wRCS

ICAR - NRC on Seed Spices, Ajmer

in-this exparimant, five cariander cultivars (155-R-50, |ET-
38/%4, Ajmer Green, IC-771744 and ACr 1 were sown on
2E.03, 2014 under green shade net[30%) considering ACr-
1 as chedk variéty. Results revealed that pedfarmance of
cultivar &jmmer Green Conandid was bast among all the
rested lines. Ajmer Grean cultivar exhibited longest first
leaf (15.13 em), second leaf {14.33 cmj with maximum
number of basal leawes peor plant [12.25], longest basal
leal {17.04 cm] and number of leaf lets per plant (7.03).
This cultivar took minimum tme Le, 7-11 days for
germination with maximum plant height [21.68 cm) at
harvest, Flower inltiarion was very late [55.75 DAS) in
Ajmer Green cultivar, which s a most desirable character
for leafy type cultivars, however J8T-34/9% flowered in
orly 37 DAS and ACr 1 [check] flawerad anly in 43.25 DAS,
similarly, 50% fAowering was also recorded after 65.75
DAS In Ajmer Green 35 compared wo JBT-38/94 (46.75
OS] and ACr 1 [53.50 DAS), The crop was harvested twice
for grewn leaf yiald (first on 05062014 Le., a1 68 DAS and
second on 20.06.2014 /e, at 83 DAS), however Ajmer
Green coriander was harvested after 71 DAS for first cut
and after 89 DAS for second cul due to late in S0%
fiowenng. it is further swated that Ajmer Green corlander
exhibited madimumyiald [2960.47 kg/ha)of gresn leaves,
Minimum PD (8.33%)] with respect to powdery mildew
wiis recorded In Apmer Green culthvvar as compared to
maximum PDI[60.835) in ACr 1 [check).

Performance of fenugresk limes for green leaf under
SUMIME! 53500

Five fenugreek iines (AFg 3. AFg 4, AFg 5, AFg 6 and Hisar
sanali) under preen shade nets [SO%) wWerE sown on
30.03,2014 1o evaluate the perfarmance in off season for
green leaf considering Hisar Sonall as check. Among afl the
lines tested, performanca of AFg S was recorded best, in
AFg-5. the seed germination was initiated after 2.50 DAS
and completed after 4,25 DAS whichwas at par with Hisar
Sonali (Check). Maximum plant height of AFg 5 at harvest
wias 30.58 om ds compared to minimum (25.58 em) In AFg
4 AFg 5 is-a late flowering genatype, lralting initiated at
35,75 DAS and 50% flowering was recorded af 45,75 DAS
as compared (o earliest bolting initiation (28 DAS) and

50% flowaring [13.75 DAS) in AFg 3. Check Hisar Sonali
exhibited bolting at 33,75 DAS and 50% flowering at 40,50
DAS. The crop was harested twice for green leal yield,
however AFg 5 was harvested after 45 DAS for first cut and
after B1 DAS for second cut due l3te in 50% flowening.
Highest green leafl vield (3633.02 kg/fha) with maximum
number of branches {568/ plant] and minimum number
ol Nowsrs [3.83/plant] were recorded in AFg 5 cultivar,
Minimum nsect Infeszation was recorded om AFg 5
cultivar with minimum aphids (13.55/ plant), jassids 2.0/
plant] and leaf eating caterpillar (1.73/ plant]l as
compared ta AFg 3 (aphids 37.09/plant) and AFg &
[jassids 7.32/ plant and leal eating caterpillars 2,33/ plant
!

CPAf13.T.1:
intercropping system of seed spices withvegetables

[2013-15]
[R.5. Mehta, 5.5 Meena, R, 3ingh. LK. Ranjanm,
HarishaC, 8., 5.F. Maheria)

Twid field experiments on intercropping of fenmel and dill
with five vegetables {cabbage, knolkhol, letiice, french-
bean and fenugreek with fennel, cabbage, knalkhal,
hestroot, french-bean and fenugresk with dill) in three
intercropping ratko wiz,, 1.1, 1.2 and 2:2 were conducted
under low pressure drip irmgation system. Two crops of
kmolkhol were taken within B0 days after sowing of base
crop but only one crop cycle of other vegetables could be
iaken, Intercroppng of fennal with knolkhol in all the
(hrme ratic resulted at par with fermel squivalent yiald,
however, 1:2 fennel with knolkhol in 1.2 intercropping
ratio gxhiblvied the highpst fenngl sgquivalenr yield (1712
kefhal, net return (Rs.1.26, 000fha) and BOR (2.85]

Standardizstion of economical

followed by 2:2 Intercropping ratio. Similarly, the highest

dill equivalant yield [1936kg fha), netreturn [Rs. 1, L3, 265
/ha) and BCR | 2.7%] was obtained in intercropping of
dill and knolkhol In 1:2 ratio which was at par with 1:1
inter-cropping ratio of dill +cabbage). Dill + knalkhal in 12
ratio and dill = cabbage in 1:1 ratio prodyced 146 and 1432
percent higher DEY respectively over sale crop of dill
[Tables.19),
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Intercropping of fennel with abbage [1:1)

. o o

Table 5,19 Effect of Iennel based Intercropping systems on yleld of fennel, vegetables and fennel equlvalent yield, retums and BCR

Treatment Fennal Vegetahle Fennel Cost of Gross Net BCR
yiekd el yield cultivation 1in FetrT

|kg/ha) (kg/ha) kg ha) (Rs,fha) (Re/ha)  (Rs/ha)
jnle Fenne| B89 58 i RO 58 35000 RE95A §A95E 1.54
Sole cabhage . 13883.33 138833 42250 138833  965E3 229
Sale Knalkhod 2 RS K1 MRA3E  AL340 M84%R 107158 16D
Sole Letturce . W3EG.6T NS 6T anian WhbaT  G8axt 173
Sale Franch-been - 1032 50 B19.50 32230 61950 28720 0,97
Sole fenugrack - 736581 169.79 27150 2Ea79 9724 0.36
Fenmet+Canbage (11} 59 94 Q375 X 1597 04 asTs0n 159784 11390y 249
Fenned+Cahhage (220 GT3 15 THA% B3 37?3 A5750 43773 SA023 P14
FienniCabbags {1:2) 52106 858333 1380.40 45750 138040 92290 207
Fennal Kmnikod[1. 1) 675.19 BATE L7 IGATOE 44250 184706  1204%8 @ 17%
Fenmet+fnnliod[2:2) TRTS0 610000 IT02.50 44250 1T02S0 12E000 23S
Fennid+Knalldhsl| 1. 2§ LRZ.S0 THODG IT1250 4250 171250 12700 287
Fennoi+iattuce (1.1) 586,63 667 136279 42360 1168r9  g4a7n 1.1
Fennelsletturald:2) 7043 2588 (0 13046, 58 47380 110958  H3808 109
Fennet+lammice [1:2) 550.21 263667 L0838 42950 120938 Tases L85
ferimel+Frantli-bean {1:1) B3G5 503,33 L2040 §1350 120036 THIAE 190
FennedsFrentl-bean (2:2) BEn 9% 5difj 42 oyl 1R 1350 CollE 57YTRE 140
Feeame Frenc-taman| 1.2} 7604 BE7.50 LI0854  ALIE0 1WEEd  §AS04 216
Fennel+Fenugreok [1:1) 78188 5500 00 105688 40240 05688 GhaE 0 x]
FennatFenugresk [1:3) 67 AETL{X) BEL A2 anzan pisal B3O 1.20
Fennel lerugreeh (1°2) bHE 34 GLERE 1] imla od ANZ2A0 Inidnd G114 152
SEm 2680 24235 53,93
CO[P=0,05) 77.41 G93.63 (LR E]
v G675 167 7.64
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CPd/13.8.1: Development of value added products
framsead spices (2014-17)

(G.Lal, B.K. Mishra, Nealima Garg)

Different value added products from seed spices namely
Fennel-aonla squash B RTS, Dil-aonla squash & ATS,
Coriander aonla squash & ATS, Probiotic drink of saed
spices, Dill-aonia capsules a3 Functional food, Dill Parag,
Bifl Prash, Methica Tea were prepared during the
reporting period with the help of PHT Lab, ICAR-CISH,
Lucknow and Anti digbetic Fenugreek-OPM bscuits were
developed at ICAR-NRCSS, Ajmer itself. 5ix applications
far grant of patents with respect to different products of
seed splees filed during 2004 at Indian Patem Office, New
Dlhi,

CPd/13.10.1: Effect of non-edible oll cakes on
coriander and cumin growth and yield (201 3-15|

(R.5. Menta, G.lal, R. Singh, OP Aishwath, B.K.
Mishra, 55. Meena, 5.5 Rathare, R.D. Meena,
Hanappa Asangl)

Field expernments on effect of non-edible cake on vield,
quality and disease incidence in cumin and coriander
comprising of twelve treatments were conducted with
three replications in randomized block design. Due to
severe damage by hail storm, yield attributes and yield
eould not be recorded, Application of 100% RON through
castor, neem, and jatropha cake and ROF resdlted a1 par
plant height at 45 and 75 OAS in cumin which i
significantly higher over application of 75% RON through
rhese cakes + bio-fertilizes, conmral and absolute control,
haxrrriumn nimiber of leaves per plant, branches per plant
was recorded with the application of recommended
doses of feriilizer which is at par with application of 100%
RON through castor cake + Castar cake ash, Maximum wilk
disease was recorded In the in sbsolute control whereas
minimum was repoarted with supplyof 100% RDN through
neem cake. Incariander application of 100% RON through
castar cake with castor cake ash and RDF resulued
significanthy higher plant height at 45 ard 75 DAS, number
of leaves /plant a1 45 DAL and number of branches /plant
at 75 DAS over rest of the treatments (Fig 17)
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Fig.17 Cumin wilt disease PDI

Project 4 (CPt): Development and refinement of
efficient crop protection technologies for
production of safe seed spices

CPt-1. Survey and surveillance of existing and
emerging dissases of sead spices (2012-15)

(R.D. Meena, Y.K. Sharma, RS Meena and N.K
Meena)

Cumin fsid al J-:l'r-l'ln.l'l' nﬂll-l

Cartarmar fiald In Kokw reglan

Survey af various seed spices growing regions was
conducted and samples from major crops were collected.
In cumin Alternarig blight, wilt and yellowing affected
plants, in fennel plants showing gummosiks, in fensgresk
samples of feal spoi, powdery midew. downey mildew
arvd In coriander stem gall affected plants were collected
for atheinee stirdies, The plants with vellowing syimptoms
were tested at advance laboratory to find out the etlology
associated, The causal agent of the same was detected
which belongs to member of family Potyviridas and the
further studiesin this aspectisin progress.

During survey from different seed spices growing areas
three cumin Alternario blight (solates were collected and
maintained in plant pathology lab. Data with respect to
disease incidence has been complied and analyzed and
degictedin table 5.20,

—
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Tabée 5.20 Survey of sood tpices dissases on farmars flalds

SNo. Area/ Seed dpice  Major Dissase
rergion crop disease intensity
1 Sirahl Fenugresk DA, PM Moderare
Curmin Blight, wilt  Nindecste
2 Barmer Fonugreek PR Miodarate
Cumim Blight, wit  Moderate
3 ko3 Corlander Stemgall Severe
Fanugreak  PM Modésite
to sovere
4 Byrreer Cumin Rlight Spvars
Coriander  Pkd Ml
Fenugresk PR Modarate
Fapumed Roemulodda il
blight
5 Magaur Cumin Blight. walf  Severe
Fanugresk P Mogerate
o sEvens
Corigrden Pt Loy
& Sodhpur Cumin Elight, will  Severe
Fanugresk P Moderate
o sEverE
T Sawal Ferugresk P, DM Moderate
Medhopur o sEvere
] lalsatmer  Cumin it Moderate
DM - Downy mildew
Fi - Powdery mildew

Four seed spices crops (cumin, corfander, fennel and
fenugreek) were planted at Institube farm and monitorad
fer appearance and spread of disesses. Observations
werg also taken on temperature, relative hemidity,
rainifall etc. during the cropping season, During the year
cumin blight appeared insevere form and recorded up ta
92% PDI. Powdery mildew of fenugreek was in moderate
o severe form while Remuinie blight on fennel was not
obzerved. Powdery mildew on corfander found in low
intensity. The symptoms appeared first approsimately on
fenugreek For powdery mildew (62 DAS); Fenugresk
downy mildew (65 DAS), fenugreek blight (106 DAS);
cumin biight (89 DAS) and on Fenned root mot (3 DAS),
Rainfall eccurred during lanuary seem 1o be a hey
component that helped in spread and development of
Alternorio blight diseases in curmin,

CPt-3: Survey and survslllance of insect pests in
spgd spices [2012-15)

[Krishna Kant, M.E. Meena and 5.R. Meena)

Population of insect pests, natural enemies and
pllinators on seed spice crops were observed at Institute
farm as well azin major seed spice crops growing areas,
The survey revealed that sucking pests are the major pests
responsible for sipnificant yvield loss In seed splee crops.
Among sucking pests aphids and thrips contribute major
population, besde it white fly, Jassits, ayses bug, dletus
mig were also important pests recorded on these cops.
Seed wasp [Systole oliipennis) recorded in the coriander
and fennel. Among natural premies comples predators
coccinellids, syrphid fly and Chrysoperla corneo develop
al ﬂ:m'éringj'lull vegelative growth of (he plant and
parasiteides Aphigvs spp. occurred dunng February and
March months. Honey bee Apils florea recorded a5 most
important pollinators of all seed spice crops. Ber fruit
plant and Cenchrug cifiprs cormrmonly known as anan
grass recorded as altermate host of Mysius bug and Ehrips
during off season. Rogt knoi and lesion nematode
papulation recarded on cumin crop.

New record of nematodes infestation in cumin crop

Mematodes are serlous pest of many agricultural crops,
Mematodes are reported fram all important agricultural,
horticultural crops as important host and are responsible
far significant loss of productivity of crap produces. On
survey of insect pest of seed spices, nematodes complex
of curmin crop obsermed In cumin oot in crop sample
collected from 1B village acrass § development block of
Ajmaer district, Cumin crops were observed suffering from
nematodes infestation showed damaged, deformed and
kmot formabon an primary and secondary roots. The
infestation recorded at flowering stage of the crop. In
early stages plant showsd stubby rood symptoms and on
later stage plant roots epidermis showed shrinked and dry
im highly infested plants. There was three different species
of nematogdés associated with cumin rpot namely
Pratylenchus thorned, Hoploloimus indicus and
Melpidogyne incogrito, The nematade species 8 Tharnei
and H. indicws were fourd far first time in comin field
tausing damage 1o the raot of the plant.  The affected
plants all around the field showed wilted symptom and
leaves turmed diy and straw colour. The nematode
population was identified at Degartmaent of Nematology,
hAPUAT Udaipur [Table 5.21).
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Table 5.21 Nematode spedies identified from cumin sampie

%. Sample No. Nematode Associated No.of Moo
Mo, Galls ! Nematodes [
5“ Wm!.
rooks  suspension
L MWROSS -1 Adeloslogine meognits & 5
Hoplodmimus [ndicug 2
Pratphenchiug b 1
2 MRCSS -3 Nplosdagyie mcognito 3 |
Hoplalmumus indicus |
Prafyianchus tharna - 1
3. MRLSS -3  Melodogwie mcagnitd 7 11
Moplaliunus fndicus i
i, MNELCSS -4  NMels\asgwne mdicus i ] 5
Prof yiericlius thomei i
FEEOHRIMUS IS 1

Mematodes Population Identified from Cumin Boot

Meloidog e
fmeagnia

Hoplgimus
indicus

Prapytenchies
thaenel

CPt-9; Management of Fennel Seed Wasp | Systole
aligennis Walker]

(K. Kant, 5.R. Meena, .5, Mehta and B.K. Mishra)

Management of seed wasp in fennel crop using
agronomical manipulation, application of botanicals and
insecticidal application a5 sail incorporation and foliar
spray showed various |level of pretection from wasp,
Sowing of fennel crop on 1° September and 15"
september reduced maximum seed damage. Intar
croppmg of fennel with dill in retio of 21 found most
effective in reduction of seed wasp damage Among
Botanicals applications, Karan|meal500 kg/ha. -+ Spray of
Karan| ol 2% was found superiorfollowed by Negm meals

Meem oll 2%. Application of insecticides as soll
incorporation, Clothianidin 50 % @1.0 kg aiha at G0 DAS
faund highly effective against seed wasp and no residoe
detestod in seed at harvest

Table 5.22 Seed wasp management under different practices

5. Treatments % Damage  Yield {0/ha.)

M.

