jowrnol
of Tropicel Agricuiture, 35 (4): 779-783,

Meena, N.K., Ram Pal, Barman, D. and Fant, R.P.
(2018}, Indigenous approaches of orchid pest
management In North East India, Indian Journal of
Traditional Kmowledge, 17(1): 209-214.

Meena, B.D., 5ingh, R., Lal, G., Sharma, Y.K., Kumar,
M., Meena, M.K., Meena, 55, Meena, N.L,
Choudhary, 5. and Verma, A, K. (2017}, Effect of weed
invaslon on Romolardo blight disease incidence in
fennel [Foeniculum walgare ML) Internationgi
fournal of Seed Spices, 7{1):65-67.

Meend, 5.5, Lal, G., Mehta, R.5,, Meena, R.D,, Kumar,
M. and Tripathi, G.K. (2017). Comparative study for
yield and econemics of seed spices based cropping
system with fruit and vegetable crops, intermationa)
Jovrnalof Seed Spices, 7{1): 35-39.

Mehta, R.5., Meena 5.5 and Lal, G. [2017). Effect of
intercropping seed spices with vegetable for
enhancing system profitability, Interngtional Journgi
of Seed Spices, 7{2): 33-39,

Mishra, B.K., Dubey, P.M., Alshwath, O.P, Kant, K.,
Sharma, Y.K, and Vishal, M.K, [2017), Effect of plant
growth promoting rhizobacteria on coriander
{Corfamdrum sativem] growth and yield under semi-
arid condition of India). Indian fournal Agricultural
Sciences, 87 (5); GBO7—612.

Mishra, B.K., Dubey, PN, Sharma, Y.K. and Kant, K.
(2017]. Rhizosphere effect in seed splces plants
grown under semi-arid conditions. internotionol
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Genetic variability, assoclation studies and genetic
divergence In indian fenugreek | Trigoneilo foenum-
groecum L) wvarieties, Legume Reseorch, doi:
10, 18805/LR-3803,

Patel, A., Verma, P, Choudhary, 5. and Verma, AK,
(2017). Lethal dose (LD, ) fixation and sensitivity of
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Phytochemistry, T(1): 430-436.

Verma, A K., Kakanl, R.K., Solanki, B.K. and Meeng,
RO, (2017, Improvement in vield attributing traits
of cumin [(Cuminum cyminem) through acute
exposure of gamma ray, international Journal of Pure
& Applted Bloscience, 512): 312-318.

Verma, A K., Reddy, K.5., Dhansekar, P and Singh, B,
(2017}, Effect of acute gammma radiation exposure on
seed germination, survivability and seedling growth
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Bulletine-2, 2018], pp. 1- 28,
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Lambert Academy Publishing. [58N: 978-620-2-
01871-5, p.-81.
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Perspective (G.E Obl Reddy, M. G. Patll and Arun
Chaturvedi Eds.], Apple Academic Press Inc.,
Qakville, Canada, pp. 240-269,

Kant, K., Lal, G, and Meena, 5.8, (201E). Field and
Storage insect pests of seed spices and thelr
management. Technlcal manual published by
NRCSS, Ajmer, pp 1-30.
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Lal, G., Cheryan, Homey, Sharma, Y.E., Meena, N.K.,
Meena, R.5., Choudhary, 5. and Meena, M.C. [2018).
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Meena, R.5., Lal, G., Choudhary, 5. and Meena, MK,
(2018). Celery ki Noveenttam Utpodan Prodhaugiki,
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{Rajasthan), pp 1-10.

Meena, RS, Lal, G, Meena, N.K., Verma, &K and
Moena, R.O. {2008]. Jeere ki Noveentom Utpodon
Prodhyogikl, ICAR NRCSS, Ajmer, Rajasthan, pp 1-16.

Singh, R., Choudhary, 5., Yerma, AK, and Lal, G.
[2018). Training Manual of Modeld Training Course on
"Protected cultivation and precision resource
management for horticultural crops and seed
spices”, ICAR-NRCSS, Ajmer, Rajasthan, pp 1-145.
Singh, B., Moena, RS, Meena, N.K,, Choudhary, 5.
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Kant, K., Mishra, B.K. and Meena, S.H.
[2018) Technology Folder:-NRLSS Biccotnirol Agents,
Published by ICAR-NRC on Sead Sploes, Ajmer, India.
Lal, 5. 2018, Value added prodincts developed from
seed sploes. Published by Director, ICAR-MRC on
Seed Spices, Ajmer, India,

Mishra, B.K. and Dubey, BN, {2018). [CAR-NRCS5 A
Profile:- |ICAR- NRCSS a profile, Published by Director,
NRC on See Spices, Ajmer, India.

Mishra, B.K. (2018). Technology Folder:-Plant
grawth Promoting Rhirobacteria, Published by ICAR-
MRC anSead Spices, Afmer, India,

Sawena, 5M. and Dubey, BM, (2017]. Folder on
technologies generated from Basic Science Unit of
ICAR-NRCSS, Ajmer.

Chapters in books, manuals/ compendium

1.

Alshwath, OGP [2017), Advances in precise nutrient
management in seed spices through integrated
approach, In compendium of winter schoal; “Recent
advances in Production, Protection and Processing
(PPP} technofogies of underutilized and exotic
harticultural crops (during 1” to 21” Nevember, 2017
at SKN Agricultural University, Johner), pp 1-18.
Aishwath, QP (2017). Boubling the production of
seed spices by stretch out cultivation with salinef
alkali soils and water in arid and semi-and reglons. In
compendium of winter school on "Doubling Income
through Advance Approaches for Fruit and
Vegetables in the Arid Region™ (during 28" October,
2017 to 17" November, 2017at ICAR-CIAH, Bikaner).
p28-37,

Aishwath, O.F (2017}, Spices, medicinal and
aromatic plants: An option beyond doubling yield in
degraded arid and semi-arid ecosystem. |n:
Compendium of winter school:"Doukling Income
through Advance Approaches for Fruit and
Vegetables in the Arid Region”(during 28" October,
2017 to 17 "Movember,2017at ICAR-CIAH, Bikaner).
pp15-27.

Aishwath, O.F (2017). Underutilized horticoltural
crops for degraded lands. In: compendium of winter
school: "Recent advances in Production, Protection

10.

and Processing (PPP) technodogies of underutilized
and exotic horticultural crops{during 28" October,
2017 to [7° November, 2017 at SKN Agricultural
University, lobner}. pp 1-11.

Aishwath, O.F {2018). Adaptability of seed spices in
salt affected environment: An under explored option
for curving the problem towards opportunity.
In:Compendium of winter school:"Advance
technodogies for improving the soil health and
livelihood in degraded land”™ (During 307 January to
19" February, 2018 at RVSKVY, Gwalior, MR). pp 1-
11.

Aishwath, O.P. {2018). Adaptation of seed spices for
prablematic sall and water, In: Souvenir of Seminar
an Sustainable Agriculture Practices for Seed Spices,
held on February 24-25, 2018, at ICAR-NRCSS, Ajmer,
Rajasthan, ppl122-83.

Bushwath, O.P. [2018), Ecophysiology of medicinal
and aromatic. plants makes a bonzer option for
mending and utilizing degraded fands and sodl ili-
health. In: Compendium of winter school: “Advance
technologies for improving the soil health and
livelihood in degraded land” (30 January to 19
February, 2018) at AVSEWY, Gwallor, MR, pp 1-12.

Aishwath, O.F [2018). Soil health under protected
cuftivation: & legacy under changing environment
wis-a-vis natural. In: tralning manual: Model Tralning
Course on "Protected cultivation and precision
resource management for horticultural crops and
seedspices™| 19-26 Jan., 2018), pp46-49.
dushwath, O.P, Chadha, K.L and Singh, W {2017].
Horticulture for soil il health vis-a-vis sustainable
use of degraded fands. in: Souvenir of Mational
Conference on “Managing Soil Health for
sustainable and Mutritional Food Production”™ held
during 28-29 October, 2017 at INXVY, labalpur, pp
A0-49,

Choudhary, 5., Jain, D, Meena, M.R,, Werma, AK.
and Sharma, R. {2018}, Gene sllencing in
horticultural transgenic crops. In: Rout, G.R., Peter,
KN, [Eds.), Genetic Engineering of Horticultural
Crops, Academic Press, Elsevier pp. 47=61. [5BM:
9780128104392,
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Choudhary, 5., Meena, RS and Verma, AK.
(2018}, Biotechnology and its uses for betterment of
horticultural crops. In: Training Manual of Model
Training Course on "Protected cultivation and
precision resource management for horticultural
crops and seed splces” [19-26 lanuary, 2018) at
ICAR-NRCSS, Ajmer, pp $1-56.

Harisha, C.B., Aishwath, O.P, Singh, R., Meena, N.K.
and Honnappa, A& (2018}, Importance and scope of
micronutrient management in seed spices
cultivation. In: Sauvenlr of Seminar on Sustainable
Agricufture Practices for Seed Spices, held on
February 24-25, 2018, at ICAR-MRCSS, Ajmer,
Rajasthan, pp 77-83.

Janakiram, T. and Lal, G. {2018). Recent advances in
research and development of seed spices in India. In:
Training Manual of Model Training Course (Eds. By
Singh et al., 201B]. Diréctos, ICAR-NRCSS, Ajmer, pp
01-09,

Kakanl, R.K., Meena, R.5. and Solank, R.K. (2017/3)
“Improved varieties of seed spice crops™ ICAR-
MRCSS, Ajmer, PP 5-7,

Lal G. and Verma AK. [Z017), Preparation and
processing of underutilized seed spices. In;
Compendium of Winter School Recent advances in
Production, Protection and Processing (PPP)
technologies of underutilized and exotic
harticultural ¢rops (during 28” October, 2017 to 77
Movember, 2017 at SKN Agncultural University,
Jobner). Dean, SKNCOA [SKNALY, Jobner

Lal G, and Verma A.K. {2017). Recent developments
in production technology of minor seed spices. In:
Compendium of Winter Schoal Recent advances in
Production, Protection and Processing (PPP}
technolagles of underutilized and exotic
harticultural crops (during 28" October, 2017 to 177
Movember, 2017 at SEM Agricultural University,
Jobner).Dean, SENCOA (SENALR, Jobner

Lal, G, (2017). Status and challenges of seed spice
research development in India. In: Souvenir of

International Symposium on Hertlculiure: Prioritlies
and Emerging Trends" jointly organized by ICAR,

18

19.

