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Vegetables contribute to healthier lives and more resilient livelihoods through greater 

diversity. Worldwide production of fruit and vegetable crops has grown faster than that  

of cereal crops. Even in India, vegetables contribute the record horticultural production (

to about 59 – 61%), will mark the seventh continuous year of horticultural production outstripping that of food 

grains (estimated at  in 2018-19), suggesting a structural change in Indian agriculture. 283.37 million tonnes

Diversication into horticultural crops is becoming attractive for many poor farmers around the world. The 

per capita farm income to horticultural producers is many times higher as compared to cereal producers. Since 

horticultural production is usually labor intensive, the cultivation of fruits and vegetables allows for 

productive employment where the labor/land ratio is high. Increasing horticultural production contributes to 

commercialization of the rural economy and creates many off-farm jobs. The vegetable production during 

2018-19 is estimated to rise by 1.6 per cent (around 187.47 million tonnes as compared to 184.39 million tonnes 

in 2017-18), whereas, it is about 3.7 per cent more than that in 2016-17. There is also marginal increase in area 

under vegetables during the current year (10.43 million ha as compared to 10.259 million ha in 2017-18). 

However, this spectacular growth of vegetable production in the country is accompanied with several 

challenges like low and uneven productivity across the country; perishability and high cost of cultivation; 

inadequacy of multipurpose varieties especially those suitable for processing and eco-friendly agro-

techniques for improving total factor productivity (TFP); poor management of dwindling natural resources 

and poor quality of the produce including food safety issues. In addition to this the issues like lack of market 

access and market information need to be addressed.

To bridge the productivity gap, concerted efforts have been made by the institute in the eld of basic, strategic 

and applied research. During the year, 28 vegetable varieties and 07 hybrids in 20 vegetable crops were 

notied by CVRC. Under biotechnology, Optimization of Agrobacterium mediated genetic transformation of 

cauliower, In-Planta transformation in okra, CRISPR/Cas9 mediated genome editing work in okra and 

tomato was undertaken. The R&D programmes are further supplemented by 20 externally funded projects 

including one on introgression of begomovirus resistance genes in tomato using MAS and genomic approach. 

The institute activities have also been strengthened in vegetable seed production (27075.53 kg of OP varieties 

and 151.4 kg of hybrids) and transfer of technologies with the support of its Regional Research Station at 

Kushinagar and 3 KVKs at Bhadohi, Deoria and Kushinagar.  The institute has a proud history of capacity 

building. During the year, 26 training programmes of extension professionals and vegetable farmers were 

conducted. The institute also organized MANAGE, Hyderabad sponsored Certied Farm Advisor (Module 

II) training programme for participants from 11 different states in two batches.  In addition to this, a massive 

Krishak Jagrukata Abhiyan was organized in 03 blocks of Varanasi district covering 10868 farmers of 463 

villages. Efforts have also been made for improving the livelihood and nutritional status of 1512 selected tribal 

households in Chopan Block of Sonbhadra district under TSP component. 

Constant encouragement, support and guidance of Dr. T. Mohapatra, Secretary (DARE) and Director General, 

ICAR; Dr. Anand Kumar Singh, Deputy Director General (Horticultural Science), ICAR and Dr. T. Jankiram, 

Assistant Director General (HS), ICAR have gone a long way in effectively accomplishing research and 

physical targets for the year 2018-19 by the institute. All the scientists, technical and administrative staff of our 

vegetable fraternity especially Dr. P. M. Singh, Chairman PME Cell and Dr. Sunil Gupta, Member Secretary 

PME Cell  are duly acknowledged for their untiring cooperation, coordination, compilation of information 

and timely bringing out this document.

Jagdish Singh
Director
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Vegetable research, extension and development 

activities at ICAR- Indian Institute of Vegetable 

Research, Varanasi have been framed into six Mega-

programmes. 

Under sub project entitled genetic improvement of 

tomato, test hybrid VRT16-11 × VRT16-12 was found 

promising for high yield. Among the segregating lines, 

VRT-34 and VRT-16-1 were suitable for rainy season 

with low ToLCV incidence coupled with good yield 

whereas, lines VRTKB-14, VRTKB-8, VRTKB-9 and 

VRNRT-12 were superior for nutritional values. In red 

fruited cherry tomato, VRCRT-2, VRCRT-14 and 

VRCRT-9 were superior for high yield and TSS, while in 

yellow fruited cherry tomato, advance lines VRCYT-6, 

VRCYT-3 and VRCRT-9 were better for nutritional 

attributes. 

In brinjal, two hybrids viz. HRB/B3-17 (IVBHR-19) 

in round fruited and HLB/B3-36 (IVBHL-23) in long 

fruited segment have been identied for multi-location 

testing. Among advance lines, CHBR-2 x BCB3-1 (IVBR-

20) in round fruited type and Uttara x JB-7 (IVBL-28) in 

long fruited type were identied as promising. Variety 

Kashi Himani (IVBL-26) was released and notied for 

cultivation in Uttar Pradesh.

In chilli, an inbred line IIVRC-18132 derived from 

the cross of VR 339 x VR 338 has been found promising 

and identied for multi-location testing. Among 

hybrids, hybrid A7 X EC 519625 and A1 X VR 339 was 

found promising and VR 339 emerged as superior 

combiner for yield and disease resistance in many 

hybrids. Twenty F  families derived from an inter-6

specic cross of chilli such as IIVRC-GT-191-2-2-4-2 and 

IIVRC-GT-183-2-1-4-2 were promising with respect to 

ChiLCV resistance. Two Hybrids, Kashi Ratna and 

Kashi Tej and one variety Kashi Abha were released and 

notied for cultivation in Uttar Pradesh.

Under genetic improvement of pea, multi-owered 

pea genotype VRPM–901–5 was found promising for 

pod yield/plant. Among early maturity group, three 

advance breeding lines viz., VRPE-29, VRP-16 × VRP-25 

and VRP-22 × DARL-404 were found promising for 

Executive Summary

earliness and pod yield/plant while VRPE-66 and 

VRPE-60 were promising early lines with long pod. A 

new entry 'VRPE-903' was identied for multilocation 

testing in mid-season trial segment.

In cowpea, advanced breeding lines VRCP 218-1 

and VRCP 68-2 were promising for yield and 

horticultural traits. IC number was obtained for eleven 

advance breeding lines.

Under sub project, genetic improvement of Indian 

bean & French bean, two varieties viz., Kashi Khushaal 

and Kashi Sheetal of pole type Indian bean, and two 

varieties viz., Kashi Rajhans and Kashi Sampann of 

vegetable type french bean were released and notied 

for cultivation in Uttar Pradesh.

Among seed propagated gourds, advance lines 

VRBTG-47-1 and VRBTG-10 of bitter gourd were found 

promising for various horticultural traits. In white 

fruited lines, VRBTG-37 and VRBTG-11-1 were found 

promising for yield and quality attributes. The hybrid 

VRBTG-5 x VRBTG-2-1 was found superior for yield. In 

bottle gourd, long fruited hybrids VRBG-1 x VRBG-3 

and VRBG-8 x VRBG-6 were promising while VRBG-27 

x VRBG-34 and VRBG-4 x VRBG-59 were found 

promising with respect to yield in round segment. Three 

varieties viz., Kashi Kirti, Kashi Kiran and Kashi Kundal 

were released and notied for commercial cultivation in 

Uttar Pradesh.

Under genetic improvement of Luffa, sponge gourd 

variety Kashi Shreya and hybrid Kashi Rakshita were 

released and notied for cultivation in Punjab, Uttar 

Pradesh, Bihar and Jharkhand. Beside these,  variety 

Kashi Jyoti and hybrid Kashi Saumya were also released 

and notied for commercial cultivation in Uttar 

Pradesh. In line VRSG-7-17 of sponge gourd, a special 

aroma like 'Basmati Rice' has been found due to 

presence of high concentration of Hexenal and 3 

Octanone. In ridge gourd, the entries such as VRRG-110, 

VRRG-1-16 and VRRG-8-17 were found promising for 

horticultural traits and were free from Sponge Gourd 

Mosaic Virus (SGMV) and downy mildew disease 

symptoms under eld conditions. Satputia genotypes 
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VRS-24-1, VRS-25, VRS-20, VRS-36 and VRS-11 were 

found promising for horticultural traits.

Under genetic improvement of pumpkin and 

cucumber, maximum yield per plant was reported in 

advance lines of pumpkin VRPK-9-01 followed by 

VRPK-222, Kashi Shishir, an early maturing hybrid of 

pumpkin, Kashi Subhangi, a medium maturing, bushy 

variety of summer squash and cucumber hybrid Kashi 

Nutan were released from state variety release 

committee and notied for Uttar Pradesh. In summer 

squash, advance lines VRSS-65 and VRSS-66 were found 

promising in terms of yield and quality. Twenty hybrids 

of cucumber were evaluated for yield and yield 

contributing traits and VRCUH-16-01 was found 

promising. Among advance cucumber lines, VRCU-

Sel.-12-03 and VRCU-Sel.-12-02 were promising based 

on the fruit colour, appearance and yield.

In melons, fteen advance lines of muskmelon 

(andromonoecious or monoecious) were evaluated and 

VRMM-170 and VRMM-186 were found promising. 

Wild accession of muskmelon, RCM/PK/45 was found 

resistant to downy mildew disease under eld 

condition. Watermelon lines VRW-514-1 and VRW-514 

were found promising for high yield and TSS. An 

unique inbred line (VRW-14-1) having yellow vein leaf 

marker with fruits having yellow skin and yellow esh 

was identied. Among round melon genotypes, VRM-1, 

VRM-5 and VRM-11-1 were found promising. In long 

melon, VRLM-01, VRLM-40, VRLM-24-1, VRLM-28 and 

VRLM-29-1 were found to be superior for yield and 

quality attributes.

In okra, a total of 47 new accessions were 

augmented from western Uttar Pradesh and Odisha. 

Out of ninety okra hybrids evaluated, VRO-178 × 416-

10-1, VRO-110 × Kashi Kranti and OK-99-335 × VRO-109 

were found promising for yield and YVMV resistance. 

VRO-120 and VRO-125 were identied as most 

promising genotypes for fruit yield, quality and disease 

res is tance .  Among wild  access ions  of  okra , 

A.enbeepeegearense, A. crinitus, A. angulosus var 

grandiorus, A. moschatus subsp tuberosus, A. manihot and 

A. moschatus showed immune type reaction to both 

YVMV and ELCV disease under eld condition which 

was also conrmed through molecular screening using 

begomo virus specic primer. Two okra varieties viz. 

Kashi Chaman and Kashi Lalima and one hybrid Kashi 

Shrishti were released from state variety release 

committee and notied for Uttar Pradesh.

In cole crops, among 72 genotypes of cauliower, 

VRCF-75-1 and VRCF-86 in mid-October maturity; 

VRCF-102, VRCF-27, and VRCF-32 in late-October to 

mid-November maturity and VRCF-104, VRCF-202 and 

VRCF-22 in late-November to mid-December maturity 

group were found promising. A variety ready to harvest 
stduring 1  fortnight of November 'Kashi Gobhi-25 

(VRCF-50)' was released and notied for Uttar Pradesh. 

Best promising CMS-based hybrids expressing 15-25% 

heterosis and developing curds at different temperature 

were identied as VRCF-41×VRCF-75-1 (28-30 °C), 

VRCF-41×VRCF-50 and VRCF-131×VRCF-86 (25-28 

°C), and VRCF-110×VRCF-50 and VRCF-110×VRCF-

104 (20-25 °C). Tropical kale genotype 'VRKALE-1' 

induced bolting and owering, set seeds in the North 

Indian plain and did not require any vernalization. 

Under root crops, in carrot, the most promising 

genotypes with better quality traits and higher root 

yield were VRCAR-186, VRCAR-201, VRCAR-185 and 

VRCAR-109 (red root); VRCAR-126, VRCAR-124 and 

VRCAR-89-1 (black root); VRCAR-91-1 and VRCAR-91-

2 (orange root); VRCAR-153, VRCAR-127 and VRCAR-

178 (yellow root); VRCAR-160 (cream root); and 

VRCAR-107-1, VRCAR-107-2 and VRCAR-171-1 

(rainbow-type root). A black coloured variety of carrot 

named Kashi Krishna (VRCAR-126), and two varieties 

of radish viz., Kashi Mooli-40 & Kashi Lohit were 

released and notied for UP state. Among radish 

hybrids evaluated, VRRAD-11×VRRAD-203, VRRAD-

201×VRRAD-203, VRRAD-201×VRRAD-216, VRRAD-

201×VRRAD-90,  VRRAD-13×VRRAD-200 and 

VRRAD-201×VRRAD-200 were found promising.

Under biotechnological interventions including 

transgenics for managing stresses in vegetables, 

protocol  for  Agrobacter ium -mediated genetic 

transformation of cauliower (Brassica oleracea L. var. 

botrytis)  was optimized.  Magnitude of  cross 

transferability of the cotton SSR in okra was assessed 

giving around only 6% of cross transferability. 

Molecular characterization of Okra Enation Leaf Curl 

Virus was completed.

Further pathogecity study of βC1 gene of OELCB 

was established in model plant. For PCR based detection 

of ChiLCV, ToLCGV, ToLCNDV, ToLCKV, ToLPMV 

and RalCV in host plants, the specic primers of 

respective viruses were designed. Independent in-

planta transformation of okra in the cultivar Kashi 

Kranti was repeated. A total 2500 seedlings were 

transformed and the presence of npt II gene conrmed in 

ICAR-Indian Institute of Vegetable Research
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20 T  events. CRISPR/Cas9 mediated genome editing o

work in okra and tomato was continued towards the 

development of vector for plant transformation. High-

density genetic linkage map based on arbitrary and 

microsatellite markers using mapping population of 

RILs in eggplant (Solanum melongena  L.) was 

constructed. Work on diversity analysis and validation 

of powdery mildew linked markers in pea germplasm 

was  under taken  and  severa l  DNA markers 

(PSMPSAD60, PSMPSAA374, PSMPA5 and ScX171400 

etc.) were found to be linked to powdery mildew 

resistance genes er-1 and er-2.

In under-exploited and future vegetables, 153 

germplasm lines of winged bean were characterized for 

different horticultural traits. Genotypes viz., VRWB- 29, 

VRWB- 45, VRWB- 46, VRWB- 56, VRWB- 57, VRWB- 60, 

VRWB- 71,   VRWB- 77, VRWB- 91 and VRWB- 94 were 

identied as promising for pod yield, whereas, 

genotype VRWB-69 was adjudged as promising for 

tuber traits. In cluster bean, the promising genotypes 

were VRCB-95, VRCB-96, VRCB 105, VRCB-128 VRCB-

47, VRCB-48, Avani-117 and Dilojan-3 for different 

horticultural traits and disease resistance. A total of 115 

Faba bean genotypes were evaluated for yield and 

horticultural traits. Some promising genotypes were 

Muradabad-103, EC- 628941, EC- 628921, EC-841776, 

Cherry, EC-841609, ET-3160 and ET-1107 for yield and 

disease tolerance. Among 125 genotypes of vegetable 

soybean characterized for various horticultural traits, 

genotypes Swarna Vasundhara, EC-148, AGS-406, AGS-

447, EC-215 and AGS-429 were found superior for pod 

yield per plant. Water chestnut genotype, VRWC-1 was 

found promising for dry matter content and fruit yield. 

In lotus, VRL-1 genotype was found promising. In water 

spinach, VRWS-1, VRWS-4, VRWS-8, VRWS-9, VRWS-

23, VRWS-24 and VRWS-25 were found promising. 

Biochemical analysis of BSLB resistant and susceptible 

inbred lines in baby corn revealed that resistant inbred 

line (IIVRBC-13) contains the highest and susceptible 

line (IIVRBC-19) the lowest total phenol content. 

Seven genotypes/varieties of bathua, a leafy 

chenopod, were evaluated and biomass yield of three 

varieties namely Kashi Bathua-2 (VRCHE-2, green 

leaves), Kashi Bathua-4 (VRCHE-4, purplish-green 

leaves) and Pusa Bathua-1 (purplish-green leaves) were 

found promising. Kashi Bathua-2 (VRCHE-2) and Kashi 

Bathua-4 (VRCHE-4) were released and notied for UP 

state. VRPLK-2 was found to be the best performing beet 

leaf (Palak) genotype as compared to the popular 

variety All Green in three dates of sowing viz. late-

August, late-September and late-October. Among 165 

germplasm lines of Amaranth evaluated, the promising 

genotypes for green leaf yield were AM-2, AM-2A, AM-

8, AM-32, AM-42, AM-44, AM-64, AM-64A, AM-131 

and AM-133. In amaranth, variety Kashi Suhaavani was 

released and notied for Uttar Pradesh.

Under sub project entiltled genetic improvement of 

vegetatively propagated and perennial vegetable crops, 

pointed gourd genotype VRPG-217 was found 

promising with 13kg fruit yield/vine. Pointed gourd 

variety Kashi Suphal and Kashi Amulya were notied 

and released for Uttar Pradesh. In teasle gourd, 

maximum fruit yield per plant was found in VRSTG-38 

(2.44 kg) followed by VRSTG-20 (1.95 kg) and VRSTG- 6 

(1.94 kg) whereas in spine gourd, genotype VRSEG-14 

(2.18 kg) gave maximum fruit yield per plant followed 

by VRSEG-10 (1.81 kg) and VRISEG-9 (1.75 kg). Out of 14 

lines of Ivy gourd, highest fruit yield per plant was 

observed in line VRIG-16 (15.19 kg) followed by VRIG-

14 (14.78 kg). In basella, promising genotypes with 

higher yield were VRB-2, VRB-3, VRB-4, VRB-10, VRB-

13, VRB-17 and VRB-19. Rapid screening protocol for 

screening against collar rot pathogen in basella was also 

developed. Three varieties of basella viz., Kashi Poi-1, 

Kashi Poi-2 and Kashi Poi-3 were released and notied 

for cultivation in Uttar Pradesh. In moringa, the 

promising genotypes VRMO-17, VRMO-16, VRMO-21, 

VRMO-9, VRMO-10, VRMO-12 and VRMO-14 reorded 

more than 200 fruits/plant/year.

Under the mega project on Integrated Gene 

Management, genetic resources of 44 major and minor 

vegetable crops (including wild/related species) were 

maintained. A total of 74 breeding materials developed 

(24 in brinjal, 6 in okra, 9 in vegetable pea, 11 in cowpea, 

8 in sponge gourd and 16 in tropical cauliower), were 

assigned IC numbers from NBPGR, New Delhi. During 

germplasm explorations in current year, 253 accessions 

of 20 vegetable crops were augmented. Besides, 1063 

accessions of 22 species of vegetable crops were 

shared/distributed to different organizations for use in 

research after signing the material transfer agreement 

(MTA).

Under mega programme on seed enhancement in 

vegetables, a total of 27075.53 kg vegetable seeds in 22 

vegetable crops were produced for distribution 

amongst the seed indenters and growers. Among the 

total seeds, 23811.03 kg were truthfully labelled seeds of 

the open pollinated varieties of ICAR-IIVR and 3083.00 

Annual Report 2018-19
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kg were breeder seeds produced against 1524.40 kg 

national indent. Apart from OP varieties, 151.4 kg F  1

hybrid seeds of brinjal, tomato, chilli and sponge gourd 

were also produced for the growers. At the Regional 

Research Station, Sargatia, a total of 29482 kg seed and 

planting materials were produced including turmeric 

and elephant foot yam. In priming, coating, ovule 

conversion and seed enhancement studies, priming of 

basella seeds with Zn and Fe nano particles was found to 

effectively alleviate the Lead (Pb) toxicity. While 

studying morpho-biochemical changes during seed 

development, maturation and desiccation tolerance in 

Moringa oleifera, it was found that seed germinability 

increased with the advancement of seed towards 

maturity and seed attains desiccation tolerance and 

germinability 49 days after anthesis onwards. In 

pollination studies for seed augmentation in vegetables 

including support of honey bees, treatment comprising 

5% sugar + 5% jaggery + multivitamin + 200 ppm nano-

ZnO attracted maximum number of pollinators across 

the time in sponge gourd and bottle gourd. Under sub 

project entitled drying and storage studies on vegetable 

seeds, it was found that maximum moisture content 

from seeds was removed within rst 24h of drying in ash 

gourd cv. Kashi Dhawal by using desiccants like zeolite 

beads and silica gel. While standardizing the seed 

storage methods with zeolite beads and silica gel in 

seeds of pumpkin cv. Kashi Harit, radish cv. Kashi Hans 

and vegetable cowpea cv. Kashi Nidhi, it was found that 

the seeds stored in cold storage with zeolite beads 

maintained signicantly higher seed quality after 12 

months of storage period.

In the Division of Vegetable Production, studies 

carried out under naturally ventilated polyhouse 

conditions revealed that two-stem training system in 

tomato was most suitable recording an yield of 11.3kg 

per plant  in cv. NS-4266 as compared to single stem 

trained and unpruned plants. Spray of PGRs comprising 

of NAA@15ppm + SA was found to be the best in terms 

of yield (10.63 kg per plant), fruit length (4.78 cm), fruit 

diameter (5.63 cm) followed by GA + salicylic acid in 3

tomato cv. NS-4266. Choice of training system in 

Capsicum may depend upon market requirement as 

two-stem gives fewer but larger fruits. Likewise, three-

stem produces less but fairly good size fruits. 

Under vegetable based cropping system, after one 

complete cycle of 2017-18, the highest total productivity 

(278.97 q/ha) in terms of rice equivalent yield (REY) was 

obtained with cowpea-tomato-okra cropping sequence 

followed by okra-tomato-cowpea (271.98 q/ha). During 

kharif season -2018, the highest productivity in terms of 

REY was obtained with brinjal (177.57 q/ha). During 

Rabi-2018-19, the highest REY was recorded with tomato 

(112.48 q/ha). Bottle gourd-wheat-amaranth cropping 

system was found the most protable with the highest 

B:C ratio of 2.43. 

Under agronomic bio-fortication studies in 

vegetables, foliar application of crop group specic 

micronutrient formulations for solanaceous and cole 

crops (tomato, cabbage and cauliower) resulted into 

enhancement of yield by 13.6 to 17.8% in tomato, 11.9 to 

18.5% in cabbage, and 9.4 to 20.0% in cauliower, 

respectively over control. Micronutrient proling for 

Cu, Fe, Zn and Mn in 18 genotypes of cowpea and 41 

genotypes of okra revealed large variation in these 

micronutrients across the genotypes in both the crops.

The organic farming of vegetables was observed to 

be remunerative with application of FYM/ NADEP 

compost @ 25t/ha or FYM@ 10t/ha + Vermicompost @ 

3.5 t/ha, as it increased the yield of carrot, pea and Kasuri 

methi by 14.60, 36.39 and 81.21%, respectively with B:C 

ratio ranging between 1.99 to 6.17 over conventional 

inorganic  farming.  In tomato and broccoli, the yield 

level achieved under organic farming was marginally 

lower (8.06 and 1.15%) than inorganic system. The 

quality of the vegetables under organic system in terms 

of ascorbic acid, total phenol and anti-oxidant content 

was superior by 40.1, 43.4 and 16.8% in broccoli, and 

31.8, 48.8 and 14.96% in Kasuri methi over inorganic 

system. The organic carbon content of the soil improved 

by 17.63 and 22.42%, respectively with the application of 

NADEP compost and FYM @ 25t/ha.