1 Istieptember Sowing 1a 18.5

d Fennel, Tl .4 1id 28
itererappmed (2°1]

3 Karanj Moal «Earanj Ol .37 16,12

4 Clothianigdin 1.0 sgaitha, 087 12,26
BODAS

CPr-BE: Managemeant of storage insect pest and
micre organism of seed spices through Modified
Atmospheric Packaging and other non chemical
mathods

(K. Kant, B.K. Mishra, 55, Rathora, M.EK. Vishal and
5.R. Meena)

Modified Atmospheric Packaging (MAP) using d. O, and
€0, gases alone and in cormbination with and withoul
vacuurn packaging i aluminium foil for control of
Lasioderma serricorme beetle in cumin and ajwaln seeds
have been carvied out, All the Treaiments were found
highly effective for control of beetle population as no
insEcts were survived inany treabmants, Among different
tested non chemical method of contml of beetle
population using different salts and diatomeous &arth
showed diaramenus earth @ 0.2% mast effective for L
serricorne managementof both in cumin and ajwain seed
as maximum maortality of beetle and lowest sead damage
were abserved. Similarly iImpregnation of own seed il on
cumin and ajwaln seed showed that 1.0% w/v and stored
in close container gave maxmum protection against
beetle populabon In both ajwain and cumin seeds.
CQuality af seads during storage was found supérior than
controd for total and essentlal ail comtent and total
microhial load on seeds. Seed garmination of apwain and
cumin seed chowed that application of gases causes
sighificant reduction of germimation and n case of
vacuumed pack, complete inhibition of germination was
recorded. In other treatment of non chemical methods
ng significant difference In seed germination was
observed,
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Table 5.23: Effect of non chemical approaches for Clgarette beetle L. serricorme management

5 No, Trestments Crop Stomge Packaging Damage Total  Essential Total Tatal
conditions %) ol (%) Ol [%) Funga Bactorial
Count Count
[ CFU/g) w10 [CFU/g) 10’

1 Diatemeous  Ajwain  HT Masticclosed 3.9 T4 34 o.a7 1.3
emrth M1 336) CHTTIE i s

d Diglgmeous  Alwen 217+ 10C Plastic closed 45 1E 33 44 173
Earth (0.2%) conaines

i Diaremeous Cutmdn AT Masileclosed 2.3 4.4 a6 0,98 LET
sarth [0.7%] crnkaimet

4 Dlatomegus  Cumdn 374 10°C Plastic ¢losed 2.9 40 23 Bg.a 13.0
earsh (D.2%) =L b

5 Ajowain (8l Awam A Plasticclosed [ LR 45 4.4 103
[10% e canfalner

B Ajpwam BNl Apwain 272 30°C Flasticclosed L6 80 L6 432 1.2
[ 10% wh) COptEnes

7 Cupman £l Cumin AT Py Fack 14 6.7 : P | 171 451
[ 0-50% wi/v)

8 Cumin O Cuman 272 10°C Mastle closed 1.6 T8 48 113 13
[ 100 % wiv) corlEhmer

CPe-10: Evaluation of Trichoderma solates for the
management of wilt [Fusoriogm oxyspornun [sp.

cuming] disease of cumin
(¥.K. Sharma, R.D. Meena, B. K Mishra, 5.5. Rathore)

Aamong 16 Trichodermo isnlates evaluated, most effective
four isolates (Cu 3-01, Cu 7-01, Cu 7-02 ard Cu 9-02) were
selected for further studies. Al four isolates showed mong
than 30% growlh inhibition of Fisarfun oxysporam Lp.
curmind testad in dual culture and reduced the cumin wilk
incidence as compared to unireated control
Comparatively, maximum reduction in wilt incidence was
achieved with application of Cu 7-01 which was at par
with 7-02, 3-01 and T’ wride under pot condltion; The lour
isnlates showed variabla reactian in culture an PDA. Tha
calony growth on PDA ranged from 593 to 6456 om,
comparatively Cu 7-D1 was the fastest growing isolate and
Cu'2-07 was the slowest in growth, The isolates showed
yellow and off white gigmentation in culture and ook 48-
B0 hours for abundant sporulation, Cultures of all isolates
showed production of chlamydospores [Table 5.24).

Thi isolates showed varlation in overgrowth over the test
pathogen (competition lor the space and nukrtion),
mytoparasitism and production of wvolatile ard non-

volatiter-compounds in culture indicated different mode of
action for antagonistic activity against cumin wilt
pathogen.

Table 5.28 Colany growth and morphological characters of

Isalates Growth Pigmentation Appesrance Chiasmydospare
oy PO, of green  formation
comidla
Cw 301 6.3 Gl white 4E-G0 hry +
Cu 701 646  veliow A&l his .
Cu7-02 613  Offwhite AE-Bhrs ¥
Cuf02 563 Wakigna! ARB0 hrs v
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Based on the i vires and mwWed antagoniatic activiey, thie
selected Trichoderma Isolates wére teésted for
antagonistic activity among them, None of the isalate
showed antaganism between them. The mature of
trichodermeo solates weare fested in differant
combinations against wilt disease of cumin under pot and
field conditions showed efficient. reduction in wilt
incidence and enhanced growth characters {Table 5.25).
Comparatively, maximum reduttion in wilt disease and
higher vigaur index was obsared with thie application of
consortium of Trichoderme lsolates followsd by individual
isolatas under pot and field conditions.

Cu 701 & 7-02 Cuy 7-0L & 9-(82 Cu 701 & T

Cu 702 & T Cof 5-02 & Tw

Cu 702 & 9-02
Compatibility of Trichoderma [iolates

Table 5.25 Efficacy of Trichodermo Isolates on growth
sttributes and wilt mcidence of cumin

Treatmants Wilt Incidence () Roat Shoot Saocdiing Vigour

Pot Fiedd bength length wi, index
fem] fem) (mpl
301+701 165041) AG(24) 49 86 1675 12605
3014702 JAO(A8) ALY A8 ®Y 1744 1ML7
T-Ol4T a2 138738y AN[L¥ SB BAa 1763 13413
Cudil  AER(LA) BA[LT) 42 P4 14RD 11389
Car 7-013 A7 445 GEH[LE 43 T2 1355 11771
Cu?N2 1793 RI[LT) 42 TE 1445 11175
Comnkrd 3649 I:'_E-..II 1.7 |3.E 34 &5 117.6 9481
CO (P-0uiS] 286 (0.30) 102 [0.14) D6 104 2035 1531

CP1/13.13.1: Management studies on emerging
prohlems in cumin and fenugreek (2013-16)

(YK. Sharma, R.D. Meena, RK. Solanki and R.K.
Kakani)

Symptomatology and management of fenugreek leaf
blight [Alternaria alternata)

The pathogen associated with leaf blight of fenugreek was:
lsnlated from the blighted fenugreek leaves and
compared with reidolated fupgal pathogen, The
symptomatology, pathogenicity and morphology
confirmed the identity of pathogenit Tungus as Alternarig
mternata. The in witro bipefficacy of plant extracts showed
variable response for grawth inhibition of A. ofternota.
Maximum growth inhibition was observed with
application of neem oil and garlic extract [Table 5.26).

Teble 526 Effect of plant extracts gn growth inhibition of
fenugreek leaf blight pathogen [A. alteroata)

Treatmant Hadial fercant inkibdtion

growth [om]

0%  15%  10% 15%
Ajwain seed ext 5% 55 5460 3626.1)
Heam Rermel grb 4% LB a1 4 {&.5] 23065
Beem il 15 15 E20i9.1] &z4i9.l)
Gailic e, 1.0 1p 8BaY95] 8R1{D.A)
Higella sood ext, T4 (%] 12.543.7] 215447
DR seed ext, 53 5.3 37.546.2] 38.846.3)
Curnin seed axl 41 4.2 SL54ra)] 51.042.3)
Tiewrri not, Bl 62 B nos ]  2BE(SA)
Jugri ol 48 a8 43.2 16.8] 432 6.5
byds mxt
leerilpavey gxt B4 54 175531 314457
Coniral 24 8E& QLD L L
C0 (P=0.05) 082 081 579043 6034086
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CP/13.12.1 Sustainable management of insect
posts incoriander and cumin [2013-16)

(N.K. Meana, K.Kant. G .Lal. 5.N. Saxena, 5. Choudhary
and M.A, Khan)

Relative efficacy of botanicals and bio-pesticides against
aphid on cortander

An expermental trial was conducted to evaluste the
relative efficacy of wild botanical products e, lsafextrace
of Copparis decidua, Withonlo somaifera, Pongamio
pipnann, Dolurg stramoniim, Porthermnium hysterophoris,
Lantang camera, Ricinus communis, Annong squomosal
and fruit juice of Citrullus colacynthis. Alium salfivum and
cow wring against aphid wnder open field conditions. All
the reatments were found effective significantly against
aphid as compared contral, Maximum per cent reduction
i aphid population [ F8.05%) was recofded In organic sall
followad by ker extract [76.13%) and tumba fruit extract
[75.40%].

Screening of different varleties of corlander against
aphid under field conditions

A field experiment was conducted o screen our bwelve
varietiesfantres ol corfander wiz., Gujarat Corlander- 1,
Gujarat Coriander-2, Sadhana (C5-4], ACr-1, Swathi, RCr-
41, RCr-436. RCr-684, Hisar Sugandh, Pant Haritima,
Sindhu (C5-2] and Rajendra Swati for their relative
susceptibility against aphid. The data revealed that the
minimum average aphid population (3.50 aphids/spike)
wirs Tecorded an Rajasthan Corander-G84 followed by
Ajragr poriandar-1, and both varigiles were statistically at
par in thelr suscepribility. Rajasthan Corlander-21 was
recelved highest aphid infestation [6.14) followed by
Sadhana [C5-4),

EPt/13.17.1: Impact of pollinatars an yield and
guality of coriander, fennel, ajwain & dill {2013-1L7)

IM.E. Meena, K Kant, R.D, Méena, R.E. Solanki, 5.5,
Rathore)

impact of insect pollinators on yield and guality of
corlander

An expeniment was designed with cages [measuring
Bxdu2. 17 meters, length & width = height] covered with
insect proof mdon nets 16 mesh for bee pallination as well
as without pollination, Results revealed that, corfander

flowers were visited by 24 insect species of different
orders and families, Among Ehese insect visifors,
Hymenopiera {3 species), Diptera (6 species), Hemiplera
[3 speties), Coleaptera (2 species), Neuroptera (1 species]
&nd Lepidoptera (3 species) were observed on coriander
trop, Honeybeses (Apis fiorea, A melifers and A, dorsalo|
were the mozst prominent pollinatérs of corfander during
cropping season insemi-arid region of Rajasthan, The visit
of these insect pollinators were started at08.00 b in lesser
number, then after its population intreased gradually and
reached o peak batween 12 00 to 14,00k, Apis flares was
the mast abundant flaral visitor (21,60 bees m'h-1) over
time and space followed by &, mediferg (18.22), A
dorsoto and Episprphis bodteatus (3.1). After that the
population of honeybess declined gradually and
percelved negligible at svening 18.00 k. Highest yield of
corfamder 127506 kg/ha was obtained in bee pollinated
plots [caged), which was 125.4 percent higher than
contral [without bee pollination-caged) whera 565,68
kgfha yield received. The test weight of bee pallinated
seed was 9.BOg, whereas, B 83 was recorded in cantrol
plats.

Impact of insect pollinators on yield and quality of fannel

Simillar experiment was conducted on fennel crop. Fenmal
flowers weare visited by 23 insect species of different
orders and families. Among these insect visitors,
Hymenopters |6 species), Diptera (B species), Hemiptera
(3 species), Coleoptera (3 specles), Meuroptera |1 spechas)
and Lepidoptera {4 species) were noticed on the-crap. Like
corfander, honeybee's specied Apis meéllifera, A, foreg,
and A. dorsaito were the most promiment pollinators of
this crop during cropping season in semi-arid region of
Rajasthan. Other pollinators wiz, Episprohus balleoius
[Eprsyrphidoe: Diptera); Evistalis sp. (Syrohidoe: Diptera),
and Musca sp-1 fumidentified] were abo noticed as
prominent pollinators in the crop. Actity of these ingect
pollinatars started from 08.00 n meagrely, which
gradually Increassd with Che advancement of the
temperature and light and reached to peak by 12.00 1o
14.00 h for mpst of the pollinators. A total of 1592 63
kg/ha yield of fernel was abtained in bee pallinated plots
[caged) as compared to 268.25 kg/ha in contral  plot
[withaut hee pollination-caged). Large variation inyield is
also due to hail storm damage [othe crop
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Project 5 [BS): Development and refinement of
post-harvest handling, processing and value
addition techniques in seed spices

B5-6: Quality profiling of coriander and fenugreek
germplasm (2011-15]

{5.5. Rathore, 5.N. Saxéna and R.K, Kakani)

Fifteen genotypes of corander and 19 genotypes of
ferugreek were ewvaluated for quality attributes anmd
medicing| properties. Total phemalic contem [TRC), Total
Mavanaid content (TFC) total antioxidant content were
evaluated in both séed spices [coriander and fenugraek),
In corfander gerotypes, FAME analysis has been done and
palmitic acd, elaidlc acld and stearic acid were also
analyzed using GC-MS5. Chemical constituents of fixed oil
viz., perowide value and free fatty acid valie have been
evaluated in both seed spices. Fatty acid methyl esters of
corander oil showed large genotypic variation, In
ferugreek free amino aods and 4-hydrasyisoleucine have
been amalyzed and a repid screening melhod for 4-
hydroxyisoléucing kas also been developed [Table 5.27-
5.31),

Table-5_27 Total phenolic lavonoid and antionidant content in

Table-5.30 Chemical charecteristics of fixed ofl of coriander
and fenugresk genctypes

Perow|de value Free fatty acid value
IMeqf kg ofl) Mg KOH/E)
Fenugreak  Corfander Fenugresk  Corfander
Mdean BO53 1.857 075% 12 556
Max 14000 5.000 ot 1 | 230411
[Ghi-2] {Rr-20) (H Muktn)  JC0-3]
Miim 6000 1.000 0505 7854
[Panl Regini) (E0-4) (AFg-3) {FL Syupandhm)
b i.1ar 1.004 o17o 31.541

corlander genotypes.
Total Franolic Total Flavopoid  Antiosidant
Conient {mg/g Contant [mefg  content (mgfgm
GAE erude extract] QE orude eutract] BHTE crude extract)
hean 5T7.990 13 964 14.323
folax  FL1.TESHGLr-1) 17 983(RCral) 2E. 735k, Dhamial
bim 42,041 Sechng) 13,167 ROnGSd] 14 BSB|RCr D]
50 TRX1 2.a2 1.18%

Table-5.28 Fatty oil, volatile oil and madicinal attributes in
different fenugreek genotypes

Toral Phenallc Total Flavonoid  Antloxidany

Content (mg/g Coptemt [mefg  combend (mgfem
GAEf¢crude pxtract] OF oude outract) BHTE mmade pxtract)

o B2 3801 17 538 13.214

hlax  EA5E[RM-L] ShLED {AFg-3) 16566 A E-3
fdin  GEGSF[RME-A5E)  SETIAR-L| T.aLA[Suver nal
0 833 4,301 1840

Table-5.28 Fatty acid analysis in coriander genotypes

Palmitic aied (5] Elaidic acid ()  Stearic acid (%]
Mlean 656 Z1.RY FI5
Mar &I 29,06 )
P Hariimas) {4 Dihania) [ i)
S 72 TO.35 14z
i Samefiha] i Simdh] (RErG&E)
S0 109 626 118

Table-5.31 Free amino acid and 4-hydroxyisoleucine content

in different genotypes of fenugresl
Free smine aeld A-hydrosylsalaieine
content [%] content ||

Mean, 0547 0.438

Max  1.201 [AFg-3] 0.970 [AFg-3)

Polimi L3 | Ah-d13) 0,312 [AM-413)

50 0,251 0.187

BS-7: Biochemical basic of defense mechanism in
curmin ( Cuminum cyminum L)[2011-15)

{8.5. Rathore, 5.N.Saxena and Y.K. Sharma)