20

1.

22

23

IIHR, 5PH & 15HS5 on the occasion an Golden Jubilee
of the (IHR dunng September 5-8, 2017, Director,
ICAR-IIHR, Bengaluru, ppl66-174.

Lal, G. {2017}. High wvalue spices for better
profitability- doubling farmer's income, In:
Compendium of Winter Schoal an "Deubling income
through advance approaches for fruoits and
vegetables inarid region”. Director, CIAH, Bikaner
Lal, G. {2017]. Organic farming scope and prospects
and practices in seed spices. In: Summer School on
“Modern Concepts and Practices of Organic Farming
for safe, secured and sustainable food production®
to be held during 14 luby ko 03 August 2017 at ICAR-
IIFaR, Modipuram, Director, KCAR-1IFSR, Modipuram.

Lal, G. {2018), Doubling of farmer's incame through
seed spices diversification. In: Souvenir & Abstract
Book of Seminar on Sustainable Agricultural
practices for Seed Spices (Eds. By G. Lal etal., Z01E8].
Director, ICAR-NRCSS, Ajmer & Director, DASD,
Calicut, pp 1-8.

Lal, G, (2018}, Organic farming scope, praspects and
practices in seed spices. In: Compendium of Winter
School on “Enhancing the productivity of Rainfed
Agro-ocosystemn through Suitable Interventions”.
{Eds by Kothari et ol,, 2018). Chief Scientist, Dryland
Farming Research Station (MPUAT), Bkilwara,
Rajasthan, pp 78-85.

Lal, &. (2018). Pastharvest managerment and valae
addition in seed spices. In: Training Manual of Model
Training Course (Eds, By Singh et al,, 2018). Director,
ICAR-MRCSS, Ajmer. Pp21-24.

Lal, &. (2018). Scope and opportunities of seed
spices cultivation for livelihood Improvement. In;
Spuvenir & Abstracts Book of National Symposium
on Spices and Aromatic Crops (SYMSAC-X): Spices
for doubfing farmers' imcome, SASRD, Magaland
University, Medziphema, Magaland and 155, II5R,
Calicut, pp 29-35.

Lal, G., Mishra, B.K. and Maheria, 3.P. {2017),
Infleence of dimate change on biotic and abiotic
stresses of seed spices. In: Proceedings and Book of
Abstracts, International seminar on Glebal Climate
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Change: Implicatians for Agricufture and ‘Water
Sector, Director of Ressarch, WNMEY, Prabhani,
Maharashtra, pp23-25,

Meena, R.5., Choudhary, 5., Meena, R.D., Sofanki,
R.E., Kakani, R.K. and Panwar, A. (32,2016} on
"Beejiya Masala Phaslo ke Utpadan ke Bee| Utpadan
ki Adhunik Prodhyogiki®. ICAR- NRCSS, Ajmer,
Rajasthan, India, pp 7-11.

hMeena, A5, Lal, G. and Choudhary, 5 [2018).
“Improved varieties of seed spice crops suitable for
limited motsture condition”, In: Training Manual of
Model Training Course on “Protected cultivation and
precision resource management for horticultural
crops and seed spices” [12-26 January, 2018) at
ICAR-NRCSS, Ajmer, pp 102-106.

Meena, 5.5 and Meena, R.D. (20I8). Advance
production technalagies for minor seed spices in
resilience climate change, In: Training Manual on
"protected cultlvation and precislon resource
managemaernt for harticultural oreps and seed spices
at ICAR-NRCSS, Ajmer, pp 80-84.

Mishra, B.K. (2017}, Microbial safety of horticultural
crops for getting higher profitability. Inc ICAR
sponsored winter school on “doubling income
through adwvance approaches for fruit and
vegetables In the arid region”, on 08-11-2017, at
ICAR-CIAH, Bikaner [Raj.].

Mishra, B.K. (2017). Microblal quality aspect in
spices processing. n: ICAR sponsored winter schoal
on “recent advances in production, protection and
processing technologies for under-utilized and
ewotic horticultural crops” on 20-11-2017 at SKNM
college of Agriculture, lobner (Raj. L.

hishra, B.X, (2017}, Technigues to enhance biogas
production during winter season and
Bigtechnological innovations for effective anaerobic
digestion. In: ICAR sponsored winter school on
“Production of Blo-CNG and organic manure
throwgh anaerobic agro-waste decomposition
technigues”, on 14-08-2017, at Dryland Farming
Research Station, MPUAT, Asjia, Bhilwara (Raj.).
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35.
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Mishra, B.K. [2018). Bijive masala faslon Betu jaiv
urvark, In: Book of lead papers and abstracts for
Mational seminar on “sustianable agricultural
practices for seed spices” held during February-24-
25, 2018 at ICAR-National Research Center on Seed
Splces, Almer, pp 125,

Saxena, 5.4, (201E). Role of plant growth regulators
in improving ablotic stress tolerance and essential oil
content In seed splces, In: book of lead papers and
abstract published during seminar on sustainable
agricultural practices for seed spices at ICAR-NRCSS,
Ajmeron 24-25 Februarny, 2018.

Saxena, 5.M. and Dubey, PN, {2018]. Prevalence of
bicactive compounds in seed spices and their
medicinal usas. In: Training Manual of model training
course on "Pratected cultivation and precision
resaurce management for horticultural creps and
seed spices” held at ICAR-NRCSS, Ajmer on 19-26
lanuary, 2018,

Sharma, YK, 2018, oftn Femet & W T T Fae
waEr, Lead paper presented in Mational Seminar on
Sustainable Agricultural Practices for Seed Spices,
February 24-25, 2018 at ICAR-NRCSS, Ajmer.

Singh, B., Choudhary, 5. and Verma, A.K. (2018).
Protection technalogies for seed spices in semi-arid
conditions for Rajasthan and Gujarat. In: Training
Manual of Model Training Course on “Protected
cultivation and precision resource management for
horticultural crops and seed spices” ICAR-NRCSS,
Ajmer, Rajasthan, India. pp 16-20,

Solanki, R.K., Sharma; Y.K., Meena, R.5., Dubey, PN,
and Singh, 8. {2017}, Cumin In: Breeding of
Horticulture Crops Waol. 1 {Part-A] Spices and
Plantation Crops (V. A. Parthasarathy, C, Aswath, K.
Mirmal Babu, R. Senthil Kumar Eds), Today &
Toomarrow:s Printers & Publishers, Daryagan], New
Dalhi, India. pp. 393-408,
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Choudhary, 5., Meena, B.5: and Verma, AK. {201B).
“laiv prodiyogikl ka beejiya masalo ke sudhar ke liye
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ugryog” {in Hindil, In Book of Lead paper & Abstracts
for Seminar on “Sustainable Agricultural Practices
for Seed Spices, Published by ICAR-NRCSS and DASD,
Calicut [Kerala). Pp. 141-145.

Choudhary, 5., Meena, RB.5. and Verma, &K (2017).
"Beejiva Masalo ke bee| uipadan ki aadhunik
prodhyogiki® In: Farmers training manual 172017 on
"Beejva Masala Fasalo ki vaigyanik khetl”, Published
by ICAR-NRCSS, A|mer, Rajasthan, India. Pp: 32-35.
Lal, G. and Singh, R. {2017). *Adhik Utpadokta evam
uchch gunvatofo hety Beejive Mosala Fosalo ki
Vaigyanik Kheti® In: Farmers training manual 1/2017
on “"Beeliva Mosolo Fosalo ki valgyanik khel™,
Published by ICAR-MRCSS, Ajmer, Rajasthan, India,
pp -6,

Lal, G., Singh, R., Godara, A.5. and Agrawal, PK.
(2017}, "Vegyarik vidhi se beafiva wmasale fasalo ka
utpadan”™ In: Farmers tralning manual /2017 on
"Beejiya Maosalg Fasele ki vaigyanik khedl”,
Published by ICAR-MRCSS, Ajmer, Rajasthan, pp22-
25,

Lal, G., Meena; 5.5., Singh, B, Meena, M.D. and
Agrawal, PE. (2017]. "Beegjiva Masalo Fasole: lafvik
Kheti® In: Farmers training manual 1/2017 on
"Beejipa Mosalo Fosalos ki voigyanik khebi™,
Published by ICAR-NRCSS, Ajmer, Rajasthan, pp 75-
749,

Meena, M.D. and Meena, RS, {2018, Bharal me
msala foaslo ki kheli our arthik vishieshan. In: Book
of lead papers and abstracts for seminar on
Sustainable Agricultural Practices for seed spices.
[Lal, G. et.al,eds.). Published by Director, ICAR-
MRLCSS, Ajmerand Director, BASD, Calicut: pp. 70-76.
heena, M.D., Kkan, M.A, and Tripathi, G.K. (20170,
Adhik aamdani ke liye bijipa masale fasie ek behirin
wikalp, In: Bljlve masala faslo ki vegyani kkhetl,
krushak prashiksan manual 1/2017 (Meena 5.5
et.al eds.): pp. B7-69.

Mishra, B.E, (2017). faiv drvark: tikau kirshi ke Nye
agvoshyak. Krishi expert feature article July 2017,
[wowrw. krishiexpert.com/articles/).
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Verma, A.K and Choudhary, 5 {2018). Beeflyo
rmasglo me utpanvarton prajonon. In: Book of Lead
paper and Abstracts for Seminar on "Sustainable
Agricultural Practices for Seed Spices. Published by
ICAR-NRCSS and DASD, Caficut (Keralz). Pp.164-
168.4.
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1.

Choudhary, 5., Meena, .5 and Verma, A.K. [2018).
Bistachnology and |ts wses for betterment of
horticultural crops. In: Training Manual of Model
Training Course on “Protected cultivation and
procision resource management for horticultural
crops and seed spices”. Published by ICAR-MRCSS,
Ajmer, Rajasthan, pp91-36.