Studies on drip irrigation under different crop 

sequences revealed maximum yield in cowpea (10.90 

t/ha), tomato (39.93 t/ha), okra (7.51 t/ha), cabbage 

(53.19 t/ha) and cauliower (48.47 t/ha) under drip 

irrigation at 100% ET, however, the water use efciency 

ranging between 0.35 to 1.82 t/ha-cm  was maximum 

under 75% ET. 

Inter-specic grafting study demonstrated that 

tomato cv. Kashi Aman registered 28.67% and 36.36% 

higher fruit yield with brinjal rootstock of IC 111056 and 

IC 354557, respectively. Similarly, indeterminate hybrid 

tomato (NS 4266) registered 79.8% higher fruit yield 

when grafted on IC 111056 rootstock. Signicantly 

higher TSS content in fruits was recorded in graft 

combination of S. torvum x Kashi Aman and Surya x 

ICAR-Indian Institute of Vegetable Research
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Kashi Chayan, whereas higher lycopene content was 

recorded in IC-354557 x Kashi Chayan and S. laciniatum 

x Kashi Adarsh combination. Ascorbic acid content in 

fruit was maximum in IC-354557 x Kashi Chayan (31.25 

mg/ 100 g) followed by S. aethiopicum x Kashi Adarsh 

(27.50 mg/ 100 g).

Weed control studies in cowpea recorded 

maximum yield (15.6 t/ha) with black polythene mulch 

followed by organic mulch (14.8 t/ha). Among 

herbicide treatments, maximum pod yield (12.3 t/ha) 

was recorded with sequential  application of 

pendimethal in  750  g/ha  (pre-emergence)  + 

imazethapyr (post emergence). 

In French bean, maximum weed control index 

(WCI) 98.9 %, was recorded with black polythene 

mulch. Among the herbicide treatments, maximum 

WCI (97.2 %) was observed with sequential application 

of pendimethalin 750 g/ha (pre-emergence) + sodium 

aciuorfen + clodinafop 100 g/ha (post emergence), 

followed by application of pendimethalin 750 g/ha 

(pre-emergence) + imazethapyr 100 g/ha (post 

emergence; 95.7%).

Black polythene mulch treatment in French bean  

recorded signicantly superior yield (16.9 t/ha). Among 

herbicide treatments, maximum yield (13.4 t/ha) was 

attained with sequential application of pendimethalin 

750 g/ha (pre-emergence) + sodium aciuorfen + 

clodinafop 100 g/ha (post emergence).

Under conservation agriculture in vegetable based 

cropping system, zero tillage with residue retention 

produced maximum green cob yield (13.0 t/ha) in sweet 

corn followed by conventional tillage with residue 

incorporation (12.6 t/ha).

Studies on postharvest management and value 

addition in vegetables revealed that the shelf life of 
ocucumber can be extended to 28 days at 15 C in modied 

atmospheric packaging in 30µ exfresh bags. The 

gaseous composition in cucumber varied (16.6-19.9% 

oxygen/3.2-3.7% carbon dioxide) during MAP storage 
oof cucumber at 10 and 15 C. The increased level (3.2-

3.7%) of carbon dioxide was helpful in reducing the 

respiratory activity and subsequently increasing the 

shelf life. Total phenol content reduced in cucumber 

during storage and the decrease was 58% and 53.4% 
oafter 28 days of MAP storage at 10 and 15 C, 

respectively.

The economic impact assessment of IIVR developed 

technologies indicated that approximate spread of area 

under Kashi Kanchan variety of vegetable cowpea was 

90314.8 ha during 2007-08 to 2018-19 covering 443 

districts of 29 states  and 2 Union Territories (calculated 

from the sale of both TL and breeder seeds). Around 65% 

of the estimated total area covered comprised of Uttar 

Pradesh and Bihar. Cowpea variety Kashi Kanchan has 

earned around Rs. 24.6 lakhs during this period under 

commercialization to 7 different private seed 

companies. 

The results of economic surplus model showed that 

the producer surplus generated from Kashi Kanchan 

variety of vegetable cowpea was Rs. 38.5 crore, 

consumer surplus was Rs. 128.4 crore and total 

economic surplus of Rs. 166.9 crore generated from the 

variety for the last 13 years. The net prot earned was Rs. 

36406 higher than that of local variety by growing Kashi 

Kanchan during rainy season and Rs. 84942 earned 

during summer season. The B:C ratio was 3.26 and 3.04, 

respectively for Kashi Kanchan in both the seasons and 

1.43 for the local variety in rainy season grown in the 

farmer's eld. The economic worthiness of growing 

Kashi Kanchan variety over the local variety was 

around Rs. 86691/ha mainly due to savings in its cost of 

cultivation on staking and labour as it is a short stature 

variety.

In the Division of Crop Protection, under 

toxicologica l  invest igat ions ,  th iamethoxam, 

imidacloprid and dimethoate were found to be most 

effective with 68.05, 65.12 and 64.87 per cent protection 

against aphid population respectively, as compared to 

other novel insecticides and untreated control. DBM 

p o p u l a t i o n  w a s  s i g n i  c a n t l y  r e d u c e d  b y 

cyantraniliprole with 76.02 per cent protection over 

untreated control. Among different insect-acaricides, 

chlorfenapyr and pronil were found to be most 

effective against mites and thrips with 63.16 and 75.69 

per cent reduction in population, respectively. 

Spinosad, indoxacarb, chlorantraniliprole and 

emamectin benzoate were found most effective giving 

87.37, 78.64, 77.73 and 73.53% protection against cowpea 

pod borer population, Maruca vitrata with higher yield 

142.47, 135.80, 134.77 and 120.27 q/ha, respectively. 

Indoxacarb, chlorantraniliprole and spinosad were 

found most effective giving 85.92, 84.73 and 80.03 % 

protection, respectively in Amaranth leaf webber, 

Spoladea recurvalis population. S. obliqua larvae were 

found highly susceptible to lambda cyhalothrin and 

quinalphos with lowest LC  values at 24 and 48HAT, 50

respectively when tested by leaf dip method. S. litura 
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larvae proved to be highly susceptible to indoxacarb in 

leaf dip (31.28 ppm) and topical application method 

(11.16 ppm) and to emamectin benzoate in direct spray 

method (186.34 ppm) with lowest LC  values recorded 50

at 24 hours after treatment (HAT). Among three 

bioassay methods, leaf dip method recorded maximum 

larval mortality and found to be the suitable method to 

determine toxicity of new insecticide molecules.

56 different strains of microbial bioagents including 

endophytic bacteria (12), Trichoderma harzianum (3) and 

41 actinomycetes were isolated and pure cultures were 

established on specied agar medium. In-vitro 

antagonism of three T. harzianum strains were tested 

against soil borne vegetable pathogens (Fusarium 

oxysporum, Rhizoctonia solani, Macrophomina phaseolina, 

Sclerotium rolfsii, F. verticilloide) under dual culture 

confrontation test and highest bio-efcacy towards 

mycelial growth inhibition recorded with Th-2 (42.85-

100%) followed by Th-3 (28.57-100%) and Th-1 (14.28-

100%). Among tested bio control modules, the highest 

yield was recorded with treatment T2 - B. subtilis IIVR 

strain CRB-7 (root dipping @1%, soil application of 

enriched NADEP compost (10g/kg) with 3 soil 

drenching @1% at 15 days' intervals after transplanting) 

in tomato. On the basis of cultural and biochemical test 

of bacterial wilt pathogen isolated from wilted plants of 

brinjal and chilli, it was identied and conrmed as race-

1/ biovar III of Ralstonia solanacearum. Chemo sensitivity 

of bacterial pathogen (X. compestris pv. vesictoria, R. 

solanacearum ,  uorescent and non-uorescent 

Pseudomonads) were tested with copper oxychloride 

50%WP and azoxystrobin 23% SC, streptomycin 

sulphate + tetracycline hydrochloride, streptomycin 

and Nimbicidine tested pathogens showed resistance 

towards chemicals in all tested concentration (ppm). 

Field evaluation of different bioagents and chemicals 

against bacterial diseases revealed highest yield (24.76 

t/ha) in tomato (cv. Kashi Amrit) with use of talc based 

formulation of T. asperellum IIVR strain @10 g/l. 

The observation on different diseases component 

ravealed that biological module (T2) was best for 

minimum early blight and maximum marketable yield 

in tomato. Unmarketable yield comprising maximum 

60% diseased fruits, 20% bird damage, 10% borer and 

Tuta. Out of total diseased fruits, 50% were early blight 

infected fruits, 25% late blight, 20% Rhizoctonia infected 

fruits, 5% soft rots and other secondary pathogens 
3infected fruits. Total soil fungi were reduced to 7.3 x 10  

4in solarized soil which was signicantly high (2.37 x 10 ) 

in unsolarized nursery beds. Pathogenic fungi like 

Phythium and Fusarium suppressed during solarization 
5process. Total actinomycetes count was 3.9 x 10  in 

5solarized soil and 6.6 x 10  in unsolarized soil. Weeds, 

particularly motha/nut grass (Cyprus rotundas) 

population drastically reduced (95.1%) in solarized 

nursery bed over unsolarized beds. The quantity of 

available Phosphorus, Sulphur, Boron, Zinc and Copper 

slightly increased after solarization of nursery beds. 
4  Total fungi were maximum 1.18 x 10 cfu/g in 

vermicopmost sample as compared to NADEP (5.3 x 
310 ). Pathogenic fungus Fusarium and Pythium was 

recorded in vermicompost but not in NADEP. The 

population of Trichoderma asperllum decreased after 

amalgamation at all dose in vermicompost as well as 

NADEP. Gradually, colony of Trichdoerma increased at 

higher dose in both the organic matter. Three different 

entomopathogenic fungi viz., Beauveria bassiana, 

Lecanicillium lecani and Metarhizium anisopliae were 

completely antagonized by the Trichoderma under in 

vitro dual culture test. Total ve different isolates of 

Trichoderma was puried and pure culture is maintained 

in the laboratory. The isolates of Trichoderma was named 

as TTV-1, TTV-2, TCV-1, TCV-2 and TBG-V and 

compared with Trichoderma asperllum as well as BATF-

43-1 isolate of IIVR.

Under characterization of viruses infecting 

vegetable crops and their management, survey has been 

conducted on cucurbitaceous crop in 9 agro-climatic 

zones of Uttar Pradesh and documented the viruses 

infecting cucurbitaceous crops. Major viruses infecting 

cucurbits are Cucumovirus (6.11%), Potyvirus (39.44%), 

Polerovirus  (10%),  Tobamovirus  (38 .33%) and 

Orthotospovirus (2.22%). Mixed infection of more than 

one virus was also detected among 64% of samples. 

Infection of watermelon bud necrosis virus (WBNV) on 

round melon has also been documented for the rst time 

from India based on serological and molecular 

characterization of coat protein and replicase gene. 

Sponge gourd seeds extracted from mature fruit of 

infected plant were tested for the presence of 

begomovirus through Dot-IBA using SLCV antiserum 

among 72% of seeds tested. Characterized bipartite 

begomovirus associated with leaf curl disease of basella 

as tomato leaf curl Palampur virus based on their 

complete genome for the rst time from India and their 

genome (DNA A) is found to be recombinant one 

between unknown major parent and tomato leaf curl 

New Delhi virus as minor parent. For the management 

of brinjal little leaf disease (BLLD), planting of brinjal 

seedlings during September rst week is found to be 
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optimum time which has recorded least disease 

incidence with optimum yield. Also, among the 

different modules evaluated for the BLLD management 

under eld conditions, integrated module with black 

silver mulching (Module 2) is performing better than 

other modules by recording highest fruit yield 

(323.33q/ha) with least disease incidence of 2.2%.

Under in vitro condition, two nematicidal Bacillus 

strains, Bacillus subtilis CRB7 and Bacillus marisavi 

CRB2 considerably enhanced the percent germination 

and vigour index (I and II) compared to control. 

Through polymerase chain reaction (PCR), presence of 

maximum 10 AMP genes were identied from B. 

marisavi strain CRB2 which are responsible for the 

biosynthesis of iturin, bacilysin, bacillomycin, surfactin, 

subtilin, mersacidin, ericin, subtilosin and mycosubtilin 

followed by  B. subtilis strain CRB7 with eight AMP 

genes. Under field condition, biocontrol efcacy of 

nematicidal Bacillus strains, Bacillus subtilis CRB7 and 

Bacillus marisavi CRB2 were evaluated against 

Meloidogyne incognita infecting okra cv. Kashi Pragati. 

Among imposed twelve treatments, the two treatments 

T7 and T8 having different delivery mechanisms such as 

seed treatment with Bacillus subtilis CRB7 @20 g/kg seed 

+ soil application of Bacillus subtilis CRB7 enriched 

vermicompost (2 tonnes/ha) + Soil drenching Bacillus 

subtilis CRB7 @ 1% at 30 days interval and seed 

treatment with Bacillus marisavi CRB2 @20 g/ kg seed + 

soil application of Bacillus marisavi CRB2 enriched 

vermicompost (2 tonnes/ha)  + soil drenching Bacillus 

marisavi (CRB2) @ 1% at 30 days interval respectively 

were found effective in reducing maximum nal root 

knot nematode population in soil 62.5 and 58.9%, egg 

mass per root system  56.1 and 54.0% with lesser gall 

index 1.73 and 1.87  and maximum yield of 16.79 and 

16.30 tonnes/ha, respectively compared to control 

(12.26 t/ha). Under pot condition through nematode 

inoculation, brinjal root stock (Solanum melongena EG-

219) was found moderately resistant to root knot 

nematode (Meloidogyne incognita).
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keâeÙe&keâejer meejebMe

 Hkk-—-vuq-i-& Hkkjrh; lCth vuqla/kku laLFkku] okjk.klh 
ds vUrxZr vuqla/kku] çlkj ,oa fodkl dh xfrfof/k;k¡] N% o`gn~ 
dk;ZØeksa Øe”k% ¼1½ ,dh—r thu çca/ku ¼2½ lfCt;ksa esa cht 
lao/kZu ¼3½ csgrj lalk/ku çca/ku ds ek/;e ls mRikndrk o`f) 
¼4½ rqMkbZ mijkUr çca/ku ,oa ewY; lao/kZu ¼5½ vuqla/kku o 
fodkl dh vko';drkvksa dh çkFkfedrk ,oa Hkkjrh; lCth 
vuqla/kku laLFkku }kjk fodflr çkS|ksfxdh ds çHkko dk 
fo'ys"k.k ¼6½ ,dh—r ikS/k LokLF; çca/ku vkSj 15 cká 
foÙkiksf"kr ifj;kstuk, py jgh gSA bu lHkh o`gn~ dk;ZØeksa esa 
fof'k"V mís';ksa ds lkFk dbZ mi&ifj;kstuk,a lekfgr gSA

 VekVj ds vuqokaf'kd mUu;u ifj;kstuk ds varxZr ladj 
oh- vkj- Vh- 16&11 dks vf/kd mRiknu ds fy, mR—"V ik;k 
x;kA o"kkZ _rq esa VekVj ds i`FkD—r oa'kØe oh- vkj- Vh- 34 
rFkk oh- vkj- Vh- 16&1 esa i.kZdqapu jksx dk çHkko de jgk 
rFkk mPp mRiknu dh {kerk Hkh ik;h x;h tcfd vfxze 
iafä;k¡ oh- vkj- Vh- ds- ch- & 14] oh- vkj- Vh- ds- ch- & 8] oh- 
vkj- Vh- ds- ch- & 9 rFkk oh- vkj- ,u- vkj- Vh- & 12 iks"k.k 
lEcaf/kr xq.kksa gsrq mR—"V ik;h x;hA yky Qy okyh psjh 
VekVj ds varxZr oh- vkj- lh- vkj- Vh- &2] oh- vkj- lh- vkj- 
Vh- & 14 ,oa oh- vkj- lh- vkj- Vh-& 9 vf/kd mRiknu ds 
lkFk lkFk mPp Vh,l,l ds fy, mR—"V ik;h x;h tcfd 
psjh VekVj lewg esa ihys Qy okyh mPph—r oa'kØe oh- vkj- 
lh- okbZ- Vh-&6] oh- vkj- lh- okbZ- Vh-&3 rFkk oh- vkj- lh- 
vkj- Vh-&9 iks"kdh; xq.kksa gsrq mÙke ik;h x;hA 

 cSaxu ds nks ladjksa vkbZ- oh- ch- ,p- vkj-& 19 
¼,pvkjch@ch 3&17& xksy Qy ½ rFkk vkbZ- oh- ch- ,p- ,y-
& 23 ¼,p,ych@ ch 3&17& yEck Qy½ dk p;u vf[ky 
Hkkjrh; lefUor vuqla/kku ifj;kstuk ¼lCth Qly½ ds 
varxZr cgqLFkkuh; ijh{k.k ds fy;s fd;k x;k gSA cSaxu ds 
mPph—r oa'kØeksa esa xksykdkj Qy lewg esa lh ,p ch vkj&2 
x ch lh ch 3&1¼vkbZ- oh- ch- vkj-&20½ ,oa yEcs Qy lewg esa 
mÙkjk x ts ch &7 ¼vkbZ- oh- ch- ,y-& 28½ v- Hkk- l- vuq- i- 
¼lCth Qly½ ds ijh{k.kksa esa mR—"V ik;s x;sA cSaxu dh 
çtkfr dk'kh fgekuh dks mÙkj çns'k esa [ksrh gsrq foeksfpr ,oa 
vf/klwfpr fd;k x;k gSA

 fepZ esa oh- vkj- 339 x oh vkj 338 ds ladj.k ls çkIr ,d 
vUr% çtkfr oa'kØe vkbZ- vkbZ- oh- vkj- lh- &18132 mR—"V 

ik;h x;h gS rFkk bldk p;u v-Hkk-l-vuq-i-
¼lCth Qly½ ds varxZr cgqLFkkuh; ijh{k.k ds fy;s fd;k 
x;k gSA fepZ ds ladj ,&7 x bZlh& 519636 rFkk ,&1 x oh- 
vkj-&339 mR—"V ik;s x, rFkk dbZ ladj la;kstuksa us 
lfEefyr oh- vkj-&339 vf/kd mRiknu ,oa jksx çfrjksf/krk 
ds fy, mR—"V fir` ik;k x;kA fepZ esa varjtkrh; ladj.k ls 
çkIr 20 ikS/k lewg i.kZ dqapu jksx çfrjksf/krk gsrq mR—"V ik;s 
x,A fepZ dh nks ladj çtkfr;ksa ¼dk'kh rst ,oa dk'kh jRuk½ 
rFkk ,d fdLe ¼dk'kh vkHkk½ dks mÙkj çns'k esa [ksrh gsrq 
foeksfpr ,oa vf/klwfpr fd;k x;k gSA 

 eVj ds vuqokaf'kd mUu;u ds varxZr cgq Qwy çHksn oh-
vkj-ih-,e-&901&5 Qyh mit çfr ikS/k xq.k gsrq mR—"V 
ik;k x;kA de vof/k esa idus okyh lewg esa rhu mPph—r 
oa'kØe oh-vkj-ih-bZ-&29] oh-vkj-ih-&16 x oh-vkj-ih-&25 rFkk 
oh-vkj-ih-&22 x Mh-,-vkj-,y-&404 vxsrhiu rFkk Qyh 
mit çfr ikS/k xq.k gsrq mR—"V ik;s x, tcfd oh-vkj-ih-bZ-
&60 ,oa oh-vkj-ih-bZ-& 66 yEch Qyh okyh mR—"V vxsrh 
oa'kØe ik;s x;sA eVj dh u;h fdLe oh-vkj-ih-bZ-&903 dks 
cgqLFkkuh; ijh{k.k gsrq p;fur fd;k x;kA

 yksfc;k ds mPph—r oa'kØe oh-vkj-lh-ih-&218&1 rFkk 
oh-vkj-lh-ih-&68&2 mit rFkk vkS|kfudh y{k.kksa ds fy, 
mR—"V ik;s x;sA yksfc;k dh 11 mPph—r oa'kØeksa dks Hkk-—-
vuq-i-&jk"Vªh; ikni vkuqoaf'kd lalk/ku C;wjks esa tek dj ds 
mudk vkbZ-lh- Øekad çkIr fd;k x;kA

 lse rFkk Qjk'k chu ds vkuqokaf'kd mUu;u dh 
mi&ifj;kstuk ds varxZr yrkuqek lse dh nks fdLesa Øe”k% 
dk'kh dqaMy ,oa dk'kh 'khry ,oa lCth ;ksX; Qjk'k chu dh 
nks fdLesa dk'kh jktgal ,oa dk'kh lEiUu dks mÙkj çns'k esa 
[ksrh gsrq foeksfpr ,oa vf/klwfpr fd;k x;k gSA

 cht tfur xksMZ~l Qlyksa esa djsyk ds mPph—r oa'kØe 
oh-vkj-ch-Vh-th-&47&1 rFkk oh-vkj-ch-Vh-th-&10 fofHkUu 
vkS|kfudh xq.kksa gsrq mR—"V ik;s x,A lQsn Qy okys 
oa'kØeksa esa oh-vkj-ch-Vh-th-&37 rFkk oh-vkj-ch-Vh-th-&11&1 
mit ,oa xq.koÙkk ?kVdksa gsrq mR—"V ik;s x,A oh-vkj-ch-Vh-
th-&5 x oh-vkj-ch-Vh-th-&2&1 uked ladj mit ds fy, 
csgrj ik;k x;kA ykSdh ds yEcs Qy lewg ds ladjks esa oh-
vkj-ch-th-&1 x oh-vkj-ch-th-&3 rFkk oh-vkj-ch-th-&8 x oh-



vkj-ch-th-&6 mR—"V ik;s x, tcfd xksy Qy lewg ds 
ladjksa esa oh-vkj-ch-th-&27 x oh-vkj-ch-th-&34 ,oa oh-vkj-ch-
th-&4 x oh-vkj-ch-th-&59 vf/kd mit ds fy, mRd`"V ik;s 
x,A ykSdh dh rhu fdLeksa dk'kh dhfrZ] dk'kh dqaMy ,oa dk'kh 
fdj.k dks mÙkj çns'k esa O;kikfjd [ksrh gsrq foeksfpr ,oa 
vf/klwfpr fd;k x;k gSA ekse jfgr isBk ds i`FkD—r oa'kØeksa 
dk çn'kZu Hkh csgrj ik;k x;kA

 fpduh rksjbZ dh fdLe dk'kh Js;k rFkk ladj dk'kh 
jf{krk dks iatkc] mÙkj çns'k] fcgkj ,oa >kj[k.M esa [ksrh gsrq 
foeksfpr ,oa vf/klwfpr fd;k x;k gSA blds vykok dk'kh 
T;ksfr uked fdLe ,oa dk'kh lkSE; uked ladj dks Hkh mÙkj 
çns'k esa [ksrh gsrq foeksfpr ,oa vf/klwfpr fd;k x;k gSA 
fpduh rksjbZ ds oa'kØe ohvkj,lth&7&17 esa cklerh 
pkoy tSlh fo'ks"k lqxa/k dk dkj.k gsDlsuy vkSj 3& 
vkDVku‚u dh mPp ek=k ikbZ x;h gSA ulnkj rksjbZ dh 
çfof"V;k¡ tSls ohvkjvkjth& 110] ohvkjvkjth& 1&16 vkSj 
ohvkjvkjth&8&17 vkS|kfudh xq.kksa ds fy, mR—"V ikbZ xbZa 
,oa ç{ks= n'kk esa ulnkj rksjbZ ds ekstSd fo"kk.kq ,oa e`nq jksfey 
vkflrk jksx ds y{k.kksa ls eqä ik, x,A lriqfr;k ds pkj 
çHksn vkS|kfudh xq.kksa ds fy, mR—"V ik, x,A

 dqEgM+k ,oa [khjk Qly mUu;u ds varxZr mPph—r 
oa'kØe ohvkjihds&9&01 ,oa ohvkjihds&22 esa vf/kdre 
çfr ikS/k mit ik;h x;hA dk'kh f'kf'kj uked dqEgM+s dh 
tYnh idus okys ladj dks mÙkj çns'k jkT; fdLe foekspu 
lfefr }kjk foeksfpr ,oa vf/klwfpr fd;k x;k gSA pIiu díw 
ds mPph—r oa'kØe ohvkj,l,l &65 vkSj ohvkj,l,l 
&66 mit vkSj xq.koÙkk ds fy, mR—"V ik, x,A e/;e 
vof/k esa idus okyh pIiu díw dh >kM+huqek fdLe dk'kh 
'kqHkkaxh dks jkT; fdLe foekspu lfefr }kjk mÙkj çns'k ds 
fy, foeksfpr ,oa vf/klwfpr fd;k x;k gSA [khjs dh mit 
vkSj mit lEcaf/kr y{k.kksa ds fy, ladj ohvkjlh;w,p& 
16&01 dks mR—"V ik;k x;kA [khjs ds mPph—r oa'kØeksa esa 
ohvkjlh;w ls-&12&03 rFkk ohvkjlh;w ls-&12&02 ds Qyksa 
dk jax] –';rk ,oa mit xq.kksa gsrq mRd`"V ik;s x;sA [khjs ds 
ladj dk'kh uwru dks jkT; fdLe foekspu lfefr }kjk mÙkj 
çns'k ds fy, foeksfpr ,oa vf/klwfpr fd;k x;k gSA