An eeperimant was conducted during the year 20013-20014
to evaluate the effect of antipwidants on plant growth,
yield, quality and some biochemical attributes related to
plant defense in two genotypes of cumin [GC 4 and RZ
209). Fowr antioxidants (Ascorbic acid, Salicylic acid,
Jasmonic acid and Benzoic acd) were taken at wo
concentrations Le 100 and 200 ppm were applied by seed
soaking and follar spray. Germinafion percentage and
martaliby &t 30 DAS due to wilt disease at B0 DAS due to
hlight disease and at 100 DAS due to repéated wilk and
hlight disease was significantly affecied by antioxidant
treatments. All the results were significant within
treatments and their combinations with genotypes. Plant
defepse related bio-molecules, total phenol and

flavonolds were found In leaf and root tlssues,
Antioxidants treatments alsa Increased plant vigour,
growth and developmant. Thess antioxidants can be usad
as effective bio-alternatives for harmful fungicides and
¢ herricals

—
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B5-8: Physiological approaches for enhancing yield
and guality In seed splcez under biotic stresses
(2012-15)

(S.N. Saxena, B.K, Kakani, 5. 5 Rathore, 5.5 Meena
andR. K. Solanki)

Usefuiness of hydro-matrix seed priming in cumin
[Carminurm cyminum L. for hastening germination

An experiment wad conducted to address the sead
germination and seedling establishment problem in
cumin during 2012-13 at MRCSS, Ajmer. Seeds of two
popular genatypes of cumin viz. GC 4 and RZ 209 were
taken Hydro-matrik seed priming was done for hastening
the germination under laboratary and field conditions. S
haurs biydro priming followed by ¥2 hours matr(x priming
with synthetic soil proved best In hastening the
permination in which more than 90% seeds have been
germinated on 4" day after inoculation as compare to B”
dizy under control conditions. Genotype GC 4 |5 more
responsive to priming than RZ 209, Similar resulls were
abtained under fleld conditions. However, time taken in
90% germination was 6" day after sowing as compared to
10 daw bn mion primed seeds. This method of seed priming
Is et only hastening the germination but cost effective
ateo-and can be performed by farmer imself. It does not
include any chemical treatment thus may be used in
organic cumin production, This alse save one imigation
which otherwise required before germination of cumin
segds under normal gonditions. Seed physiclogy of cumin
indicated that Aavonoid content In seed coat & mainky
responsible for delay in seed germinafion. Exogenous
application of Jasmonic acid 100 ppm, Proling 600 whd,
BH, TuM, SA, 7 yM, KH PO, 1%, PEG (B000) 20% gave
segnificantly more yigld thas contriol.

Project 6 (CPd): Improving knowledge and skill
of stakeholders for improving productivity of
seed spices

CPd-21: Design and developrent of database for
sead spices (2011-15)

(M. K. Vishal, G. Lal, R. K. Kakani, 5.N. Saxena, Y.K.
Sharma, Erishna Kant, J. K. Ranjanand M.A. Khan)

Cesigned and developed the administrator modules for
the database and website of NRCSS and also modules for

database wpdating, deletion and modification. Data
compllation on major APMIseed spices mandi and
scheme Bn sfed spices fram secandary/varions Sources.
Collected infarmationwas mtegrated in database (Fg 18).

CPd-21. Devalopment of seed spices atlas of India
using GI5 approach

Data compiled for Eastern state by wvizsiting thelr
Dvrectorate like W8, Orissa, Assam and Bihar  For all
major and rminar crops the thematic map on ares,
production, productivity. soil texture, soil depth, Mandi in
India, AESR etc prepared. For some minor crops whose
production data was not found or missing for theme the
thematic map for production of reported areas are also
mapped,

Major mandio's of cumin
Fig 18 Cumin Database

——a
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£5/13.16.1: Dissemination of seed spices
production and post-harwest technology through
demonstrations, trainings, workshops and
sEminars under NEH and T3P (2014-17)

(G.Lal, R.5. Mehta, R.5. Meena, N.K. Meena, S.P
PMaheria)

Three preliminary. farmers trainlngs (one day each) on
“Importance and introduction of seed spices in TSP area™
were organise on 10, 11 and 12 Septemnber, 2013,
respectively in Dungarpur, Banswara and Pratapgarh
districts in which total 185 farmers benefited, Thres
farmers' capacity bullding programmes (one day each) an
"Promaotion of seed spice production i tribal areas” wene
organised on 17, 18and 19 Octaber, 2013, respectively in
Bungarpur, Banswara and Pratapgarh districts, [noall 108
bereficlaries attended the programmes. Three exposire
erips of farmers from Tribal are | Dungarpur, Banswara and
Pratapgarh) 1o MRCSS, Ajner were organised during
Western Zonme Krishi Vigyan WMela-2014 held on 47,
February, 2014 inwhich 150 farmers participated,

Front Line Demonstrations: Eighty four Field
demonstrations on seed spices [Corander, cumin, fonnel,
fenugreek, nigella and ajwain) in Cungarpur, Bansward
and Pratapgarh districts were carried out for
demonstrating  performance of seed spices in nan-
traditional seed spice growing area [diversification of
rraditional agriculture through seed spices). In Pratapgarh
district  the awverage yeld in field demonstration of
tenugreek (AFg-1) was recorded 23.47 g/ha which is 25.66
percent higher ower local check [18.7 gfhal, In Feld
demonstration of corfander (ACr-1] in Pratapgarh district
average vield was 19.26 q/he which s 13892 percent
higher oeer local check T16/06 g/hal. In nigells average
yield of demonstration was 9.8 o/fhe which is 3d percent
higher avar local chieck [7.3 g/ha) in Pratapghar districe. In
Dungarpur and Banswara farmers took leal as well as
grain of both coriander and  fenugreek. In  coriander
the grain yield ranged fram 4.0 to 5.0 g/ha along with
green leaf yield of 101012 g/ha in one cutting in different
demonstrations. infenugreek the grain yvield ranged from
4.5 to 6.0 g/ha along with 12.0 to 15.0 afha green leaf
vield in one cutting in different demonstrations,

Two farmers trainings on "Promotion of {eed Spices
productionin NEH région” were conducted, first during

18.19 November, 2013 ot College of Horticuliure and
Forestry, Pashighat. Arunacha Pradesh and second during
21-22, November, 2013 at  Regional Station CPCREI,
Kahikuchi, Giwshati Az=am Im all 110 beneficiaries
participated in both programmes. Besides this, a book on
“"Hi-Tech Seed Spices Praduction”™ Published by Director,
MACSS, Ajmer was distributed among the participants in
both the programmes and 55 Plastic Crates were given to
farmers of Assam state for safe handling of seed spices
and other hortkcultural crops.

About 220 demonstrations {20-25 m’each) on seed spices
camprising of corfander, fenugreek, ajwain &nigella werg
given to farmers's of Arunachal Pradesh and Assam states
of NEH region. In Arunachal Pradesh, the wyeld of
corlander was recorded up to 2500 kg/ha green leat and
up vo 275 kg ha graln, fenugreek up to 2000 kg ha gren
leaf and 600 kg/ha grain, nigellaup to 400 kg/ha graln and
ajwain up to 235 kg/ha. Similary In Assam, the yield of
coriander recorded wp to 3200kg/ha green leaf and upto
600 kg/ha grain, fenugreek up to 2400 kg'ha green leaf
and 720%g/ha grain, nigella up to 650 kg /ha and ajwain up
to 400 kgfha,

Externally funded project

Exploitation of seed spices as a potential source of
natural antiodidants, essential ol and oleoresins for
enhancing expart aof value added products |NMPB,
Meiw Delhi}

[S:N. Saxena, B.E. KEakani, 55. Rathore and R.K
Salanki)

Buring the period 2014-15 the projecl an Exploitation of
seed spices as a potential source of natural antioxidants,
essentlal oll and oleoresins far enhancng export af value
added products was continue. This year essentlal oll
extractionof 91 fannel germplason and thalr profiling have
been done. Genolypes collected from various parts of
India showed significant variation, Essential ofl contant
was ranging from a minimum of 10% in GF-2 10 2
maximumof 3.28% in AF-05 12-1genotype. All the fennel
genotypes were grouped in to five distingt classes based
on essential oil percentage, Maximum genalypes (44) fall
under dass 2 having 2-3% essential oil followsd by class
3" in which 30 genotypes having essential oil ranging from
15-19%, Four genolypes were showing mare than 1%
essential il while anly one genatype showed less than

—
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1 0% essential ail. in all the genotypes eleven major
compaunds Including & pinenen, camphene, f-pinena,
myrecene, cymenen, y-terpinene, 4-allyt ansole/methyl
chevicol or estyragal, anethole, geranyl acetate and P-
anisaldehyde were found. Coafficent of variation lor each
ponstituent depicted significant genotypic vanation.
Anethole was found maost abundant compouind in all
fennel penatypes, Apart from this 141 cerlander
pormplasm have also been evaluated for essential oll and
its profiling. Corlander germplasm have been grouped aon
the basiz of mainessential oil constituents. Total phenolic,
flavonaid content in methanol seed estract of BO
coriander germplasm have beon analyzed. Steam
distilation wnit for essential ol estraction from orap
residues has been established, Comparative analysis of
ewsential ol obtained from seeds and crop redddues of
cumin anid ajwaln have been dane.

Tabile 5.32 Fennel essentlal ofl constituents ()

Lonstitugnts Bdin  BAax Bigan 5D v
Mipha Pinemea 0,048 IT0E] OF® 036 §LSE
Camphens oD DIEY 0D 0035 70900
HEls Dipgdie LoD 037G Odnd  0.0%4 L5 050
Myrarene a0l ORIS OG22 Q0477 7020
Cymgnem 0000 (449 OOb Q052 144 380
Gamma ferpinens DI 84T Aal 3412 55560
d-glly anisole 1038 #3014 44480 20895 4730
Geranial 000 L3138 6000 0265 L0
fanmaldeyde 0015 L3308 O4M Q.23 7780
Ansthali+Estyragal 9.147 S6E43 £4.330 21451 483500
GEramyl acstole 0.000 1138 O30 OQI0D0 134900

Table 5.33 Cariander essential oll constituents (%]

Constitusnrg Min  Max  Mean SD iy
Alpha Pmenan ool BaSe 4830 2616 54,390
Camghiinig oon0 06T 0100 0118 118910
Bels Pinen 2001 LA15F O30 D348 71730
Myreoene 0OD] O0EFM Q2T DB S2.830
CymeEnen ood  A798 D&MW 0393 1UT550
Ganung terpinene 0000 13335 2140 X640 133.300
Linaloal ln556 &GRS #0080 9238 11650
4-ally anisgle DooE 0718 0100 0407 (0B.EDO
Garariol 0A00 4698 LA30 0486 61950
Anethale+Estyragol 0003 5434 0290 0708 2435950
Garamy| patate J0BS GoO% G790 T253 080
Fusenhal ol OD4% 0297 0180 0052 28940

Management of pest and dizeases of seed spices
using blocontrol products through on farm
demonstration at farmers fields. (Department of
Biptechnology, Govt. of India)

(K. Kant, Y.K. Sharmaand 5.5. Meena)

Under the project farmers fields were selected across the
Ajmer district for management of wilt/root rot complex,
aphids and thrps managememt in crop of cumin
Loriander and fennel through application of biocontrol
dgentspraduced ot the centre. Under thie priogect salient
achievements are
= 1&g farmers wene selected from Ajmer district
« Distributed T wiride and Verticilium fecanii control of
wilt and aphidsin cumin, coriander and fenmnel.
= Drganised one training programme for farmers on
"Bio conrrol agents for diséases and pests
management in Seed Spice crops” on 24-25 Marnch,
2014, Total 150 farmers benefited during the training
programme
DUS testing guicdeling in seed spices crops
[R5 Meena, R.K, Kakaniand 5 Choudhary)
MRCSS was identified as nodal center for seed spices since
2006. HMRCSS has already completed the task of
development of DUS puidelines of cariander and
fenugreek and were natified for registration, The work on,
fennel and cumin is being taken during reporting period.
BUS experiments are being conduched at two locations
¥iz., NRCSS, Ajmer.and DMAPR, Anand (Gujarat). Incumin
4 total of 9 varieties and in fennel 17 varlebes are bemg
tested for DUS characters. [n fennel observations has
been recorded at different stages for different traits lke
diatys to germination, eary plant vigowr, young plant lengih
of petiole of first leaf, fully bloom leaf foliage density,
voung plant cotyledon length (rightfleft], king umbel
shieath length, king umibel sheath ledl [drophy/straight),
king umbel sheath width/Tength, no of branches at base,
foliage intensity of green colour very light flight /medium
Jdark, main stem girth (measure from lirst (mternode),
first internode length, secand intermode length, third
internode length, fourth intermnode length, first internade
leaf thickness, first internode feal length/width, first
internode feaf shape friangular/rhomboidal/oblang, first
imbernode: leaf sheath length/width, fobage atbitude
erectfeemi erect/spreading, foliage density
sparse/mediumydense, fourth imternode feaf density of
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feathering loose/medium/dense, faurth internode leaf
width of segment, king umbel petiole length, king umbel
petiole length, King wmbel leaf thickness (3t base),
primary branches, secondary branches, umbiel per plant,
umbellate: per umbel, seed per umbellate, umbel
dismeter, plant height, test weight and seed yield, While
ir cumin abservations have been recorded for different
characters fike young plant cotyledon length, no of
branches at bDase, follage intensity of green coloyr,
pigmientations tip of first leal, main stem girth, fiest
internode length, second intermode length, third
internoce length, fourth intemode length, fiest internode
leal petiale length, first intermode leaf lengthfwidth,
foliage density, king umbel peticke lengh, foliage attitude,
primary branches, secondary branches, umbed par plant,
umbellate per umbel, seed per umbellate, plant height,
iest weight and sead yield.

and

Intellectusl Proparty Manageament
Transfer/Cammercialization of Agricultural
Technology Scheme

(S.N. Saxena)
Consultancy

ICAR-Mational Research Centre on Seed Spices, Tabiji,
Ajmer has dore pioneering research in the feld of
eryogenic grinding of spices for better retention of flavour,
taste and medicinal properties of spices. Several
processors visited the ceéntre in view of adopling the
rechnology for spices grinding. Sh. B. K. Jain, Managing
Director, Marson's Electrical ndustries, 17189, Delhi Gate,
Civil Lings, Agra-2B2002 waid inferested in setting up the
cryogenic grinding unit at a sultable place in Rajasthan
and regquested for providing consultancyol thisaspect. Dr.
5.M Saxena, Principal Scientist and Incharge Cryogenic
grindimng laboratory provided the consaltancy on
technical features of cryogeric grinder suitable for
grinding of coriander. cumin, fennel, fenugresk and
ELIrIMErc.

Patents filed

In an interinstitutional project with ICAR-CIAH, Liscknow
some value added products viz., Fennel-aonia sguash &

RTS, Dill-aonla squash & RTS, Coriander aonla squash &
RTS; Probiotic drink of seed sploes, Dill-aonia capsules %
functional food, Dill Parag, Dill Prash, Mehlica Tea were
prepared have been developed. Project Inchaige D,
Gopal Lal, Principal Scientist, ICAR-NRCSS have filed the
appication for granting patents al Indian Patent Office,
Mesw Delhi on 9,10, 2014

Mega Seed Project on Seed Productlon of
Agricultural Crops and Fisheries

(R.K. Kakani)

Guring 2014-1% TFL seed production of improved
varieties of different seed spices have been taken at
Farmer's field under Farmer's Participefory 5Seed
Production Programme. The production detalls are as
under

Tahbe 5.34 Breeder seed produced during 2018-15 at NRCSS,

Crop Varisty DAL indent  Praduction [ke)
Conander  Ajmer Coriandie Hil 0.0
Femnel bjrner Fennal-1 Hil na
Femugreek  Ajmer Fenugrosk-1 il 11000
Fepugrerk  Ajmer Fenugresk-2 il 200,00
Ferugreek  Ajmar Fonugreek-3 il 18500
Fenugrerk  Ajmer Fefugieek-d 120008
fpwdin Ajrmar Aparirt-1 il A0.0
Bgwrain fjmer Apumin-H3 0
Migeia A Hipelia-1 L] 100.0
Anise fujmar Amise: L il 5.0
Fenugreek  Kagun methi il 03,0
leal iype

Total 1TFL 42650

Table 535 TFL seed produced under farmers participatory
seed production programme

5. NO, Crop Variety Production [Cuintals)
Casmiin GE- 79,19

z Fenngl AF 1 i1 69

3, Corfander ACr § 1195

i, Feniugrewk Afg 1 40,9

5 Ajwain L 183

b, A rEin AR D3 174

I higeila AN ima

Totsl 17918

Tehle 5.36 Total quantily of seed spices seeds produced
during 2014-15

Grade Quantivy (O]
TFL sisise L8N
Areeder seed 1.7

Total J21.7

—
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6. Technology Assessed and Transfer

The centre it also invalved in transfer of proven
technologies by conducting trainipg programmes and
demonstration of new warielies and production
technologies. Seed splce growers and other stakeholders
are attended by the experts of relevant subjects and
provided with the literature on production technology of
sepd spices crops Feld visits, demonstrations and
farmers training programmes are arganized in
collaboration with KVK, Srate Depariment of
Agriculture/Horticulture and other extension agencies for
dissemination of [atest techoologies. Bunng the reporting
vear following activities have beencarried out by NRCSS.