Janakiram, T. and Verma, A.K, [2018). Prospects of
protected cultivation in ornamental harticulture. In:
Training Manual of Model Training Course on

“Protected cultivation and precision resource
management for horticultural crops and seed
spices”. Published by ICAR-NRCSS, Ajmer, Rajasthan
pp10-15.

Lal, G., Meena, R.5.; Choudhary, 5. and Verma, AK.
12017]). Coriander at a glance. Indian Horticulture
{5eptember- October)- Hort Facts Sheet-Caver-1(1.
Meena M.D. [2018), An economic analysis
ofprotected cultivation technologies, In; Protected
cultivation, Training manual 172018 {Singh, R.
et.al. eds.). Published by Director, ICAR-NRCSS,
Ajmer.

Mishra, B.K. {2018}, Application of microbial
inoculants for better yiekd and quality In: Training
manual of Model Tralning course on “Protected
cultivation and precision resource management for
horticultural crops and seed spices” (Singh, R,
Choudhary, 5., Vierma A. K. and Lal G., Eds.), ICAR-NRL
on Seed Spices, Ajmer, pp 109-114,

Saxena, 5N, and Dubey, P N, [2018), Technologies
generated from basic science unit of ICAR-NRCSS,
Ajmer. Published by Director, ICAR-NRCSS, Ajmer.
Saxena, 5.N., Dubey, PN, and Lal, G. (2018), Technical
bulletin on essential ofl extraction technology from
seed spices crop residues. Published by Director,
ICAR-NRCSS, Ajmer, pp 1-14,

Verma, AK, and Singh, B. [2018), Technigques of
sollless culture for horticultural crops. In: Tralning
Manual of Model Training Course on “Protected
cultivation and precision resource management for
horticultural crops and seed spices”. Published by
ICAR-NRCSS, Ajmer, Rajasthan, pp 73-79,

Varrma, Ak, Singh, R., Choudhary, 5. and Lal, G.
{2018). Cultivation of dollar earning cumin crop for
higher income. Acta Scientific Agriculture, 2{3): 46-
4E.

Paper presentation In Conference/ Symposia/ Seminar
{page no. each abstract)

1

Agarwal, D and Saxena, 5.M. [2017). Analysis of total
phenalics and free radical scavenging capacity in leaf
extract of ferugreek | Trigone o foenum-groecum L)
penotypes. In: Seminar on “Sustainable agricultural
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practices for seed spices” hebd on 24-25 February
2018 at ICAR-NRCSS, Ajmer. Pp:199,

Agarwal, 0., John, 5. and Saxena, 5.N. {2017).
Physico-chemical characterization of coriander,
cumin, fennel and fenugreek seed estracts. Im:
Seminar on “Sustzinable agricultural practices far
seed spices” held on 24-25 February 2018 at ICAR-
MRCSS, Ajmer. Pp:200.

Alshwath, O.P. [2018), Adaptation of seed spices for
problematic soil and water. In Proc. Seminar on
Sustainable Agriculture Practices for Seed Spices,
heldon February 24-25, 2018, at ICAR-NRCSS, Ajmer,
Rajasthan.pp, 122-83,

Aishwath, O.F, Dubey, PN, Yadaw, R.E., Meena AL
and Jha, B.K, [2017). Abiotic and edaphic stresses:
prowving causes of reddening and non-pathogenic
martality in cumin seedlings. In Proc. 26
MationalConference on MNatural Resource
Management for Climate Smart Sustainable
Apriculture, September 11-13, 2017, SCSI-CPGS,
CAU (I}, Barapani, Meghalaya. pp. 72.

Aishwath, O.P, Dubey, P.N,, Yaday, R.K,, Meena, R.L
and Iha, B.K. (2017, Performance of dill [Arsthum
grovealens) with sodic irrigation water in Typic
Haplustepts. In Proc. Natiomal Seminar on
"Developments in Soil Science - 2017" and 82nd
Annual Convention of the Indian Society of Soil
Science held on December 11-14, 2017 at Amity
Liniversity, Kolkata, W.B. pgp. 10,

Aishwath, OF, Mehta, R5 and Lal, G. (2017},
Response of coriander (Corigndrum setivum} to
vermi-compest prepared from seed spices crop
residues including nutritional parameters of soll and
plant. In: Prac, National Conference on "Managing
Soil Healkkh for Sustainable and Mutrtional Food
Production™ held during 28-29 October, 2017 at
JNEYY, Jabalpur, M.P.pp. 10-11.

Alshwath, O.P, Singh, R. and Jha, B.K. {2017). Liming
influence on yield and uptake of nutrients by
coriander and soil available nutrients under Typic
Haplustalfs. In Prac, National Sympaosium on Spices
and Aromatic Crops  [SYMSAC-IX) “Spices for

8.

14.

11.

doubling farmer's Income, held on March 15-17,
2018, at SARD, Medziphema, Nagaland. pp. 72,
Choudhary, 5. {2017). Genetic relationship among
coriander genotypes and cluster analysis based on
simple sequence repeats (55R]) In: 6 International
Conference on Recent Advances in Agriculture and
Horticulture Sciences held at New Delhi, from 16-17
December, 2017,

Choudhary, 5. {2018}, Use of biotechnology In
improvement of Seed Spices. In: Seminar on
“Sustainable Agricultural Practices for Seed Spices”,
Organized by ICAR-MRCS5and DASD, Calicut (Kerala).
At [CAR-NRC on Seed Spices, Ajmer in technical
SE550N-1,

Choudhary, 5., Pareek, D., Vishal, MK (2017).
Genetic relationship among corlander penotypes
and cluster analysis based on simple seguence
repeats (S5R]%. In 6" ICRAAHS at New Delhi, India.
Organized by The Society of Tropical Agriculture,
from 16-17 December, 2017, pp. 209-1218,

Dhakar, L., Jat, 5. and Meena R.5. (2018). Genetic
divergence in fennel {Foeniculum vulgare MiIL)
genotypes In: Book of Lead paper and Abstracts for
Seminar on Sustainable Agricuftural Practices for
Seed Spices held during 24-25 March 2018 at ICAR-
MNRCES, Ajmer.

latwea, B. Vishal, MK, Choudhary, 5., Meena, R.D,,
Lal, &., Meena, RS, and Verma, AK. (2018].
Estimation of gamma rays induced variation in M2
generation of fennel |Foemicwium vrlgare Mill.). In:
Seminar on *Sustzinable Agricultural Practices for
Seed Spices jointly organised by ICAR-MRCSS" at
[CAR-MRLSS, Ajmer during 24-25 March 2018, Pp.
194,

Kant, V., Meena, MK, and Meena, 5.5. (2018)_Studies
on the effect of date of sowing and comparative
etfect of weedicides on growth, vield and quality of
nigella. [Nigeflo Sativa L) Seminar on "Sustainable
Agricultural Practices for Seed Spices” (February 24-
25, 2FL8] ICAR-Mational Research Centre on Seed
Spices, Ajmer (Raj.}, India. Pp.232,
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Kant K. [2017), Storage insect pests apnd their
management in seed spice crops. In: Winter schoaf
"Recent advance In production, protection and
processing (PPP) technologies of underutilized and
exatic horticultural crops | 1 to 21" November,
2017} at SKNAL, lobner {Raj. ).

Kant K. (2017). Seed spice pest. amd their
management. Im: Winter schoaol “Recent advance in
production, protection and processing (PPP)
technologies of underutilized and exotic
horticultural crops | 1 to 21" November, 2017) at
SEMAL, Jobner [Raj.)

Kant K. [(201E). IPM in seed spices. |n:  Model
Training Course on “"Ecofriendly integrated Pest
Management in Arid Crops® at CAZRL, on 17"
February, 20013,

Kant K., Meena, 5.R. and Meena, N.K, {2018}, dafta
warE offtutafn o § eivERe e s ST wEe
Im: Natioral Seminar on Sustainable Agricaltural
Practices for Seed Spices, during 24-25 February,
2018, at Ajmer, India, ppl06-115.

Lal, G. [2017). Statis and challenges of seed spice
research development in India. In: International
Serminar an Horticulture: Priorities and ernerging
Trends” organized by ICAR-IIHR on the occasion on
Gaolden Jubiles of the Instibute during September 5+
B, 2017 at Bangulury,

Lal, G, (2018}, Doubling of farmer’s income through
seed spices diversification. In: Seminar on
"Sustainahle Agricultural practices for Seed Spices”
during 24-25 harch, 20183t ICAR-NRCSS, Ajmer.
Lal, G. {2018). Scope and opportunities of seed
spices cultivation for livelinood improvement. In:
Mational Seminar [SYMSAC-IX) on “Spices for
doubling farmers' income” during 15-17 March 2018
at 5ASRD0, Nagaland University, Medziphema,
Magaland, India.

Lal, G., Meena, N.K., Choudhary, M.K. and
Shekhawat, N. [2018), Evaluation of green gram
cultivars for their suitability under organic
production system. In: Book of Lead paper and

2

23,

24,

26.

27

Abstracts for Seminar on "Sustainable Agricultural
Practices for Seed Spices held during 24-25 March
2018 at ICAR-NRCSS, Ajmer, ppl30,

Lal, G., Mishra, B.K. and Maheria, 5.F. (2017).
influence of climate change on biotic and abiotic
stresses of seed spices. In: International Seminar on
Global Climate Change: Impiications for Agriculture
and Water Sector held during December 14-15,2017
by WMNMEY, Prabhani, at Aurangabad, Maharashtra,

Lal, G., Singh, Ravindra., Mehta, R.5., Meena, N.K
and Choudhary, MK, [2018). Performance study of
coflander varieties (Corfandrum sativiem L) in off
season for green leaf production In: Book of Lead
paper and Abstracts for Seminar on Sustainable
Agricultural Practices for Seed Spices held during 24-
25 March 2018 at ICAR-NRCSS, Ajmer, pp. 249,

Meena, N.E., Lal, G, Meena, R.5., Meena, 5.5, and
Harisha, C.B. (2017). Diversity of insect pollinators
and their potential impact on yield and quality of
carlander [Corigndrum sativem L) In Natignal
Canference an Technological Changes and
innowations in Agriculture for Enhancing Farmers'
income held during 2B8-31 May, 2017 &t JAL,
Junagarh, pp-147-148,

Meena, R.5. {201E}). Improved warieties for
increasing proeductivity and guality of seed spices.in:
Book of Lead paper and Abstracts for Seminar on
Sustainable Agricultural Practices for Seed Spices
held during 24-25 March 2018 at ICAR-NRCSS,
Ajmer.