 [kjcwts ds 15 mPph—r oa'kØeksa ¼,aMªkseksuksfl;l ;k 
eksuksfl;l½ dk ewY;kadu fd;k x;k vkSj ohvkj,e,e &170 
vkSj ohvkj,e,e &186 lcls mR—"V ik, x,A [kjcwts dh 
taxyh fdLe vkjlh,e@ihds@45 ,oa ç{ks= n'kk esa e`nq 
jksfey vkflrk jksx ds çfr çfrjks/kh ikbZ x;hA rjcwt ds 
oa'kØe  ohvkjMCY;w&514&1 vkSj ohvkjMCY;w &514 dks mPp 
mit vkSj Vh,l,l ds fy, mR—"V ik;k x;kA ihyh f”kjk 

okyh iÙkh ekdZj ;qä ,d vuks[kh vUr% çtkfr oa'kØe 
ohvkjMCY;w&14&1 dh igpku dh x;h ftlesa Qy dh Ropk 
,oa xwnk ihys jax dk gksrk gSA fVaMs rFkk ddM+h ds rhu&rhu 
çHksnksa dks mit ,oa xq.koÙkk ?kVdksa gsrq mR—"V ik;k x;kA

 2018&19 ds nkSjku if'peh mÙkj çns'k ,oa vksfM'kk ls 
fHkUMh dh 47 u;h çfof"V;k¡ ,d= dj laof/kZr dh x;hA fHkUMh 
ds 90 ladjks ds ewY;kadu ds i'pkr ohvkjvks&178 x 
416&10&1] ohvkjvks &110 x dk'kh Økafr vkSj vksds& 
99&335 x ohvkjvks &109 dks mit ,oa ihr f'kjk ekstsd 
fo"kk.kq jksx çfrjksf/krk ds fy, mR—"V ik, x,A 
ohvkjvks&120 vkSj ohvkjvks &125 Qy mRiknu] Qy dh 
xq.koÙkk vkSj jksx çfrjksf/krk ds mR—"V ik, x,A fHkUMh dh 
lkr taxyh çtkfr;k¡ ç{ks= n'kk esa ihr f'kjk ekstSd fo"kk.kq 
rFkk bZlh,yoh jksx ds fy, çfrj{kh ik;ha x;ha ftldh iqf"V 
csxkseks fo"kk.kq yf{kr çkbej dk mi;ksx djds gq, vkf.od 
ijh{k.k esa Hkh gq;hA fHkUMh dh nks fdLesa dk'kh ykfyek ,oa 
dk'kh peu rFkk ,d ladj dk'kh l`f"V dks jkT; fdLe 
foekspu lfefr }kjk mÙkj çns'k ds fy, foeksfpr ,oa 
vf/klwfpr fd;k x;k gSA 

 xksHkh oxhZ; Qlyksa ds varxZr] xksHkh ds 72 çHksnksa dk 
ewY;kadu fd;k x;k ftlesa e/; vDVwcj ifjiDork lewg esa 
ohvkjlh,Q&75&1 ,oa ohvkjlh,Q&86] vDVwcj var ls e/; 
uoEcj ifjiDork lewg es a ohvkjlh,Q&27 ,oa 
ohvkjlh,Q&32 rFkk uoEcj var ls e/; fnlEcj ifjiDork 
lewg es a ohvkjlh,Q&104] ohvkjlh,Q&202 ,oa 
ohvkjlh,Q&22 mR—"V ik, x,A uoacj ds igys i[kokM+s esa 
rS;kj gks tkus okyh dk'kh xksHkh&25 fdLe dks mÙkj çns'k esa 
[ksrh gsrq foeksfpr ,oa vf/klwfpr fd;k x;k gSA dksf'kdkæO;h 
uj cU/; ladjksa ohvkjlh,Q&41 x ohvkjlh,Q&75&1 

0
¼28&30  ls-½] ohvkjlh,Q&41 x ohvkjlh,Q&50 ,oa 

0ohvkjlh,Q&131 x ohvkjlh,Q&86 ¼25&28  ls-½ rFkk 
ohvkjlh,Q&110 x ohvkjlh,Q&50 ,oa ohvkjlh,Q& 110 

0
x ohvkjlh,Q&104 ¼20&25  ls-½ dk p;u fd;k x;k ftuesa 
15&25 çfr'kr rd ladj vkst rFkk fofHkUu rkiekuksa ij dMZ 
fuekZ.k gksrk gSA m".k dfVca/kh; dsy dk ,d çk:i oh vkj 
dsy &1 esa mÙkj Hkkjr ds eSnkuh {ks=ksa esa Hkh cksfYVax] iq"iu ,oa 
cht cuuk ik;k x;k gS rFkk bl fdLe esa olarhdj.k dh 
t:jr ugha gksrh gSA 

 tM+ okyh Qlyksa ds varxZr xktj ds çHksn ohvkjlh,vkj 
&186] ohvkjlh,vkj&201] ohvkjlh,vkj&185 ,oa 
ohvkjlh,vkj&109 ¼yky tM+½] ohvkjlh,vkj&126] 
ohvkjlh,vkj&124 ,oa ohvkjlh,vkj&89&1 ¼dkyk tM+½] 
ohvkjlh,vkj&91&1 ,oa ohvkjlh,vkj &91&2 ¼ukjaxh 
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tM+½] ohvkjlh,vkj&153] ohvkjlh,vkj&127 rFkk rFkk 
ohvkjlh,vkj &178 ¼ihyk tM+½] ohvkjlh,vkj &160 ¼Øhe 
jax dk tM+½ vkSj ohvkjlh,vkj &107&1] ohvkjlh,vkj& 
107&2 ,oa ohvkjlh,vkj &171&1 ¼bUæèkuq"kh tM+½ dks tM+ 
dh xq.koÙkk ds lkFk& lkFk vfèkd mit ds fy, csgrj ik;k 
x;kA xktj dh dkys tM+ okyh fdLe dk'kh —".kk 
¼ohvkjlh,vkj &126½ rFkk ewyh dh nks fdLeksa dk'kh ewyh 
&40 ,oa dk'kh yksfgr dks mÙkj çns'k esa [ksrh gsrq foeksfpr ,oa 
vfèklwfpr fd;k x;k gSA ewyh ds ladjksa ds ewY;kadu mijkUr  
6 ladj mR—"V ik;s x,A 

 lfCt;ksa esa ruko çcaèku gsrq tSo rduhdh ,oa ijkthuh 
uokpkj ds varxZr Qwy xksHkh ¼czsfldk vksysjsfl;k½ esa 
,xzkscDVsfj;e eè;LFk vkuqokaf'kd :ikarj.k ds çksVksd‚y dks 
vuqdwfyr fd;k x;kA fHk.Mh esa dikl ds ,l,lvkj ekdZj 
dh gLrkarj.kh;rk dh laHkkouk dk vkadyu fd;k x;k tks 
dsoy 6 izfr”kr ds yxHkx ik;h x;hA fHk.Mh ds bus'ku yhQ 
dyZ ok;jl ds vk.kfod y{k.k dk dk;Z lEiUu gqvkA

 blh Øe esa vksb,ylhch ds chVk lh&1 thu ds jksxtU; 
lEcafèkr vè;;u vkn'kZ ikSèk esa LFkkfir fd;s x,A vkJ;h 
ikSèkks a esa fepZ i.kZ dqapu fo"kk.kq] Vhvks,ylhthoh] 
Vhvks,ylh,uMhoh] Vhvks,ylhdsoh] Vhvks,yih,eoh rFkk 
vkj,,ylhoh ds ihlhvkj vkèkkfjr p;u gsrq lEcafèkr 
fo"kk.kqvksa ds fy, fof'k"V çkbejksa dh vfHkdYiuk dh x;hA 
ÇHkMh dh fdLe dk'kh Økafr esa Lora= buIykaVk :ikarj.k dks 
nksgjk;k x;kA dqy 2500 ikSèkksa ds :ikarj.k ds i'pkr 20 
Vh&0 ikSèk Øeksa esa ,uihVh&2 thu dh mifLFkfr dh iqf"V gqÃA 
VekVj ,oa fHk.Mh esa fØLij dSl&9 eè;LFk thukse laiknu 
dk;Z dks vkxs c<k;k x;k ftlls ikSèk :ikarj.k gsrq vko';d 
osDVj dk fuekZ.k gks ldsA cSxu ¼lksyue esykuthuk½ esa fjYl 
ds lewgksa dk mi;ksx djds vkjfcVjsjh vkSj ekbØks lSVsykbV 
ekdZjksa ij vkèkkfjr mPp ?kuRo vkuqoaf'kd Çydst uD+'ks dk 
fuekZ.k fd;k x;k gSA eVj ds tuu æO; esa pwÆ.ky vkflrk 
lEcafèkr ekdZjksa dh fofoèkrk dk ewY;kadu ,oa lR;kiu fd;k 
x;k rFkk dÃ Mh,u, ekdZj pwÆ.ky vkflrk çfrjksèkh thu 
Ãvkj &1 ,oa Ã vkj&1 ls tqM+s gq, ik;s x,A

 vYi çpfyr ,oa Hkfo"; esa dke vkus okyh lfCt;ksa ds 
vuqokaf'kd mUu;u ds varxZr iaf[k;k¡ lse ds 153 tuuæO; 
çfof"V;ksa dk fofHkUu vkS|kfudh xq.kksa gsrq ewY;kadu fd;k x;k 
rFkk çHksn ohvkjMCY;qch& 29] ohvkjMCY;qch& 45] 
ohvkjMCY;qch& 46] ohvkjMCY;qch& 56] ohvkjMCY;qch& 57] 
ohvkjMCY;qch& 60] ohvkjMCY;qch& 71] ohvkjMCY;qch& 77] 
ohvkjMCY;qch& 91 ,oa ohvkjMCY;qch& 94 Qyh mRiknu gsrq 
mR—"V ik, x;s tcfd çHksn ohvkjMCY;qch& 69 dan xq.kksa ds 

fy, mÙke ik;k x;kA Xokj Qyh ds vkB çHksn fofHkUu 
vkS|kfudh xq.kksa ,oa jksx çfrjksfèkrk gsrq mR—"V ik;s x;sA 
ckdyk ds 115 çHksnksa dk mit ,oa vkS|kfudh xq.kksa gsrq 
ewY;kadu fd;k x;k rFkk eqjknkckn& 103] Ãlh 628941] Ãlh 
628921] Ãlh 841776] psjh] Ãlh 841609] ÃVh& 3160 ,oa 
ÃVh&1107 tSls çHksn mit ,oa jksx çfrjksfèkrk gsrq mR—"V 
ik, x;sA lCth lks;kchu ds 125 çHksnks dk fofHkUu vkS|kfudh 
xq.kksa gsrq ewY;ka~du fd;k x;k ftuesa Lo.kZ olqaèkjk] Ãlh& 148] 
,th,l& 406] ,th,l& 447] Ãlh& 215 rFkk ,th,l& 429 
Qyh mit çfr ikSèk ds fy, mR—"V ik;s x;sA Çl?kkM+k dk 
çHksn ohvkjMCY;wlh&1 'kq"d inkFkZ dh ek=k ,oa Qy mit ds 
fy, mÙke ik;k x;kA dey dk çHksn ohvkj,y&1 fofHkUu 
vkS|kfudh xq.kksa gsrq mR—"V ik;k x;kA blds vykok dey esa 
dkf;d tuu dh çfØ;k dks ekudh—r fd;k x;kA djsew 
lkx ds çHksn ohvkjMCY;w,l &1] ohvkjMCY;q,l&4] 
ohvkjMCY;w,l &8] ohvkjMCY;w,l &9] ohvkjMCY;w,l &23] 
ohvkjMCY;w,l &24 ,oa ohvkjMCY;w,l &25 fofHkUu 
vkS|kfudh xq.kksa gsrq mR—"V ik;s x;sA csch d‚uZ ds 
ch,l,ych çfrjksèkh ,oa xzkgh çHksnksa ds tSo&jklk;fud 
fo'ys"k.k ls Kkr gqvk fd lexz fQu‚y dh ek=k lcls vfèkd 
çfrjksèkh vUr%tkr oa'kØe ¼vkÃvkÃohvkjchlh &13½ esa rFkk 
lcls de xzkgh vUr%tkr oa'kØe ¼vkÃ vkÃohvkjchlh &19½ 
esa ikÃ xÃA

 cFkqvk ds lkr izHksnksa ds ewY;kadu ds i”pkr~ rhu fdLesa 
dk”kh cFkqvk&2 ¼ohvkjlh,pbZ&2] gjs iŸks½ dk”kh cFkqvk&4 
¼ohvkjlh,pbZ&4] cSaxuh gjs iŸks½ rFkk iwlk cFkqvk&1 ¼cSaxuh 
gjs iŸks½ tSo Hkkj mit ds fy, mRd`"V ik;s x;sA dk”kh 
cFkqvk&2 ,oa dk”kh cFkqvk&4 dks mŸkj izns”k esa [ksrh gsrq 
foeksfpr ,oa vf/klwfpr fd;k x;kA pkSykbZ ds 165 tuunzO;ksa 
ds ewY;kadu esa ,,e&2 ,] ,,e&8] ,,e&32] ,,e&42] 
,,e&44] ,,e&64 ,] ,,e&131 ,oa ,,e&133 gjk iŸkk 
mit ds fy, mRd`"V ik;k x;kA pkSykbZ dh fdLe dk”kh 
lqgkouh dks mŸkj izns”k esa [ksrh gsrq foeksfpr ,oa vf/klwfpr 
fd;k x;k gSA 

 dkf;d çtfur ,oa cgqo"kÊ; lCth Qlyksa ds vuqokaf'kd 
mUu;u dh ifj;kstuk ds varxZr ijoy dk çHksn ohvkjihth 
&217 dks Qy mit çfr yrk 13 fdyksxzke ds lkFk mR—"V 
ik;k x;kA ijoy dh fdLe dk'kh lqQy ,oa dk'kh vewY; dks 
jkT; fdLe foekspu lfefr }kjk mÙkj çns'k ds fy, foeksfpr 
,oa vfèklwfpr fd;k x;k gSA ddjksy ds çHksn 
ohvkj,lVhth&38 ¼2-44 fdxzk½] ohvkj,lVhth&20 ¼1-95 
fdxzk½ ,oa ohvkj,lVhth&6 ¼1-94 fdxzk½ Qy mit çfr ikSèk 
gsrq Øe'k% mR—"V ik;s x,] tcfd djrksyh ds çHksn 
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ohvkj,lÃth&10 ¼1-81 fdxzk½ ,oa ohvkj,lÃth&9 ¼1-75 
fdxzk½ Qy mit çfr ikSèk ds fy, mÙke ik;s x,A dqan: ds 
14 tuunzO;ksa ds ewY;kadu ds mijkar ohvkjvkÃth&16 ¼15-
19 fdxzk½] ohvkjvkÃth&14 ¼14-78 fdxzk½ ,oa 
ohvkjvkÃth&4 ¼7-95 fdxzk½ Qy mit çfr ikSèk gsrq Øe'k% 
mR—"V ik;s x,A iksÃ lkx ds lkr çHksn vfèkd mRiknu gsrq 
mR—"V ik;s x,A iksÃ lkx esa dkyj lM+u jksx ds Rofjr 
igpku gsrq fofèk fodflr dh x;hA dk'kh iksÃ &1] dk'kh iksÃ 
&2 rFkk dk'kh iksÃ &3 fdLeksa dks mÙkj çns'k esa [ksrh gsrq 
foeksfpr ,oa vfèklwfpr fd;k x;k gSA lgtu ds mR—"V 
çHksnksa ohvkj,evks&17] ohvkj,evks&16] ohvkj,evks&21] 
ohvkj,evks&9] ohvkj,evks&10] ohvkj,evks&12 ,oa 
ohvkj,evks&14 esa Qy çfr ikSèk çfr o"kZ dh la[;k 200 ls 
T;knk ikÃ x;hA

 lefUor thu çcaèku ds o`gn~ dk;ZØe ds varxZr 44 eq[; 
,oa vYi mi;ksxh lfCt;ksa ds lkFk&lkFk muds taxyh fdLeksa 
dks vuqjf{kr fd;k x;kA dqy 74 fodflr çtuu lkefxz;ksa 
dk vkÃ lh Øekad çkIr fd;k x;kA bl o"kZ 20 lCth Qlyksa 
ds 253 çHksnksa dks ,df=r dj tuuæO; laoÆèkr fd;k x;kA 
blds vykok lCth Qlyksa dh 22 çtkfr;ksa ds 1063 
çfof"V;ksa dks 'kksèk gsrq fofHkUu laLFkkuksa dks lkexzh gLrkarj.k 
le>kSrs ds mijkar fn;k x;kA

 lfCt;ksa esa cht o`f)dj.k dh o`gn~ dk;ZØe ds varxZr 
22 lCth Qlyksa ds dqy 27075-53 fdxzk lCth cht dk 
mRiknu fd;k x;kA dqy cht esa Hkk-—-vuq-i-&Hkkjrh; lCth 
vuqlaèkku laLFkku ds eqDr ijkfxr fdLeksa dk 23811-03 fdxzk 
Vh-,y- cht dk mRiknu fd;k x;k rFkk 1524-40 fdxzk ds 
jk"Vªh; ekax ds lkis{k 3083-0 fdxzk çtud cht dk mRiknu 
fd;k x;kA eqDr ijkfxr fdLeksa ds vykok lCth fdlkuksa gsrq 
cSaxu] VekVj] fepZ ,oa usuqvk ds 151-4 fdxzk ,Q&1 ladj 
cht dk Hkh mRiknu fd;k x;kA cht xq.koÙkk vuqj{k.k ,oa 
cht foØ; gsrq laLFkku ,oa blds miØeksa ds 297 cht uewuksa 
dh cht tk¡p ç;ksx'kkyk esa xq.koÙkk ¼vadqj.k çfr'kr½ dh 
tk¡p dh x;hA laLFkku dh 17 lCth Qlyksa dh fdLeksa ds x`g 
okfVdk cht ds iSdsV rS;kj fd;s x;s ,oa fdlkuksa dks cht 
forfjr fd;s x;sA {ks=h; vuqlaèkku dsaæ] ljxfV;k ij 29482 
fdxzk cht ,oa jksi.k lkexzh rS;kj dh x;h ftlesa gYnh ,oa 
lwju Hkh lfEefyr FksA çkbÇex] dksÇVx] chtk.M ifjorZu ,oa 
cht oèkZu ds vè;;u ds varxZr ;g ik;k x;k fd iksÃ lkx ds 
cht dks Çtd ,oa vk;ju uSuks d.kksa ls çkbÇex djus ij lhlk 
dh fo"kkärk çHkkoh :i ls de djus esa enn feyrh gSA 
lgtu esa cht fodkl] ifjiDork ,oa 'kq"du ds nkSjku gksus 
okyks cká&tSo jklk;fud cnykoksa ds vè;;u ls ;g Kkr 

gqvk fd ifjiDo voLFkk dh vksj vxzlj cht dh vadqj.k 
{kerk vfèkd gksrh gS rFkk Qwy vkus ds 49 fnu ckn cht esa 
'kq"du çfrjksèk ,oa vadqj.k {kerk vk tkrh gSA lCth Qlyksa esa 
eèkqef[[k;ksa dh lgk;rk ls cht laoèkZu gsrq fd;s x;s ijkx.k 
lEcafèkr vè;;u esa Kkr gqvk fd usuqvk vkSj ykSdh esa 5 
çfr'kr 'kdZjk $ 5 çfr'kr xqM+ $ cgq&foVkfeu $ 200 
ihih,e uSuks Çtd v‚DlkbM dk mipkj iwjs Qly vofèk esa 
ijkx.kdrkZvksa dh vfèkdre la[;k dks vkdÆ"kr fd;kA lCth 
chtksa dks lq[kkus ,oa Hk.Mkj.k lEcafèkr ifj;kstuk ds varxZr 
;g ik;k x;k fd isBk dh fdLe dk'kh èkoy ds cht esa 
ftvksykbV chM~l ,oa flfydk tsy tSls 'kq"ddksa dk mi;ksx 
djus ls çFke 24 ?kaVs ds vUnj gh vfèkdre ueh lekIr gks 
tkrh gSA dqEgM+k dh dk'kh gfjr fdLe] ewyh dh dk'kh gal 
fdLe rFkk yksfc;k dh dk'kh fufèk fdLe esa ftvksykbV chM~l 
,oa flfydk tsy ds lkFk Hk.Mkj.k ds ekudhdj.k vè;;u esa 
;g ik;k x;k fd 'khr HkaMkj x`g esa ftvksykbV chM~l ds lkFk 
HkaMkfjr cht esa 12 eghus ds ckn Hkh cht dh xq.koÙkk lkFkZd 
:i ls fo|eku jghA