6.1 Transfer of Technology under Mission for
Integrated Development of Horticulture (MIDH)

Fromtline Demonstrations on S5eed Spices

Farty five front [ine demonstrations [FLDs) were
corducted in collaboration with Agriculture Department,
FPokaran [Jaisaimer), KWK, Pall, KVK Jhunfhono, EVE,
Gudamalani [Barmer) and Stare Department of
Agriculture, Sikar on cumin (25), fenugreek [16) and
apwain (04]. improved vaneties of cumin, fenugreek and
apwain were taken in to consideralion with recommendead
package of practices (POP]including seed treatmeants, line
sowing, weed management, nutrient management and
plant protection measures. Results of the FLDs at different
places revealed that yield of cumin under demonstrations
wars highaer in the range of 19.42% to 48.24% than that of
loeal check/ practices, The yield of fenugreok under
damonstrations was 7. 74% to 35.04% higher as compared
to crops grown with traditional practices with |ocal
varielies, Similarly the yield of ajwain was recorded
40.40% to 56.90% higher than the yield under local checkf
practices,

Fenugreek FLOs in Radi, District Stkar

s L4

Cuemin FLDs in Pekaran, laisalmer District

Farmers' iraining programme at NRCSS, Ajmer

A two days Tarmer training programme was organized on
contribution of scientific technologles in seed splees
producfion during 16-17 February, 2015 al National
Research Centre an Seed Spices Ajmer [Rajasthan) and
sponsored by Director, DASD Callcut under MIDH. In two
days, deliberations covered all aspects of seed spices
productian like irrigation and water maragemaent, storage
and processing, disease and insect management in seed
spices, role of bio-fertilizer and macro element in seed
spices, rale of hiotechnology and mechanization in seed
spice ceops. o this training programme total 63 farmers
were participated of ditferent arsas of Rajasthan.
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Farmers in training programme a1 NRCS5

Farmers' training at KVEK [SURE), Barmer

A two days farmer training programme was organized on
post harvest technology and processing of seed spices for
value adition during 12-13 March, 2015 at KWK {SURE}
Barmer, Rajasthan by MRCSS, Ajmer and was sponsored by
Director, DASD Calicut under MIDH. Lectures were
delivered by sclentlsts of NRCSS and officers of State
Agricultural Departments covering all aspects of seed
spices production ke irrigation and waler management,
storage and processing, disease and insect management
In seed spices, role of bio-fertilizer and macro element in
seed splces, mechanization in seed spice crops apart from
post harvest processing and value addition in seed spices.
M1, KL Verma, Deputy Director [Ag, Extension),
Govarnment of Rajasthan, Barmer delivered lecture an
present scenaro of production and productivity and
medicinal value of seed spice crops especially in westemn
Rajasthan. Or Gopal Lal, Prnchgal Scientist, MRLSS
delivered lectures-an improved vaneties of seed splces,
post harvest management for walue addition of seed
spices and marketing and trade in the field of seed spices.
Dr. B 5 Mehta, Dr. N.E. Meena, from NRCSS also
participated in the programme and interacted with, the
farmers to adopt improved production technalogies and
plant protection measures. respectively.

T
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Farmar's training programme
held at KVE, Barmer

6.2 Technology transfer in North Eastern Hill
Region

Two Bays Farmeérs Training on “Improved

Froduction Technology and Fost-Harvest
Management of Seed Spices” at Shillong

ICAR- NRCSS, Aymer [Rajasthan) in collaboration with
CPRI-Reglonal Station, Upper Shillong, Meghalaya
organized two days farmess training programme o
"loproved Production Techoelogy and Post-Harvest
hManagement of Seed Spices™ on 27-28 November, 2014
al CPRS, Shillong. Dr. TK. Bag, Principal Scieatist & Head,
ICAR-CPRI Reglonal Station Upper Shillong, Meghalaya
was the Cheef Guest of inaugursl function af the
programme, ki K. Inavi, Depuly Project Officer, DRDA,
Mapgaland was the guest of honour of the programme. Dr,
LK. Bag, amphasized that possibllities and scape of seed
spices spacially comander and fenugreek production in
Meghalaya. He also pointed out that presently farmers of
Meghalaya are growing coriander and ferwgreek for lealy
vegetable purpoeses. Dr, G, Lal adressed that seed sSpices
are lovw watér and nutrient reguiring oraps with very low
cast of production baving low volume and high values. In
two days programme. training was impared on Imaroved
seed spice production technology, Including high yieéldng
varieties of seed :pices for Meghalaya, organic seed
spices. production and possibilities of seed spices with
reew and existing orchards. In the Programme 55 farmers
participated, Each farmer panticipant was given fenugreek
seeds for demonstration of perormancein Meghalaya,

Two days farmers Training on “Production and
Promotion of seed spices in Sikkim

ICAR-NRCSS, Ajmer in collaboration with |CAR-Research
Cantre on Orchids organized two days farmers training
an "Production and Pramotion of sped spioes in Sikkim™ at
MAC on Orchids, Pakyong, Siklim on 1-2 December, 2014,
A team of four sclentists namely Dr. Q. Lal, Dr R.5. Mehta,
b RS Meena and Dr. MK, Meana from NRCSS, Ajmer
imparted training to farmers. Dr. D, Barman, Director, MRC
an Orchids and Chiel Guest of the function appreciated
the efforts of NRCSS, Ajmer far organizing the training on
seedspices farthe benefitof farmers of Sikkim, He further
mentioned that seed spices specially coriander and
fenugreek may be very potential crops for Inclusion as
infercrops with archards and farmars may harvest bath

—
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lead for vegerables and seed for spices. In 1his training
programime resource persons from NRC on Seed Spices,
Ajmer and NRC on Qrchids, Pakyong Sikkim delivered
lecture on improved varletes, production  and
protection technologies of coriander, fennial, Fenugreek,
apwaln, nigella, possibilities of organic prodiction of
seed splees, prospect and possibilithes of seed spee
production in Sikkim. Aboul 55 farmers of different
corpers of Sikkim participated in the training programme.
At the end af the programme, participation certificate
Were givien ta farmers.

FLDs during 20014-15 in NMEH region

Total 110 demanstrathon (35 in Meghaloa and 55 in
Sikkim) on cordander and fenugreek, (25 m2 each) were
conducted at farmer's fields during the Rabl 2014-15. &
packet of 100g seed of impmoved varieties of bath the
segd spices werne given to the growers with the package of
practices to grow and see the parformance in NEH region,
The FLDs were monitored by scientlsts of CPRI regional
station Upper Shillon. Meghalaya and RRC for Orchids,
Pakyong, Sikkim,

6.3 Technology transfer activities under Tribal
Area Sub-Plan

Farmers- Scientist interaction Workshep

Buring the Reshtapa Besf Vitrmn Kison Melo-2014,
Sclentst farmer’s Interaction workshop was alio
organized on 29-30 September, 2014 In the audiorum of
MRCSS, A&jmer In the workshop Dr Bam Chandra,
Chalrman, Ajmer Dairy, advised TSP farmers for adoption
of dairy enterprises also along with crops so that system
becomes integrated farming for benefit of small and
marginal farmers of tribal region. In the workshop
scigntists of NRCSS, RVK, Ajmer, and officers of
department of agniculture, Ajmer also parficipated and
various issues of sped spice production in trbal region
were discussed, [n the workshop 157 tribal farmers from
Dungarpur, Banswara and Pratapgarh participated. in the
apening session of workshop Dr. Balra) Singh Director,
RECSS, welcomed all the guest, delegates and farmer's
participant and were advised 1o include seed spices for
crop diversification in the tribal area. Dr. G, Lal, Principal
Scieptist appraised about the differept activities
undertaken by NMRCSS in the tribal reglon for last two
YEars,

Dr. Balra] Singh delivering Iectune in warkshop

Dne day Farmers Tralning on “Unnot Sasve Krlvoo™ at
KWK Dungarpur

Under Tribal sub-plan of NRCSS, Ajmer, one day farmers
training on “Bijiva Masalo Ki Unnat Susya Kriye" was
organized on 187 Novernber 2014 at Krishi Vigyan Kendra,
Dungaspur [Rajasthan), Sixty farmers from different tribal
areaof Dungarpur district participated. Letures onvanous
aspect of seed spices production were deliversd by
sclentist of NRCSS, Ajmer and subject matter speciallst of
KVE, Dungarpur. In the inaugural fienction, O G. Lal,
ofganizing secretary emphasized om possibilibes of
introdikction of seed spices in Dungarpur area. Dr. RS
Mehta, Coordinator of the training advised farmers to
adupl organic farming practices for getting quality seed
spices ond other crops. Dr 5N, Ojha, Programme
Coordinator, KVE highlighted strengths and weakneises
of teed spices in Dunparpur, Dr, R, 5 Meena and
Br MK Meehd, Co-coordinator of the pragram imparted
traiming an improved varieties of seed, contral of insect
pest and disgase in s#ed spices respectively. Dr. R.E.
lalwania, Subject Matter Specialist, KVK, Dungarpur was
local coordinator of the training programme.

One day farmers training on “Vegyanik Vidhi S¢ Bijya
Masalo Phasal ki Kheti™ at KVK, Banswara

In the inavgural function, economic importance of seed
splees for diversification of exiting cropping system was
highlighted by Dr. G, Lal, Principal scientisi and organising

secratary of program, D, R, L Soni, Local coordinator of

the training amphasized that seed spicos may Be ong of
Ihe imporiant economical alternative far replacing
exizting maize based cropping pattern during Rabi season,
Br. B.5 Mehta, Co-coordinatar, advised farmers 1o grow
vegetable crops with long duration seed spices. He
advized farmers that that fennal with cabbages in 1:1 and
fennel with knoll-khol ind:2 ratios is beneficial for realizing
higher yield and net return. Dr. N, K. Meena, Coordinator
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of the programme advised farmers to use safe pesticide
for control of insedt pest and disease ncrops.

One day farmers Training “Bijye Masala phasal ki Unnatt
Prodhiyogiki“at Gomteswar, Arnod, Pratapgarh

Farmers training on “Bijpe Mosalo ghasal & Uanak
Prodhipogikl” was organized under TSP on 16 Now, 2014,
In the training program 80 farmers from different tribal
areas participated. The training progiam was organized in
tribal willage itself, In the training, farmers of Pratapgarh
district were made pware about theimproved preduction
technologias of seed spices, A team of four sclentists,
comprising Dr. G, Lal, Dr. R. 5. Mehia, Dr. R, 5. Meena and
fr. M. K, Meena, imparted training to farmers.

FLD= during 2014-15 under TSP

One hundred and nine (109) FLDs of conander, cumin,
fennel, lenugreek, ajwain and nigella (0.25 ha each) were
conducted on farmers' field of Dungarpur, Banswara and
Pratapghar under Tribal 3ub Plan during Rabi 2014-15,
Soed of improve varieties of said sead spices with
recommendad POP and other inputs {fertilizers and
pesticides] were supplied to the TSP farmers. The FLDs
were monltored by scientiste of NRCSS and respective
KWKz located in TSP area.

Organised Rastrpe Beef Vitaran Kisan Kisan Melo Karya
Shala avem Krishok Sangosthi-2014

Rostrya Beej Vitron Kison Mala KaryaSalo ayen Krishak
Songosthi-2014 was organized on 29-30, September, 2014
at MNational Research Cenmire on Seed Spices, Ajmer
(Rajasthan). The Mela and exhibition was Inaugurated by
Dr. 1.5, Samra Chiel Executive Officer, Mational Rain fed
Area Autharity Planning Commission, Government of
India on 29th September, 2014 at 11.00 AM. Dr. G N,
rathur, Programme Coordimator, KEVE was guest of
honour, Dr. Balraj Singh, Dirgctor, MNRCSS, Ajmer
welcomed all the guest on the dias, other delesates and
farmers participant. During the occasion 15 exhibition
stalls of different agncultural products and Inputs were
displayed for the benefit of the farmers.. 700 farmers from
differenl parts of Rajasthan and adjoining states
participated in the Mela. In the Kisan Gosthi, Scientists
farmers’ interactsan was held on farmer's problem n
respect 1o s@ed splees and other craps, Dr. Balm) Singh
supgested 1o farmierd for Inclusion of seed spices in thisir
cropping system for realizing higher profik In presidential

address DR J55amra appraised about the importance
and role of soil and water conservation for the benefit of
forthooming generation. In Valedictory funclion of the
Mela Dr Ram Candra Choudhury, Chairman Ajmer Diairy
was chief guest and he advised farmers to rear good breed
of fivestock far enhancimg their incoma, Dr AR5 Mehra,
Canvenerof the mela rendered vote af thanks.

E g' :'::E—i‘:
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Release of technical bulletin

imatiguration of mela-2014

Participants of Rashtlya Bes| Vitran Kisan Mela-20128

Rashtriya Krishi Vigyan Mela-2015 celebrated at NRCSS,
Ajmigr

Rashiriyo Krrshi Vigyon Melo-2015 was organized on 16
17 February, 2015 at Mational Research Centre on Seed
Spices, Ajmer (Rajasthan). Br. 5L Mehta, Ex Viee
Chancellor. MPUAET, Udaipur was the chief guest and Dr.
B, R Chipa Vice Chancellor, SKRAL, Bikamer, was thie
president of inaugural function, MNeardy 2500 Frroers
from Rajasthan and adjoining states participated in two
days event. Dr, Balra) Singh, Director NRCSS, appraised
about the technologles generated by NRCSS for
addressing emerging problems of seed spices, During the:
hala, Kisan Gosthiwas &lso organized, After deliberations
with delegates, stake holdess, officals of line departmeant,
scientific staff of NRCSS, KVKs and farmer's participant,
the nllowing majar recommeandations were brought aut
for the benefit of the growsers and other stake holders.
During the 2 days interactive sessiop with farmers
following points werne emerged:

* The major chalienges of seed spices are, blight In
cumin, and stem gall In coriander and grmmosiz in
fennel. Therefore research efforts need to be
intensified to addrets the majer  challenges of seed
spices so that seed spices cultivation may betome
hiessing for farmers,

—



Annual Report 2014-15

Al

# The practice of organising pre sowing season farmers
fair should be strengthenad for addressing the farmer's
problem, and arrangement should ako be made
imparting practical learning to farmers during the fair,

at research organisation of National Agriculture
Research System,
» Effarts shouwld be made to make available pood quality

seeds of improved variety of crops and fertiiizers well in
advance of commencement of sowing season

6.4 Visit of farmers at centra's farm

A number of groups of tarmers, students, researchers and
traders have visited NRCSS reseanch farm, During.2013-14
mare than 11000 famers and students from different
parts of Rajasthan. Gujarat. Punjab, Haryana, U.P.
Uitarakhand, .2, Himachal Pragesh, Iharkhand and
haharashtra visited the centre under variows training and
visit programme, The lectures werg delivered by scientists
o aguaint them with the new technologies laid in the
fild.

= Seed replacement rate of seed spices is low compared
to other crops. Hence effors are to be made for
enhancing deed replacement rate of seed spices.