Meena, R.5, (2018}, Quantitative Genethc Analysisin
some genotypes of cumin (Cuminum cyminum L)Y in
5" International Conferemce on "Agriculture,
Hortlculture and Plant Science” at Rishikesh, UK,
india during 24-25 lune, 2017,

Meena, 5.8, Kant, K. and Meena, WK {201B).
Storage Insect pests of seed spice and their
management In: Mational Seminar on Sustainable
Agricultural Practices for Seed Spices.”, Souvenir &
Abstract Book, pp. 169179 during 24-25 February,
2018 Jaintly Organised by ICAR-MRCSS, Ajmes, DASD,
Calicut and 1555, Almer, India,
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32,

33.
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Meena, 5.5., Lal, G., Meena, M.D. and Sharma, DK,
(2018}, Effect of weed management practices on
quality and seed yield of nigella (Nigefla sative L}
Mational Symposium on "Spices, Medicinal and
Aromatic Crops SYMSAC-IX Spices for doubling
farmer's income” (15-17 March, 2018], School of
Apricultural science & Rural Development, Nagaland
University, Medziphema, Nagaland Pp.189.

Meena, 5.5, Lal, G, Mehta, R.5: and Agrawal, P.K.
(2018, Intercropping of seed sploes with fruit trees
and vegetables: a profitable enterprise. & Seminar
on "Sustainable Agricultural Practices for Seed
Spices" (February 24-25, 2018) ICAR-National
Research Centre on Seed Spices, Aimer (Raj.), pp.
116-221,

Meena, 5.5, Lal, G.,, Mehta, R.5. and Nanoma, R.
(2017}, Response of spacing and fertilizer levels on
different genotypes of ajwain [Trochyspermum
ammi L.). In: 26" National Conference on "Natural
Resource Management for Climate Smart
Sustainable Agriculture"{11-13 September, 2017).
College of Post Graduate Studies, CAU {1}, Barapan,
Shillomg, Meghalaya, pp. 79,

Mishra, B.K. (2017). Effect of piant growth promaoting
rhizobacteria on growth and yield characteristics of
coriander (Cormondrum sotivum L.}, In: Book of lead
papers and abstracts for international conferecne on
recent trends in agriculture, veterinary & fife
sciences-2017 held during 2B-30 Decernber, 2007 at
Carmel college for wormen, Nuvem, Goa , pp53.
Mishra, 8K and Sharma, YE (2017). Rake of
endaphytes inplant health management of seed
spices, In: Sanjay Swaml, 5anjay Arara, N.B, Singh
and Suraj Bham (Eds.] Abstracts, 26th Mational
conference on natural résocurce management for
climate smart sustaible agriculture, September 11-
13, 2017, SCSICPGS, CAL, Barapani, Meghalaya,
ppal,

M.K. Meena, G. Lal, R.5. Meena, Harisha CB, and 5.R.
Meena. (2017). Pests scenaric of corlander
[Corlamdrum sativem L) and their population
dynamics in semi-arid region of Rajasthan. Cral

7.

39,

paper presented [n UTA 5" International Conference
an “Agriculture, Horticulture and Plant Science”
organized by International Journal of Tropical
Agriculture and Serial Publications Pvt, Ltd, New
Delhi, held during 24-25th June, 2017 at Anandam
Resart, Rishikesh (Uttrakhand) .

M.KE. hMeena (2018). Pollinators of seed spices and
their impact on enhancement of yieid and guality. In:
technical session 'Plant Health Management' of
Mational Seminar on "Sustainable Agricultural
Practices for Seed Spices™ held during 24-25
February, 2018 at NRCSS, Ajmer.

sharma, M., Choudhary, 5, Meena, R0, Meena,
RS, Lal, G. and Verma, A.K, {2018). Merphological
and molecular characterization of fennel mutants.
In: Mational Seminar on "Sustainable Agricultural
Practices for 5Seed S5Spices™ held during 24-25
February, 2018 at MRCSS, Ajmer ,pp 195,

Sharma, M., Choudhary, 5., Meana, R.5., Meena,
B.D., Lal, G, and Yerma, A.K. (2017}, Characterization
of gamma ray induced mutants of fennel
(Feenicwlum waigare ML) wsing morphological
characters, In; International Symposium on
Horticulture: Prigrities & Emerging Trends held
during 5-8 Sept 2007 at ICAR-Indian Institute of
Horticultural Research, Bengaluru, pp 303-304.

Sharma, W., Aishwath, O.P and Lal, G. {2017).
Seasonal and long term effect on =oil available
nutrients under continues use of nitrogen fertilizerin
coriander and fennel, In: Proc. National Conference
on “Managing S0l Health for Sustainable and
Nutritional Food Production™ held during 28-29
October, 2017 at INKVV, Jabalpur, pp 10-11,

Singh, B., Lal, G. and Maheria, 5.P. {2018], Precision
resource management technologies for seed spice
crops for enhancing vield and guality In: Book of lead
paper and abstracts for seminar on “Sustainable
agricultural practices for seed spices” held during
24-25 March 2018 at ICAR-NRCSS, Almer,pp201-202.
Verma, A.K., Choudhary, 5., Meena, R.5, Meena,
B.0., Sharma, M. and Lal, G. [2017). Induction of
penetic variabifity and estimation of gamma ray
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Induced mutants of fennel. In: National conference
on“Technologlcal changes and Innovations in
agriculture for enhancing farmers’ income” during
28- 31 May, 201 7at Junagadh Agricultural University,
Junagadh, pp 31

Vyas, [0, Kakanl, B.K. and 5axena, 5.N, (2018). Effect
of water stress on sapogenin and dicsgenin content
in fernugreek (Trigonella foenum-groecum L.}

41,

genotypes. In: Seminar on "Sustainable agricultural
practices for seed splces” held on 24-25 February
2018 atICAR-NRCSS, Ajmer. Pp. 197.

Vyas, D., Kakan|, R.K, and Saxena, 5.N. (2018}, Effect
of water stress on total oll content In fenugreek
| Trigonella  foenum-groecumt L) genctypes, In;
seminar an “Sustainable agricultural practices for
seed spices” held on 24-25 February 2018 at ICAR-
MRLCSS, Ajmier, Pp. 198,
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9. RAC, IRC, IMC AND QRT MEETINGS

9.1 177 Institute Research Council Meeating

The BV Institute Research Councll [IRT] meeting of
ICAK- MRCSS held under the chairmanship of
Or: Gapal Lal, Directar, ICAR- NRCSS on 137 luly 2017
0-21 & 257 September, 2007 and 18" Nowvember
2017 Lo discuss and recommend acticn points as per
the recommendation made by V-RAC (3" meeting)
heeld on ¥-B Aprll, 2017 to review the progress of
ongoing in-house {Institutional) research projects at
ICAR-MECSS, Ajmer In the mecting, new project
propasals were alsa discussed thoroughly and were
formally approved by the house.  All scientists and
technical officers of ICAR-NEC on 3eed Sploes
participated in the meetings.

I X8I IRC meeting, the Chairman, Or. Gopal Lal in
his apening remarks apprecizted the performance of
the research experiments conducted during the rabi
season 2016-17. Br YK, Sharma, If¢ PME Cell
presented the recommendations made by W-RAC
[3" meeting) and detailed discussians were held in
the house for incorporating all the suggestions?
recommendations made by RAC in the research
PTOEFEMmmes.

¥V (1) IRC meeting was held on 20-21 & 25"
September, H0AT, He PME Cell, Dr ¥ K. Sharma
walcomed the Chairman and other members of R
Chairmary Dr. Gopal Lal briefed about the cngoing
research and development activities at ICAR-MAC an
Reed Spices, Ajmer The action taken report of X1 2}
IRC was presented by 1f2 PME Cell. The samie was
discussed in the house. During the meeting the
progress of the ongeing sub-projects were presented
by Individual sclentist working in different sections
i.e., Crop Improvement, Crop Froduction, Crop
Protectian, Basic Sciences and Social Sciences, The
progress of each projects were reviewed and
thoropughly discuzsed in the house. The meeting
endedwith vote of thanks to the chairand members,

The supplementary meeting of XV (2] Institute
Pesearch Councll [IRC of ICAR-NRCSS, Ajrmier was held
on 18" Movember, 2017 to discuss research results of
concluded projects and new sub-project proposals,

During the meeting the progress of five ongoing sub-
projects were presested by individual scentist, The
progress of each projects were reviewed and
thoroughly discussed in the house. The meetings
ended with formal wote of tharks preposed by
Ife PME Calitothe chairand memhbears.

9.2 Inststute Management Committee Meetings

AVi-lpstitute Managemeant Commities mesting was
held on 200012018 &b ICAR MRCSS, Ajmer The
meeting was chaired by Do Gopal Lal;, Director and
attenided by Dr, T. lanakiram, 800G (HS-1], 1CAR, Mew
Pelbd, De fnil Khar Poncipal Sclentist (Hortiouure),
AR, Mew Delki, D B0, Sharma, Head, Div, af Crop
Production, CIAH Bikaner, Dr. 5. Vennilz, P5, MCIPM,
Mew Delhi, B Krishna Kant, Principal Scientist, NRCSS
gnd 5h. Sumit Singh, A0, NRCSS, Ajmer as Member
Secretary

.3 M ART Meeting of ICAR-NRCSS, Ajmer

3" ORT report (1 lune, 2011 to 31 May, 2016} for
Mational Rescarch Contre on Seed Spices, Simer was
subrmitted to the Secretary ([BARE] & Director
General, Indizn Council of Agriculture Research,

Composition of 3" QRT: The Director General, Indian

Council of Agrcultural  Research, New Delhy,
constituted the 37 ORT vide letter Mo, 1212015, 14-
IV dated B Aupust, 2016 to review the performange
of ICAR-Mational Research Centre on Seed Spices,
Tabiji, Ajmer and nominated Or &8, Pathak, Vice
Chancellor, Junagadh Agriculture University,
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Junagadh as Chairman, The other members: were
Dr. K.B. Kathiria, Director of Research, Anand
Agriculture University, Anand; Dr. M.L. Joshi,
Agronomist {Retd.), ICAR-Central Arid Zone Research
Institute, lodhpur; Dr. M. Anandaraj, Former Directaor,
ICAR- Indizn Institute of Spice Research, Calicut and
Dr. K.K. Bora, Former Dean, College of Agriculture,
hdandore, lodhpur Dr Ravindra Singh, Principal
Scientist {Agronomy), NRC on Seed - Spices, Tabiji,
Ajrmer, was nominated as Member Secretary,

Dverall Assessment of NRCSS by 37 QRT

After critically examining the progress of NRCSS with
regards o mandate, research programmes and
projects, research output and publications, structure
and orgamization, management practices,
collaboration with international organizations, SALls,
KVEs and ICAR institutes, linkages with clients and
end users, human, physical and financial resources,
the QRT Is of the opinion that this centre is rated as
"Excellent™.