 lCth mRiknu foHkkx esa çk—frd :i ls goknkj 
i‚yhgkml esa fd, x, vè;;uksa ls irk pyk fd VekVj esa 
nks&ruk lèkkÃ ç.kkyh ,u,l&4266 fdLe ds fy, lcls 
mi;qä gS ftlls çfr ikSèk 11-3 fdxzk mit çkIr gqÃA 
,u,l&4266 esa ikni o`f) fu;kedksa ¼,u,,@15 ihih,e $ 
lSfyflfyd vEy½ ds fNM+dko ls mit ¼10-63 fdxzk çfr 
ikSèkk½] Qyksa dh yackÃ ¼4-78 lseh½] Qy O;kl ¼5-63 lseh½ 
bR;kfn mÙke ik;k x;k] ftls ftczsfyd vEy $ lSfyflfyd 
,flM }kjk vuql`r ik;k x;kA f'keyk fepZ esa lèkkÃ ç.kkyh 
dh ilan cktkj ij fuHkZj gks ldrh gS] D;ksafd nks rus dh 
lèkkÃ fofèk ls de ysfdu cM+s Qy feyrs gSaA blh rjg] rhu 
rus dh lèkkÃ ls FkksM+s ijarq vPNs vkdkj ds Qy izkIr gksrs gSaA 

 lCth vkèkkfjr Qly ç.kkyh ds varxZr] 2017&18 ds 
,d iwjs Qly pØ ds ckn] pkoy ds lerqY; mit ds lanHkZ 
es a mPpre dqy mRikndrk ¼278-97 dq ary@gs-½ 
yk s fc;k&VekVj&ÇHkMh ds lkFk çkIr g qÃ rFkk 
ÇHkMh&VekVj&yksfc;k ¼271-98 dqary@gs-½ nwljs LFkku ij 
jgkA [kjhQ&2018 esa] cSaxu dh Qly ls lcls vfèkd pkoy 
ds lerqY; mit ¼177-57 dqary@gs-½ çkIr gqÃA jch 
2018&19 esa] mPpre pkoy lerqY; mit VekVj ¼112-48 
dqary@gs-½ esa ntZ dh xÃA ykSdh&xsgwa&pkSykÃ Qly i)fr 
dks lcls vfèkd ykHkdkjh ik;k x;k D;ksafd bldk ykHk% O;; 
vuqikr vfèkdre ¼2-43½ FkkA

 lfCt;ksa esa lL; fØ;kvksa }kjk tSo&lq–<hdj.k ds mís'; 
ls fd, x, vè;;u esa lksysuslh dqy vkSj xksHkh&oxÊ; Qlyksa 
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¼VekVj] QwyxksHkh rFkk iÙkkxksHkh½ ds fy, cuk, x, fof'k"V 
lw{e iks"kd rRoksa ds la#i.k ds i.kÊ; fNM+dko ls VekVj] 
iÙkkxksHkh ,oa QwyxksHkh esa Øe'k% 13-6&17-8 izfr”kr] 11-9&18- 
5 izfr”kr rFkk 9-4&20-0 izfr”kr rd mit esa o`f) ik;h 
x;hA yksfc;k ds 18 vkSj ÇHkMh ds 41 izHksnksa esa lw{e iks"kd 
rRoksa ds çkys[ku ls rkez] ykSg] tLrk vkSj eSaxuht dh ek=k esa 
bu Qlyksa esa O;kid fofHkUurk ikÃ xÃA

 lfCt;ksa dh tSfod [ksrh esa xkscj dh [kkn@ukMsi [kkn 
25 Vu@gsDVs;j ;k xkscj dh [kkn 10 Vu@gsDVs;j $ dsapqvk 
[kkn 3-5 Vu@gsDVs;j ds ç;ksx ls xktj] eVj vkSj dlwjh 
esFkh dh iSnkokj esa Øe'k% 14-60] 36-39 vkSj 81-21 izfr”kr 
o`f) ns[kh x;h ,oa ikjaifjd [ksrh dh rqyuk esa ykHk%O;; 
vuqikr 1-99 ls 6-17 ds chp ik;k x;kA VekVj vkSj czksdksyh 
esa] ikjaifjd ç.kkyh dh rqyuk esa tSfod [ksrh ds varxZr çkIr 
mit dk Lrj ekewyh :i ls de ¼8-06 vkSj 1-15 izfr”kr½ 
FkkA ,Ld‚Æcd vEy] dqy fQuksy vkSj çfr&v‚Dlhdkjdksa ds 
lanHkZ esa tSfod ç.kkyh ds varxZr lfCt;ksa dh xq.koÙkk] 
czksdksyh esa Øe'k% 40-1] 43-4 vkSj 16-8 izfr”kr vkSj dlwjh 
esFkh esa 31-8] 48-8 vkSj 14-96 izfr”kr] ikjaifjd ç.kkyh dh 
rqyuk esa csgrj FkhA ukMsi [kkn vkSj xkscj dh [kkn 25 
Vu@gsDVs;j ds ç;ksx ls feêh esa tSfod dkcZu lkexzh esa 
Øe'k%] 17-63 vkSj 22-42 izfr”kr vfHko`f) gqÃA 

 fofHkUu Qlyksa esa fMªi ÇlpkÃ ds varxZr fd, x, vè;;u 
es a yksfc;k ¼10-90 Vu@gsDVs;j½] VekVj ¼39-93 
Vu@gsDVs;j½] ÇHkMh ¼7-51 Vu@gsDVs;j½] iÙkkxksHkh ¼53-19 
Vu@gsDVs;j½ vkSj QwyxksHkh ¼48-47 Vu@gsDVs;j½ dh 
vfèkdre mit 100 izfr”kr ok"iksRltZu ij çkIr gqÃA 
rFkkfi] ty mi;ksx n{krk] tksfd 0-35&1-82 Vu@gsDVs;j 
lseh ds chp Fkh] 75 izfr”kr ok"iksRltZu ij vfèkdre ns[kh 
x;hA 

 varZtkrh; dye&caèku vè;;u esa] VekVj dh fdLe 
dk'kh veu dh mit cSaxu ds ewyo`ar vkÃlh&111056 vkSj 
vkÃlh&354557 ij Øe'k% 28-67 izfr”kr vkSj 36-36 izfr”kr 
vfèkd jghA blh çdkj] 'kh"kZ ij vfuf'prdky rd c<+us 
okyh ladj VekVj ¼,u,l 4266½ ls vkÃlh&111056 ds 
ewyo`ar ij dye caèksa gksus ij 79-8 izfr”kr vfèkd Qyksa dh 
mit çkIr gqÃA Qyksa ds xq.koÙkk ds lanHkZ esa dqy ?kqyu'khy 
Bksl dh lokZfèkd ek=k lksysue VksoZe x dk'kh veu vkSj lw;kZ 
x dk'kh p;u esa ns[kh x;hA blh çdkj] ykbdksihu dh mPp 
ek=k vkÃlh&354557 x dk'kh p;u ,oa  lksysue ySuflusVe 
x dk'kh vkn'kZ ds la;kstu esa  ns[kh xÃA Qyksa esa ,Ld‚Æcd 
vEy dh ek=k vkÃlh&354557 x dk'kh p;u ¼31-25 
feyhxzke@100 xzke½ esa vfèkdre Fkh rFkk lksysue 

,fFk;ksfide x dk'kh vkn'kZ ¼27-50 feyhxzke@100 xzke½ 
nwljs LFkku ij jgkA 

 yksfc;k esa [kj&irokj fu;a=.k lacfUèkr vè;;u esa 
vfèkdre mit ¼15-6 Vu@gsDVs;j½] dkyh i‚fyFkhu ds 
iyokj ds lkFk ntZ dh x;h ftls tSfod iyokj ¼14-8 
Vu@gsDVs;j½ }kjk vuql`r fd;k x;kA [kj&irokjuk'kh 
lacfUèkr vè;;u esa vfèkdre mit ¼12-3 Vu@gsDVs;j½ 
isafMesFkfyu 750 xzke@gsDVs;j ¼mn~Hko&iwoZ½ $ beStSFksik;j 
¼mn~Hkoksijkar½ ds vuqØfed ç;ksx ls çkIr dh xÃA

 jktek esa vfèkdre [kj&irokj fu;a=.k lwpdkad 
¼MCY;wlhvkÃ½ 98-9 izfr”kr] dkyh i‚fyFkhu ds iyokj ds 
lkFk vfHkysf[kr fd;k x;kA [kj&irokjukf'k;ksa esa vfèkdre 
MCY;wlhvkÃ ¼97-2 izfr”kr½] isafMesFkfyu@750 xzke@gsDVs;j 
¼mn~Hko&iwoZ½ $ lksfM;e ,lh¶yqvksjQsu $ DyksfMukQ+ksi 100 
xzke@gsDVs;j ¼mn~Hkoksijkar½ rRi'pkr isafMesFkfyu 750 
xzke@gsDVs;j ¼mn~Hko&iwoZ½ $ beStSFk sik;j 100 
xzke@gsDVs;j ¼mn~Hkoksijkar( 95-7 izfr”kr½ ds vuqØfed 
ç;ksx }kjk ik;k x;kA 

 dkyh i‚fyFkhu dh iyokj yxkus ls jktek dh mit esa 
mYys[kuh; o`f) ¼16-9 Vu@gsDVs;j½ vfHkysf[kr dh xÃA 
[kj&irokjukf'k;ksa esa vfèkdre mit ¼13-4 Vu@gsDVs;j½ 
isafMesFkfyu 750 xzke@gsDVs;j ¼mn~Hko&iwoZ½ $ lksfM;e 
,lh¶yqvksjQsu $ DyksfMukQ+ksi 100 xzke@gsDVs;j 
¼mn~Hkoksijkar½ ds ç;ksx ls çkIr gqÃA 

 laj{k.k —f"k ç.kkyh ds varxZr lCth vkèkkfjr [ksrh esa 
vo'ks"k çfrèkkj.k ds lkFk 'kwU; tqrkÃ ls gjs Hkqês dh vfèkdre 
mit ¼13-0 Vu@gsDVs;j½ çkIr gqÃ ftls ikjaifjd tqrkÃ ds 
lkFk vo'ks"k lekos'k ¼12-6 Vu@gsDVs;j½ }kjk vuql`r fd;k 
x;kA

 lfCt;ksa esa rqM+kÃ&mijkUr çcaèku vkSj ewY;laoèkZu ij 
fd, x, vè;;u ls irk pyk fd [khjs dh fuèkkuh vk;q dks 30 
ekbØksu ds ¶+ysDlÝs'k mikarfjr okrkoj.kh; laos"Vu 

0
¼iSdsÇtx½ esa] 15  lsfYl;l ij 28 fnuksa rd c<+k;k tk ldrk 
gSA [khjs ds HkaMkj.k dh xSlh; jpuk ¼16-6&19-9 izfr”kr 
v‚Dlhtu@3-2&3-7 izfr”kr dkcZu Mkbv‚DlkbM½ mikarfjr 

0
okrkoj.kh; HkaMkj.k esa 10 ,oa 15  lsfYl;l ij fHkUu jghA 
dkcZu Mkbv‚DlkbM dk c<+k gqvk Lrj ¼3-2& 3-7 izfr”kr½ 
Üolu xfrfofèk dks de djus ds ifj.kkeLo:i fuèkkuh thou 
dks c<+kus esa lgk;d FkkA HkaMkj.k ds nkSjku [khjs esa dqy 
fQuksy dh ek=k ?kV xÃ vkSj ;g deh 28 fnuksa ds 

0
HkaMkj.kksijkar 10 ,oa 15  lsfYl;l ij Øe'k% 58 izfr”kr vkSj 
53-4 izfr”kr jghA 

 Hkkjrh; lCth vuqlaèkku laLFkku }kjk fodflr 
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çkS|ksfxfd;ksa ds vkÆFkd çHkko ds vk¡dyu ls irk pyk fd 
2007&08 ls 2019&20 ds nkSjku yksfc;k dh dk'kh dapu 
fdLe 29 jkT;ksa vkSj 2 dsaæ 'kkflr çns'kksa ds 443 ftyksa ds 
yxHkx 90314-8 gsDVs;j {ks= esa QSy pqdh gSA vuqekfur dqy 
{ks=Qy dk yxHkx 65 izfr”kr mÙkj çns'k vkSj fcgkj esa 
lfEefyr gSA lkr futh cht daifu;ksa }kjk dk'kh dapu ds 
O;olk;hdj.k ls o"kZ 2013&14 ls 2018&19 ds nkSjku 24-6 
yk[k #i;s çkIr gq;sA 

 vkÆFkd vfèk'ks"k e‚My ds ifj.kkeksa ls irk pyk fd foxr 
13 o"kks± esa yksfc;k dh dk'kh dapu fdLe dk mRiknu vfèk'ks"k 
38-5 djksM+] miHkksäk vfèk'ks"k 128-4 djksM+ vkSj dqy vkÆFkd 
vfèk'ks"k 166-9 djksM+ #i;s FkkA dk'kh dapu mxkus ls LFkkuh; 
fdLe dh rqyuk esa o"kkZ _rq esa 'kq) ykHk 36406 #i;s vkSj 
xeÊ ds ekSle esa 84942 #i;s FkkA dk'kh dapu ds fy, nksuksa 
gh _rqvksa esa ykHk% O;; dk vuqikr Øe'k% 3-26 vkSj 3-04 Fkk] 
tcfd LFkkuh; fdLe ds fy, ;g vuqikr o"kkZ _rq ds nkSjku 
fdlku ds [ksr ij 1-43 FkkA LFkkuh; fdLe dh rqyuk esa dk'kh 
dapu fdLe dh vkÆFkd ik=rk yxHkx 86691 #i;s çfr 
gsDVs;j Fkh tksfd eq[; :i ls bls lgkjk nsus ij yxus okys 
Je ls cprh gS D;ksafd ;g ,d ckSuh fdLe gSA

 Qly lqj{kk foHkkx ds vUrxZr fo"kkyqrk v/;;u esa 
Fkk;ksesFkDlke] bfeMkDyksfizM vkSj MkbZesFkks,V ekgw¡ ds 
fu;a=.k gsrq vU; dhVuk”kdksa rFkk vuqipkfjr fu;a=.k dh 
rqyuk esa 68-05] 65-12 ,oa 64-87 izfr”kr vf/kd izHkkoh ik;s 
x;sA  flUVªkfuizksy ds mi;ksx ls Mhch,e tula[;k esa 
vuqipkfjr fu;a=.k dh rqyuk esa 76-02 izfr”kr deh ik;h 
x;hA fofHkUu dhVuk”kh vdsjhlkbM~l esa DyksjQsukfij vkSj 
fQizksuhy ekbV~l vkSj fFkzIl ds tula[;k fu;a=.k gsrq Øe”k% 
63-16 ,oa 75-69 izfr”kr T;knk izHkkoh jgsA bfLiukslkM] 
baMksDlkdkcZ] DyksjSVªksfuizksy ,oa ,ekesfDVu  csatks,V yksfc;k 
ds Qyh Nsnd ¼eq:dk ohVªkVk½  ds fu;a=.k esa Øe”k% 87-37] 
78-64] 77-73 rFkk 73-53 izfr”kr T;knk izHkkoh ik;s x;s rFkk 
buls Øe”k% 142-47] 135-80] 134-77 ,oa 120-27 
dqUry@gsDVs;j rd vf/kd mRiknu gqvkA baMksDlkdkcZ] 
DyksjSVªksfuizksy ,oa bfLiukslkM cFkqvk yhQ ohoj ¼LiksysMh;k 
fjdjosyhl½ ds fu;a=.k gsrq Øe”k% 85-92] 84-73 ,oa 80-03 
izfr”kr vf/kd izHkkoh ik;s x;sA yhQ fMi uked tSo ij[k 
fof/k esa vf/kdre ykokZ e`R;q nj ik;h x;h vkSj u, dhVuk'kd 
v.kqvksa dh fo"kkärk fu/kkZfjr djus ds fy, ;g fof/k mi;qä 
ikbZ xbZA

 lw{ethoh; tSo fu;a=dksa ds 56 izHksnksa dks i`FkDd`r dj 
buds “kq) lao/kksZa dks vxj lao/kZu esa LFkkfir fd;k x;kA Vªk- 
gkftZ,ue ds rhuksa izHksnksa dks tSo izHkkfork dks vUr%ik=s 
f}lao/kZ fof/k }kjk lfCt;ksa ds e`nks<+ jksxtudksa ¼¶;wtsfj;e 

vkDlhLiksje] jkbtksDVksfu;k lksysukbZ eSØksQksfejuk 
Qsfl;ksfyuk] Ldysjksf”k;e jksYQlkbZ] ¶;w- ofVZflyk;M½ ds 
izfr ijhf{kr fd;k x;kA ftlesa izHksn Vh-,p-&2 esa dodh; 
o`f) jks/ku ¼42-85&100 izfr”kr½ gsrq izHkkfork vR;f/kd ikbZ 
x;h blds izHksn Vh-,p-&3 ¼28-57&100 izfr”kr½ ,oa izHksn Vh-
,p-&1 ¼14-28&100 izfr”kr½ izHkkoh ik;s x;sA tSo fu;a=d 
?kVdksa ds vUrxZr ?kVd ¼Vh-&2½ cSflyl lcfVfyl vkbZ-
vkbZ-oh-vkj- izHksn lh-vkj-ch-&7 ¼tM+ mipkj&1 izfr”kr] e`nk 
mipkj& izHksn fefJr ukMsi 10 xzke izfr fdxzk- ,oa 1 izfr”kr 
dk 15 fnu ds vUrjky ij iz;ksx½ VekVj dh mit c<+kus gsrq 
vfr izHkkoh ik;k x;kA thok.kqoh; mdBk ls laØfer cSaxu ,oa 
fepZ ds ikS/kksa ls i`Fkd fd;s x;s jksxtud dks lao/kZuh; y{k.kksa 
,oa tSo jlk;fud ijh{k.kksa ds vk/kkj ij jkyLVksfu;k 
lksysjkfy,je ds jsl&1@ck;ksokj III ds :i esa igpku x;kA 

 jlk;uksa ds izfr laosfnrk ds ijh{k.k ds vk/kkj ij 
thok.kqoh; jksxtudksa ¼tsUFkkseksukl ih-oh- ossfldVksfj;k] jk- 
lksysukflVe ,oa L;wMkseksukM~l½ dks dkWij vkWDlhDyksjkbM 50 
izfr”kr MCY;w-ih-] ,tksDlhLVªksfcu 23 izfr”kr ,l lh] 
LVªIVksekbflu lYQsV $ VsVªklkbfDyu gkbMªksDyksjkbM] 
LVªsiVksekbflu ,oa fuEchflfMu ds izfr laosnh ik;k x;kA 

 fofHkUu izdkj ds tSfod ,oa jlk;fud mipkjksa esa Vªk- 
,Lisjye ¼10 xzke izfr yhVj½ dk VekVj ¼fdLe dk”kh ve`r½ 
esa thok.kqoh; >qylk ds izfr iz;ksx djus ls vf/kd mit ¼24-
76 Vu i z fr g s - ½ i z k Ir g qb ZA u su qvk ds 106 
tuunzO;ks a@fdLeks a@ladjks a@iztud tuunzO;ks a dks 
e`nqjksfey vkflrk ds izfr p;fur fd;k x;k ftlesa jksx 
izfrfØ;k ds vk/kkj ij dsoy 16 tuunzO; gh e/;e 
jksxjksf/krk dh Js.kh esa oxhZd`r fd;s x;sA 

 fofHkUu izdkj ds tSfod jksx fu;a=.k ds ?kVdksa esa ?kVd 
Vh&2 VekVj esa vxsrh i.kZ >qylk ds izca/ku ,oa lokZf/kd 
foi.ku ;ksX; VekVj dh mit gsrq izHkkoh ik;k x;kA foi.ku 
;ksX; VekVj ugha gksus dk dkj.k jksx xzflr Qy ¼60 izfr”kr½] 
fpfM+;ksa }kjk {kfr ¼20 izfr”kr½] Qy Nsnd ,oa VwVk }kjk {kfr 
¼10 izfr”kr½ vtSfod dkjdksa }kjk {kfr ¼10 izfr”kr½ gksuk 
FkkA jksx xzflr Qyksa esa {kfr vxsrh >qylk ¼50 izfr”kr½] 
IkNsrh >qylk ¼25 izfr”kr½] jkbtksDVksfu;k ¼20 izfr”kr½] Qy 
lM+u ¼5 izfr”kr½ ,oa f}rh;d jksxtudksa dk laØe.k gksuk 
FkkA 

 lkS;hZd`r ikS/k”kkyk dh D;kjh esa dodh; jksxtudksa dh 
3 3la[;k ¼7-3 x 10 ½ vuqipkfjr ¼23-7 x 10 ½ rqyuk esa de ikbZ 

x;hA tcfd lkS;hZdj.k dh n”kk esa de ,fDVuksekblhV~l ¼3-
5 59 x 10 ½ dh la[;k vuqipkfjr ¼6-6 x 10 ½ dh rqyuk esa de 

FkhA lkS;hZd`r ikS/k”kkyk dh D;kjh esa [kjirokjksa esa lk;izl 
jksV.Ml vuqipkfjr dh rqyuk esa 95-1 izfr”kr de 
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vfHkysf[kr fd;k x;kA lkS;hZd`r ikS/k”kkyk dh D;kjh esa 
QkLQksjl] xa/kd] cksjku] ftad ,oa dkij dh ek=k Hkh c<+r 