» Maore FLDs should be conducted an farmer's figid for
demaonstrating performance of technology developed

6.5 Television talks

Mame of Sclentists Tapic Date of broadcast
Br Balra) Singh Phine-in programme AlR, laipuran 1207 3014
Phusre-in programme iR, Jaipur on 02.08.2014
“Samrakshit Khedl An) & Avoshyakim®™ DB-1on 27 LL20149
Erighy Ko Loobh ki Sauda Haw Sakta Hai D0-2, Dl gn 20 10 20704
Dr. Baira| Singh Phone-in grogramme ARR, Jaipuron 02 08 2014
O Gopal Lad Pest-harvest handling and processmg of Recorded an DO Gyan Bhartl 23.03.2005
seed spices for vale addition
A documentary on spices to make dwire
ihe common man by BST for
D¢ Goapal L&l Frisemi scanarm af sesd spices (o India, ETV Rajisthan an 10.04 3014

O Rervimelia Singh
O Haviralrs Singh

thesrimportance and how 1o handbe them

alter narvesting ana in soraps

il sreven grerell A gu-ge Bvend oo
T R diolia e el @ de S
T g Wit SmEn @ A avam

&t 8- wrarar U 02-2815
Bastcheet Aakashwani laipur, 10-11-2014

Dr. B. 5 Meana "WMasaly fosole main inoath projotiva” Palaashwiani, kaipur on L3117, Tive at 7.15PM

Br. Sherda Choudhary  “Uitdok Sarmeardhan do osehitay Aakashwan Jaipur lwe at £.15PM 1371314

Dr. MK Moo Phone in programme "Kizhona Ri Bonta” Live broadcsst on All indsa Radio [Asksashwani],
laipur (Ragasthan] 07th June, 2014

O, MK Meana Phone inprogramme “iGshame /B Bomta” Live broaocast on All indsa Radbo [Aakaasivam,
Jaipur (Rajasthan] 17th Febeuary, 2015

Or. N K. Meens Fhone in programme "Kishong £ Somba” Live broadcast on All India Radko (dakaashwanil,

Jzipasr (Rejasthan] 21st October, 2004
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6.5 Exhibition conducted/Participated

MRCSS is actively invalved In showeasing the rechnologies
to seed spice stakeholders including farmers through
Vanaus Extension programmes. A team ol sdientists and
technical staff of NRCSS participated In the the Kisan
Melas organized by different agriculture institutions and

. .
Natinnal Ressarch Contre an SEed Spices,
Ajmeer |Rajesthan),
| 6-30, heptember, 2014}

—

Contral Arid Zorie Research
irestitute, lodhpur [(Rajasthan),
(24 Sepernber, 2014)

Mational rr.h Cemreon Seed Spioes.
Bjmer [Rajasthan),
[15-20 Jansary, 20L5)

Birectarate of Rape Seed
& Mustard Reseaich, Bharatpur
(24-26 February, T015)

exhibited seed spice technologies. Thousands of the
farmers wisited NRCSS stall and their queries were solved
by the representatives. The lirerature in the form of
pamphliet sngd booklet was also given 10 the interested
farmers. During the year 2014-15 MRCSS5 has participated
i following events:

3
1 e
Central Sheen and Woal Rewsarc B Institure,

Aiikanagar (Rajesthan],
112 Septermber, 2014)

National Research Cantre on Seed Spices,
At |Rajasthan),

institute, Shimla &t CPRS-Patna
(1921 February, 2015]
. L g =

- =
| s -
el |

intfian Agriculivral Research
Institute, Pusa, Mew Daelhi
130 12, March, 2015)
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7. Education and Training

7.1 Education

7.1.1 S5tudent guided

Name Degres Title of thesls Gulde

Asha K Yogi M.5c. Ag (Hort.]  "Effect of weed competition on growth and yueld of D, Balraj Singh
apwain [Trochyspermumt arm L™ MIRP University, kalpur

Brij Monan Baralia MY 5c, Ag (Hort.]  “Effact of different packaging matertals on shall life Dr. Gopal Lal
and quality of fennel (Foenleulum valgore L)'
BAJRF Liniversity, Jaipur

Yogendra Singh M.Sc. Ag (Hort.] “Effect of different levels of NPK under protected Br, Gopal Lal
enviranments, MIAP Univeérsity, laipur

Jeetendra Singh M.Gc Ag IPBG)  Evaluation of fenugreek |Triganella foenum-greecim L] D 5N, Saxena
genotypes for water imiting conditions
RAJRP Liniversity, Jalpur

Rahit Manoma M.Sc ag (Hort )  "Effect of spacing and fertilizer levels an different Oir. 5.5 Meana
genotypes of  ajwain (Trochpspesmom ammi L]"
MURP University, laipur

Yopesh Sana M5C A Hor]  "Effect of varying nitrogen and phosphoris levels O 3.5 Meena
an growth and yield of anise (Minpimelle anfsum L)Y
PAIRF Linlversity, Jaipor

Marendra Kumar Nagar  MS5c Ag (Hort)  “Performance of ajwain [Trachyspermum ammi L] Dr. 5.5 Meena

garmplasm wnder semi-arid conditions of Rajasthan™
MURP Uiniwersity, Jalpur

7.2 Training Programme organized at NRCSS for farmers

Title of training Duration Coordinator Sponsoring agency
draia W B @ Nov 14-18, 2014 Dr, A.5 Mehta Project, Director, ATMA,
FNEA W I Wi Dn. BN, Dubey Chandrapur, and Maharashira,
Impraved production Dec 22-24, 2014 Dr. 5.5, Rathaore Indian Grameen Service
technology of seed spice Mr, Harisha, CB Bhopal funded by NABARD
Cultivation of Sgice Crops Feb 9-13, 2015 Ov. B.K. Mishra, Siabe Agriculture Managemant

D ALK Werima Institute, Rehmankhera, Luckncw [LIP]
Cultivation of Spice Crops Feb 12-16, 2015  Dr. 5.5Meena, State Agriculture Management

Mr, H. Asangi Institute, Rehmankhera, Lucknow [LIP]
WA A B @0 FW 0 Feb16-17, 2015 DG Lal National Harticulture Mission
GEOCE e (eE I s T Dr. Ravindra Singh'  Teh, Ladnu, Distt. Nagore,

D, R.K. Salanki Rajasthan
A wemen e A 3RS feb 18417, 2015 O RS.Meena National Harticulture Mission
AEBIE & AR Dr. 5.5. Rathore

Dr. WK Meera
disie Wi FE] @ FE Mar 913, 2015 Dr. 0P Aishvwath  Project Director,
TR FAFHN i K. Kant ATMA, lodhpur [Ra |

Or. &.Choudhary
Value addition and processing  Mar 12-13, 2015  Dn, G. Lal National Horticulture Mission
af seed spices De_ RS Miehts

Or- MK, Meena
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8. Awards and Recognition

8.1 Awards
Name of Personnel  Namie of Award Given by [Organizer/Place)
# T® fom R s ATgT U6 T e AT T R T g
e o " T I R i 14 B 200 & Y TIERR T
(Frms: T, A, s, Wi o T =% Bl & s fem
Dr. R.5.Mehta Best Scientist of NRESS [2014-15) DHrectsr, NRESS on Republic Day function, 2014

{Principal Scientist)

Dr. R. Singh Bharat Shiksha Ratan Award Global Society for Health &  Educational
Growth, Mew Delhi on 22 Sept 2014
8.2 Recognitions
Mame of Scigntists Particulars
fir. Balrap Singh Fellow of the indian Society of vegetable Sclence, |IVA, Varanasi in the year 2014

fcademic member of the Athens Instifute for Education and Research [ATINER),
belonging tothe Agriculture Research Linit we e, 1 lanuary 2015

BOM member of the Jodhpur Agriculture Unbversity, Jodhpur during 2014
fior the period of three yvears

Member of the working group on “Horticulture”, The European Plant Scence
COrganization (EFS0), Brussels

Member of the working growp on *Dpporiunities beyond present crops”,
The European Plamnt Science Organization (EP5S00, Brussels

hModerator at national seminar on DevelopmeEnt and Export of Seed Spices,
under MIDH arganised by Spices Board, Govt. of India, Departmant of Hormiculture,
Govt. of Gujarat and APMT, Unjha, Gujarat

Guest of Honour at national Farmers Fair and vegetable show casing held at VA,
Varanast from Januvary 30-31, 2015

Chief Guest over the mesting of scientific advisary committee, EVE, Ajmer on
March 17, 2015

Chalrman at the Intérnational symiposwim an " innovations in Horticultare for
Nutritional Security, Conserving Bio-diversity and Poverty Alleviation” held at BBAU,
Luckpow fram October 16-18, 2074

Guest of Honour at Mational Seminar on “Strategies tor enhancing production
of quality spices for damestic use and export™ held a1 SEN Agriculture University
lobner, Rajasthan from March 16-17, 2015
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Mame of Scientists

Particulars

Dr. Gopal Lal

D 5.M, Saxena

Dr. A.E. Kakani
Dir. B 5. Mehita

O, Krishnkant

Err. 0P, Adshwath

Member, Seed Spices Task Force Committes, Cochin
Memhar, Scientific Advisory Committee, KWK, Barmer
Vice president, Indian Sociely of Seed Spices, Ajmer

Bett poster award on "Protected coltivation of coriander for safe and assured
production” by Indian Socety of Seed Spices & Indian Sooety of Protected Cultivation.
Duiring: MNational Seminar on "Hi-tech Horticulture for Enhancing Produdtivity, Quoality.and
Rural Prosperity” held on 19-20 February, 2015 at NRCSS, Ajmer (on 20.02.2015)

Best poster award on "Development of novel products from seed spices”
in Mational Semenar on Hi-Tech Horticulture for Enhancing Production, Cuality and Rural
Frospenty, January 19-21, 2015 held ar ICAR- NRC on Seed Spices, Tabili, Ajmer

Chief Editar of International Journal of Seed Splces published by indian
Society of Seed Spicas, Ajmer

Joint Secretary, Indian 5ociety of Sesad Spices, Ajmer
Secretary, Indian Society of Seed Spices, Ajmer

Best poster award on "Seed wasp, Systole albipennis

walker [Eurytomidae: Hymenoptera) management in fennel” Presented in Intermational
Conference: Changing Scenario Of Pest Problems in Agri-Horti Ecosystern And Thelr
Managemient, during 27-29 Movember, 2014 held at RCA, MPUAT, Udaipur

loint Secretary, Indlan Society of Seed Spices, Ajmer

Editar-in-Chief for "Global lournal of Blology Agriculiuce & Health Sciences' (GIBAHS),
recognized and appointed by Global (nstitute for Research & Education,

Senior Mermber for "Standing commirtee an Policy and Bye-Laws’ Couneil of 1555
nouminated and elected for the year 2015

Bember in & "ludging committes", for adjudicating Indian Society of Sail Science ‘Tanal
Award' and 'Best Doctoral Research Presentation Award', the meeting for conbest was
held on 27th September, 2014 at MPUAT, Udaipur, Rajasthan,

Recognized as one of the "Outstanding pardicipants” while undergoing ICAR short course
on "Advances in nutnient dynamics in soil-plant atmosphere system for improving nutrient
use efflioency’ held during September 02-11, 2004 a1 indlah Institute of Soil Sclence,
Bhopal, M.R
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Mame of Scientists  Particulars

Best Poster Award for the research paper entitled ‘Cumin as @ major cash crop is a boon
for arid and semi-arid regoons of Indis: & leellhood perspective’ preseated during
Mational Seminar on Sustainable Manapement of Land Resources for Livelihood
Security held on January, 28-30, X015 at NESS & LUP, Nagpur

Life member of the indian Socisty of S0l survey and Land Use Planming,
Nagpur, Maharashira, [ndia

4, R Singh Recened best poster award for research paper "Effect of nursery raising and
transplanting with mulching on yield of seed spices”. During National Seminar on Hi Tech
Horticulture for enfancing Productivity, Queality and Rural Prosperity held g0 19-20
January 2015 at ICAR-NRCSS Ajmer

Roceived besk presentation award on research papertLosses due o weads in seed
spices and their management before eritical staga® in International Conference on
"Changing Scenario of Pest Problems in Agri-hort] Ecosystem and thelr Managemest”
at BiCA, Maharana Pratap University of Agriculiure and Technology, Udaipur,
November 27-29, 2014

Receispd best presentation pward on reseanch paper "Effect of irigation methods
and land configuration on ylébd and water productivity of comin in indiz®

3rd International Conference on “Agriculture & Horticulture” at Hyderabad
International Comvention Centre (HICC), India, October 27-29, #2014,

Br. 5.5 Meens Tresurer, Indian Society of Seed Splces, Ajmer

fir. 5.5. Rathare Best presentation award for paper entithed “Assessment of vanahility of thres
coriander {Conandram sotivum L) culthvars using leaf essentlal” oll present in Natiopal
Seminar on Hi-Tech Horticulture for Enhanding Production, Ouality and Rusal Prasperity,
lanuary 19-21, 2015 held at ICAR- NRC on Seed Spices, Tablji, Ajmer

Chr. B.K, Mizhia Nomingted a4 Member of Academic Councll of Bhagwant Universily, Almer for wo years
woe £ 18/03,/2015

Life member of Indian Society of Soil Survey and Land Use Planning, NBSS & LUP,
Amravati Road, Nagpur-840033, indla.

Or. PN, Dubey Best poster award on "Temporal and Spatial Evaluation of sewage irfigation water guality
and soil healkh in peri-urban Nagpur® diring National Seminar on "Hi-tech Horticulture far
Enhancing Productivity, Quality and Rural Prosperity” keld during 19th to 20th lanuary
2015 ab ICAR-NRCSS, Ajmer,

Life member of Indian Society of Seed Spices, Ajmer
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D & Choudhary

D RO Meana

Sh. M.EKVisha

G A K. Verma

Marme of Scientists  Partlculars

Dr. .5, Megna Bast Poster award on "Characterization and evaluation of cumin [Ciusinum gpmimm L)
germpalsm”. in National Seminar an “Hi-Tech Horticuiture for Enhancing Productivity,
Quality and Rural Prosperity” at National Research Centre an Seed Spices, Ajmer,
lanuary 19-20, 2015.

Or. N.K. Moena Lite member of Indian Socety of Seed Spicas, Ajmer

Best presentation award for research paper "Molecular Studies of Cumin

(Cuminum cprminum LJ for diversity and modelling™ in 3rd Intemational Confereénce on
“Agriculture & Horticulrure” at Hyderabad international Canvenrion Cenmrre [HICT],
india, October 27-246, 3014,

Bes Poster award an *Molecular analysis to define the genetic diversity of Camin
{Cuminum cyminum L.)" in National Seminar on “Hi-Tech Homioulture for Enhancing
Productivity, Quality and Rural Prosperity” at National Research Centre on Seed Spices,
Ajmer, lanuary 19-20, 2015.

hember, Editorial board of International Jourmal of Seed Spices
Member, Ediborial board of International Jowrnal of Seed Spices
Editor and reviewer of International lournal of Seed Spices during year 2014-15,

Received best poster presentation award for research paper entitled " Assam and
Maghalaya as patential corlander producing area in north-eastemn states” authored by me
in the Technical Session Extension, Trade Marketing & Expurl of Horticuliure Crops during
National Seaminar on " Hi-tech Horticultiesre for Enhancing Productivity, Quality and Rural
Prosperity” held onJanuary 19-20, 2015 at Mational Research Centre on Seed Spices, Amer

Recejved best poster presentation award for research paper entitled "Cumin is @ majar
cash crop s boon for Arid and Semi-Arid regions of India: & livellhood perspeetive”.

Im National Seminegr on Sustainable management of land resources for lvelibood
segurity during January 28-30, 2015 organized by 1S5LUP Nagpur, Maharashtra, India,

Life membership of the Indian Society of Soil survey and Land Use Planning.
Magpur, Mabarashtra, India.

Best poster presentation sward on Effect of acute exposure of gamma rivs onseed
germinatian and seedling growth of Fennal preserted in National Seminar Organised by
Indian Socsety of Seed Spices and Indian Society for Portended Cultivation

during 19-20 January 2015,

LHe member of The Medicinal and Aromatic Plant Assoclation of india, Anand, Guyarat

Life mgmber of Indian Saclety of Seed Spices, Ajmar, Rajasthan
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Linkages and collaboration is Ehe'key of sucoess in modam
g3, Qutputl of research programmes may be manifold by
effective linkages and collaboration, NRCSS i always
encouraging collaborative research work with parelial
institutes or Uniersities, Presentely NRCSS have linkages
with following research organieations inthe country.