Consalldated Recommendations

After critical review, QRT suggested 31
recammendations on three aspects viz;
recormmendation on research and extension (24); on
infrastrecture [4) and on policy matters (3], The
details are glven In report, however salient
recommendations are given here.

Recommendations on research and extension

1.

Among all the seed spices, cumin ocouples neardy
half of the area. However, only GC-4 variety is being
extensively grown, hence there is need of more
improwved warieties in the basket of farmers.

Therefore, tangible efforts are needed for
diversifying genetic base and wvariability by
introducing germplasm from Mediterrangan
regionfcumin growing countries and wie of
unconventional breeding technologies.

Attempt should be made to develop trait specific
warieties wiz., blight resistance in cumin, high
essential oil in coriander and dwarfness cum
earliness in fennel through conventional and
unconventional approaches,

I wlew of the changing climatic scenario and refated
biotic and ablotic stresses, breeding programme
shauld e directed toaddress these stresses besides
higheryield and quality,

I wiews of the concerns ralsed by traders; edporterns
and processors about higher essential oll and low
fiber contents in coriander, it is suggested that NRCSS
should strengthen the breeding programme
accordingly.

mModern toals of biotechnology need to be used for
addressing mapor production consbraints. Whaole
Eename sequencing and annotation of seed spices
especially, cumin and coriander should be taken up
on priority. Developrment of strong molecular marker
database and mapping population of major seed
spices for tagging OTL for important yleld and guality
tralts is needed to develop desired varietles,

The technology developed on efficient cropping
systemn, intercropping, nursery raising, organic
farming and raised bed sowing should be passed to
farmers thraugh front line demonstrations and other
extension tools. Seed spices are also knawn for their
therapeutic values therefore, NRCSS should explore
possibilities of dlinical trials for use of seed spices in
curing various health problems in collaboration with
related institutions.

There = need to give more focus on pragmatic
resaurce utilization, Therefore, research In
development of production technology shouwld
revalve around preckse nutrient, water and space
management. Technology for precizion farming
need to be developed in conjunction with using
sensor based technology and other resource
conservation technigues,
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Wark on mechanization and protected cultivation
practices for enhancing resource use efficiency need
to be strengthened. Protected culthvation may be a
solution to increase the productivity levels of seed
spices especially coriander and fenugreek for
ensuring better crop with low damage and enhanced
utilization of inputs.

Future of organic cultivation is very bright for adding
up a value tag to seed spices and also for human
heaith, Standardization of organic crop production
modules needs o be developed keeping in view the
sustainability and wiability of farming system.
Organic production of spices isto be strengthened 1o
promate production of guality spices far
enhancement of export.

Intensify ressarch for problematic sofls and poor
guality waters to generate technalogies for adverse
abiotic siress conditions, There is need to determine
allelopathy effect of one crop/tree on next crop for
ensuring sustainability of the system,

PGPR isolates developed and tested through AICRPS,
5R, Calicut and other institutions may be
popularized and microbial isolstes identified and
evaluated at NRCSS be made available to the
farmers.

in survey and surveillance programme, proper
collaboration should be established with line
departments, KVKs, SAlUs and ICAR  institutes,
Priority needs to be given to develop forecasting
miodels for prevailing pests and diseases.

In order to address pesticide residue problem in
cumin, It is necessary that rotational application of
tungicide shiould be done to manage blight in cumin.
Quantity and timing of spray schedule should be
regulated. Simultanecusly, alternate pesticide
molecules registered with Central Insecticides Board
{CIB) need to be identified for addressing the
pesticide residue problems.

Water potential and evapo-transpiration paramebers
should be studied along with ather physiological
parameters for understanding morpholegical,
physiological .and biochemical responses to
temporalvariations in abiotic stresses in seed spices.

15.

16.

17.

18

1.

20.

il

Studies should be initiated on the role of multi plant
protectants to mitigate biotic and abiotic stresses for
seed splees and to identify physiological and
biochermical traits towards abiotic stress tolerance as
marker traits.

Sead priming of seed spices should be done for
better germination and consequent reduction in
seed rate. Seed priming and pelleting with different
bio-formutations, such as plant growth promoting
rhizobacteria, bio-fertilizers and phyto-chemicals,
need to be done to ensure early germination and
protection against varous blotc and ablatic stresses
inthe scenario of changing climate,

Presently, seed spice growers are getting low price
for thelr produce, because of lack of proper post
harvest management, grading facilities, processing
and walue addition. The NRCSS should take
appropriate steps for improving value chain in seed
spices,

Seed replacement rate of seed spices is nearly 15%
which needs to be erhanced. i = necessany ta give
more attention on seed production and
multiplication based on seed village concept to meet
the farmers demand. Indian youths can be
encouraged for taking large scale guality seed
production programmes in self employment
generation mode.

Inbensive capacity building program including other
migans of TOT should be strengthened on varous
scientific culthvation practices including improved
varieties, GAP, IPM, IDM, mechanization etc, The
technology developed should be disseminated
among the farmers through extension tools.

Walue added =eed spices market offers tremendous
scope to the youth who could be trained to start
enterprises dealing with cryo-grinding and
packaging of seed spices, developing novel seed
splce value added products, beverages,
confectionary/bakery tems etc.,, togain profit,
Bicinfarmatics waork at NRCSS needs to be Initiated
on seed spices in collaboration with National
Agricultural Biginformatics Grid (NABG). The NRLSS
nised to set up a bioinformatics hub on seed spices
for genamics and proteomicsresearch,
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For promation of export of splces, Indian standards
should be at par with International Standards.

Seed spices are also known for their thérapeutic
values therefore, MRCSS should explore possibilities
of clinkcal trials for use of seed spices in curing
warious health problems in collaboration with
related institutions.

The process of technology generation In institutes of
ICAR is already monitored and rogulated by a fool-
procf and rigid system of regulationwviz., IRC, RAC and
QRT. Therefore, technology gemerated should be
directly included In packape of practices after
discussion in ZREAC and should not be re-tested at
ATC, which delays the process of technology transfer
to farmers.

Recommendations on infrastructure

25,

26,

2.

28.

In seed spices, pesticides residue is a major challenge
hence there is 2 need to establizh Referral laboratory
for pesticlde residue and agrochemical analysis,

A5 many farmers are visiting the centre seeking
knowledge of seed spioes, a Farmers Training Hostel
is essential.

First phase of Scientist Training Hostel s already
completed, hence fund required to be allecated for
second phase inorder to créate better facility.

The cantre has done excellent work on TaT, however
felt handicapped for want of transport facility.
Hence, QRT is-of the view that the centre should be
equlpped at least with & minl bus.

Recommendations on policy matters

19.

30Q.

3l.

The MRCHS has made a very good progress in seed
spices research and helping in sobving the problems
of farming community, This is a unique centre with
réspect to seed splees working since the year 2000
Sepd spices forms a means of livelihood security of
rarginal and srmall farmers of arid and semi-arid
regions. Moreover, seed spices are major source of
foreign exchange. The services of the centre are
required for the farmers of arld and semi-arid
regions and there is a felt need of regional stations.
Therefore, the QRT is of the opinion to upgrade the
centreasan "institute”,

Currently, the coordinated experiments concerning
“Seed Spices” are also managed from [15R, Calicut, To
impart greater efficiency and effectiveness in
management, It Is |Imperative that work of
coordination related to "Seed Spices” be brought
under the umbrella of Instifute at Ajmer. Thus, 3
separate AICRP on “Seed Spices” Is strongly
recommended with the Director, NRCSS {or the
proposed Institute} functioning as Project
Coordinator, This will not have any additional
fimancial burdenon the Council.

The QRT ebzerved that there is skewed proportion of
scientific and technical staff (1 0.4}, instead of
prevailing norms of 1:1.5. 50, the ORT recommended
providing the required technical staff as per morms.
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10. DISTINGUISHED VISITORS

1 Dr B.B. Mashishtha
2 Dr EV D. Sastry

i DOr AN, Maurya

Br. M. Anandraj
O, litended Kumar
Or. DA Patel

Or. T. fanakiram
Br. 5.0, Malga

o =~ T W s

4  0Or. Dhirendra Singh

10 Dr, Ramavtar Sharma
11 Prof Sanwar Lal lat
12 5h, Dilip Pachar

13 5h, 1.5, Sandhu

14 Or. P55 Thampi

15 Sh, H.A, Vijaysa

16 DOr. {Mrs) Shashi Sareen

17 Dr. Dhirendra Singh

Ex:Durector, ICAR-NRCSS, Ajmer
Prof. and Plant Breeder (Spices), Rajasthan
Agnculture Research Institute, laipur

Retd, Director, Institute of Agriculture Science, 7-8 April, 2017

BHL, Varanasi

Directar, 158, Calicut

Director, DMAPR, Anand

Cumin Processor, Unjha Market, Gujarat
ADG [HS-) ICAR

Ex. Dean, RCA

(R4 PLIAT), Udaipur, (Raj}

Professor (FBG),

SKM Agril, University, labner

Pr. Scientist [PBG), CAZRI, Jodhpur

Unign Adinister of State, Water Resources
Pradhan, Panchayat Samiti, Pisangan, Ajmaer
Jeint Director, State Agriculture Department
Deputy Directos, Spices Board Indka,

Guntur (AP)