3ikbZ x;hA ukMsi ¼5-3 x 10 ½ dh rqyuk esa oehZdEiksLV esa dqy 
4dodksa dh la[;k ¼1-18 x 10  lh ,Q ;w izfr xzke½ vf/kd ikbZ 

xbZA jksxtud ¼¶;wtsfj;e ,oa ihfFk;e½ ukMsi dEiksLV esa 
ugha ik;s x;s tcfd oehZ dEiksLV bu jksxtudksa ls laØfer 
ik;k x;kA VªkbdksMkekZ ,Lisjye dks ukMsi dEiksLV esa feykus 
ij bldh la[;k o xq.ku esa deh ns[kh x;hA 

 vUr% ik=s ijh{k.k esa ;g ik;k x;k fd dodh; dhV 
jksxtud csmosfj;k cSfl;kuk] ysdkuhlhfy;e ysdkuh ,oa 
esVkjkbft;e ,uhlksiyh dodh; tSo fu;a=d VªkbdksMekZ 
}kjk laØfer gks tkrs gSA VªkbdksMekZ ds 5 izHksnksa dks LFkkfir 
dj budh tSo izHkkfork dks Vªk- ,Lisjsye ¼vkbZ-vkbZoh-vkj-
&ch-,-Vh-,Q-&43½ ds lkis{k ijhf{kr fd;k x;kA 

 dn~nwoxhZ; lfCt;ksa esa fo"kk.kq tfur jksx ds izfr:i.k ,oa 
izca/ku gsrq mŸkj izns”k ds 9 d`f"k tyok;qoh; {ks=ksa esa losZ{k.k 
fd;k x;kA losZ{k.k esa eq[; fo"kk.kqvksa esa dqdqeks fo"kk.kq ¼6-11 
izfr”kr½] ikVh fo"kk.kq ¼39-44 izfr”kr½] iksysjks fo"kk.kq ¼10 
izfr”kr½] VkscSeks fo"kk.kq ¼38-33 izfr”kr½ ,oa vFkzksZ;Liks fo"kk.kq 
¼2-22 izfr”kr½ vfHkysf[kr fd;s x;sA 64 fo"kk.kq laØfer 
uewuksa esa dbZ fo"kk.kqvksa ds fefJr laØe.k dh iqf"V dh xbZA 

ns”k esa igyh ckj rjcwt dyh lM+u fo"kk.kq dk izfotu ,oa 
vkf.od izfr:i.k ds vk/kkj ij laØe.k dks vfHkysf[kr fd;k 
x;kA usuqvk ds chtksa ls fo"kk.kqvksa dks i`FkfDdr dj 
MkV&vkb-ch-,- ,oa ,l-,y-lh-oh- ds ijh{k.k }kjk csxkseks 
fo"kk.kqvksa ds laØe.k dh igpku dh xbZA clsyk esa i.kZ daqpu 
fo"kk.kqvksa ds :i esa csxkseks fo"kk.kqvksa ,oa VekVj ds i.kZ dqapu 
ikyeiqj fo"kk.kq ds laØe.k dh iqf"V dh xbZA cSaxu ds i.kZ 
xqPNk jksx ds izca/ku gsrq jksikbZ dk mi;qDr le; flrEcj ekg 
dk izFke lIrkg ik;k x;kA blds izca/ku gsrq dkys jax okyh 
flYoj iyokj vR;f/kd izHkkoh ik;h x;h ftlesa mit ¼323-
33 dqary@gs-½ ,oa jksx dk laØe.k 2-2 izfr”kr vfHkysf[kr 
fd;k x;kA 

 vUr% ik=s ijh{k.k esa cSflyl lcfVfyl ds izHksn lh-vkj-
ch-&7] ,oa cS- ekfjl¶ysoh ds izHksn lh-vkj-ch-&2 dks fHkaMh ds 
tM+ xzfUFk lw=d`fe feyk;Mksxkbu budksxfuVk ds izfr izHkkoh 
ik;k x;kA fHkaMh esa bu izHksnksa ds mipkj ls tM+ xzafFk lw=d`fe 
dh la[;k esa ¼lh-vkj-ch-&7 62-5 ,oa lh-vkj-ch-&2 58-9 
izfr”kr½] v.Mksa dh la[;k esa ¼56-1 ,oa 54-0 izfr”kr½] xk¡B 
lwpdkad ¼1-73 ,oa 1-87½ esa deh o mit esa ¼16-79 ,oa 16-30 
Vu izfr gs-½ mipkj fu;a=.k dh rqyuk esa o`f) vfHkysf[kr dh 
x;hA
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MEGA PROGRAMME 1: INTEGRATED GENE 
MANAGEMENT

Programme Leader : Dr. P. M. Singh

Project 1.1: Genetic improvement of tomato 

Promising tomato hybrid

 A total of 36 hybrids having Ty-2 or Ty-3 genes were 

evaluated in main tomato growing season along with 

eight hybrids of private companies (Abhilash, NS585, 

Devika, Indam 14301, Sriram 121, Sampurna, Lucky and 

TO3150) and Arka Rakshak of public sector as 

commercial checks. Yield wise, hybrids VRT16-08 × 

VRT16-10, VRT16-01 × VRT16-10, VRT16-10 × VRT16-12 

and VRT16-11 × VRT16-12 were top performers. With 

116.3 tonnes/ha productivity, medium rmness with a 

pericarp thickness of 0.5-0.6 cm and average fruit weight 

of 80-110 g, VRT16-11 × VRT16-12 was found promising. 

Pyramiding of disease resistance genes (ToLCV, RKN 
and LB)

 Based on agro-horticultural characters and 

genotyping, 53 F  individual plants having Ty2, Ty3, Ph2 3

and Ph3 genes minimum in single dose were forwarded 

to next generation. Based on genotype information, 32 F  2

individual plants having Ty2, Mi, Ph2 and Ph3 genes 

minimum in single dose were forwarded to next 

generation.

Advancing segregating generations

 Based on number of fruits and other visible 

horticultural characters, eighteen F  families out of 45 F  5 5

families with Ty  or Ty Ph  or Ty Ph  were advanced to 3 3+ 2 3+ 3 Fig. 1: Screening of tomato lines against root knot nematode

next generation. Thirty-ve F  families with Ty  gene 6 3

were advanced to next generation.

Germplasm screening for Root Knot Nematode 
resistance

 Five germplasms along with susceptible check were 

screened for root knot nematode (Meloidogyne incognita) 

resistance under pot condition by inoculating 2000 

second stage infective juveniles per plant. Among, 

screened germplasms, EC-625645 showed resistance 

(GI: 2) against nematode.

Wide hybridization for heat stable root knot nematode 
resistance

 Embryo rescued F  of Kashi Amrit and LA 2157 1

(Solanum arcanum) were screened against root knot 

nematode Meloidogyne incognita under pot condition by 

inoculating 2000 second stage infective juveniles per 

plant. LA 2157 and F  have shown immune reaction 1

Table 1:  Performance of tomato advance lines grown in rainy season.
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while Kashi Amrit exhibited highly susceptible reaction 

(Fig. 1). 

Evaluation of advanced lines for cultivation of tomato 
in rainy season (Tropical Tomato)  Twenty two 

advance lines comprising of different generations from 

F  to F  were evaluated for cultivation in rainy season 8 12

(Transplanting in third week of July).  Out of 22, ve 

advanced lines showed ability to give high yield with 

low pressure of tomato leaf curl virus incidence in rainy 

season grown tomato (Table 1 & Fig. 2). 

Evaluation of nutrition rich (high TSS, lycopene, β-
carotene and acidity) segregating populations

 Ten segregating populations comprising of F -F  6 7

generations were advanced. 

Cherry tomato 

Red fruited cherry tomato: Fourteen red fruited cherry 

tomato lines which comprised of F -F generations were 6 7  

advanced in open eld condition and the advanced lines   

superior in terms of total yield with high TSS (Table 2 & 

Fig. 3).

Fig. 2: Promising tomato lines for rainy season.

Fig. 3:  VRCRT-2: A promising red fruited cherry type 
advance line.

Table 2:  Performance of red fruited advanced cherry tomato
lines in open eld

YPP: Yield per plant, TSS: Total soluble solids 

Yellow fruited cherry tomato: Eleven yellow fruited 
cherry tomato lines which comprised of F -F6 7 

generations were advanced in open eld condition. Out 
of 11, the advanced lines superior in high yield with high 
TSS are mentioned in Table 3 & Fig. 4. 

Table 3:  Performance of yellow fruited cherry tomato 
advance lines in open eld

Figure 4:  VRCYT-6 & VRCYT-9: Promising yellow fruited 
cherry type advance lines.

Generation Advancement: A total of 177 populations 
comprising F  to F  were advanced. 2 12

Germplasm Maintenance: 218 germplasm comprising 
200 cultivated and 18 accessions of seven wild species 
were maintained. 

Entries under AICRP trials: Eleven entries viz. Kashi 
Tomato-8, VRToLCV-16, VRT-19, VRT-1, VRTToLCV-
32, VRT-06, VRT-13, VRT-28, VRT-34, VRT-50 and VRT-
51 are being tested in AICRP (VC) trials in different 
categories. 

Project 1.2: Genetic Improvement of Brinjal  

Management of Germplasm:  

Augmentation: An exploration program to hilly and 
border area of Tripura was undertaken in collaboration 
with ICAR-NBPGR, New Delhi from 27-11-2018 to 06-
12-2018, in which 299 germplasm of 36 crops including 
253 accessions of 20 vegetable crops were collected. In 
this exploration program, 41 accessions of brinjal and 
related species were collected.  One accession of 
Solanum incanum was also added to the germplasm of 
the institute. 
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Promising β-carotene lines 

VRTKB-14: This has been developed through interspecic hybridization of  WIR-3928 

(Solanum glandulosum) X DVRT-2(Solanum esculentum) followed by single plant 

selection. Plants are of determinate in growth and yield 2.8-3.2 kg fruits/ plant. Fruits   

contain 6.34 mg/g beta carotene and 1.34 mg/g lycopene with TSS of 4.0-4.2º Brix.

VRTKB-8: This has been developed through interspecic hybridization of H-86 XEC-

520049 (Solanum chemielwskii) followed by single plant selection. Plants are of 

determinate growth habit with an average yield of 2.5-3.9 kg /plant. VRTKB-8 contains 

4.78 mg beta carotene and 0.63 mg lycopene with TSS of 4.0-4.2º Brix.

VRTKB-9: This has been developed by back cross of (DVRT-2xEC-528372) x EC-528372 

followed by pedigree selection at ICAR-IIVR, Varanasi. Plants are of indeterminate 

growth habit with an average yield of 2.8-3.2 kg /plant. Fruits contain 3.11 mg beta 

carotene and 1.54 mg lycopene with TSS of 4.7-5.1º Brix.

VRTKB-12: This has been developed through interspecic hybridization of EC-520074 

(Solanum pimpinellifolium) x DVRT-2 (Solanum esculentum) followed by single plant 

selection. Plants are of indeterminate growth habit with an average yield of 3.8-4.2 kg 

/plant. Fruits contain 3.44 mg beta carotene and 0.99 mg lycopene with TSS of 3.4-3.8º Brix.

VRTKB-5: This has been developed through interspecic hybridization of WIR-13706 

(Solanum cerasiforme) X DVRT-2(Solanum esculentum) by single plant selection. Plants are 

of indeterminate growth habit with an average yield of 3.0-3.4 kg/ plant. Fruits contain 

3.24 mg beta carotene and 0.92 mg lycopene with TSS of 4.0-4.2º Brix.

VRTKB-10: This has been developed through interspecic hybridization of WIR-13706 

X FLA7421 (Solanum esculentum) followed single plant selection. Plants are of 

indeterminate growth habit with an average yield of 4.0-4.2 kg /plant. VRTKB-10 

contains 3.31 mg beta carotene and 0.94 mg lycopene with TSS of 4.0-4.2º Brix. 

Maintenance and Evaluation of germplasm: A total of 
261 germplasm accessions including 236 cultivated and 
25 accessions on 7 related species of brinjal were 
maintained at the research farm of the institute. 217 
germplasm accessions were evaluated and were 
classied into following 18 different market segments.

Oval Light Purple

 Earliness (days to 50% Flowering) DAT: IC-126898 

(48.5), IC-602960 (53.5), IC-510447 (56.3), Swarnmani (c ) 

(56), KS-224(c ) (57)

 Fruits/Plant (No.): IC-510447 (33.2), IC-126898 

(23.4), IC-602960 (16.2), Swarnmani (c ) (15.06), KS-

224(c) (17.2)

Yield/Plant (kg): IC-510447 (8.3),IC-126898 (2.7),IC-

602960 (2.1), Swarnmani (c ) (3.26), KS-224 (c ) (3.63)

Oval Dark Purple

Earliness (days to 50% Flowering) DAT: IC-136511 

(43.3), IC-510419 (48.8), IC-127021 (52.3), IC-137674 

(51.1), Swarnmani (c ) (56), KS-224 (c ) (57)

Fruits/Plant (No.): IC-137674 (39.8), IC-127021 (36.2), 

IC-510419 (25.2), IC-136511 (22.8), Swarnmani (c) 

(15.06), KS-224 (c ) (17.2)

Yield/Plant (kg): IC-127021 (3.5), IC-137674 (3.3), IC-

510419 (3.2), IC-136511 (1.7), Swarnmani (c ) (3.26),KS-

224(c ) (3.63)

Oval Green

Earliness (days to 50% Flowering) DAT: IC-

144131(48.4), IC-99651 (52.2), IC-144157 (56.1), IC-89815 

(56.7), Swarnmani (c ) (56), KS-224 (c ) (57)

Fruits/Plant (No.): IC-89815 (57.2), IC-99651(44.4), IC-

144157 (26.4), IC-144131 (25.2), Swarnmani (c ) (15.06), 

KS-224 (c ) (17.2)

Yield/Plant (kg): IC-99651 (6.1), IC-144157 (4.8), IC-

89815 (4.2), IC-144131 (3.2), Swarnmani (c ) (3.26),KS-

224(c ) (3.63)
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Oval Spotted Green

Earliness (days to 50% owering) DAT: IC-136107 (45.7), 

IC-112615 (52.3), IC-90969 (56.5), Swarnmani (c) (56), 

KS-224 (c ) (57)

Fruits/Plant (No.): IC-112615 (33.8), IC-136107 (25.2), 

IC-90969 (22.2), Swarnmani (c ) (15.06), KS-224(c ) (17.2)

Yield/Plant (kg): IC-112615 (6.5), IC-90969 (4.1), IC-

136107 (2.6), Swarnmani (c ) (3.26), KS-224 (c ) (3.63)

Oval White

Earliness (days to 50% owering) DAT: IC-126914 (43.4), 

IC-112901 (52.6), Swarnmani (c ) (56), KS-224 (c ) (57)

Fruits/Plant (No.): IC-112901 (39.5), IC-126914 (22.8), 

Swarnmani (c ) (15.06), KS-224 (c ) (17.2)

Yield/Plant (kg): IC-112901 (5.2), IC-126914 (4.1), 

Swarnmani (c ) (3.26), KS-224(c ) (3.63)

Spotted Purple White

Earliness (days to 50% owering) DAT: IC-126880 (51.3), 

IC-510420 (51.5), IC-112636 (54.4), Kashi Taru (c ) (52.0), 

Punjab Sadabahar (c ) (54.0)

Fruits/Plant (No.): IC-112636 (39.8), IC-510420 (31.8), 

IC-126880 (31.8), Kashi Taru (c) (26.6), Punjab Sadabahar 

(c ) (31.83)

Yield/Plant (kg): IC-510420 (3.3),IC-112636 (3.1), IC-

126880 (2.5), Kashi Taru (c ) (3.36), Punjab Sadabahar (c) 

(3.43)

White

Earliness (days to 50% owering) DAT: IC-90978(54.2), 

Kashi Taru (c ) (52.0), Punjab Sadabahar (c ) (54.0)

Fruits/Plant (No.): IC-90978 (43.2), Kashi Taru (c ) (26.6), 

Punjab Sadabahar (c ) (31.83)

Yield/Plant (kg): IC-90978 (2.8), Kashi Taru (c) (3.36), 

Punjab Sadabahar (c) (3.43)

Round Light Purple

Earliness (days to 50% owering) DAT: IC-510414 (48.2), 

IC-136490 (48.2), IC-169761 (48.4), IC-112786 (51.2), IC-

127144 (54.1), IC-136122 (54.6), IC-136100 (55.2), IC-

127150 (55.3), EC-316264 (55.8), Swarnmani (c) (56), KS-

224 (c) (57)

Fruits/Plant (No.): IC-169761 (39.6), IC-112786 (39.4), 

IC-510414 (39.4), IC-136490 (36.6), IC-136122 (33.2), IC-

127144 (22.8), IC-136100 (19.8), IC-127150 (19.8), EC-

316264 (12.6), Swarnmani (c) (15.06), KS-224 (c ) (17.2)

Yield/Plant (kg): IC-510414 (7.7), IC-169761 (7.3), IC-

136122 (6.8), IC-136490 (5.7), IC-127150 (3.9), IC-112786 

(3.5), IC-136100 (3.4), IC-127144 (3.2), EC-316264 (1.9), 

Swarnmani (c) (3.26), KS-224 (c) (3.63)

Round Dark Purple

Earliness (days to 50% owering) DAT: IC-89949 (48.2), 

IC-136123 (48.6), IC-90126 (51.2), IC-14399 (51.6), 600615 

(53.2), IC-136213 (54.3), IC-510445 (54.3), IC-0602978 

(54.6), IC-127150 (54.7), IC-90090 (54.8), IC-11065 (55.1), 

IC-IC-99682 (55.5), Swarnmani (c ) (56), KS-224 (c ) (57)

Fruits/Plant (No.): IC-89949 (40.8), IC-136213 (40.8), IC-

14399 (40.8), IC-99682 (40.2), IC-136123 (39.7), IC-90126 

(39.4), IC-0602978 (33.1), IC-510445 (27.6), IC-127150 

(25.8), IC-11065 (25.2), IC-600615 (21.4), IC-90090 (21.1), 

Swarnmani (c ) (15.06), KS-224 (c ) (17.2)

Yield/Plant (kg): IC-136123 (7.1), IC-89949 (6.6), IC-

90126 (5.9), IC-0602978 (5.5), IC-510445 (5.4), IC-11065 

(5.04), IC-136213 (4.9), IC-99682 (4.8), IC-127150 (4.4), IC-

90090 (3.8), IC-14399 (3.5), IC-600615 (2.4), Swarnmani 

(c) (3.26), KS-224 (c ) (3.63)

Round Spotted Green

Earliness (days to 50% owering) DAT: IC-89911 (48.6), 

IC-510435 (52.3), IC-111010 (52.5), IC-90934 (54.2), 

Swarnmani (c ) (56), KS-224 (c ) (57)

Fruits/Plant (No.): IC-510435 (45.3), IC-89911 (42.2), IC-

90934 (32.4), IC-111010 (18.6), Swarnmani (c) (15.06), KS-

224 (c ) (17.2)

Yield/Plant (kg): IC-89911 (7.3), IC-90934 (6.1), IC-

510435 (5.0), IC-111010 (2.0), Swarnmani (c) (3.26), KS-

224 (c ) (3.63)

Oblong Light Purple

Earliness (days to 50% owering) DAT: IC-89909 (44.3), 

IC-316277 (46.2), Kashi Taru (c) (52.0), Punjab Sadabahar 

(c ) (54.0)

Fruits/Plant (No.): IC-316277 (43.2), IC-89909 (33.2), 

Kashi Taru (c ) (26.6), Punjab Sadabahar (c) (31.83)

Yield/Plant (kg): IC-316277 (9.8), IC-89909 (8.1), Kashi 

Taru (c ) (3.36), Punjab Sadabahar (c ) (3.43)

Oblong Dark Purple

Earliness (days to 50% owering) DAT: IC-111415 (45.3), 

IC-510461 (46.1), IC-89955 (52.4), IC-510476 (55.3), IC-

136191 (56.6), Kashi Taru (c ) (52.0), Punjab Sadabahar (c) 

(54.0)

Fruits/Plant (No.): IC-89955 (41.4), IC-510476 (28.8), IC-

111415 (28.8) ,IC-510461 (22.8), IC-136191 (19.2), Kashi 

Taru (c ) (26.6), Punjab Sadabahar (c ) (31.83)

Yield/Plant (kg): IC-89955 (7.3), IC-510461 (5.9), IC-

510476 (5.6), IC-111415 (4.9), IC-136191 (2.1), Kashi Taru 

(c ) (3.36), Punjab Sadabahar (c ) (3.43)
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Oblong Green

Earliness (days to 50% owering) DAT: IC-112300 (55.5), 

Kashi Taru (c ) (52.0), Punjab Sadabahar (c ) (54.0)

Fruits/Plant (No.): IC-112300 (21.4), Kashi Taru (c) 

(26.6), Punjab Sadabahar (c ) (31.83)

Yield/Plant (kg): IC-112300 (2.3), Kashi Taru (c) (3.36), 

Punjab Sadabahar (c ) (3.43)

Oblong Spotted Green

Earliness (days to 50% owering) DAT: IC-113006 (48.5), 

Kashi Taru (c ) (52.0), Punjab Sadabahar (c ) (54.0)

Fruits/Plant (No.): IC-113006 (27.5), Kashi Taru (c) 

(26.6), Punjab Sadabahar (c ) (31.83)

Yield/Plant (kg): IC-113006 (5.1), Kashi Taru (c ) (3.36), 

Punjab Sadabahar (c ) (3.43)

Oblong Green Spotted Purple

Earliness (days to 50% owering) DAT: IC-144145 (55.3), 

Kashi Taru (c ) (52.0), Punjab Sadabahar (c ) (54.0)

Fruits/Plant (No.): IC-144145 (43.8), Kashi Taru (c) 

(26.6), Punjab Sadabahar (c ) (31.83)

Yield/Plant (kg): IC-144145 (2.8), Kashi Taru (c ) (3.36), 

Punjab Sadabahar (c ) (3.43)

Long Light Purple

Earliness (days to 50% owering) DAT: IC-112339 (43.1), 

IC-510417 (43.2), IC-305013 (43.4), IC-510416 (43.5), IC-

144021 (43.5), IC-169763 (51.2), IC-90975 (51.2), IC-

126711 (51.3), EC-316277 (51.3), IC-112989 (51.6), IC-

126906 (51.6), IC-600502 (51.8), IC-89822 (54.2), IC-

111311 (54.3), IC-111328 (54.9), Kashi Taru (c) (52.0), 

Punjab Sadabahar (c ) (54.0)

Fruits/Plant (No.): IC-305013 (52.8), IC-112339 (51.2), 

IC-126711 (49.8), IC-126906 (46.8), IC-600502 (45.4), IC-

144021 (40.8), IC-510417 (39.5), IC-510416 (39.1), IC-

169763 (40.8), IC-112989 (39.2), IC-111328 (30.6), EC-

316277 (25.2), IC-89822 (25.2), IC-111311 (24.6), IC-90975 

(13.2), Kashi Taru (c) (26.6), Punjab Sadabahar (c ) (31.83)

Yield/Plant (kg): IC-144021 (7.6), IC-510417 (6.5), IC-

112339 (5.6), IC-305013 (5.2), IC-510416 (4.1), IC-126711 

(3.7), IC-169763 (3.6), IC-126906 (3.6), IC-600502 (3.5), IC-

111328 (3.2), EC-316277 (3.0), IC-112989 (3.0), IC-111311 

(3.0), IC-90975 (2.2), IC-89822 (2.1), Kashi Taru (c) (3.36), 

Punjab Sadabahar (c ) (3.43)

Long Dark Purple

Earliness (days to 50% owering) DAT: IC-112779 (51.3), 

EC-169769-A (51.3), IC-126886 (51.8), IC-127239 (54.2), 

IC-99665 (54.4), IC-104095 (54.7), Kashi Taru (c) (52.0), 

Punjab Sadabahar (c ) (54.0)

Fruits/Plant (No.): IC-104095 (59.4), IC-99665 (38.4), EC-

169769-A (36.6), IC-126886 (35.4), IC-112779 (23.4), IC-

127239 (10.8), Kashi Taru (c ) (26.6), Punjab Sadabahar (c)  

(31.83)

Yield/Plant (kg): IC-104095 (4.6), IC-99665 (3.7), EC-

169769-A (3.1), IC-112779 (2.5), IC-126886 (2.4), IC-

127239 (1.2), Kashi Taru (c )  (3.36), Punjab Sadabahar (c ) 

(3.43)

Long Green

Earliness (days to 50% owering) DAT: IC-144073 (43.7), 

IC-126937 (46.5), IC-603133 (51.2), IC-144131 (51.5), IC-

112627 (51.5), IC-74233 (51.7), IC-144093 (54.3), Kashi 

Taru (c ) (52.0), Punjab Sadabahar (c ) (54.0)

Fruits/Plant (No.): IC-126937 (47.4), IC-144073 (45.6), 

IC-144131 (45.4), IC-603133 (39.1), IC-144093 (37.8), IC-

74233 (28.8), IC-112627 (27.1), Kashi Taru (c) (26.6), 

Punjab Sadabahar (c ) (31.83)

Yield/Plant (kg): IC-144131 (5.1), IC-144073 (5.0), IC-

126937 (4.5), IC-603133 (4.1), IC-144093 (4.0), IC-74233 

(3.2), IC-112627 (3.0), Kashi Taru (c) (3.36), Punjab 

Sadabahar (c ) (3.43)

  Thirty two germplasm Screening of germplasm:
lines were evaluated under eld conditions for 
resistance to little leaf disease in brinjal. During 
screening, these lines were categorized as immune 
(14 lines), resistant (15 lines) and moderately 
resistant (3 lines). Due to minimum disease 
incidence, lines need to be screened again during 
next season. 