9,1 AICRPon Spices

9.2 AICAP on Vegetables

9.3 Varlous ICAR Insktitutes/ SAUs/S5tate
Agriculture/Hartitultura Departmants

The Mabional Research Cepire on Sesd Spices 1%

maintaining linkages with the following

Imstitutes/agencies

« JCAR-Indian Agricultural Research Institute, New Dalhl
and s reglonal statlons

= [CAR-ndian Instituteof Spices Research [IISR), Calicut

» ICAR-Central Plantation Crops Ressarch Imstitute,
Reglonal Station, Guwahat

¢ ICAR-Directorate of Medicinal and Aromatic Plants
Research, Anand, -Eujau't

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

* Al India Coordinated Research Project on Spices |
{AICRPS] Calieut

+ ICAR-Central And Zone Research institute (CAZRI),
lodhpur, Rajasthan

» [CAR-Central Institute of Arid Horticulture [CIAH),
Bikaner, Rajasthan

« SAL's e, SKRAL, Bikaner, MPUAT, Udalpor, SKN
Agricultural Unlwersiky, fobner, Kota Agricultural
University, Kota, Jodhpur Agriculfural University,
Jodhpur, 5DAU, Dantiwara, CC5 HAU, Hisar, PALIL
Ludhiana, SKEUAT, Sr Nagas, APHU, Hyderabad, UAS,
Dharwar and NDUAT, Faizabad,

« Central Agricultural University, campus Pasighat

» Spices Board, Cochin, Kerala

9. Linkages and Collaborations

Directorate of Armscanut and Spices Development
(DASD), Calicut

State Agriculture Department of Rajasthan and
Gujarat

State Hofticulure Departrent of Raj@sthan and
Gujarat

ICAR-Central Sheep and Weool Research [msiltute,
Avikanagar

ICAR-Central Research institute for Dryland
Agriculture, Hyderabad, AP

ICAR -Central Institute of Post Harvest Engineering and
Techpolog (CIPHET). Ludhiana

ICAR-Protection of Plant Yapetes and Farmer Rights
Authority IPPVPRA], Govr af india, New Delhi

Zamal Project Coordinators, Jodhpur, Rajasthan and
Barapani, Meghalaya

ICAR-Indian Institube of Horbiculture Research,
Bangafury

HCAR-Natwonal Bureau of Agriculturally Imporiant
NCTO-araganisms, Mau, UP

ICAR-Natignal Research Center on Grapes, Pung
ICAR-Canteral Soll Salinity Research Institute, Karnal

CAR-National Bureau of Sodl Survey and Land Use
Planning, Magpur

ICAR-Central Institute of Sub-Tropical Horticulture,
Lueknow

ICAR-Indian Institute of Farming Systems Research,
Modipurarm

EVEs: Jhunjhunu, Pokhran, Gudamalani, lalore,
Mandor, Pali, Dungarpur, Banswara, Fratapgarh,
Aimer & Barmer

College of Horticulture B Forestry, Ihalawar

ICAR-CPRI, Regional Station, Upper Shilong,
Meghalaya

ICAR-NRC for Orchids, Palopong, Sikkim
Farmrers, NGOs and KVKs

—
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International Journals
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Barnwal, B, Singh, K., Maohite, A., Sharma, A and
Saxena, 5M, (2014). Influence of cryogenic amd
ambient grinding on grinding characteristics of
fenugreek powder A comparative study, & Food
Processing and Preservalion DOV 1D.1111/fpp.
12342,

Barnwal, P, Singh, K.K.. Sharma, A., Chaudhary, AK.,
Zachariah, T, and Saxena. 5N, (2014). Giochemical,
anticxidant and thermal properties of cayogenic and
ambient ground turmernic powder, inf Agril, Eng, I,
23(1):39-46

Lal, G. [Z014). Impact of adoption of scentific
interventions in fenugreek an grain yield and farmers
Income: An assessment by FLD' in Ard Zone of
Rajasthan, India. Africon J, Agni, Res 9(31) 2391-
2356,

Saxena, 5N, Rathore, 5.5, Barnwal, P, Sharma, LK
and Singh, & (Z2014). Eftect of cryngenic grinding on
essential all constituents of coriander [Corlandrum
sativum L] genotypes. S, Essentiol Ol Bearing 2lants.
17(3):385-302.

Singh, B.K., Vishwakarma, K.K., Vishal, M.K,, Singh,
5.K. and Ssharan, VK. (20]15), Moisture dependent
physical properties of nigella seeds. Afr. [ of Agn. Res.
10{2): 58-66.

National Journals

L

Aishwath. O.P, Singh, R., Jha, B.K. and Mehta, R.5.
(2015}, Growth kinetics and vield of coriander under
lirmid acid =oils of Eastern Platedu Hill Regions, Int, 1.
Seed Spices S {1]:45-55.

Al 5., Burnar, 5., Saxena, 5N, Sharma, R,, 5ingh, BE
and Singh, G. (2014}, Assessing blochemical and
molecular diversity In Ker [Capporls decldua): A
multipurpase shrubin Thar Desert. Int. L Seed Spices.
4(2}):53-81.

Bagri, PR, Maruka, 1.5., Shaktawat, R.P.S, Rathore,
5. and Singh, D (2014}, Weed management in
fenugreek {Triganetln foenum-groecum L ). Int. 1. Seed
Spices. 2{2): 3641

Bairwa B.K., Solanki, B.KE. . Shapma Y.E and Meena,
R.5. (2015). Phenotyplcvariabality in cumin [Curmimum

10.

11

13.

14,

15,

cymnum L} for important agro-monphological traits,
int. LafSeed Spices. 5 (1): 68- 7.

Barnwal, ‘P, Mohite A, Singh. K.K. Eumar P.
Zachariah, Tl., 5axena M, (2014], Influence of
cryogenic and ambient grinding on grinding
characteristics of cinnamon and turmeric_ it I Seed
Spices 4]2):26-31.

Barnwal, P, Singh, K.K., Kumar, R. and Shena 5.0,
(2015}, Thermal properties of cryo-ground fenugreek
powder. ). of spices and Aromatic Crops. 24 (1) 28-32,
Choudhary, 5., Jethra, G, and Meena, RS, (2014), in-
Filico scruting of cumin (Cummum Cpminum) protesn
strycture —GO33 Res on Crops. 15[3) 2014, 705-709.
Choudhary, 5., Meena, R.5,, lethra, G., Sharma, R, amd
Panwar, A (2015). Optimised methodology for high
guality DNA isglafion from leaves and seeds of fennel
[Foeniculum vulgare]. J, Flanr Dew, Sei, 7210 173-175.
Choudhary, 5, Maena, RS, Singh, R, Vishal, M.K,
dethira, G,, 5aini, M and Parwar, &, [2015), Analyzis of
diversity among cumin [Ceminugm cpminugm) cultivars
using RAPD markers. Ind. J Agril, 5cl. 85 (3):409-13.

Choudhary, 5., Pereira, &, and Basu, 5. (2014]. Efect of
cryogenic and conventional grinding. on the antl
o ative potential of coriander and turmernc. . L
Seed Spices, 4{2):85- ).

Haldar, &, Maruka, |5, Rathore, £5 and Kanplre,
R.M. (2014). Foliar application of antioxidants on
quality attributes and pungency principles of garlic
[Alim sativem], Plant Archives. 14 (2).1061- 1064,

, lathra, G., Choudhary, 5., Singh, P, Adwany, 5. and

Panwar, A, (2015}, Ip-siico epproach (o decode
sequential language for structural scruting of cumin
(Cuminum epminum L), Ind. J. Agril. Se¢i. 85 (3] 2015:
434-436.

Kakani, B.E., Sswena, M., Meens, 5.5 and Chandrma, P
(2015}, Stability analyse for vield and vield atiributes
In fenugresk under water limiting conditsons, Int, L
Leed Spices. 4{2)47-52

Kakani, R.K., Singh, G. and Saxena. SN, [2015)
Genetic divergence in fepugreek (Trigonella foenum-
groecum). fnt. J, Seed Spices. 5{11: 3740,

Khare, M.N,, Tiwan, SP. and Sharma, YK, (2014),
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Disaaze problems in fennal (Fegnicilum viilgone Raill)
and fenugresk (Trigonella feenum gracéum ||
cultivation and thefr managemient for production of
guality pathogen free seeds. fnt. J. Seed Spices. 4. (Z);
13117,

Khara, MWLM, Thwan, 5P ond Sharma, YK (2015),
Disease problems in cultivation of celery [Apium
gravedens L, ajwain [ Trechyspermum omemi L), dill
Anethum groveolens L, mgella [(Nigele sotiva L),
anise [Aimpenetle anisum L.} and thelr management.
int Lof seed Spices. 5(1): 34-36

Kumar, |, and Solanki, R.K. (2014). Evaluation of lentil
germplasm for agro-morphological tralts 1 Food
Legumes. 2T 14), 302-306

Kumar, R., WMeana, 5.5., KEakan), R.E., Mehta, R.5. and
Meena, M.K. [2015). Response af crop geametry,
fertiliber levels and genotypes on productivity of
fenugreek [ Trigonelia foenum-graecum L} Int, 1. Seed
Spices 5(1)63-67,

. Kurmar, 5., AL 5, Singh, G, Saxena, SN, Sharma, 5.

Mahla, H.R.,, Sharma, TH. and Sharma, R. (2011).
Chermical and genetic diversity amang some wild of
Coligonum polygonoides [Polygonaceae) from the
Thar desert of Rajasthan. Anmofs of arid zome,
55(1):55-62,

Kumar, 5, Jaln, N.K., Sharma, K.C, Paswan, R, Mishra,
B K., Srinivasan, R. and Mandhania, 5. [2015).
Optimization, purification and characterization of
pectinases form pectineltyic strain Aspergillus
foetidus MTCCLO559. L Environ. Bial, 36:483-989.

Lal, G., 5ingh, B., Mehta, R.5., Singh, R and Maheria,
5.° {2015]. Performance of fenugresk (Trigonefio
Soenum graceum L) asinflysnced by sulphur and 2inc
inc. 1. Seed Sprees. 5(1): 29-33,

Meena, N.K. Singh, B., Kant, K. Meena. B.D. and
Solanki, A.K. (2015). Role of pollinators m pollination
of seed spices-A& review. Inter, L Seed Spices. 5 (1): 1-
1.

Meena, AL, Meena, 5.5., Mehta, RS, Meena, R.D,
and Saini, ¥, (2015). Respanse of varying nitrogen and
phasphorus levels on growth and yield of Anise
(Pimpincliaansum L.}, ink. I Seed Spices. S(1):23-B7.

Meena, B35, Kakani, R.K., Choudhary, Sharda, Singh,
Balraj and Panwar, Alka (2014). Genellc oiversity

—

analysis in coriander vareties. g 0 AgrilSci
BA[12):1508-12.

5. Meema, 55, Kakanl, R.E., Singh, B, Meena, BS,
Mehta, R.5., Kant, K., Sharma, YK and Meena, R.D.
(2014}, A& 93 an eary maturing vanety of ajwain
developed a1 NRCSS for all ajwain growing arca, fal L
Seed Spice 4(2):91-93.

26 Meena, 5.5, Mehta, LS., Balrwz M. and Meena, R.D.
(2014). Productivity and profitability of fenugreek
[ Trigonella foenum-graecum L. as influenced by bio-
fertilizers and plant growth regulstors, Legume Res.
37{6):B46-650,

27, Meana, 5.5, Mehta, RS, Lal, G., Sharma, YK, Meéna,
R.D. and Kant, K. {2015]). Effect of sowing dates and
Crop Eeometry on proavih and seed yield of dill
[Anethu sawa L) fnl. 1, Seed Spices, 5{1):79-82.

18, Meana, 55, Mehla, R.5., Meena, R.0D., Meenas, RL
and Sharma, DK, [(2014), Economic feasibility of weed
management prachices in nigells [NMigefle saffva L), L
Spiees and Aromatic Crops. 23 (21 224.228,

29. Mehta R.5. Singh B., Meena, 5.5, Lal, G, 5ingh. R. and
Ashwath, O.F [2015). Fennel [Foencwlum vulgore
Mill.) based intercropping far higher system
productivity, In, L. Seed Spices. Vol 5(1):56-62.

30, Mehta R.5, Malhoima 5K and Meena, 5.5, (2014},
Growth and yield of cumin as influsnced by irmgaticn
and nutrient levels with varying orop geametey. indian
JHort 711(3)433-436.

31, Mehta, B.5, Patel, B.S.; Meena. 5.5, Lal G. and Singh
RI2014), Water dynamics and vield of fenugreek
[Trigonela-foenum-grascum L] as influenced by
Irrigation scheduling and weed management
practices. int. A Seed Spice 4l2): 42-46.

32, Mishra, B.K., Singh, B., Dubey, P. N_, Joshl, A, Kant, K.
and Malpo, 5.R. [2015). Biochemical characteristics
and microbial assodation of lsabgol (Plontogo ovare
Forks.) growing solls in western afd region of India.
African . Microbiofogy Res. 9(10).695-700.

33 Mishra, B.K, Singh, 8, Singh, P. Rathore, 5.5,
Alshwath, 0.7, Kant, K. and Dubey, RMN. (2015),
lsolation and evaluation of phosphate selubilzing
micraarganisms from fennel [Foenfculum. vulgore
Ml ) rhizospheric splis of Rajsthan, ol & Seed
Spices, 5[1):71.-75,
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Panwar, A, Choudhary, 5., Aishwath, O.P, Meena,
R.5., Gingh, R, Samant, R., Rawat, X and Peter, B.
(2012). Antibacterial action of spices and herbs
against pathogenic Escherichio coli. Seed Res. 40 (1)
1032-103.

Panwar, A, Chowdhary, 5., Sharma, M., Sharma, YK.,
Meena, B.5.. Mathotra, 5., Mehta, RS, and Ajshwath,
LR, [2015]. Morphalogical and blochemical
characterization characterization of Rhizobiurm
isolates obtained from fenugreek [Frigonelia
SJoenum). Secd Res. 40{2): 196-200.

. Panwar A, Sharma, YK Sharma, M., Meena, B.5 and

Adshwath, QP (2014). Study of legume-symbiosis
bacteria (Rhizobia) away from host plant zone. Int, J,
Leed Spices, 4[2):B1-84.

Raj Wumar, Kaul, M K., Saxens, 5,N., Singh, &K and
Ehadda, B.5. [2014). Standardization of protecol for
imitre shoot tip grafting stusdies in Kinnow mandarin
(Citrus deliciasa). ind. £ Agril. Sci B4[11]1 1376-81.

. Rathore, 5.5., Saxena, S.M., Sharma, Y.E.. WMishra, B.K.,

and Singh, 8., [2015]), Effect of pH and salt levels on
growth of Fusodum axisporium [Lsp, cumini itolates
frosm curmim ) dnt . of Seed Spices. 510 100- 101
Saxena SN, and Kakanl RE. [2014). Morpho-
physiological parameters. and their relation to seed
yield in major seed spice crops. Ik J, of Seed Spices.
4(7):18-25,

. Saxgna 5.M.. Kakani, R.K., Sharma, LK, Agarwal and

Rathore 5.5, [2015]. Wsefulrness of hydro-matrix seaed
priming in comin [Cuminiam cymintm L) int. L Seed
Spices 5(1):24-28.

Eaxena, 5.M,, Kakani, LK. Rathore, 5.5, and Singh, B.
(2014). Use of plamd growth regpulators for
improvement a0 yleld performance of corander
[Coriondru setivam L) Spices and Aromiatic Crops.
23{2): 193-200,

. Sharma Y.K.. Kant. K., Sriram, 5., and Ramanujam., B

(2014}, Efficacy of indigenous Trichadermaisolates far
thes rmanagement of cumin will [Fusariam axpspuariim
f sp. cumini] in Rajasthan. I of Spices ond Aromatic
Crops, 23(2); 168-271,

Sharma Y&, Lodha, S.K. , Sriram, 5. and Ramarugam,
B. [2015}.Comparative efficacy of blological cantral
agents for the management of cumin wilt caused by

44,

45,

47

48,

43,

50,

51

Fusarium oxysponium fsp ocuming, [
Arormatic Crons, 34 (1] 18=22,
Sharma, LK , Agarwal, D., Sharma, Y., Rathore 5.5, and
Sagena S:M. [2014). Cryogenic grinding rechnology
enhances volatlle oll, oleoresin and antioxidant
activity of cumin {Curminum oyminum L) genotypes,
Int. L Seed Spices. 4{2): BB-72.