Deputy Direcios,
Spices Board |ndia, Jodhpur

Ex-Consultant, FaQ

Fral PRG, SEN Agril. Unlwersity,
Inbner

7-B April, 2017
7-B April, 2017

7-8 April, 2017
T-B Bpril 2017
7-8 April,2017
7-8 April, 2017
10 April, 2017

10 Al 2017
10 April, 2017
2 ay, 2017

2 May, 2017
2 May, 2017
18 May, 2017

19 May, 2017

19 May, 2057

19 piay, 2017

MM Meeting of W RAC
M hdeeting of W RAC

I Mgeting of WV RAC

11l Meeting of V RAC
[ heeting of W RAC
Il Meeting of ¥ RAC
il hteating of W ALAC
BPC Meeting

DPC Meeting

DPC Meating

B T g
FHE FAE B
HHE TG
WO 5TDF Interactive
Waorkshop an Capacity
Bullding In Sanitary and
Phytosanitary in Seed
Spices

WTD 5TDF Interactive
Workshop on Capacity
Bullding bt Sanitary and
Phytosanitary in Seed
Spices

WO STDF Interactive
Workshop on Capacity
Building In Sanitary and
Phytosanitary in Seed
Spices

WD STDF Interactive
Workshop on Capacity
Bullding in Sanitary and
Fhytosanitary in Seed
Spéces
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13 DOr, T.5. Rajpurohit

19 DOr, Dimesh Arora

20 5h. Vasudev Dievnani

21 Dr AR, Pathak

&2 DOr. K.B. Kathiriz

23 Dr, N.L Joshi

24 DOr. M. Anandra)
25 Dr, K.k Bora

26 Or, Diresh Arard

27 Sh. VK. Sharma

28 5h. Dilip Pachar

289 Miss Vandana Nogia

a0 sh. Shiv Shanker Hedsd

1 Sh. Bhupendra Yaday

32 DOr, 5.K Sharma

Farmer Consultant, Fodhpur

Sr. Sciantist & Head KVE, Ajmer

State Education Minister, Ajmer, Kaj

Vice-Chancellor, Junagarh Agricultuee
University, Junagarh, Gujarat

Oirector of Research, Anand Agricultura
Liniversity Anand-Gujarat
Ex-Agronomist, ICAR- Central Arid Zona
Research institute, lodhpur

Ex-Directos, ICAR-IISE, Calicut (Kerala)

Ex-Dean, College of Agriculture, Mandore,

lodhpur [Rajasthan}
SCiantist KK, &fmr

Dieputy Ddrector Agriculture Extension,
Ajmir

Fradhan Pisangan Samiti, Ajmer

Jila Pramukh, Ajmear

Chairman ADA, Ajmer

MMember of Pariament (Rajya Sabha)

Pral BVE, Aimier

33 Sh, Ramchandra Choudhany Amer Dairy Chalrman

19 May, 2017

18 May, 2017

07 July, 2017

11-13 Aug 2017

11-33 Aug, 2017

11-13 Aug, 2017

11-13 Aug,2017
11-13 Aug, 2017

15ept, 2017

1 Sept, 2017

1 Sepk, 2017

1 Sepk, 2017

1 5ept, 3017

1 5ept, 2017

15ept, 3017

1 Sept, 2017

WD STRF Interactive
Workshop on Capacity
Bublding in Senitary and
Phytosanitary in Seed
Spices

WTO STDF Interactive
Workshop on Capacity
Bullding in Sanltary and
Fhytosanitary inSeed
Spaces

M gE N WEE
ol f5iER or.07.2047
EEUICE e

N GRT Mesting
[l ZRT Weeting
1 CERT Meeting

[} CRT Meeting
N'CRT Meeting

Mew India Manthan:
Sankilp se Siddhi”
Mew India Manthan:
Sankalp se Siddhi®
Mew India Manthan:
Sankalp Lo Slddhi®
Pew Indiz Manthan:
Sarkalp Lo Slddhi®
Mew India Manthan:
Sankalp se Siddhi®
Mew India Manthan:
Sankalp se Siddhi®
Mew India Manthan:
Sankazlp se Siddhi®
Mew India Manthan:
Sankilp se Siddhi”

L
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Distinguished Visilers

34 5h. Chhabilendra Roul

35 Smt Anita Bhadel

36 Dr Arun Tomar

3¢ Dr V5. Korikanthimath

58 Or, Lakrmi Kant Ji
39 Or B.L Chauhdary

40 Prof C 8, Géna
41 5h.R.P Singh
42. DOr, KML Pathak
A3.Dr. A5, Faroda
44 Dr, T Janakiram
£5. Or. 5.K. Singh

46, Dr. PL. Saro|
47, Or. B.5 Chundawat

A8, Or. |1 Mathwr

48. Dr. 5.K. Singh

S50 Or, Ashok Kamar Ahlawat

51 Or. Dhirendra Singh

Additional Secretary (DARE)
& Secretary ICAR, New Delhl

hinkster of Wamen and Child Development,

Govt, of Rajasthan
Director, CSWRI, Avikanagar, Rajasthan

Ex-Oirector ICAR- CCAR|, Goa

Principal, Day College, Aimer

Chairmamn, Board of Secondary Education
f)mer, Hajasthan

Farmier Vice Chancellor Ganga Singh
Uniwersity, Bikaner

Member Gowerning Body, ICAR, New Delhl

Vice Chancellor, DUVASU, Mathura
Ex-DDG [Animal Scienca), ICAR Mew Delhi
Ex-Chalrman, ASRE, Vice Chancellor,
MPLISAT, Udaigur

ADG, H5-II, ICAR-New Delhi

Director, ATAR, Jodhpur

Directar, CIAH, Bikaner

Farmer Vice Chancellor, S0DaU,

Dantiwara

Ex Birector Extencion Education,
MPLIAST, Ldadpur

Director, ATARY, Jlodhpaar

Ex Prof. & Head Department of Entomaology,

RCA, Udakpur

Prof. & Head SENCOA, lobner

16 Ock, 2017

21 Moy, 3117

21 Mow, 2017

21 Moy, 2017

03 Oex, 2017
05 Deg, 2017

05 Dec, 2017

05 lan, 2018

12 lan, 2018

18 lan, 2018

19 Jan, 2018
19 lam, 2018
149 lan, 2018
24-25 Fel,
2018

24-35 Feb,

s

24-25 Feh,
2018

24-25 Fab,
2018

24-5 Feb,
J018

Spice Parlor Inauguration

Far Farm visit at NRCSS,

B jrrer

To attend Assessment
meeting of 5h b & Khan
To attend Assessmant
meseting of Sh At A Khan
Agriculture Education Day
Waorld Soil Dy

Woarld Soil Day

Wisit of ICAR-MNRCSS,
Aymer

MRCSE, Armier

Foundation Dey 2018

Faundatian Day 2018
Foundation Day 2018
Foundation Day 2018
Matianal Seminar

on “Sustainable
Agricultural Practices for
Sepd Spices”

Matlienal Seminar an
"Sustainable Agricultural
Practices for Seed Spices”
Mational Seminar on
"Sustainable Agricultwral
Practices for Seed Spices"
Mational Seminar an
"Sustainable Agriculiural
Practices for Seed Spices”
Mational Seminar on
"Sustainable Agricuftwral
Practices for Seed Spicas"

L
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52 5h. Rakesh Patri

53. Dr. Dinesh Arora

54. 5h. Suresh Singh Rawat
55. M=, Vandana Nogiz
56. 5h. 1.5 Sandhu

Deputy Director (g}, Jaipur

Si. Sclentist & Head EVK, Almer

Parfiamentary Secretary & MLA Pushkar
lita Pramukh, Ajmar
Jaing Director Agriculture, laipur

24-5 Febh,
2018

24-5 Feb,
2018

17 Mar, 2018
17 hdar, 2018
17 bar, 20LR

Mational Seminar on
"Sustainable Agricultwral
Practices for Seed Spices”
Mational Seminar an
"Sustainabie Agricultural
Practices for Seed Spices"
Erishi Unnati Mela 32018
Erishi Unnati Mela 2018
Erishi Unnati Mela 2018
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11. WOMEN EMPOWERMENT

“International Women's Day” programime was organized
on B March 2018 at ICAR-National Research Centre on
Seed Spices, Tabi]l, Ajrer [Rajasthan). Chief guest of the
function was Dr. Dinesh Arora, PC, KVE, Ajmer,
Programme was chaired by D 5.N. Samena, Principal
Scientist. NRCSS, Ajmer, The programme was organized by
Dr, Sharda Choudrary, Modal officer, Women Complaint
Cell. Dr. Arora delivered lecture on “Women
Empowerment and role of women in farming.” O Arora
taold that Wormen empowerment refers (o increasing and
improving the social, economic, political and legal

strength of the women, to ensure equal-right 1o women
and ta make them confident encugh to claim their rights.
To encourage the women employess of NRCSS & guiz
programme was alsa organiced and the winners were
awarded with prizes.

Maore than 500 farm women participated in kisan and begj
vitran mela at ICAR-NRCSS campus. During many
important events at ICAR-NRCSS women guests visited
the institute and interacted with farm labourers and
women farmersof Almer and rearby districts,

Dr. Dinesh Arora delivering lecture on

“Women Empowerment and role of women in farming"

Dr. Sharda Choudhary organizing the Quiz for
Women Empowerment

Dr. 5.N. 5axena giving prizes to the winners of Quiz for

.

Women Empowerment
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12. INFRASTRUCTURE DEVELOPMENT

Waorks: Plan Completed
= Work titled "Construction of Climate Contrel Glass

House™ was taken up during the period under report
and completed satisfactorily through CPWD at a cost
of Rs.1687.800/- The work included provision of
cooling pads arnd water circulstion system for
temperature control besides designer platforms for
ralsing crops and roof mounted fogger system for
controlling the inside humidity.

Work titled "Construction of Green House at NRC5S
Ajmer" was taken up during the period under report
and completed satisfactorily through CPWD at a cost
of Rs. 5,18 500/-. The work included provision UV
Stabilized fibre glass roofing, cooling pads and water
circulation system for temperature control besides
diesigner platforms for raising crops and roof
mounted fogger system for controlling the tnside
humidity.