 Documentation :  Indigenous collection (IC) 
numbers of twenty four elite germplasm accessions, 
released varieties and parental lines of hybrids ranging 
from IC-0628867 to IC 0628889 and  (Kashi IC 628075
Himani) were obtained from ICAR-NBPGR, New Delhi. 

 Evaluation of hybrids. 28 F  hybrids targeting 1

various market segments were evaluated. Among 
round ones (HRB/B3 to HRB/B3-24) HRB/B3-17 
(IVBHR-19) was best performer. Among long ones 

Fig. 5: Promising hybrids of brinjal identied for 
multi-location testing
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(HRB/B3-25 to HRB/B3-40), HRB/B3-26 (IVBHR-23) 
was best performer (Fig. 5). These hybrids were 
submitted for multi location testing through AICRP 
(VC).

Evaluation of advance lines: Among advance lines, 
CHBR-2 x BCB3-1 (IVBR-20) in round fruited type and 
Uttara x JB-7 (IVBL-28) in long fruited type were 
evaluated for two years and identied as promising for 
entry in AICRP (VC) trials (Fig. 6). 

 Fig. 6: Promising advance lines of brinjal identied for 
multi-location testing

New Variety released: Kashi Himani (IVBL-26; SLW; IC 

628075) released for cultivation in Uttar Pradesh by 
thCVRC vide notication number S.O. 692(E) dated 5  

February, 2019.

New crosses attempted: 72 new crosses (20, 51 and 1 in 

round, long and oblong fruit shapes, respectively) were 

attempted in this season. The F  seeds obtained from the 1

crosses have been harvested and shall be used for 

evaluation of hybrids in next years. 

Genera t ion  Advancement :  406  segregat ing 

populations (30 : F  to F ; 52 : F  to F ; 103 : F  to F ; 58 : F  to 1 2 2 3 3 4 4

F ; 25 : F  to F ; 31 : F  to F ; 10 : F  to F ; 50 : F  to F ; 47 : F  to 5 5 6 6 7 7 8 8 9 9

F  ) were advanced to next higher generation. Promising 10

lines have been selected and seeds have been harvested 

from single plant for evaluation of promising lines in the 

next season. 

Phenotyping of RILs: Phenotyping of the inter-specic 

mapping population of 144 RILs developed using 

Ramnagar Giant (S. melongena) and W4 (S. incanum) was 

done for 33 traits including 20 qualitative and 13 

quantitative agri-horticultural traits. The data shall be 

used for mapping of the agri-horticultural traits in 

brinjal. 

Maintenance Breeding: Seeds of Kashi Sandesh (500 g), 

Kashi Taru (500 g), Kashi Komal (200 g), Kashi Prakash 

(400 g), Kashi Himani (500 g) and Kashi Uttam (400 g), 

PR-5 (300 g) have been multiplied for distribution and 

multi-location demonstration. Parental lines of hybrids 

were also multiplied. 

Project 1.3: Genetic Improvement of Chilli  

Utilization and maintenance of germplasm: Three 

hundred ninety accessions, including 360 of chillies and 

30 accessions of sweet pepper were maintained. The 

chilli collections included 282 cultivated chillies, 35 stuff 

pickle type chillies, 10 paprika lines, 22 wild accessions, 

two genetic and nine sets of cytoplasmic-genetic male 

sterile lines and other germplasm. 

Seed Multiplication: Nucleus seeds of Kashi Anmol 

(500 g), Kashi Gaurav (300 g), Kashi Sinduri (200 g), 

Kashi Abha (300g) and Pusa Jwala (300 g) and sufcient 

amount of elite parental lines were produced. 

Germplasm augmentation/creation: A total of 109 

recombinant inbred lines (RILs) derived from the cross 

of BS-35 and Kashi Sinduri in F  advanced generation 6

were characterized for their morphological traits and 

disease resistance to ChiLCVD. The population 

exhibited wide range of variability for various traits like 

fruit length (3.1 – 11.8 cm), fruits per plant (3-78), ten 

fruit weight (16 - 115 g) and disease reaction (highly 

resistant to highly susceptible). The fruit colour varied 

from light green to dark green with erect or pendant 

orientation of fruits on the plant.

 The RILs viz. IIVRC-GT-113-3-3-3-3, IIVRC-GT-46-

5-2-4-1, IIVRC-GT-183-2-1-4-2, IIVRC-GT-191-1-5-1-1, 

IIVRC-GT-197-1-8-4-1, IIVRC-GT-191-2-2-4-2, IIVRC-

GT-109-2-4-9-4, IIVRC-GT-144-1-2-7-2, IIVRC-GT-137-

3-3-3-4, IIVRC-GT- 115-2-5-2-2 were found promising 

for resistance to ChiLCV disease both under eld and 

molecular screening with universal begomovirus 

primers (Fig. 7). These lines will be further screened 

through grafting and challenged inoculation for 

conrmation of resistance.

Fig. 7: Highly resistant lines derived from Kashi 
Sinduri x BS-35

Spontaneous Chilli mutants identied: Two unique 

types of chilli mutant plants obtained amongst the 

germplasm were identied as 'leafy rosette' forming 

mutant and 'undifferentiated inorescence' (Fig. 8). The 

rosette forming mutant with very short internodes, have 

huge potential  to  study genet ics  of  various 
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morphological traits like plant height, internodes 

length, oral orientation etc. The other mutant with 

undifferentiated inorescence may be useful for oral 

development studies in chillies. To understand mutated 

genes and their genetics, various crosses have been 

attempted in rosette forming mutant with genotypes 

having contrasting characters.

Fig 8: Spontaneous mutants in chill with leafy rosette 
and undifferentiated inorescence

Evaluation and development of hybrids

 A total of 56 F  hybrids including nine commercial 1

hybrids from the private seed sectors were evaluated for 
various characters.  The hybrids exhibited wide 
variability for different traits like fruit length (3.38 – 
12.46 cm), fruit width (0.84 – 4.14 cm), fruits per plant 
(12-70) and ten fruit weight (23 - 290 g). The evaluation of 
the hybrids revealed that A1 x  EC-519625, PBC-535 x 
NMCA-4008, California Wonder x EC-519636, Kashi 
Gaurav x Pasighat-6, A1 x VR-339 manifested superior 
yield potential of 184, 163, 151, 147 and 145 quintals of 
green fruits per hectare. Fruit length was found better in 
the cross combinations of PBC-535 x NMCA-4008 
(12.46), Pusa Jwala x NMCA-4008 (11.90), A1 x EC-
519625 (11.64), R-line x Pasighat-2 (10.76), A7 x EC-
519625 (10.14). Regarding fruit number per plant the 
hybrids A7 X FS-112 (105), Eagle-151 (104), A4 x VR-339 
(95), Kashi Anmol x J. Longi (89), VR-338 x EC-790571 
(88) were found promising (Fig 9). Hybrid A7 X EC 
519625 and A1 X VR 339 were found promising 

ndconsecutively in 2  year of testing and VR 339 emerged 
as superior combiner for yield and disease resistance in 
many hybrids e.g. GMS-3 x VR339 etc.

Fig 9: Promising CMS-based F  hybrids of chilli1

 A total of 40 new hybrid combinations utilizing elite 

lines including wild relatives as pollen parent were 

developed on the cytoplasmic male sterile and other 

potential combiners. These F  hybrids will be evaluated 1

for their yield potential along with other desirable traits 

such as disease resistance and qualities.  

Screening and identication of Chilli leaf curl virus 
resistant lines: Chilli leaf curl virus (ChiLCV) disease is 

one of the most threatening viruses of chilli causing 

considerable yield losses to the farmers and currently 

there is lack of resistant cultivar against this disease. A 

population has been developed using resistant line BS-

35, a natural interspecic derivative of C. frutescens and 

C. chinense and paprika variety Kashi Sinduri. In order to 

explore the resistance, the population of 109 families in 

F  generation was screened for the reaction of ChiLCVD 6

caused by whitey transmitted begomovirus. A total of 

2208 individual plants of all 109 F families were 6 

screened for disease on 0-4 score (assigned based on the 

symptom appearance on the plants under eld 

condition) at 60 and 120 days after transplanting. 

Results revealed that 4% (95) plants scored 0, 39% (864) 

plants scored 1, 33% (726) plants scored 2, 16% (358) 

plants scored 3 and 7% (165) plants scored 4 for the 

disease depicting a typical normal distribution for the 

disease reaction. Individual families/progenies were 

marked and DNA was isolated for molecular screening 

with universal primer. Sixty ve individual plants 

showing symptomless response (0 score) were screened 

with the universal primer which resulted in 23 virus free 

plants. Out of 23 plants, 10 plants viz., IIVRC-GT-113-3-

3-3-3, IIVRC-GT-46-5-2-4-1, IIVRC-GT-183-2-1-4-2, 

IIVRC-GT-191-1-5-1-1, IIVRC-GT-197-1-8-4-1, IIVRC-

GT-191-2-2-4-2, IIVRC-GT-109-2-4-9-4, IIVRC-GT-144-

1-2-7-2, IIVRC-GT-137-3-3-3-4, IIVRC-GT- 115-2-5-2-2 

(Table 4) were also found free from β satellite DNA 

particle after molecular screening with Roja's universal 

primer. Similarly, at 120 days after transplanting, again 

95 plants scored in 0 category. 10 plants were found free 

from β satellite DNA particle after molecular screening 

with Roja's universal primer. The population is further 

being monitored for the expression of ChiLCVD and 

efforts are on to develop resistant chilli pepper lines.

 In the line development programme, a total of 30 F  3

families were advanced to F  and 25 F families to F . In F4 4 5 6 

generation, 250 families of a cross Pusa Jwala x IIVRC-

452 and 109 families of Kashi Sinduri x BS-35 have been 

advanced to F generation. Over 270 families of F7 7 

generation and 160 families of F  generation were 8

furthered to subsequent generations. 



ICAR-Indian Institute of Vegetable Research

24

Fig. 12:  IIVRC-18132: a high 
yielding, pungent and resistant 
chilli line

Fig.13: (a) Field evaluation of 60 genotypes of peas grown during October; 
(b)  promising genotype VRPE-109 for early pod setting; (c) pod bearing in 
VRPD-3 during March end, 2019

 

 Some of the promising lines with respect to fruit 
quality parameters, yield and disease resistance were 
identied in advanced generations and their 
characteristic features have been recorded (Fig. 10). 
These lines exhibited wide variability for various traits 
like fruit length (4.8 – 11.56 cm) fruits width (0.94 – 1.68 
cm), number of fruits per plant (20-107.5) and ten fruit 
weight (31 - 130 g) and good disease resistance against 
viruses. The fruit colour varied from light green to dark 
green with erect or pendant orientation of fruits on the 
plant. Depending upon the seed availability, these lines 
would be identied for multi-location testing in next 
season.

Fig 10: Promising advanced lines chillies for superior yield 
and resistance

VR-338 x Taiwan-2, F8 VR-338 X BC-2-2, F8

 Regarding line development in sweet pepper, 
inbred lines or varieties were crossed in order to create 
variability in capsicum. In that sequence, the F  4

generation of 14 crosses/hybrids were screened for 
different traits and advanced to next generation (F ). 5

Release and notication of Chilli variety and hybrids:  
One OP variety viz. Kashi Abha and two F  hybrids viz. 1

Kashi Tej and Kashi Ratna have been recommended by 
the SVRC (UP) and notied by the CVRC vide S.O. 
692(E) dated Feb., 05, 2019  for cultivation in UP.

New Entry of chilli for multilocation testing under 
AICRP (VC)

 Two entries VRC-14 and VRC-16 were included in 
Chilli Varietal IET of AICRP (VC) trials from the ICAR-
IIVR, Varanasi centre based on two year performance in 
station trial. (Fig. 11). Another high yielding, pungent 

Fig 11: performance of VRC-14 and VRC-16 in Field.

Project 1.4: Genetic improvement of Pea

Creation of genetic variation through hybridization: A 

total of 43 F s crosses were attempted to create the 1

genetic variation for edible podded type by utilizing the 

parents' viz., VRPD-1, VRPD-2, VRPD-3, Swarna Mukti, 

Arka Sampoorna, Mithi Phalli and others. Similarly, 117 

F s were also made by utilizing the parents like PC-531, I

Arka Ajeet, Arkel, Kashi Ageti, Kashi Samridhi, HUDP-

15, Kashi Samridhi to combine the resistance for 

powdery mildew and rust.

Screening of germplasm for high temperature 
tolerance for early (October) and late sowing seasons 
(January): A total of 60 genotypes including the released 

cultivars were evaluated for tolerance to high 

temperature during early (October, 2018) and late 

sowing seasons (January, 2019) for which sowing were 
th thdone on 10  October and 28  January, 2018-19, 

respectively (Fig.13). For early season, one line viz., 

'VRPE-109' found promising and picking was ready on 
st1  week of December. The average low and high 

temperature for the growing period was 11.9 to 28.9ºC. 

However, for late sowing, two edible podded lines viz., 

VRPD-2 and VRPD-3 were found good for pod bearing 

that continue up to last week of March when the average 

low temperature and average high temperature were 

16.1 ºC and 31.0 ºC, respectively.

and chilli leaf curl viruses resistant entry IIVRC -18132 
(Fig. 12) has been proposed for inclusion in AICRP (VC) 
trials.
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 Performance of multi- podded lines: Stability and 

p e r f o r m a n c e  f o r  m u l t i -  o w e r e d  g e n o t y p e 

'VRPM–901–5' was assessed during the year with other 

t r iple ,  double  and s ingle  podded cul t ivars . 

VRPM–901–5 was found promising for the pod 

yield/plant, which was signicantly higher than both 

double-podded cultivars PC–531 and VL-8 and single 

podded genotype NO-17 (Fig. 14 & Table 4). The higher 

yield potential of VRPM–901–5 could be attributed to 

the formation of more number of owers (48-52) and 

pods/plant (32-48) in multi-podded line than in the 

double or single-podded lines. In addition, 100-seed 

weight in this genotype was found to vary from 45-50g 

with 50-52 shelling (%). 

 Inheritance of multi-ower and multi-pods: To 

analyze the inheritance pattern of the multi-owering 

Fig. 14:  Field expression of VRPM-901-5, (a) Appearance of ve owered peduncle; (b) Plant bearing ve-pods 
and four-pods on single peduncle at multiple reproductive nodes and (c) Multi-podded peduncle at seed-
maturity.

Table 4: Mean performance of 'VRPM-901-5' genotype over triple,  cultivars using double and single podded

Tukey-Kramer's HSD test 

Days to ower (DTF; days), total ower produced (TFP; No.), branches/plant (BPP; No), pod length (PL; cm), pods/plant (PPP; No), average pod 
weight (APW; g), Seeds/pod (SPP; No), plant height (PH; cm) and yield/plant (YPP; g).

Fig. 15:  The promising genotype, (a): VRPE-29; (b): 
VRP-16 × VRP-25 and (c): VRP-22 × DARL-404

and to identify the segregants, a total of 9 F population 2 

were grown along with the F s and parents. The F s and I 1

parents were grown at normal row to row spacing of 30 

cm and plant to plant spacing of 10 cm whereas, all F  s 2

were space planted at 60 × 30 cm so as to observe the 

plants individually. Data was recorded on around 1200 

plants and segregation was recorded for single, double 

and multi-owered plants. Segregation ratios obtained 

in the resistance inheritance study were compared by 

Chi-square test. The plants were found to segregate in 

the ratio of 3(double ower):1 (triple ower) in two 

crosses 'VRP-386 × VRP-500' and 'VRPM-501 × VRP-386' 

indicating the monogenic recessive inheritance of multi-

owering. However, in other three crosses viz., 'N0-17 × 

VRPM-901', 'VRP-500 × N0-17' and 'VRPM-501 × N0-17', 

the plants were found to segregate in 12 (double ower): 

3 (single ower):1 (triple ower) indicating effect of 

dominant epistasis.

 Identication of promising lines of peas for early 
maturity group: Among the early maturity group, three 

advance breeding lines viz. VRPE-29, VRP-16 × VRP-25 

and VRP-22 × DARL-404 were found promising for 

earliness and pod yield/plant over the standard check 

Kashi Nandini (Fig. 15 & Table 5). The genotype VRPE-

29 was found superior for days taken to 50 % owering 

and days to rst picking.
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Table 5: Mean comparison of promising genotypes with Kashi Nandini for early maturity using Tukey-Kramer's 
HSD test 

 Identication of genotype for long pod in early 

group: Two Lines viz., VRPE-66 and VRPE-60 were 

identied for long pod having pod length of 11.47 cm 

and found signicantly superior over the standard 

check Kashi Nandini (Table 6). The genotype VRPE-60 

also found superior for high pod yield. 

 Identication of promising lines in mid maturity 

group: Among the mid- maturity group, ve advance 

breeding lines viz. VRP-7×PC-531, PMPM-1 × VRPMR-

11, PC-531 × PMR-32, PC-531× DARL-404 and VRP-500 

were found promising for pod yield per plant over the 

standard check Kashi Shakti (Table 7). All these lines 

were found superior for pod yield over the standard 

check Kashi Shakti. In addition, the lines viz., VRP-

7×PC-531 (VRPE-107), PMPM-1 × VRPMR-11 were 

found superior for pod length while VRP-500 for high 

number of pods/plant. One other genotype 'PMPM-1× 

AP-3' was identied with broad pods having pod width 

of 2.0 cm.

Table 6:  Performance of VRPE-66 and VRPE-60 for various horticultural traits

Table 7: Mean comparison of promising genotypes with Kashi Shakti using Tukey-Kramer's HSD test 

 Screening germplasm for powdery mildew: A total 
of 172 germplasm lines that includes newly augmented 
16 lines (from Banaras Hindu University, Varanasi) 
were screened for powdery mildew resistance by 
adopting the scale of Tiwari et al. (1997). Scoring was 
done under normal eld conditions and scale ranged 
between 0–4 was classied as resistant whereas, scale 
ranged between 5–9 was classied as susceptible (Fig. 
16). Out of 172 lines screened, 03 lines were found 
immune to the disease viz., IC-296678, BHU-26 
(EC865944) and BHU-57 (EC865975) with 0 PDI score.  
Thirty-two other lines were also found resistant viz., EC-
6621, BHU-11 (EC865929), BHU-7 (EC865925), BHU-25 
(EC865943), BHU-64 (EC865982), BHU-114 (EC866032), 
VRP-147, VRP-186, EC-71944, VRP-322, VRP-351, VRP-
345, VRP-314, VRP-343, VRP-310, VRP-304, VRP-370, 
VRP-358, VRP-306, VRP-311, NDVP-12, VRP-90, VRP-
27, VRPD-3, VRPD-2, IC208366, IC-208378, No-17, Kashi 
Samridhi, Arka Sampoorna, Arka Karthik and Kashi 
Samrath.
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Fig. 16: Phenotypic screening for powdery mildew 
under eld conditions, a & b: a close view to resistant 
genotype 'EC865975' grown with susceptible genotype 
under huge disease pressure

 Evaluation of edible podded lines: Two genotype 

viz., VRPD-2 and VRPD-3 were found potential for 

edible pod type with absence of parchment layer. The 

genotypes had longer and broader pods along with 

resistance to powdery mildew.

 Generation advancement of breeding material: 
Among total 143 advanced lines grown, 40 lines were 

advanced to F  population, 09 lines to F  35 lines to F 13 2 3, 4,

lines to F , 20 to F , 6 to F  and 20 to F Twenty-two other 6 7 8 9. 

lines were also grown and advance to their successive 

generation.

 Entries in AICRP trials: A new entry 'VRPE-903' 

was submitted for IET (mid) of AICRP (VC) trial. 

 Maintenance breeding : A total of 172 germplasm 

lines were grown and maintained during the cropping 

season. The maintenance breeding was done through 

true to type single plant selection of pea varieties viz. 

Kashi Uday, Kashi Nandini, Kashi Ageti, Kashi Mukti, 

Kashi Samrath, Kashi Shakti, and Kashi Samridhi.

 Germplasm documentation:  A total of 09 lines 

were allotted with IC Numbers from NBPGR, New 

Delhi viz., VRPE-101 (IC-0626394), VRPE-103 (IC-

0626395), VRPE-107 (IC-0626396) VRPE-109 (IC-

0626397), VRPM-903 (IC-0626398), VRPM-905 (IC-

0626399), VRPM-909 (IC-0626400), VRPM-911 (IC-

0626401) and VRPSel-1 (IC-0626402).

Project 1.5: Genetic improvement of Cowpea

 Maintenance of cowpea germplasm: Three 

hundred and eighty four cowpea genotypes were 

maintained.

Germplasm Documentation: Eleven advanced 

breeding lines of vegetable cowpea were submitted to 

NBPGR and IC number was obtained viz. VRCP-111-2 

(IC628892), VRCP-115-3 (IC628893), VRCP-119-1 

(IC628894), VRCP-121-3 (IC628895), VRCP-126-2 

(IC628896), VRCP-128-5 (IC628897), VRCP-131-4 

(IC628898), VRCP-134-2 (IC628899), VRCP-142-1 

(IC628900), VRCP-143-2 (IC628901) and VRCP-148-3 

(IC628902)

 Hybridization: Based on yield, quality and

cowpea golden mosaic resistance of parental lines, a 

total of 23 F  cross combinations were made in vegetable 1

cowpea. 

 Advancement of generation: A total of 23 F , 23 F , 1 2

16 F , 16 F , 10 F , 10F , 9 F  and 9 F  cross combinations 3 4 5 6 7 8

were advanced to next generation and SPS were done.

Evaluation of advance lines and IC allotment :

 Eight advanced breeding lines were selected based 

on yield and horticultural traits during 2018-19

(Table 8).

  Five Maintenance breeding of cowpea varieties:

varieties of cowpea i.e., Kashi Kanchan, Kashi Nidhi, 

Kashi Gauri, Kashi Shyamal and Kashi Unnati were 

maintained by multiplication of nucleus seed every 

season.

Table 8: Performance of advanced lines of cowpea
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Project 1.6: Genetic improvement of Indian bean & 
French bean 

Indian bean (Dolichus bean) :

Generation Advancement: A total of 177 populations 

comprising F to F  were advanced and selected superior 4 10

segregants in F  (82 Sps), in F  (VRBSEM-123-sps-2), in F  4 5 7

(VRBUSEM-104, VRBSEM-100, VRBSEM- 106 SPS-1, 

VRBSEM-109) ,  in  F  (VRBUSHSEM-75)  in  F  8 9

(VRBUSHSEM-202)  and F (VRBUSHSEM-1 , 1 0  

VRBUSHSEM-15, VRBUSHSEM-313, VRBSEM-19 (pot 

culture).