Sharma, LE., Meena, RS and Parmwar, A. (2015),
Gengtic variabillty. on yield and its yeld attribufing
charagters infennal tnt 1 Seed Spices. 5(1):95-97

Spices and

. Sharma, ¥.K. ¥ant, K. and Mehta, RS (2015)

Fvaluation of plant protection schedules for the
management of major diseases and pests of cumin
[Cwmimum cyminarn L) ol Lof Seed Spices. 5(1): 8-
91,

Singh, B and Solanks, R.K. {2015} Status of seed spices
research and developmeant in indla. ind. L Agril Scl.
E5(2):151-156.

singh, k., Lal, G., Maheria, 3P, Choudhary, 5. and
Singh, B. {2015). Effect of irrigalicn technigues ard
planting methaods on yield and water productivity of
cumin |Curminim cyminum L), Inf. I Seed Spices,
8|1} 92-94.

Verma, F., Doshi, V. and Solanki, ALK, [2015). Genetic
varizbility assassed in coriander { Corigndrmm sativem
L) ower years under envirgnmental conditions of
South Easterm Rajasthan {Hadotl Reglan). fmt. 1 Sced
Spices. 4(2],94-55,

Yodow R.E, Meena, R.L ond Aishwath O.F (2013)
Salinity talerance of coriander, fennel and fenupreek
sged splces under semi-and conditions of narthern
India. J. of Soil Selnity and Water Juality, 5 (2]1:114-
118.

Yopi AK., Singh, B, and Singh, R, (2015). Critical Sages
of plant weed competition affecting plant growth and
yield in ajwain | Trachyspermum ammi Sprague). e
J. Seed Spices. 5{1]:41-48.

Books
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Choudhary, 5, Khan M.A. and Singh, B. (2015).



wRCS

ICAR - NRC on Seed Spices, Ajmer

"Health and beauty secrets of seed spices”, E-Boak,
Pages 1-GB. Websiteé: wwiw.nress org.in. Published by
Direcror, MRCSS.
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Savena, SN, Mehwm, RS, Sablr, M., Sindhy, §5.,
Rathore, %.5., Mishra, 8.K., Solanki, R.E. and
Choudhary, 5. (2015), Souvenir “National Seminor on
Hi-Tech Horticulfture for Enhoncing Production,
Quwality and Rorg! Prosperity, lanuary 19-20, 3015
hield at ICAR- NRC on Seed Spices, Tablji, Ajmer” pp.l-
1410

Saxena, S, Mehta, R5., Sablr, M., Sindbug, 5.5,
Rathore, 5.5, Mishra, B.K., Solanki, R.E. and
Choudhary, 5, (Eds.) (2015}, Abstract book "National
Semingr on Hi-Tech HMorficulture Jor Enhancing
Produciian, Qualily ond Rural Prosperity”, January 19-
20, 2015 kield at KCAR- NRC on Seed Spices, Tabijl,
Ajrmer pp:1-141,

Chapters in books/ manuals

1

Lal, G. and Singh, B. (2015). Harvesting of seed spices
and their post harvest management. In: Improved
Production Technologies of Seed Spice Crops ([in
Hindi}. (Eds, Lal,, G, 5ingh, B., Singh, 5.5, and Meena,
MK, Publisked by Directar, ICAR-NRCSS, Ajmer and
Prasident, IS55, Ajmer. pp: 119-121

Lal, G.. Mehta, B.5. and Singh, R.{2015). Production of
major sead spices by scientific methods. in: improved
Production Technologies of Seed Spice Crops (in
Hindi}. (Eds. Lal,, G., Singh, B., Singh, 5.5. and Meéna,
MK ). Published by Director, IOAR-NBRCSS, Bjmiér and
President, 1555, Aymer. pp5-10.

Meena, 5.5, Mehta, R5. and Anwer, M.M, (2014).
Advance research & production technology of ajwain.
In: Seed Spices: Production, Quality ond Export. (Eds 5.
Agrawal, EN.D. Sastry and RE Sharma). Published by
Painter Pubhishers, laipur pp:303-318,

i

Saweria, 'S N, Kakanl, R.E. and Rathare, 5.5 (2015),
Value addition in sead spices using cryogenic grinding
technology. In: Book of lead papers of Natienal
Seminor On Hi-Tech Herticuiture for Enhancing
Production, Quality And Rural Prosperity, held on
January 19-20, 2015 at [CAR- NRC on Seed Spices,
Tabiji, Ajmer. pp:112-119.

Smgh, B, Singh, R., Mehta, R5. and Solarki, R.K.
(2015}, *Precision farming technologles for seed spice
crops” In: Sowvenlr (Book of lead papers) of National
Seminoy on Hi-Tech Horticulture for Enhancing
Proguchion, Cughity Amnd Rural Prosperty, held on
Jaruary 19-20, 2015 at ICAR- NRC on Seed Spices,
Tabiji, ajmer pp: 1-7

A, i, o ameen Y AR pos) S0l
ey & s v st e @org=, o e
TREE] & TG ] T ST | (s S
=, o, @i, foe, ooos, T 4L T EEeTE—
fages, sty -t e YET. SR O
A, 5 U O, AR, TR R 510

wIH, W TR N, F1 (2015). AR A AN e O
FOTE YT S WEEA | AR e e @
araree ot @ wenfiodiRn | (amee wme, o,
fiw, @1, Fig Tama, ™ dm S wEre—
s PR B e o e s R s M o e
SETR], S8 T, 09 091, R, I8 6, 5-10

Fie, ame od P, & (aoes) drd s weEen §
ey Feares od durg: e TeEs @ A aeEer
Wt e W 90 e wegreE dheifretg
B R W - o M - s R Al
TAF. TG TR AT T A
T 5662

e, . &, o MR @ e nea (2018)
“fn-in e wret v @ e averr dii
AT TR B T Seare WrennsE, e
sl =, e wee, wets vaea Ao e,
RIS AT WA ST A e g
B5—72

10, #eftm, gud, @@, N dEaL amoe e R am

fes). e aeleEm g Sha s sae )
T T I SRR, Aaea— el e [E

e e e O T s I o el L

TG S SN T 08 H 113118

—



_v
e

11

14,

15.
16,
1T

£

18,

Annual Report 2014-15

e @d i AL seh oo e ard
{2m8) i ST A TINE A R T A
T AT (201s) W SEE W S g |
{ErmEE— TR wE, TEerE e, e e o
W) T W 4651,

foremem vaws, mw &, g @&, v o, W

T Fwdl e o) F 4 dEn e wEe
Al & Sun uF HEe | IR I i
e Aen—2015, WA SrAT AR Aiaft e
AT AT IFAET Tn, SR |

gt v @i T o, weit, ve O fmva o @

(2015). e ofteds - 4ol e s
HEE aHE e e & wEifs dein s
TREIAT & Fel dvaie -] ROTAET | g5 141144
FEremes O, TN @ W O S O, W R
. = Py o, (2ois) A owren wEen @
i # wattn eerh smfie e s wae
JTEffiRl FE | =00 AEET TEAT & 9 @t
TR A, e dedm e e
4 | PE1 & 36-39

fite 4 Firemst, v o ifeed, amd (pss) dref
WATEN S A W SR ® miEE g
wifta o 3 fAsm fer—ems, S s
Frar=i & fae geem wiwdl dofa wara e
WA, o FmE. s e e w2018
Wl werer waEl wr faeem, Pl va anfde
e | e ufew 6fE @l Bas
w2018, qTeNE TETH T & T veT R
i, M

Frewe, o, wond, o o, o, W vt v e
il AT W] W Seaee & e e | 9
wel A §eim e WEEarsE @ g
AT | T ATaTE WA e S, S
foems, a5, fams) F F anim S e
el W oamgAE wan st gae dairel | 9
wed W Bl menE eeeeTE W GEm
AT e | At At S S . e
p i e o R R LR
T, TF o, i o) | F 5 EEw e s
W S W T W | e e i
firs eT—204s, WriTe S e aff o

Popular article/Technical article published in
research magazine (Hindi)
1. A mAoa (ms) o oTETen A @ o

EOEaT O G wEeE 0 e Sl e
sl W e ] o gt fe e

T 16—17. 2016, 0T ¥, 5255,

. W T, @E T F, O, (2005 e FeE e

A el adiey T STTE TEET | S der
T T T S W, et i

WAl SR 1617, 2006 1 T F, 63-65,

- o, o o R SweE Od e, A (2018) | e

&= @ aE w gre) S e weal W e
tht T TR | T T 5 TR ST
AT U H B2

- HE TATHE (2015) T4 IoeT U9 IENEEOT BY

vl W) S W e O SR | S
WA A AT wEeeaeE 8w i
TG A S e des See.
3740,

e, wHTY, 9 0 . Ga e d) 6 (2018) Mg
TAENGE W F FE | FEY VRS A S
EEETRTE W g e, aem dim wamr
ST die S, Y A, 8480,

dem, e o © & ) Ml S (01s) w D A
T TS | TR YNNG A T e &
Fm i, e Aot s e
ATGIFR. W | 87102,

- T @, g TR un g W (ers)

FTartl Faim et § foim e wwet
wlﬁ?ﬁﬁmﬂaﬁﬁww

. aNEl qETE, e, AR ve wdls caow

(2018). =i # g s &g S wEn, G-
TR FET Al W Fera HEniia | e 6 127

. RS O, TR, GA, o, 09, v fie i

(eois) dFAE AR REE § YE HEEe @
WHEAT | [~ AT WETE T il de
wrenfafE | ga 6, 223

10, TR T, ET, QU OE 08 YRR TR S (2os).

arfet FFre armew g g i e wet #

—_—



ICAR - NRC on Seed Spices, Ajmer

WRCS,
':

F[UTEL O TR TR A WIRRE | RS- TR 6
i wea) waines o) a=m denfifisdt | ge @
64—B5

11, TERS, O T, O W, O, (2005) St A
W & i g e e | g de
ST TerEl B T W | U A 125126

12 ¥ETE, TATE  AFE, TEOE T oEL TR T (2ms)
drdfin s eadl | wEn afete S ) e g
WL 1 sren et o e dhenfafig | gre
7. 68,

13. 95 v &, i @ vw o, ot (2008), S e
X T GNAT W e B 6 T, T
were WTTe B WEIET S @) aee P
et . 6770,

14, 7t ¢, @ w8l o7 & e @ (2015) e @
A W I G WA R G e 4
i e G o B e R
TH—83

15. 70 U &, fom @1 =, sl oe oom @ R
(em15) orevry oftada - @l aeer wwEE o
T ot o Prree o Tt | ga E 141144

16, WION 3T OO W WG], W, SN 5, arEwe
AW &, TH Taw U (2005 do0m qemE # T
dimreenay &Y WWIAm A1 53| PNET —2015
AT SRS T ) T e Arafied e
H 01112

17, o, S, v, ek, e g, wle, U
Fre, ot (2015) “afr & sl @1 oeas @ fore
TET O e O | T e W i
TRITAT @ =T T | T6 0 61 WAt it
O, T i (e, e O R 61T

18, N, wAE. W, O vd A oRaTR (2ovs)
TRt Al A A R Fum )
fraftn weTen w0 Fem avas il
Ity @A SN SETHE S, S | g W
B3—H7

18, WM, oo, v e 4L (2015). ST GEE GEAT 6
i e & geTEEL A TR R @
T geEe dEnfiE e @i s
AT R, A | RS ¥ 102106

20, 0%, #., (2015) @we FEES ¥ Sq gER W@
TR, T ARS8 SETE TRTATTE i @
wreniitart | Wwen— weerd FEE, ameuw. fu,

b e e R A Rl L G
arerii | it A AR ST e e | g
¥ 3433,

21 fm &t Fe 41 v uww s @ (2o15) SR
ST TG ¥ G ee e ] S e |
AT AT e @ 3= Feare Ot
WS- ol & fl T8 Tagy W8E 79 =6
fom . wmln dicn e s e e
WA | YR E, 37-aa

28w fis, foE & T fEwn W (204s) A
FAeE ETa N B aver ST T W
TG IETE | HarEh— ol &, o
A v - e T
WA ST S, ST, W | 9 W, 4547,

23 e, dves g gA dioA. (2004) iR arey g
A B WEiET e @ gt | gy
UV TR AN T 00 T TR, T 6 2528,

24, Tom @@, wa on, Of 0. [2005), S w6 AR
N HEA FE # agm ) Taeem § def
HHTAT FHA F T G | dmEs—- 0 w9 I
& wie, wam fiie | g fretiaen s 7= 9
28—

5. =NE T A, AR, B T v, SR 0w
fasm @ (2008) @ FrEr: S e w6
A @ T A T g RAEE fe-ams
“drofra wewE oRrel o @ g drehivfand
16—17, 2015 |

26w v, fhw e, W @ &0 o e,
T CWEW HER @ (dY GrEnl fee e
drenfie®, =R e affeis 6 2o Al wE
AT SRR WedE, ®E (ans) gRoN
6306,

27wt g et e oF e, @ g wema
AN AEE N B i 6. 2ma, FEE
ol AR ST WA, e 7 6, 6769

28, 54, N, fae @1 vl a4, T &, o3 fg @
. (2015) WY GiY #Y wETee @ wqfae adn
TH I S WH § OSEIEN Teelare ot
we et | wome— awmaa fEs, s
HEE), TRTA don, i e, e g6, aeiee @
T SRR U | WS AT W ST @,
AR, AR | T W, 7579,

—_—



R 5
T i

Annual Report 2014-15

29, g9, G v B, @ (2ova) off o e i) o
gerdh adtweltey qviem | g elo-ga 8 oo e,
AT, oo 71, 3528,

30, g9, Mow, FiE @1 991 G &, ¥, & T e @
@, (2015). T Team A DICATTET @ AT ST
od et ) e 8 A sanen e @
& W Jeas- §ifa = anad eeE, sen
Frte | i Preafirerem e 02 @ 3943

3 foe, 0, g8 e, B, @ sne oR dem SR
v e Fm e tem sl (2044). 6 T SR
Ty B W ] W A T wee & ey
e R A RS R . O |
H 3

32, 9T, SR, T SIRTE TR i, ama
{3015} FIAE AWIAT WS S I AT, S
HHTA! el @ =0 Joms At | surss—
@i @, aewrd fE g fHE om0 o dm
St TR H 186-20

33, #1a, 9, fon, owame oFf &, oS8 (2015 Gl
TSN et & S T e ard el @ e ol
T WA | W S HaA i ad Seee
vt | TEs— . a@re 4. R THO aes
oq g A e dii S s de
HGHER, W | P -0,

34w B, Won, SR od e, v (2016) dofy
wEEn o A ftew Al g s gdee |
JraeE H AT ST wel an dewm
FqEm— W o A, Bees sem e R
farsaiden=a, #7121 | 95 @ 32-35

35, qion, e, e @) o i oA F Qovs) g
i 3 o AR Sr @eEaR o 12 8 FEE )
A FAR B £ I B Fa A |
T T 81-62

36 A, Sl S HW O, W, Y. A T @
{z015) v TETEN SRS & W EEE TEn I
Wrmand T WRE A AErE wesEies o =
drenthlvel | 7o | 4550

37, 4fen, s & e, wrd ., Hfion. amee. whEE. AR
W, A gR um oow), oA (2005) W WRmen
T G AT AR W 6 e, gur e
| TE WG W GREE | S WS H e
AR B 20 Wi | g 6 5465,

38 WEE FRTE, @, O e oefi ol W on
st @ (zo1s) fahE AgrA W o el
L e e e T R R
fim, = Fom v o= don wmreen, P, w1 &
B, A, @R, WG G ST | E 2428

19 dEm), A, va_fam &) & Rm Wi v e mE
(2ois; ATuitn Foms AT @ AE @Rl Seree
WEAR v mEA T W) AT, dea e {ee
Ffe o =, o | Fgers, . ) 9 &5 @ sl
BTA1 W1 | T 9 2-a2

40, 7 TS g e E T e W (2o4s), T
TS ] W Al v gas Aol s et
Wil W e dtetiidi | omfra dfla weEE
STTRET o, ST | T AL 7378

A1, v, mE e (povs) i wTen wewe 0 At
TR ) TR W AT A A e e
WA | P H, 5153,

Popular article/Technical article published in

research magazine (English)

1. Lal; &. |2015). Harvesting and post harvest
managementin seed spices. In: "improved farming af
seed spices in Rajasthon® (Training Manual Edited by
Verma, P, Shiviaj R and Singh, P). Published Ly
Mechanized Agricultural Farm, Umedgan), Kota
Agricultural University) Kota, Rajasthan, pp. 46-49.