Works: Project based
F Work titled “Construction of Seed Processing and

Storage Infrastructure at NRCSS Ajmer” under MIDH
Research Project was taken up and completed
satisfactorily through CPWD at a cost of Rs, 9,26,400/,
The work included provision of covered space for
seed handling, weighing and packaging. This
structure was integrated with the existing seed
handling and storage units,

Works: Initiated under Non Plan
r The Work titled “Renovation of Wall panelling in

Director's Room & Knowledge Park Room at NRCSS

Ajmer” was taken up during the period under report
through CPWD atacost of Rs, 11,59,400/-,

The Work titled “Improvement of Boundary 'Wall at
MRCSS FarmfCampus Ajmer” was initiated after
obtaining vetting from Director (Works] during the
period under report through CPWD at & cost of Rs.
36,58,100/-.

The Weork titted “Renowvation of Main Laboratory
Building Roof at NRCSS Ajmar” was |nitisted after
obtaining vetting from Director (Warks) during the
period under report through CPWD at a cost of Rs.
32,51.100/-

The Work titled “Renovation of North-5outh Road at
MRCSS Farm Ajmer” was inftiated after obtaining
vetting from Director [Works] during the period
under report through CPWD at a cost of Rs
23,11.400/-.

The Work titled “General Repair & Maintenance of
Fioars, drainage systems, Tollets and bathrooms in
Main Building and Scientist Training Hostel at NRCSS
Ajmer” was initiated dunng the period under report
through CPWD at a cost of Rs, 9,50,400/-,

The Work titled “Renovation of Administrative Office
Room at Main Laboratory Bullding at NRCSS Ajmer”
‘was initiated during the period under report through
CPWDatacostof Rs.9,43,200/-,

The Work titled "Specialized Repair of Main
Laboratory and Hostel Building at NRCSS Ajmier” was
initiated during the pericd under report through
CPWD atacostof Rs. 9,43,200/-,
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13. PERSONNEL

1 Dr. Gopal Lal, Director

2 Dr.5.N. Saxena, Principal Scientist (Plant Physiology)

3 or. ‘r:i:_shanﬂa.l’rlrbtipalsclmusl {Plant Pathclogy )

4 Dr. QP Alshwath, Princlpal Sclentist (Sodl Science)

5 Dr. Ravindra Singh; Principal Scientist {(Agronomy)

B Dr, Erishna Kant, Principal sclentist | Entomaology)

Fy Dr.5.5. Meena, Principal Scientist { Vegetable Science)

5 Dr, B.K. Mishra, Principal Scientist {Agricultural Micrebiofogy)

g Dr: P M Dubey, Senior Scientist {Agricalture Chemistry |

10 Dr. R.5. Meena, Senior Scientist  [Plant Breeding)

11 Dr. WK Meena, Senior Schentist with RGP EK (Entomology)

12 Dr. Sharda Choudhary, Scientist with RGP 7K (Biotechnology]

13 Dr, /D, Meena, Scientistwith RGP 7K {Plant Pathology)

14 Sh. Mukesh KumarVishal, Scientist {Agriculture Statistics |

15 Dr Arvind Kumar Vierma, Scientist {Spices, Plantation, Medicinal & Aromatic Plants)
16 O, Murdidhar Meena, Scientist [Agricultural Econarmics |

17 Sh. Homnappa Asangl, Scientist [Spices, Plantation, Medicinal & Aromatic Flants)

18 5h, Ravl ¥, Sclentist (Splces, Plantation, Medicinal & Aromatic Plants ]
TECHMICALSTAFF

19 5h, 5.P. Maheria, CTO

20 Sh. M_A_Khan, CTO

21 5h. 5.R. Megna, 570

22 Sh, GoK. Tripathi, Senior Technical Assistant
23 Sh. PK. Agarwal, Senlor Technician

24 5h.:5.R. Balal, 5enior Technician
ADMIMNISTRATIVE STAFF

25 5h, Sumit Singh, AQ

26 5h. Bhim Simgh,, AAD

27 Sh, Sunil Kumar Agrawal, AFEAD

Sh, 5anjesy Sharma, Assistant

Sh. Suresh Kumar, Assistant

Sh, Pradeep Kutharl, Assistant

Sh. B K. Kanwaria, UDC

Sh. Amit Kumar Gupta, LDC

33 Sh. Mukesh Kandan, LDC

mEshB
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SKILLED SUPPORTING STAFF
s Smit. Sarla Devi, 555

35  Sh, PukhrajParoda, 555
On Study Leave

1 Sh; Honnappa Asangi, Scientist (Spices, Mantation, Medicinal & Aromatic: Plants)
2. Sh. Mukesh Kumar Vishal, Scientist [Agriculture Statistics)

Mew Joining:

1. OF. Murlidhar Meena, Scientist {lained on
10.07.2017)

2. M Rawi Y, Scientist{)oined on 16.10.2017)

3. Mr Suresh KEumar, Assistant (Joined on 28.07.2017)

4. Mr. Pradeep kKuthari, Assistant (loined on 20.07,2017)

Transfer & posting:

1. Sh. Harisha C.B., Scientist [Tramsferred to MLASM,
Baramati [w.e.f.07.06.2017)

Promotions:

L

Dr. 0.P. Alshweath, Principal Scientist
{w.ef, 03.10.2012)

Dr. B.X. Mishra, Principal Scientist

{w.ef 10.02,2017)

Dr. Ram Swaroop Meena, Senior Scientist
with BGPA000 [w.ef 16.04.2016)

5h. M_A Khan, Chief Technical Officer
{w.ef 01.07.2016)
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14. ON GOING RESEARCH PROJECTS
Ongoing Projects Cl/15.2.1: Breeding in Nigella sative L tor higher yield and

Project 1: Conservation characterization and utilization
of genetic resources in seed spices.

Cl-1; Management of plant genetic resaurces of seed
spices

IPl: B.5. Meena; Cofl; 5.5 Meéena, 5. Choudhbary, AK.
Yerma, Harisha C.B. and Honappa Asangi [on study feave);
20014-18)

Project Z: Genetic improvement of seed spices for
improving productivity, quality and talerance to biotic
and abiotic stresses.

Cl-2: Breeding tar highwield and quatity in dill

(P RS Meena; Co-Pll YK Sharma and N.K, Meena;
2015-20)

Cl-G9: Breeding tar high yield and improved guality in
ajwain:

(PS5 Meena; 2015-20)

Cl-15: Genetic enhancement of anize tor vield and vield
contributing traits

(Pl &K, Werma; Co-PL OGR Alshwatly 2011-17)

Cl-19: Enhancing geneticvariakility in cumin

(Pl- ALK, Verma; Co-Fl: RA. Meena and H. 5. Mahia; 2012-
17

CI/13.2.1: Breeding for high yield, powdery miidew

resistance and suitahility ta limited meisture conditicn in

fenugresk

[Pl: R.5. Meena; Co-Pl: 5.0, Baxena and Y.K. Sharma; 2013-
18]

C1/13.2.2: Breeding for high yield, small seed lze and
stem gall reslstance incoriander

(Pl: RS Meena; Co-PL YK Sharma; 2013-18)

C1/14.2.1; Induction of genetic variahility in cumin and
fennel through gamma radiation

(Pl: ALK Verma; Co-Plz 5. Choudhary and B.D. Mesna;
2014-19)

imorowve guality

[Pl 5.5, Meena; Co-PES N, Saxena: 2015-20]

CI/15.2.2: Development of microsatellites [558s) markers
for coriander

(Pl 5. Choudhary; Co-Pl MUK, Vishal: 2015-18)

CI/15.2.3: Identification af meleculzar marker asscciated
weith stem gall incoriander

(Pl: 5. Choudhary; Co-PliR.D. Meena: 2015-20)

CI/15.2.1: Breeding for dwarfism and Remulaoria biight

resiszance ftolerance in fennel

(Pl: R.5 Meena; Go-Pl:  R.D. Meena, 5. Choudbary,
M.K. Meena and 5N, Sexana; 2016-21)

ClA1h 22 Breeding forvield and quality incelery

(Pl: RS Meena; Co-Pi: 5. Chowdhary, MK Meena,
&0 Vermaand R.L.Meena; 2016-21)

Project 3: Development and refinement of efficient crop
production technologies of seed spices.
CPd-24: Fertigation scheduling for efficient nutrient and

water management in majorand minor seed spices

(Pl: B Singh; Co-Pl G Lal, Honappa Asangi fon sludy
leave) and 3. P Maheria; 2012-17)

CPd-25: Mutrient management for sustainable seed spices

praduction [coriander andferinel)

(Pl: DR Aishweath; Co-Pli BN, Dubey and Harlsha T8
2012-17)

CPd-76: Fualuation of seed spices for edaphic stress
(Corlander, Cumin, Fennel, Fenugreex, Arise, MNigella and
Celary]

(Pl: D.P Aishwath: Co-Pl: PMN. Dubey, R.E. Yadav,
R.L.Meenaand B.K. Iha; 2012-17}

CPdf13.6.1: Off Season production of coriander and
fenupraek for green leaf

[Pl: G. Lal; Co-Pl: B. Singh, M.K. Meena and 5.F Maheriz;
2014-17)
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14.3.1: Micronutrient management in curmin
fnwm cyminem L) and fennel {Foenicaiun vulgare
for higheryield and quality

arisha, C.B.; Co-Pl A Singhand 0P Aishwath; 2014-

15.2.1: Isolation and characterization of endophytic

~organismis form cumin and fenugresk

K. Mishra; Co-PIL YK, Sharma; 2015-20)

15.3.2: Effect of drip irrigation regimes and
aticn levels on growth, viele and guslity of corander
=nugreek

. Asangi (On study leave] project bandle by Harisha
woef February 2016); Co-PE R. Singh and Harisha
2014-17)

LE.3.1: Inter-cropping of seed spices with vegetables
zher productivity and resource use etficiency

5. Meena; Co-Ploa.Lal, B Singh, O.F &ishwath, MK
1a, R.D. Meena, 5:F Maheria and A5, Godara; 2016

16.3.2: Standardization of two tier system of
ictiontechnolopy inseed spices with vine vegetables
bBower

. Sinph; Co-Pl G. Lal, 55. Meena, 5. Choudhary,
ha C.B.,5.F Mzherizand &5 Godara; 20018-1%)
16.3.3: Seed splee based inter Cropping with
nerative fruitcrops

5, Mesna; Co-Pl G, Lal, OF Alshwatk, MK Meena
LD, Wleenia; 2016-19)

ct 4: Development and refinement of efficlent crop
ction technologies for production of safe seed
5.