 Seed Multiplication:  Seven entries of bush type 

Indian bean and three released and notied varieties 

were multiplied for supply of seeds to varietal testing 

centers. The quantity of seeds are VRBSEM-3 (7 kg), 

VRBSEM-8 (5 kg), VRBSEM-9 (6 kg), VRBSEM-14 (7 kg) 

VRBSEM-18 (18 kg), VRBSEM-207 (3 kg), VRBSEM-202 

(3 kg), Kashi Haritima (4 kg), Kashi Khushaal (3 kg) and 

Kashi Sheetal (4 kg). 

 Germplasm Maintenance:  Maintained 146 

germplasm comprising 130 pole type and 16 bush type.  

 Notication and Release of Varieties: Two 

varieties Kashi Khushaal and Kashi Sheetal of pole type 

were released and notied for commercial cultivation in 

Uttar Pradesh. (Fig. 17)

French bean

 Notication and Release of Varieties: Two 

varieties Kashi Rajhans and Kashi Sampann of 

Vegetable type French bean were released and notied 

for commercial cultivation in Uttar Pradesh (Fig. 18).

 Maintenance of Germplasm: 23 genotypes of bush 

type and 12 pole type along with one scarlet bean 

genotype were maintained.

 New Germplasm collected & evaluated: 19 new 

genotypes of French bean were collected and evaluated.

 Hybridization: 5 F  combinations were made 1

during winter season of 2018-19.

 Advancement of generations: 11 F s and 3 F s of 2 3

Bush type French beans along with 7 F s of pole type 2

French bean were advanced to next lial generation

Project: 1.7: Genetic improvement of seed 
propagated gourds

Bitter Gourd

 Characterization of germplasm: During the year, 6 

germplasm collected from different region of the 

country were again evaluated and among them,  

accession number BT-3-C gave maximum yield (2.769). 

Minimum yield was recorded in DVBTG-4 (0.802 

kg/plant) (Fig. 19 & Table 9).
Kashi Khushaal (IC 555592) Kashi Sheetal (IC 555769)

Fig. 17 : Kashi Khushaal & Kashi Sheetal

Kashi Rajhans (IC 0622784) Kashi Sampann (IC 0622783)

Fig. 18 : Kashi Rajhans & Kashi Sampann

Table 9: Performance of germplasm characterized during 2018-19
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Table 10: Screening of bitter gourd germplasm against root knot nematode resistance

 Evaluation of advance lines and promising 
genotype identied: Twelve promising advance lines (7 

green and 5 White) along with 21 segregating lines were 

evaluated for various horticultural traits. Among these, 

the advance lines VRBTG-47-1 and VRBTG-10 were 

found promising having major variation in colour, 

tubercles and shape. In white fruited lines, VRBTG- 37 

and VRBTG- 11-1 were found promising in term of yield 

and quality attributes. These lines were maintained 

through selng and further selected for next generation 

(Fig. 20). Among the segregating population, these 4 

advance lines (from F  and F ) were selected for 7 8

identication in AICRP (VC).

 Evaluation of hybrids: Twenty-seven F  hybrids 1

involving fteen diverse parents were evaluated during 

kharif season of 2018. Sagar and Mohini hybrids were 

used as commercial check. The hybrid VRBTG-5 x 

VRBTG-2-1 (4.10 kg/plant) was highest yielder among 

all hybrids followed by VRBTG-10 x VRBTG-47-1 (3.76 

kg/plant) and VRBTG-23 x VRBTG-4-1 (2.80 kg). 

 Development of Gynoecious based cross 
combinations: During the year, different cross 

combinations (Gyno-34 x VRBTG-10, Gyno-34 x BT-1A, 

Gyno-34 x VRBTG-8, Gyno-34 x IC212504, Gyno-34 x 

VRBTG-29, Gyno-34 x DVBTG-3, Gyno-34 x VRBTG-5 

and Gyno-34 x VRBTG-4-1-1) have been developed 

using gynoecious line as female parent. The evaluation 

of these hybrids will be done in next year. 

 Screening of bitter gourd germplasms for root 

knot nematode resistance: Thirteen genotypes screened 

for resistance against root knot nematode Meloidogyne 

incognita during 2017-18 under pot condition were 

Annual Report 2018-19

Fig. 19: DVBTG-4, (IC-3911819 )

Fig. 20: VRBTG- 37, VRBTG- 11-1, VRBTG-47-1 & 

VRBTG-10
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screened again to conrm root knot nematode 

resistance. A pot experiment was conducted including 

susceptible checks i.e. VRBTG-47-1 and Kalyanpur 

Baramasi. Each germplasm was screened at inoculation 

level 2000 second stage infective juveniles per 

replication or plant under screen house condition (Table 

10). The results revealed that, among thirteen 

germplasms, two germplasms viz. IC44438 and IC44428 

shown resistance to root knot nematode Meloidogyne 

incognita, three germplasms i.e. IC212504, VRBTG-10 

and VRBTG11-1 were found moderately resistant and 

remaining seven germplasms were found to be 

susceptible to root knot nematode which conrms the 

previous results.

 Collection of germplasm: During the year, an 

exploration programme was conducted with ICAR-

National Bureau of Plant Genetic resources, Regional 

Station, Plandu (Ranchi) covering Banka, Jamui and 

Gaya districts of Bihar and total of 238 accessions of 

various vegetables were collected.

Bottle gourd

 Characterization of germplasm: During the year, 6 

germplasm (VRBG-15-1, VRBG-67, DRAG-3, VRBG-9-

1-1, IC-594545 and IC-594544) were evaluated and 

among them accession number DRAG-3 yielded 

maximum (8.091 kg/plant) but took maximum days 

(10) for germination. 

 Evaluation of hybrids (F ):1  During the year, total 20 

hybrids in long fruited group pertaining to different 

horticultural traits were evaluated.  Among the hybrids, 

cross combination VRBG-1 x VRBG-3 and VRBG-8 x 

VRBG-6 (Fig. 21) yielded maximum of 12.10 and 12.52 

kg/plant, respectively. Other combinations found 

promising are VRBG-3 x VRBG-6 and VRBG-61-1 x 

VRBG-59 which yield 11.358 and 11.556 kg/plant, 

respectively. In round bottle gourd, 6 hybrids (F ) were 1

evaluated for different horticultural traits. Among the 

hybrid cross combinations, VRBG-27 x VRBG-34 and 

VRBG-4 x VRBG-59 were found promising with respect 

to yield i.e. 18.914 and 10.578 kg/plant, respectively 

which was higher than the national check Pusa Sandesh 

(9.833 kg/plant) and Kashi Kiran (8.125 kg/plant), 

respectively.

 In atty round fruited bottle gourd hybrids, only 

two cross combinations were developed and both could 

not surpass the national check. Oblong fruited type 

bottle gourd is the demand of the market. Only 

combination i.e. VRBG-11-1 x VRBG-18 gave maximum 

yield of 10.578 kg/plant with the earlier node number 

(9) for female ower development. Fruits are very 

Fig. 21: Long fruited hybrid VRBG-8 x VRBG-6

attractive of this cross combination and having longer 

period storage.  In small fruited “Gutka Type” two 

hybrids were developed using cut leaf line. Out of this, 

the hybrid cross combination VRBG-67 (n) x VRBG-61(c) 

gave maximum yield of 9.067 kg/plant, though both the 

hybrids could not surpass national checks.

 Evaluation of advance lines: Under evaluation of 

advance line (after F ) in long (VRBG2-1 and VRBG-67), 8

round (VRBG-9-1-1), VRBG-61 (cut leaf gutaka type) 

and VRBG-61-3 (cut leaf round) were selected and 

characterized. During the year 10 (F  to F ), 18 (F  to F ), 1 2 2 3

14 (F  to F ), 9 (F  to F ), 7 (F  to F ) and 4(F  to F ) 3 4 4 5 5 6 6 7

populations were advanced for next generation.

 Evaluation of winter fruited bottle gourd: A total 

of 3 advance lines were evaluated along with Kashi 

Ganga and one hybrid for yield and horticultural traits. 

Among 3 lines 2 most promising lines have been 

identied for state release for winter season cultivation 

in two different segments i.e.; gutka type and oval 

round. 

New varieties released

 Kashi Kirti: This is suitable for winter as well as 

normal season and recommended from state variety 

release committee and notied for Uttar Pradesh. The 

fruit colour is green, shape cylindrical, size small (800-

900 g) at edible maturity. Yield potential is 375-425 q/ha, 

better edible and keeping quality and tolerant to 

downey mildew. 

 Kashi Kundal: This is suitable for winter season and 

recommended from state variety release committee and 

notied for Uttar Pradesh. The rst harvesting starts at 

90-95 days after sowing, and seed maturity on 186 days 

after seed sowing. The fruit colour is light green, shape 

oval, size medium (13-1.5 kg) at edible maturity. Yield 

potential is 375-410 q/ha and having better keeping 

quality. 

Ash gourd

 Evaluation of segregating lines of ash gourd: Ten 

selected lines of wax gourd including wax less lines in F  6

ICAR-Indian Institute of Vegetable Research



31

Annual Report 2018-19

generation along with 3 released varieties were planted. 

The variation was observed in fruit shape and size. The 

weight of wax less lines ranged from 2.3-6.9 kg. The 

storability of wax less lines was at par with the waxy 

lines. 

 Multiplication and maintenance of seeds of 
released varieties of ash gourd Kashi Dhawal, Kashi 
Surbhi and Kashi Ujwal: One kg seeds of Kashi Dhawal 

and half kg seeds of Kashi Surbhi and Kashi Ujwal were 

produced and SPS were selected for maintenance of the 

varieties.

Project 1.8: Genetic Improvement of Luffa 

Varieties/hybrids released:

 Kashi Shreya (VRSG-194; IC 627485): This variety 

(Fig. 22) has been developed through selection from a 

germplasm collected from the eastern Uttar Pradesh. It 

has a medium viny (3.5-5.50 m) with fruiting at every 

node.  Fruits are dark green, long straight (20-25 cm on 

the atbed, up to 32 cm on bower) and with 3-3.75 cm 

diameter.  Fruits are harvested in 50-55 days after 

sowing date. Yield ranges from 150-200 q/ha. Resistant 

to Sponge Gourd Mosaic Virus and downy mildew disease 

under eld condition. Identied during XXXVI Group 

Meeting of AICRP (VC) in 2018  and notied by the 

CVRC notication no S.O. 692(E) dated 05.02.2019 for 

cultivation in zone-IV (Punjab, Uttar Pradesh, Bihar and 

Jharkhand).

 Kashi Jyoti (VRSG-1-17; IC 627486): This variety 

has been developed through hybridization followed by 

selection. It is medium viny (3.5-5.50 m) with fruiting at 

every node. First male and female owers appear at 

node number 5-10 and 14-20, respectively. Fruits are 

Fig. 22 Kashi Shreya

light green, long straight (20-25 cm on at bed up to 30 

cm on bower ) and with 2.5-3.0 cm diameter. Fruit 

weight ranges from 100 g to 140g. Fruits are harvested in 

50-55 days after the date of sowing (Fig. 23). Yield ranges 

from 140-180 q/ha. Resistant to Sponge Gourd Mosaic 

Virus and tolerant to downy & powdery mildew under 

eld condition. Released by SVRC and notied by the 

CVRC notication no S.O. 692(E) dated 05.02.2019 for 

cultivation in Uttar Pradesh and adjoining area.

 Kashi Rakshita (VRSGH-1; IC 627487): It is 

medium viny (3.5-5.50 m) hybrid with fruiting at every 

node. Fruits are dark green, long straight (20-25 cm on 

at bed and may on up to 30 cm on bower)  and with 3-4 

cm diameter. Fruits can be harvest at 48-52 days after 

sowing. Yield ranges from 200-250 q/ha (Fig. 24). 

Resistant to Sponge Gourd Mosaic Virus and downy 

mildew disease under eld condition. Identied during 

XXXVI Group Meeting of AICRP (VC) in 2018 and 

Fig. 23: Kashi Jyoti

Fig. 24: Kashi Rakshita
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notied by the CVRC notication no S.O. 692(E) dated 

05.02.2019 for cultivation in zone-IV (Punjab, Uttar 

Pradesh, Bihar and Jharkhand).  

 Kashi Saumya (VRSGH-3; IC 627490): It is medium 

viny (3.5-5.50 m) hybrid with dark green foliage. First 

male and female owers appear at node number 5-10 

and 15-24,  respectively. Fruits are  green, long straight 

(20-25 cm on at bed up to 32 cm on bower ) and with 3.0-

3.5 cm diameter. Fruit weight ranges from 140 g to 150g 

(Fig. 25). Fruit is harvested in 45-50 days after sowing. 

Yield ranges from 180-200 q/ha. Resistant to Sponge 

Gourd Mosaic Virus and tolerant to downy & powdery 

mildew under eld condition. Released by SVRC and 

notied by the CVRC notication no S.O. 692(E) dated 

05.02.2019 for cultivation in Uttar Pradesh and adjoining 

area.

Promising germplasm 

 Sponge gourd: Out of 80 germplasms of sponge 

gourd (73+7 new collection) 12 i.e. VRSG-171, VRSG-9, 

VRSG-195, VRSG-136, VRSG-57, VRSG-142-1, VRSG-2-

12, VRSG-18, VRSG-13, VRSG-214 and VRSG-28 

including one aromatic line i.e. VRSG-7-17 (Fig. 26) were 

found promising for horticultural traits. These lines 

except VRSG-7-17 were free from Sponge Gourd Mosaic 

Virus (SGMV) disease symptoms under eld conditions.

 Aromatic line VRSG-7-17: A special aroma like 

'Basmati Rice' has been noticed in leaves, vines, ower 

and fruits. The aroma test analysis of leaves and fruits 

justify that the whole fruit of VRSG-7-17 showed the 

presence of high concentration of Hexenal and 3 

Octanone, which is either absent or found in very low 

concentration in the control sample 'Kashi Shreya' 

(VRSG-194). Other common volatile identied using 

GCMS were cis-3 hexenol, 1-octane-3-ol, 1-hexenol and 

Limonene etc. Moderately susceptible to Sponge Gourd 

Mosaic Virus and tolerant to downy mildew disease 

under eld condition.

Fig. 25: Kashi Saumya

Fig. 26: Promising germplasm of sponge gourd 

(VRSG-7-17) 

 Promising Advance Breeding Lines: Among the 32 

advanced breeding lines of sponge gourd, VRSG-17-1, 

VRSG-17-2, VRSG-17-3, VRSG-17-4, VRSG-17-5, VRSG-

17-6, VRSG-17-10, VRSG-17-11, VRSG-17-12 and VRSG-

17-15 were found promising for various horticultural 

traits and showed tolerance against Sponge Gourd Mosaic 

Virus and downy mildew disease  under eld 

conditions.

 Development and evaluation of F  genotypes:1  A 

total of  60  F cross  combinations were  developed by 1 

using the 12 Lines × 5 Testers. Among the 60 F (s) of 1

sponge gourd 10 i.e. VRSG-136 x Pusa Supriya,  VRSG-2-

12 × Kashi Shreya, VRSG-57× Kashi Shreya, VRSG-214 × 

VRSG-1-12, Kashi Jyoti × VRSG-7-17, VRSG-136 × 

VRSG-2-12, VRSG-2-12 × VRSG-136, VRSG-1-12 × 

VRSG-214 , VRSG-17-10 × Pusa Sneha, and VRSG- 

57×VRSG-7-17 were found promising for various 

horticultural traits over the checks i.e. Priya  (Golden 

Seeds), Utsav (Clause Seeds), KSP-1125 (Kalash Seeds), 

VNR Alok (VNR Seeds) and showed tolerance against 

downy mildew and virus disease  under eld 

conditions.

 Generation advancement: Under the generation 

advancement program, 11 populations were advanced 

from F  to F 14 populationsfromF  to F 13 populations 11 12,   10 11,

F  to F , 4 populations F  to F , 5 populations F  to F9 10 8 9 7 8.

 RILs programme:  one population of Luffa cylindrica 

sin. Luffa aegyptiaca x Luffa acutangula var. Satputia syn. 

Luffa hermaphrodita advanced from F  to F  (45 plants).5 6

 Germplasm documented: Under the germplasm 

conservation and documentation program, a total of 8 

germplasm/lines/hybrids were documented during 

2018-19 in NBPGR, New Delhi with IC 627485 to IC 

627491. 
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 Promising  genotypes/hybrids under multi-
location testing of AICRP (VC) trials: One OP 

improved genotypes i.e. VRRG-6A in AVT-I and 2 F1 

hybrids namely, VRRGH-1 and VRRGH-2 in IET, are 

under multi-location testing of AICRP (VC) trials.

 Generation advancement of Ridge gourd: Under 

the generation advancement program, 15 populations of 

ridge gourd were advanced from F  to F2 3.

Fig. 28: Promising germplasm of Satputia.
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Ridge gourd

 Germplasm collection and evaluation of ridge 
gourd: Out of 60  germplasm (52 old and 8 new 

collection)  of  ridge  gourd, 10 i.e. VRRG-26, VRRG-35, 

VRRG-110, VRRG-7-2016, VRRG-6A, VRRG-1-16, 

VRRG-8-17, VRRG-12-10, VRRG-42-2016 and VRRG-46-

2016 were found promising (Fig. 27) for horticultural 

traits and were free from Sponge Gourd Mosaic Virus 

(SGMV) and downy mildew disease symptoms under 

eld conditions.

Fig. 27: Promising germplasm of ridge gourd

 Satputia: Out of 38  germplasms (37 old + 1 new 

collection) of  Satputia 5 i.e. VRS-24-1, VRS-25, VRS-20, 

VRS-36 and VRS-11 were found promising for 

horticultural traits (Fig. 28).

Project 1.9: Genetic Improvement of Pumpkins and 
Cucumber

Pumpkin

 Evaluation and maintenance of germplasm; Eighty 

eight germplasm have been evaluated for yield and 

quality attributes. A total of 110 lines including 

identied/released varieties were maintained as active 

collections. Fruit yield per plant ranged between 1.1 kg 

per plant (Pumpkin V-4) to 5.47 kg/plant (VRPK-Sel.-

11-6-5). Number of fruits per plant varied between 1.0 

(N. Agrim) to 4.56 (VRPK-Sel-11-6-5). Individual fruit 

weight ranged from 0.8 kg (VRPK-5-01) to 2.55 kg (G-81) 

at edible green mature stage. All the lines have been 

maintained through selng/sibbing for their further 

utilization. 

 Evaluation of advance lines: Five advance breeding 

lines have been evaluated for important horticultural 

traits. Maximum yield per plant was reported in VRPK-

9-01(6.63 kg/plant) followed by VRPK-222 (6.60 

kg/plant). Whereas, maximum individual fruit weight 

was observed in VRPK-18-01 (2.05 kg) followed by 

VRPK-222 (2.0 kg) at green edible stage. On the basis of 

overall performance, VRPK-9-01, VRPK-222-2-1 and 

VRPK-18-01 were found promising (Table 11).

Table 11: Performance of pumpkin advance lines

Genotype  

VPPK-230  
VRPK-9-01  
VRPK-222-2-1  
VRPK-18-01  
VRPK-310  

No of 
fruits/plant

3.71  
3.68  
3.00  
2.62  
1.93  

Average fruit 
weight (g)  
1.48  
1.80  
2.00  
2.05  
1.30  

Yield/plant 
(kg)  
5.51  
6.63  
6.00  
5.36  
2.51  

 

  Isolation and maintenance of inbred: A total of 10 
inbred from advance lines have been selected for 
hybridization in mottle green and at round/round 
segment. The selected inbred have been maintained for 
purity through selng. 

 Development and evaluation of hybrids: Crosses 
were made among selected parents during summer, 
2017 and developed F  hybrids along with check Kashi 1

Shishir evaluated for their yield and yield attributing 
traits during summer season, 2018. Maximum green 
fruit yield per plant was recorded in hybrid Kashi 
Shishir (10.08kg) followed by VRPKH-17-10 (9.63kg). 
None of the hybrid found better in respect of yield over 
check variety Kashi Shishir (10.08kg).
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Table 12: Performance of cucumber genotypes

Table 13: Performance of cucumber hybrids

 Advancement of breeding material: A total of 36 
segregating lines which includes F  (10), F  (08), F  (06), F  3 4 5 6

(5), F  (3) and F  (04) were evaluated; selfed and further 7 8

selection were made to advance as next generation.

Notication of hybrids

 Kashi Shishir: This is early maturing hybrid 

recommended from state variety release committee

and notied for Uttar Pradesh. The fruit colour is 

mottled green, shape at round, size small (2-2.25kg)

at edible maturity. First fruit harvesting starts on

58-62 days and duration of crop from seed to seed is 100-

105 days after sowing and yield potential is 400-450 

q/ha & 385-400q/ha in rainy and summer season, 

respectively.

Maintenances and evaluation of advance lines of 
summer squash

 Five promising advance lines, and one check of 

Cucurbita pepo (summer quash) and 65 segregating lines 

includes (5 F , 7 F  and 53 F ) were evaluated.  Among 4 4 5

four advance lines, VRSS-65 and VRSS-66 were found 

promising in terms of yield and quality. The segregating 

lines of summer squash have major variation in colour 

and shape. The segregating lines in F  generation have 5

tolerance against the fruit y and have tolerance against 

sucking insects. These lines were advanced through 

selng and further selected for next generation. Among 

the segregating population, one line VRSS-17-05 has 

shown the stability towards high frequency femaleness. 

The high frequency female lines have been maintained 

by sibing/selng. 

New variety released

 Kashi Subhangi: This is medium maturing, bushy 
in growth recommended from state variety release 
committee and notied for Uttar Pradesh. The fruit 
colour is dark green, shape elongated, size medium 
(800-900 g) at edible maturity. Most suitable sowing 
time of this variety is September to November and early 

0in spring season (maximum temperature upto 30 C). 
Yield potential is 600-650 q/ha and resistant to downey 
mildew. 

 Multiplication and maintenance of seeds of 
released varieties: Two kg seeds of Kashi Harit variety of 
pumpkin were produced and 50 SPS were selected for 
maintenance of the variety. Similarly, summer squash 
variety Kashi Subhangi seed was also multiplied and 1 
kg seed has been produced.

Cucumber

 A total of 80 germplasm/genotypes including 7 

released varieties of different organization were 

evaluated for owering, yield and related traits (Table 

12). The results indicated that the fruit length ranged 

from 13.00 (VRCU-Sel-12-03) to 17.25 (VRCU-Sel-19-19) 

and fruit diameter ranged from 11.95 (VRCU-13-06) to 

14.00 (VRCU-18-01). The average fruit weight among the 

genotypes ranged from 120 to 210 g. Yield per plant 

ranged from 588.46 (VRCU-Sel-12-02) to 763.60 (VRCU-

Sel-19-03). 
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 Development and evaluation of hybrids: Twenty 
hybrids along with parents of cucumber have been 
evaluated for yield and yield contributing traits. Among 
the evaluated hybrids one were identied and included 
for multiplication testing. The mean performance of 
promising hybrids are presented in table 13.