2. Meena, 5.5, Singh, B, Kakani, R.K. and Mehta, R. 5.
(2014). AA-93 ajwain matures early. indian
Horticulture, July-Aug., 2014 pp: 5-5,

3, Mehta, RS, Meena, RS, Kakan, R.E., Solanki, R.K.,
Choudhary, 5, and Singh, B, [2018], A unique exira
dwarf fennel genotype. Seed Spice News letfer 3{11:9.

4, Singh, B., Singh, R. and Solanki, R.K (2015). Protected
cuftivation technsques for seed spices. New Age
Protected Cultivation 1[1}: 5-5.

Research Paper Presentation in Cenference/
Symposia/ Seminar

1 Agarwal, O, Rathgre, 55, Sharmp, LK, Joba 5
Sharma, Y. and Saxema, SN. [2015) Antioxidant
activity in various solvents in fennel ({Foenicuium
vilgare Mill.) seeds. wilt In; 4" international Science
Congress, Decembe:, 08-09, 2004 held at Pacific
University, Udalpur, pp; £3.
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Agarwal, D, Sharma, LK., Meena, 5 Rathore, §. 5.,
and Saxena, 5 M, {2015), Estimation of phenolic,
flavonoids and anticuidant contents in different parts
of fenugreek (Trigonefla foenum- graecum)
Genotypes. In: Hi-tech Horticulivre for Enhanctng
Productivity, Quality and Rurol Prosperity held on
lanuary 19-20, 2015 at ICAR-Mational Research
Contre on Seed Spices, Tablj, Ajmer, Pp. 204,

. Amimaath, 0P, Jha, B.E., Mehta, B.5,, Meena, R.L., and
Yaday, F.K. [2014) Response of canander with
variable soll pH In Typle Haplutalfs and Typic
Haplustegts. In Proc.: 79 Annus! convention of indian
Soctety of Soll Stience and Notional Seminar on
Developments fn Soff Sclence held on 24-27
Novembar, 2014 a1 Prol, Javshankar Telangana State
Agricultural University, Hyderabad, pp 3,

Awshwath, O.F, Mehta R.S., Dubey, P.N_, Yaday RK,
Meana, R.L, Iha, B.E., and Singh, B, (2015). inflience
of sodic irmgation water on performance of corlander
and =oil properties. In Book of Abstract: Notiona
Semingr on Sustoinoble. Monogement of Lond
Resaurces for Livelihood Security held on January, 28-
30, 20050t NBSS & LUF, Nagpur pp-136- 137,

Aishwath, 0P, Mehta, RS ard Meena, RS (2015).
Soll suitabllity for cumin: Physico-chemical and
nutritiomal properties in its growing areas of
Rajasthan. In book of abstract: Hi-tech Horbicwlture for
Enhapcing Productivity Quality ond Rural Prosperity
held onlanuary, 1'9-20, 20153t NRCSS, Ajmer pp L8,

Aishwaath, QLR Singh, R, tha, B.K. and Mehta, RS
(2015} Growth kinetics and vield of corlander under
limed acid solls o Eastern Plateau Hill Reglons. In
book of abstract: Mi-tech Morticulture for Enhoneing
Froductivity Quallly and Rurg! Prosperdly held on
January, 19:20, 20150t NRTSS, Ajmar,

Choudhary, 5. lant K, Meena, N.K. Sharma, RS,
lethra, G., Gupta, P. and Mishra, 1. (2014}
"Nanotechnology: A boon In agriculture with
reference to management of insect pests”,
International Conference on "Changing Scenaric of
Pest Problems in Agri-horti Ecosystem ond their
Monogement” at Maharane Pratap University of
Agriculture and Techrology, Udaipur, Nowvember 27-
9. pp 107.

8

11

12,

13,

Choudhary, 5., Mesna, R.5,, Vishal, MK and lethra, G.
[2014). “Mofecular studies of comin (Cuminum
cyminum L), for dversity and modelling” 1n "3
intérnetional Confergnce on “Agricidruore &
Harticulture”, at Hyderabad International Comsention
Centra {HICC), India, October 27-29 [online]. pp 101.
Choudhary, 5. Meena, R.5., Vishal, M.K., lethra, G..
Sharma, RS, Gupta, P. and Panwar, A. (2015),
"Molecular analysis to define the genetic diversity of
Cumin {Cuminum cyminum L.)°, National Seminar on
Hi-tech Morticulture for Enhancing Praduchwity,
Quality ond Rurat Prosperity, held an lanuary 19-20,
2015 at |CAR-Mational Research Centre on Sesd
Spices, Tabij, Ajmer. pp 165,

. Chaudhary, 5., Singh, R, Meena, B.5., Vishal, M.K.

Uethra, G, Panwar, &, Sharmd, B oand Mishra, J
{2015]) Transplanting: An inmovative, approach for
enhancing yield and guallty of Celery [Apfume
grovelolens), National Seminar an Hi-rech
Morticulture for Enhancing Productiving Quality and
Ruyel Prosperity held on January 19-20, 2005 at ICAR-
Mational Research Centre on S2ed Spices, Tahiji,
Ajmer. pp 162,

Diwakar, ¥, Shah, P, Singh, B, Patal, M. R, Harisha, C
B. and Solamki, R. K. [2015). Status of p-Estll:Ide
residues in cumin seed samples. e Hi-tech
Hortigulture far Enhancing Productivity, Quality and
Ruraf Prospenty held on Jlanuary 19-20, 2015 at ICAR-
Makional Research Cenfré on Séed Spices, Tabiji,
Ajmear, pp 208

Jethra, G., Choudhary, 5., Singh, P: and Adwani, 5
(2014). "Genomlc Translation of Fenugreek
[ Trigonella feenum-graecum) ta derive its prateomic
[nsights", 3" International Conference on "Agrcaliure
& Horticulture” at Hyderabad Intecnational
Comvention Centre {(HICC), Indla, Dctober 27-29
[anline]. pp 73,

lethras, G., Choudhary, 5, Singh, P, Sharma, RS,
Panwear, A. and Singh. 8. [2015]. "Role of ICT in
enhancing Hi-Tech Horticulture®, In Hi-tech
Horticulture for Enhancing Productivity, Juality ond
Rurol Prosperity held on January 19-20, 2015 at ICAR-
Mational Research Centre on Seed Spices, Tahijl,
Asrner pp 211,
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lethra, G., Sharma, R.S. Tripathi, A and Choaudhary, 5.
(2015). "Proteomic investigation and analysis of
fenugreek (Trigorella foenum-groecum)”,
international conference on "Emerging Trends in
Biotechnology and Sciences with Especiol Reference to
Climatic Change” al Banasthall University, February
18-20,

Jethra, G, Sharma, V. and Choudhary, 5 (2015],
"serutiny and computational mining of genomic and
prateamis informatbion for Seed Spices” Intermatianal
conference on "Emdrging Trends in Biotechnology
ond Sciences with Especlal Reference to Climotic
Change” at Banasthali Unkversity, February 18-20,

Eant, K. [2015%]). Advancement in insect pests
management in seed spices. Presented in short
course on Recent Advances in Seed Spices Research.
SN, Agricultural University, lobner, 5-14 lan. 2015
[Rajasthan].

Kant, K. and Meena, 5.R. (2014). A new alternative
host of Nysius bug. Ber (Fiziphus mauritiona Lamh, ).
Seed Spices-E-Newsletter, 6(3).4.

Kard, K. and Meena, 5.1, [2018], Seed wasp [Spstole
aikipenmis Walker) (Evntomidae: Hymenapieral: An
Important borer pest of seed spioe crops. Seed Spices-
E-Mewsletter, 6(4):4.

Kam, K. Mishra, B.X. Rathore, 5.5 Meena, S.R. and
Vishal, M.E. [2014}. Effect of Modified Atmospheric
Packaging on Seed Damage by Losioderma serricorng
Fah. on Cumin and Ajwain and its Impact on Ol
Contegntand Microbial Load. In: 6 lagion Hprfecultore
Congress- An Imermarional Event on Hormiculture for
incilusive Growth, Tamil Mady Agricultural University
Coimbatore. Tamil Madu, &9, November 1014, pp
474,

Kant, K., B, 5ingh, 5.R, Meena, and N.K, Meena (2015).
Seed Spice props: An iImportant source for predatars,
paratitoides and pallinators. leod Entomalogical
meet at fndian festiteite of Motural Resin ond Gum,
Mamkum, Rapchi-834010, 05-07 February, Z015. pp
G5-B6

Kant, K., Meena, 5.R., Mishra, B.K., Rathore, 55, and
Wishal, MK, [2014). Modified Atmospheric Packaging
for management of stored pest, micrabial pepulation
and other gquality parameters. Seed Splees-E-
Newsletter, 6(6):2.

22,

24,

Kant, K., Mishra, B, K. Rathore, §.5. Meena, 5.R. Vishal
i K, and Sinha B [2015]. Cigarette beetle |Lasiodenng
serricorne Fa,b) managemeant in cumin thraugh non-
chemical methads, In: Hi-tech Horticufture for
Enhancing Productivity, Quality and Rural Prosperity
held on J=nuary 19-20, 2015 at |CAR-National
Research Centre on Seed Spices. Tabiji, Ajmer. pp177.

cKant K., Meena, 5.R Mehta, R.5 and Mishra, BE

[Z015]). Seed wasp, Syitale albipennis walkar
[Eurytormidae: Hymianoptera) management in fannel,
In: Imtermaiienol Conference: Changing Scemario of
pest problems In ogrichortl ecosystem and  their
maragement held on 27-29 November, 2014 at RCA,
MPUAT, Lidplpur, pp - 161,

Kumar, B, Meena 5.5, Mehta, .5, and Kakanl, R.K,
(2015). Growth and yield of fenugreek as influenced
by crop geometry fertilizer levels and genorypes. Hi-
rech Horticulivre for Emhoncing Produchivity, Quallty
and Rural Prasperity held on lanuary 19-20, 2015 at
ICAR-Natiunal Research Centre on Seed Spices, Tabiji,
Ajmaar,

. Lal, G_ [2014]. Seed Spices: Rich nutraceutical crops,

Ir: Proceedings [Sovvenir & Abstracts) af
“Internotional Symposium on Innevations fn
Horticotture for Nutritions! Secority, Conserving
Brodiversity and Poverty Alleviotion”. Organized by
Pepartment of Applied Science: [(Horliculturel,
School for Bio Sciences and Biotechnology at BB
Ambedkar University, Luckaow during 16-18 Detaber,
pp 3542,

16, lal, G. [2015). Good Agricultural Pracfices in Seed

27.

21

Spices. Ini "A farmer seminar cum exhibition”,
organized on 27 January, 2015 st CRAS, 5DAL,
dagudan, Gujarat,

Lal, &, (2015]. Improved practices of sead spces. In
"District fewe! Seminar on “Development ond
prospects of horticulture in Nogour distric® under
Mission for Integrated Development of Horticulture
(MIDH) organised by Office of the Assistant Director
(Horticulture), Magaur (Ladru 3t Jain Visva Bharti
Sansthan, Ladnu [Magawr), Rajasthan during 17-18
ffarch, 2015,

Lal, & {2015). Drganic managament in séed spices In:
A Short Course on "Recenr Advances i Seed Spices
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Research®, Organised by AICRPS, SKN College of
Agricufture [SKNALL, Jobner during 5-14 lanuany

Mational Research Centre on Seed Spices, Tahiji,
Ajmer. pp. 104,

29, Lal, &. [2015) Post harvest handling and processing 35 Lal G, Singh, B, Meena 5.5., Kant, K., Hassan, M. and
for value addition of horticultural erops, In: “Hi-tech Maheria, 5P [2015], Provected cultivation of
Horticulture for Enhancing Productnity, Quality and corfander for safe and assured production. In: Hi-tech
Rural Prosperity held on January 19-20, 2005 at ICAR- Horticulture for Enhoncing Productivity, Ouality and
Mational Ressarch Centre on Seed Spices, Tahifi, Rural Prosperity held an January 19-20, 2015 al ICAR-
Ajmer, pp L29-138, Mational Research Centre on Seed Spices, Tabiyl,

30, lal, G. (201%). Post harvest technolagy and value Ajmar. pp, 32,
additlan in seed spices- In: "DNstefer fevel Semingr on 36 Maheria 5P, Lal, G, Mehta, B.5., Meana, 5.5, Saxena,
*Quality production and post harvest monagement of .M., Sharma, Y.K., Kant, K. Meena, R.5. and Vishal,
el splces” under Mission for Integrated rAK. (2015). "Low pressure drip imigabion improves
Pevelopment of HorticuMure [MIDH) organiped at cumin praduction” In: “Netional Seminar an Hi-Tech
Coltege of Horticulture and Forestry (Kota Agricultural Horticulture far enfancing Productivity, walily ond
Universityl, Ihalrapatan, Jhelawar during 27-28 Rurol Prosgerity”, organized by 1555, Ajmer and ISPT,
February, 2015, Mew Delhiat NRCSS, Ajmer pp. 87

3L Lal, & [2015). Production of corander by scientific 37, Mesna B.Dn (2014). Contral of cumin wilt through soil
means. In: "Distrct level Seminar on “Qunlity solarization 45 boon for the farmers, Seed Spices e
production and post harvest manogemenr of seed news leftervol. Gl ):4.
spices” under Mission for Integrated Development of 38 noana 5.5, Mehta, R.S, Baitwa, M. and Singh, B.
Horticulture (MIDH) organized at College of (2014]). Growth and seed vyield of fenugreek
Horticulture and Forestry (Kota Agricultural [ Trigonella foenum-groecum L) as influeaced by plant
University], Jhalrapatan, Jhalawar during 27-28 growth regulators and bio-fertilizers. 3 international
February, 2015. Conference on Agricidture & Horticulture held on

32. Lal, G, Singh, B., Garg, N, Mishra, B.K., Saxena, SN, October 27-29, 2014 a1 HICC, Myderabad.
and Rathore. 5. 5. (2015). Development of novel 35 pMeera 5.5, Mehta, RS. and Singh, Baleaj (2015),
products from sead spices, In: Hi-tech Horticulture for Imtegrated weed management i mapor seed spices.
Enhancing Productivity, Quality and Rurol Prasperity Mi-tech Morticulture for Enbancing Productivity,
hald on January 19-70, 2015 at 1CAR-MNational Quaiity and Ruroi Prosperity held an January 19-20,
Resaarch Centre on Seed Spices, Tabiji, Ajmer. pp. 199. 2015 at ICAR-National Research Cantre on Seed

33. Lal, G, Singh, B., Mehta, RS, Sharma, Y.K., Singh, R., Splces, Tabij, Ajmer.

Meena, RS, Meena, NK. and Maheria, S.P. (2005). 40, Meena 5.5, Singh, B, Mehta, RS, Lal, 6., Alshwath,
Impact of transfer of technology disseminated by O.F, Singh. R. Kant, . and Meena, RD. (2015),
MNECSS with resped to seed spicas in India. In: Hi-tech Intercropping of seed sgices in arid fruit orchards, Hi
Horticulture far Enhancing Productivity, Quality ond tech Horticulture for Enhoncing Productivity, Quality
Rural Prosperity held on lanuary 13-20, 2015 at iCAR- and Rural Prasperity hald on January 19-20, 2015 at
Matlonal Research Centre on Seed Spices, Tahifi, ICAR-Natbonal Research Centre an Sead Spices, Takiji,
Ajmer pp. 214. Ajmer.

34, LiL G.. ﬁﬂ-ﬁh, E.. Mhhti. I"I.'."ll.J Sll‘tgh. R.. H'ak.‘ll'll, FI..“., 41, Meena 5.5, Ei-t'lﬂ.h.- E:almj. MEI"II.E. E.5., Meena, E.

Rathore, 5.5, Meeny, MK, snd Mahena, 5.P. (2015),
Screening of Lealy coriander cultivars for off season
cuftvation under shad neta 10 Mi-lech Workowtire
Jor Erhoncing Productiviny, Quolity aong  Rural
Prosperity held on lanuary 19-20, 2015 at ICAR-

Kakani, R.K. and Maena, N.K, (2015), Effect of crop
peometry, fertilzer levels and genobypes an growth
and yield of fenugreek [Frigonella foenum-groecum
(L)) A% Agricalturml Scrence Congress, ICAR-National
Dalry Research Institune, Karnal, Haryana.
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