3 Burvey-and survelllance of existing and emerging
w5 of seed spites

D Moena; Co-Pl: Y E. Sharma and MK Vishal; 20132-

3.13.1: Managament studies onemerging problems

nin and fenugreek
k. Sharma; Co-Fl; B.0. Meena and B.5. shekhawat;

2013-17)

CPL13.12. 15uskalmable. management of insect pests i
coriander and currin

[Pl: M. Meena; Co-Pl: K. Kant, Rita Jain and M.A. Khan;
2013-17)

CPL/13.17. 1 Impact of pellinaters on yleld and quality of

cariander, fennel, ajwain & cill
[PI: BLE. Meena; Co-Pl: K. Kant; 2013-17)

CPE/16.4.1: Studies on population diversity and management
of nematades in cumin [Casinem oeminumt L)

[Pl K. Hant; Ca-PLY.K.Sharma and 5 R, Meena; 2015-19)
Project 5: Development and refinement of post-harvest
handling, processing and value addition techmigues in
seed spices.

B5-8: Physlological approaches far eabancing yleld ang
gquality In seed spioes uncer ablotle stresses: (P 5N
Saxena; 2012-17)

CPdf13.8.1: Development of value added products from

sepdd Apices

(Pl G, Lal; Co-PL B.K, Mishra; 2014-17)

B5/14.5. 1 Manitarisng and cvaluation of agro-chemical
residues in cumin |Corinum cymioum L) and coriander
(Corigndrum sativem L) growing areas of Rajasthan and
Gujarat

[P1; B, Duboy; Co-PES. N, Saxenaand K. Kant; 2014-17]
Project &: Improving knowledge and skill of stakeholders
forimproving productivity of seed spices.

55/13,16.1: Dissemination of seed spices production and
post-harvest technology thraugh demonstrations,
Lrainings, workshops and seminars urder NEH and TSE;
[Pl: G. Lal; Co-Pk R.S. Meena, N.K. Meenz and
5.P. Maheriz; 2014-17)

55/160.6.1: Azsessing approachakility and facilities af ICT
amd effective medium of information dissemination to
cumin and coriander growers of Western India

[Pl M.E. Vizhal: Ca PI: G. Lal, K. Kant, 5 Choudhary, A K.
VYerma, R.0.Meena, M.A. Khanand 5.8, Meena; 2016-18]
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Mew Sub-Project

1, CPd/17.3.1: Bioprospecting muktitrait bacteria with ablotic stress tolerance frém cumin and coriander soil
(Pl: B K. Mishra; 2017-20)
2. CPAAT.3.2: Nutrient requirement of minorseed spices (Celery and Ajwain} and their management
[Pl QLR Aishwath: Co-PLS. N, Saxena and Bavindra Singh; 2017-22)
3. CPd{#17.3.3:5urveying major prowing area of cumin and coriander for sail paramaters
(Bl OLE Alshwath; Co-FLNLE, Vishal, M. 0. Meena and Ravi¥., 2017-23]
d. CPdy#17.3 .4 Studies on G = Einteraction incumin through ontarmtrial [OFT)
[Pl Rawindra Singh; Co-Pl .5, Meena; 2017-1%)
5. CPt/17.4.1:Epidemiology and managementof oot rot disease of ajwainand nigelia
[Pl YK, Sharma; Co-Bl: K. Kant: 2017-2 1]

&, CPHL7.4.2:Bioefficacy of new molecules of fungicides for the management of Alterneriz blight disesse of cumin
and fenugreak, [PLY K. Sharma; Co-PlL PN, Dubey; 2017-20)

7. CPt/17.4.3:Binlogical management of Alternaria Blight in cumin [Cuminem cpminum)
[Pl RO Meena; Co-PHLEK, WMishra; 2007-20)

8. CPH17.44 @ Development of PR micdules to combat  aphids:and theips in corander and cumin
(PI-NLE. Meena; Co-PL R Singh and Murdidhar Mesna; 2017-21)

5. CPtf17.4.5 : BEvaluation of novel pesticide formulations for better efficacy and lower residues in major seed
spices [Pl: Krishna Kant; Co-PL B.K. Mishraand PN, Dubey; 2017-20)

10. BS/17.5.1: Modulation of morpho-physialogical activities and stress tolerance in cumin by concomitant
application of depolymerized plant zrowth regulators

(Fl;5.M. Saxena; Co-PE YK, Sharma and £N, Dubey; 2017-19)

11. BS/17.5.2: Exogenous applicationof PGRs for improving essential ofl content in coriander (Corfandrum satfvim L.}
(Pl 5N, Saxena: Co-PL PN, Dubey; 2017-19)

12. B5/17 5 3:5tudiesondissipation kinetics and pre harvest interval of triazoles in fenugreek
[PL: PN, Dul::rn-,r:ﬂ:th Bl Sanena, YK Sharmaand K Kant; 2017-19)

13. 55/17.E:1 : Ecanomic analysis of production and export performance of carianderand cuminin India
[P1: MLD, Meena; Co-Pl b K. Visal and M.A, Khan; 2007-20)

ICAR-Network/Platform Research Projects

atr DS testing puideline iriseed spices crops | Plz Dr. R.5. Meena)
= Centrally Sponsored Scheme -BIDH Development pragramme on Seed Spices (Pl Dr %K. Sharma)
B CUStest guidelines inmi nor secd spicecrops {PLDf B.5. Megna)
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15. OTHER INFROMATIONS

Swatch Bharat Mission

1. Under "Swatch Bharat Misstan" awareness activitles for
cleanness and hyglene were done at 'Dang’ village, Ajmer
(27" May, 2017).
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Agricultural Education Day

Organised Agricultural Education Bay, on 3" December,
2017, Program was conducted for Agricultural Education
Day, on 3" December, 2017. Dignitaries, farmers and
students were invited for the function and a successful
program was conducted with emphasis on agriculture
education among the students and society.

Seed Spices Info mobile App developed

Thare was an urgent need to develop a mobile app of
ICAR-NRCSS for the benefit of farmers, traders and
scientist. To fulfil this, & "Seed Spices Info App" was
developed. 1t i bi-lingual and has afl the Infarmation of
about the institute, seed sploes crops, value addition of
seed spices, news and transfer of technology. It 5 an
interactive mobile application in which farmers can ask
guestions regarding seed spices through app and our
experts will give the reply,

Seed Splces Infio App can be downloaded to smart phone
and androdd phone through Google play store free of cast,
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Web page corner for SAIF Developed

Sophisticated Instruments Anabytical Facilities (3A1F) was
developed by AKMU team [Dr. B.E. Mishra and Sh. MLA.
Khan) of NRCSS, A webpage cormner of SAIF has been
created onour insittute’s website ;wwwnress resin. All
the information refated to Impartant instruments in
wiorking condition at the centre along with user charges
and photographs of the eguipments was also uploaded on
ICAR website's KM portal. The main aim of uploading
these type of instruments on web is to make these  casily
available to the other researchers and students as perthe
directives of ICAR .

Yoga Day

MRCSS, Ajmer organized 10 day's Yoga Practice morning
sessions (5.30-7.00 AM | during 11-20 June, 2017 under
the guidance of Yoga instructor and demonstrators form
Vivekanand Kendra, Kamyakumarl, Branch Ajmer. The
training sessicns held at Onkareshwar Mandir Park, Ajmer
were attended by majority of |[CAR-MRCSS Statf and their
farmily members besides the residents of the area,

Participation in ICAR tournament at CAZRI, Jodhpur

The MRCSS staff contingent comprising of sclenglsts,
techrical officers and administrative personnel
participated in ICAR zonal sports meet at CAZRI, Jodhpur
during 16-20 Jamuary, 2018, Sh, Pradeep Kulhari,
Assistant, NRCSS, Ajmer won several medals in the ICAR
Zonalandinter- zonal tournament asgiven below:;

{a) At ICAR Zonal tournament, CAZRI Jodhpur [16-20
January, 2018)

{l] Gold medal in BOD meter men's race
fiih Silwer medal in High jumg

{iii) Silver medal in Discus throw

{i¥) Silver medal in Shot put throw

ib} At ICAR Inter-Zonal tournament, MAARM, Hyderabad
{21-25 February, 2018)

{i] Gold medal in200 meter man's race
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Table 1 : Monthly mean temperature, relative humidity, evaporation and rainfall during 2016

January 7.0 252 918 53.5 28
February 9.4 269 90.4 49.3 38
March 17.1 325 g7.8 41.9 5.7
April 22.4 37.7 67.8 31.0 9.4
May 7.4 40.9 62.1 387 14.2
June i74 3935 75.8 51.5 135 85.0
July 26.0 33.3 91.3 775, 6.5 1730
AUguSE 24.5 30,2 94.4 89.5 4.8 2796
September 23.9 33.7 90,8 66,7 5.8
Qetober 19.7 32.9 6.8 53,8 7.0 1368
November 8.2 30.6 91.3 38.7 37
December 8.0 21.7 92,9 49.4 3.3
Average 18,5 126 85.3 535 6.7 674.4

Table 2: Monthly mean temperature, relative humidity, evaporation and rainfall during 2017

January 6.3 222 024 55.1 3.2 4.3
February 7.6 6.2 92.1 534 4.0

March 13.2 323 508 41.7 5.8

April 21.6 38.2 B7.4 387 1231

May 6.0 40u6 Bl6 36.8 15.9 40.8
Junge 27.2 374 E33 56.2 124 T2
July 259 326 91.0 74 5.4 1613
ALt 24.2 314 92.4 8.2 49 117.7
September 23.4 34.2 k2 3.4 7.4 488
Octaber 161 361 15 364 i |

Movermnber BT 29.4 B3.7 439 5.2

December B.6 24.7 793 E5.4 36 72
Average 174 322 B5.3 35.1 .2 a07.3
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