 Evaluation of advance lines: A total of 10 advance 
lines along with checks PCUC-09 have been evaluated 
for yield and its contributing traits in mottle green 
segment. Fruits of these lines were non-bitter in taste. 
The best performing lines based on the fruit colour, 
appearance and yield were VRCU-Sel.-12-03 followed 
VRCU-Sel.-12-02 based on yield data (Table 14).

 Advancement of breeding material: A total of 36 

segregating lines which includes F  (16), F  (8), F  (6), and 2 6 7

F  (05) were evaluated, selfed and further selections 8

were made to advance as next generation.

 Screening of cucumber germplasms for Root knot 
nematode resistance: Nine germplasms of cucumber 

along with susceptible check Swarna Ageti were 

screened for root knot nematode (Meloidogyne incognita) 

resistance under pot condition by inoculating 2000 

second stage infective juveniles per plant. Observations 

were recorded by using gall index 1-5 scale. Among 

screened germplasms, none of them found resistance to 

root knot nematode and all were susceptible or highly 

susceptible to root knot nematode M. incognita.

New hybrid released

 Kashi Nutan: This hybrid is recommended from 

state variety release committee and notied for Uttar 

Pradesh state. The fruit is cylindrical long, medium in 

size, dark green and average fruit weight 200-225g at 

edible maturity. First fruit harvesting starts on 52-55 

days and duration of crop from seed to seed is 100 days 

after sowing and yield potential is 175-180 q/ha.

Project 1.10: Genetic Improvement of Melons

Muskmelon

 Status of germplasm: A total of 180 accessions of 

muskmelon were maintained at IIVR which include 

genotypes of various fruit shapes i.e., round, aty round, 

oval and oblong and esh colour i.e., yellow, white, 

Table 14 : Yield and contributing traits of advance lines of cucumber

orange and green esh. A total of 41 accessions of 2 

different related wild species of muskmelon were also 

maintained at IIVR. During 2018-19, fourteen C. melo var 

agrestris and eight C. callosus accessions were collected 

from Odisha.

 Evaluation of Cucumis melo var agrestris and C. 

callosus germplasm: A total of 41 accessions of Cucumis 

melo var agrestris and C callosus were evaluated for 

various horticultural traits. There was sufcient genetic 

variability reported for the traits under consideration. 

Taste of the fruits of these CWR species was sour and 

they are monoecious in nature with respect to sex form. 

Among these wild accessions,  the genotype 

RCM/PK/45 remained free from downy mildew 

disease under eld condition. 

Evaluation of advance lines: 

 A total of fteen advance lines of muskmelon were 

evaluated for various traits of economic importance. Sex 

form of these advance lines was either andro-

monoecious or monoecious. In monoecious segment all 

the advance lines were round fruited with orange or 

white esh. There was considerable amount of genetic 

variability reported for the horticultural traits under 

consideration (Fig. 29). Among these evaluated 15 

genotypes, VRMM-170 (Yield: 3.87 kg/plant; TSS: 10° 

Brix) and VRMM-186(Yield: 3.53 kg/plant; TSS: 9.33° 

Brix) were found to be most promising. 

 Generation advancement: During 2018-19, 10 cross 

combinations were attempted and seeds harvested for 

the evaluation in next season. Seven F , four F  and two F  1 2 3

were advanced to subsequent generation. Besides, 

promising genotypes were also self pollinated for the 

development of inbred lines.

Maintenance of seeds of released variety: Half kg seeds 

of Kashi Madhu variety of muskmelon were produced 

for maintenance of the variety.

Watermelon 

 Collection, characterization and evaluation of 
germplasm: Sixty-six lines were evaluated for yield and 

quality attributes and a total of 70 lines including 
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 VRW-12-3-1 VRW-514-1 VRW-514

Fig. 30: Promising genotypes of watermelon VRW-514, VRW-514-1 and VRW-12-3-1

ICAR-Indian Institute of Vegetable Research

Fig.29: Variation in fruit traits

wild/identied/released varieties were maintained 

and multiplied. Under augmentation programme, four 

germplasm were introduced from Jodhpur, Rajasthan; 

one from Kushinagar and one from Sasaram, Bihar 

which are being multiplied for evaluation and further 

use in breeding programme. 

 Maintenance of  inbreds and generation 
advancement: The selected inbreds have been 

maintained for purity through selng. A total of 43 

segregating lines which include F  (10), F  (7), F  (7), F  (5), 2 3 4 5

F  (3), F  (3), and F  (8) were evaluated, selfed and further 6 7 8

selection were made to advance as next generation.

 Evaluation of advance lines: In summer season, 

t h e r e  w a s  s e v e r e  i n c i d e n c e  o f  t h r i p s , 

tospovirus/Watermelon Bud Necrosis Virus under open 

eld conditions. Hence, the fruiting was very poor 

which affected yield and quality parameters. Ten 

advance lines under poly house at main campus and 

twenty-one germplasm at RRS, Sargatia having various 

esh colour (red, scarlet red, canary yellow, Salomon 

yellow, orange and white) were evaluated for several 

economic traits. Among these, the potential yielder (Fig. 

30) with high TSS are VRW-514, VRW-514-1, VRW-516 

and VRW-511 (Mini segment <3.5 kg, scarlet red 

esh/pink); VRW-14-1 and VRW-9-1 (Yellow skin with 

yellow/red eshed); VRW-12-3-1 (Matera), VRW-10, 

VRW-55 VRW-58 (Orange eshed), VRW-53 (yellow 

striped) and VRW-53-1 (Ice-box segment 3-5.5 kg). 

Maximum yield per plant and average fruit per plant 

was observed in VRW-514-1 (11.5 kg/plant) followed by 

VRW-514 (10.8 kg/ plant). An andromonoecious plant 

from segregating population of previous years was 

identied which was further maintained through 

inbreeding and become stable. It produced round, 

orange-eshed fruits having light grey rind matured in 

70-75 days after sowing, weighing 3.0-3.5 kg fruit with 

11.20-12.30% TSS and thick rind (0.9-1.3 cm). The 

developed material (VRW-10) possesses a unique trait 

i.e. stable andromonoecious sex form with orange esh 

and white seed with black tip.
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 Identication of unique inbred line (VRW-14-1): 
During Summer 2016, few plants showing yellow vein 
true leaves were identied among the segregating 
population of VRW-3 x VRW-9 in F  generation. The skin 4

of fruit is yellow which can be easily identified right 
from ovary stage of ower. At the time of harvesting, 
fruits of some plants had yellow esh with black seeds 
which was in contrast to their parents. Further, these 
plants have been advanced to successive generation (F  8

generation) by selng to achieve the stability. This line 
may be utilized as a morphological marker in 
hybrid/triploid/resistant breeding programme for 
identication of hybrid

 Field screening of watermelon germplasm for 
Watermelon Bud Necrosis Viruses: Among sixty four 
(64) germplasm screened, no line was found immune, 
only 2 were found resistant (VRW-27 and VRW-24), 8 
others (VRW24-1,VRW-8,VRW-52-2,VRW-52-1,VRW-
32,VRW-12-3,VRW-40, VRW-63)-1) moderately 
resistant and twenty one were moderately susceptible to 
the virus. The remaining 33 lines ranged from 
susceptible to highly susceptible to the tospo virus. 

Round melon

Ten lines were evaluated for yield and quality attributes, 

maintained as active collections and multiplied. There 

was a severe incidence of thrips, and viruses resulting in 

poor fruiting in open eld condition. Eight improved 

lines maintained and multiplied during kharif 2018 

under poly house resulted into healthy crop. Maximum 

yield was found in VRM-1 (1.12 kg/plant) followed by 

VRM-5 (1 kg/plant) and VRM-11-1(0.89 kg/plant) 

which has medium green colour and atty-round to 

round fruit shape (Fig. 31). VRM-11-1 has the 

VRM-11-1                                           2 VRM-1                                                 VRM-11-1

Fig. 31: Promising roundmelon genotypes

Long melon 

 Collection, characterization and evaluation of 
germplasm: Forty (40) diverse genotypes were 

evaluated for different horticultural traits and 

maintained through selng. Two germplasm of long 

melon were collected from Aurangabad, Bihar which 

will be multiplied for evaluation.

 Early owering was observed in VRLM-05 (24 days 

after sowing) followed by VRLM-29-1 (26 days after 

sowing). Maximum fruit length was recorded in VRLM-

01 (52 cm) and minimum in VRLM-24-1 (25 cm). The 

genotypes VRLM-01 (Fig. 32), VRLM-40, VRLM-24-1, 

VRLM-28 and VRLM-29-1 were found to be superior for 

yield and quality attributes All the lines are being 

maintained through selng.

 Two promising advance lines, VRW-514-1 and 

VRW-12-3-1 under different segment in F  and F  7 8

generation were selected for high yield and better fruit 

quality. The selected lines shall be used for yield trial at 

station before submitting it for multi-location testing in 

AICRP (VC). Twenty one germplasm were evaluated at 

RRS, Sargatia also. Among them VRW-10, VRW-511, 

VRW-14-1 & VRW-9-1 were highest yielders (8.6 to 9.71 

kg/plant).

characteristic of late seed development, which attract 

the preference of consumers and farmers.  All these lines 

are susceptible to viruses under eld condition. These 

lines were advanced through selng and further 

selected for next generation.

Fig. 32 : Promising genotype of Long melon (VRLM-01)

 A promising advance line, VRLM-01 in F  7

generation was selected for high yield (1.62 kg/plant) 

and better fruit quality. This selected line shall be used 

for yield trial at station before submitting it for multi-

location testing.

Full exploitation of the genetic potential of germplasm 

needs systematic characterization with molecular 

interventions to identify and evaluate the important 

horticultural traits. With this view, the study to 

investigate the genetic diversity was planned through 

molecular characterization of long melon (Armenian 

cucumber) varieties. Thirty-six diverse genotypes of 

Armenian cucumber, collected from various parts of the 

country as well as abroad, were subjected to proling  

using Eighty SCoT markers. The screening and results 

are under progress. 
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Project 1.11: Genetic Improvement of Okra

 Status of germplasm: In okra 680 germplasm 

accessions were maintained including bush type, thin 

fruited, ridge less, ve to nine ridged, red fruited, cut 

leaf, YVMV and ELCV resistant genotypes. ICAR-IIVR 

also maintained 94 accessions of 10 different related 

wild species of okra viz., Abelmoschus caillei (15), A. 

tuberculatus (10), A. culneus (12), A. tetraphyllus (30), A. 

moschatus (20), A. enbeepeegearense (1), A. crinitus (1), A. 

angulosus (2), A. manihot (1) and A. moschatus subsp. 

tuberosus (1). In 2018-19, a total of 47 new accessions 

were also augmented from wester Uttar Pradesh and 

Odisha.

 Evaluation of hybrids: A total of ninety F hybrids 1 

were developed using eighteen different parents (VRO-

109, VRO-112, Parbhani Kranti, VRO-102, SB-8, OK-99-

VRO-178 × 416-10-1

VRO-110 × Kashi Kranti

Fig. 33:  Promising okra hybrids developed

 Evaluation of advance lines: Forty advance lines 

were evaluated during kharif season for yield, dark 

green fruit, devoid of seed bulging and reaction to viral 

disease like YVMV and ELCV. Genotype VRO-120 

(Fruit yield/plant: 300g;) and VRO-125 (Fruit 

yield/plant: 360g;) identied as most promising 

genotypes for fruit yield, fruit quality and disease 

resistance during eld evaluation of advance lines (Fig. 

34).

335, VRO-6, VRO-110, Kashi Kranti, VRO-113, VRO-178, 

416-10-1, VRO-111, VRO-114, HRB-55, VRO-115, OK-

99-318 and No.315 ) during spring summer season of 

2018 and were evaluated during kharif season for yield, 

fruit quality, YVMV and ELCV disease reaction along 

with four checks Kashi Bhairav, VNR-999, Navya and 

ZH-1044. Out of ninety, 10 best performing hybrids 

were identied and among them, VRO-178 × 416-10-1 

(Fruit yield/plant: 523.00g; YVMV PDI: 3.33; ELCV PDI: 

0.00), VRO-110 × Kashi Kranti(Fruit yield/plant: 

469.20g; YVMV PDI: 0.00; ELCV PDI: 0.00) and OK-99-

335 × VRO-109(Fruit yield/plant: 405.60g; YVMV PDI: 

0.00; ELCV PDI: 0.00) were found most promising (Fig. 

33).

VRO-120  

Fig. 34: Promising advance lines of okra

VRO-125

 Identication and transfer of Genetic Male 
sterility (GMS): In the summer season of 2018-19, male 

sterile plants were identied from segregating 

population of a GMS based hybrid. The male sterile 

plants were characterized by dropping of the owers 

without setting fruits, withering and dropping of ower 
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Fig. 35: Sterile and fertile pollen

 

buds prior anthesis, devoid of fruits in the lower and 

middle nodes, presence of single fruits on the upper 

nodes etc. Staining ability of the pollen grain of fertile 

and sterile plants were also studied (Fig. 35). To transfer 

this GMS, sterile plants were crossed with VRO-109, 

VRO-110, VRO-112-1, Kashi Lalima, VRO-120, VRO-125 

and No. 315 and crossed seeds were harvested. In the 

rainy season these GMS based crosses were grown and 

back crossed with the recurrent parent. 

 Generation advancement and characterization of 
F RILs of VROR-156 × VRO-5:2:5  In the summer season 

of 2018, seeds of 260 F  RILs were sown and F seeds 2:4 5

were harvested from 255 RILs. In the rainy season, all the 

255 F  RILs were sown for generation advancement to F  2:5 6

generation and phenetic characterization. Out of 255 F  2:5

RILs 115 were green, 106 red and 27 were still 

segregating (Fig. 36). Plant height varied from 55 cm to 

173 cm.  

Fig. 36: Growing plants and fruits of F RILs 2:5 

Screening of wild relatives of okra for YVMV and 
ELCV diseases: Ninety four accessions of wild relatives 

of okra which include A.caillei (15), A.culneus (12), A. 

tuberculatus (10), A. angulosus var grandiorus (2), A. 

tetraphyllus (30), A. manihot (1), A. crinitus (2), A. 

moschatus (20), A.moschatus subsp. tuberosus (1) and 

A.enbeepeegearense were evaluated for various descriptor 

traits and YVMV and ELCV disease reaction. Among 

these 24, 31 and 14 accessions showed resistance to 

YVMV, ELCV and both the diseases, respectively. 

A.enbeepeegearense, A. crinitus, A. angulosus var 

grandiorus, A. moschatus subsp tuberosus (IC-470750), A. 

manihot and A. moschatus (collected from Gujarat) 

showed immune type reaction to both YVMV and ELCV 

disease under eld condition.

 Reaction of interspecic hybrids to viral diseases 
(YVMV & ELCV): A total of ten interspecic hybrids 

viz., VRO-109 × A. caillei (Susthira caillei), VRO-115 × A. 

caillei (caillei-1), VRO-115 × A. caillei (caillei-2), VRO-113 

× A. caillei  (caillei-1), VRO-115 × A. tuberculatus, VRO-

109 × A. tetraphyllus, VRO-112-1 × A. tetraphyllus, VRO-6 

× A. tetraphyllus, Kashi Kranti × A. tetraphyllus, A. 

moschatus × A. moschatus subsp. Tuberosus  were 

screened against YVMV and ELCV infestation. All the 

interspecic crosses showed resistance to both YVMV 

and ELCV except VRO-6 × A. tetraphyllus. In cross VRO-

115 × A. tuberculatus, resistance reaction may be due to 

the VRO-115 (resistant line) as A. tuberculatus is 

completely susceptible to these viral diseases.

 Interspecic hybrids with ornamental value and 
free form fruit borer: A. moschatus × A. moschatus subsp. 

tuberosus is a cross of yellow ower and red ower 

Abelmoschus and produces large scarlet red ower as like 

china rose though out the year and is perennial in 

nature. On the other hand, VRO-115 × A. tuberculatus 

remain free from fruit borer as the fruits of this cross 

were characterized by presence of tubercle and dense 

trichome and can be utilized for the development of pre-

breeding lines for fruit borer resistance in okra (Fig. 37).

Fig. 37: Interspecic hybrids with ornamental value

and free form fruit borer

 Induction of colchiploidy in interspecic hybrids: 
It has been reported that interspecic hybrids produce 
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Varieties and hybrid notied 

 Kashi Chaman (IC 0610502): It is a yield potential 

variety developed through pedigree selection from 

Kashi Kranti × Punjab Padmini. It is almost free from 

YVMV (PDI: 1.62) & OELCV (PDI: 1.12) disease under 

eld condition as compared to check VRO-6 which has 

YVMV and ELCV PDI of 42.26 and 38.87, respectively. 

Plants are medium tall with short internodes along with 

double or triple branch attached in narrow angle with 

the main stem. First owering occurred 42-44 days after 

sowing and having fruiting period of 48-105 days. Fruits 

are dark green in colour; length and diameter of fruit is 

12-15 cm and 1.4-1.5 cm, respectively. This variety had 

yield potential of 15.0-16.0 t/ha which is 21.66% more 

than the national check VRO-6 (Kashi Pragati). It is 

suitable for growing in both summer and rainy season 

(Fig. 38). 

 Kashi Lalima (IC 628076): It is rst reddish purple 

fruited yield potential variety in India. It is developed 

through pedigree selection from IC-93892 × VROR-150 

Fig. 38:  Kashi Chaman

and tolerant to YVMV (PDI: 3.34) and ELCV (PDI: 8.97) 

disease under eld condition as 

compare to check. Plants are 

m e d i u m  t a l l  w i t h  s h o r t 

internodes along with double 

or triple branch attached in 

narrow angle with the main 

branch. It is suitable for both 

summer and rainy season with 

high fruiting potential and 

having a yield potential of 140-

150 q/ha which is 15.68% more 

than the check. Besides, it has 

antioxidant potential due to 

anthocyanin and phenolics 

content (Fig. 39). 

 Kashi Shristi (IC 628085): It is an F  hybrid 1

developed by crossing (Kashi Kranti × VRO-102). This 

hybrid is tolerant to YVMV disease (PDI: 2.87) under 

eld condition as compared to check which has YVMV 

PDI of 38.88. It produces medium-tall plant with short 

internodes along with 

double or triple branch 

attached in narrow angle 

with main branch. First 

owering is recorded 40-

42 days after sowing and 

fruiting period is 45-105 

days. It is suitable for both 

summer and rainy season 

w i t h  h i g h  f r u i t i n g 

potential. Fruit colour, 

length and Diameter of 

this hybrid is dark green, 

12-15 cm and 1.4-1.5 cm, 

respectively (Fig. 40). 

Fig. 39:  Kashi Lalima

Fig. 40:  Kashi Shristi

fruits without viable seeds. To overcome this problem, 

10 interspecic hybrids were treated with 0.2% 

colchicine at the time of true leaf formation. 80% 

survivable ability was observed in the colchine treated 

interspecic hybrids. On seng and backcrossing, 

sufcient seeds were harvested in colchicine treated 

plants as compared to plants without treatment and 

were advanced to subsequent generation. 

 Conrmation of YVMV and ELCV resistance in 
wild relatives using begomo virus specic primer: 
Wild relatives of okra viz., A. manihot, A.enbeepeegearense, 

A.crinitus,  A. caillei,  A. moschatus, A. moschatus subsp. 

tuberosus and C 106-Mizo-1 which showed immune type 2

of reaction to YVMV and ELCV while one accession each 

of  A. culneus and A.tetraphyllus which showed 

susceptible reaction to YVMV and ELCV, were 

articially screened along with susceptible and resistant 

check samples. There was no amplication reported 

from the sample which showed immunity against 

YVMV and ELCV under eld condition and susceptible 

accessions showed amplication with begomovirus 

specic primer. 

 Screening of okra germplasms for Root knot 
nematode Resistance: A total of twenty two accessions 

including both cultivated and wild relatives, were 

screened against root knot nematode. Among these 22 

accessions, 13 were reported as either highly susceptible 

or susceptible, while nine accessions reported to form 

less number of gall or no gall which need to be 

conrmed further.
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Yield potential is reported to be 180-190 q/ha which is 

20.55 % more than the check. 

 IC Number of advance lines and varieties and 
their licensing: Seed of six genotypes of okra which 

include variety, hybrid and advance lines were 

submitted to gene bank of ICAR-NBPGR and IC number 

was obtained for these lines viz., Kashi Lalima: IC 

628076, Kashi Shristi: IC 628085,VRO-110:IC-0629867, 

VRO-112-1:IC-0629868, VRO-120:IC-0630302 and VRO-

125:IC-0630303.

 Generation advancement of breeding material: A 

number of progeny families in various stages (F  to F  2 10

generations) of inbred development were grown, single 

plants selection was done for dark green fruit colour, 

small fruit size, YVMV/ OELCV resistance/ tolerance 

and seeds were collected for further advancement of 

generation. 

 Validation of performance of wild Abelmoschus 

derived genetic materials from Thrissur: A total of 40 

cultivated okra × A. mizoramensis sp. Nova which was 

identied during 2017-18 for YVMV and ELCV 

resistance were validated for viral disease resistance 

and ability to set fruit during winter months. All the 40 

A. mizoramensis sp. Nova derived lines conrmed their 

resistance to viral disease during 2018-19 also. Four 

genotypes were reported to set fruit during winter 

months (November-January). These promising pre-

breeding lines were self pollinated and seed were 

harvested.

 Maintenance breeding: The maintenance breeding 

of different okra varieties released by ICAR-IIVR viz. 

Kashi Kranti, Kashi Pragati, Kashi Sathdhai, Kashi Lila, 

Kashi Vibhuti, Kashi Vardaan and Kashi Chaman were 

done through true to type single plant selection. For self 

pollination, okra  rose bud nets were used which were 

easy to use, observed high percentage of fruit set and 

may reduce labour requirement as compared to the use 

of butter paper bags . Besides, hybrid seeds of Kashi 

Bhairav were produced and its parental lines were also 

maintained by selng.

Project 1.12: Genetic improvement of cole and root 
crops

Cole crops 

 In cauliower, seventy-eight genotypes including 
varieties / promising lines / germplasm / accessions / 
hybrids with different maturity groups, forming curds 
at 13-30°C were evaluated and characterized for various 
traits of horticultural importance. The genotypes 
promising for curd yield were VRCF-75-1 and VRCF-86 
in mid-October maturity (22-32 °C); Kashi Gobhi-25, 

VRCF-102, VRCF-27,  and VRCF-32 in late-October to 
mid-November maturity (16-28 °C); and VRCF-104, 
VRCF-202 and VRCF-22 in late-November to mid-
December maturity group (11-22 °C). The genotypes 
VRCF-75-1 and VRCF-86 realized better marketable 

ndyield potential of 160-180 q/ha during 2  fortnight of 
October having small frame size of 45-50 cm, short 
duration of 60-70 days, net curd weight of 300-325 g, 
marketable curd weight of 340-370 g, gross plant weight 
of 750-850 g, curd size of 9.5-11.0×11.5-12.5 cm, and 
medium-compact cream-white curds free from 
riceyness and leaness. Additionally, VRCF-102 and 
VRCF-27 realized marketable yield potential of 190-210 
q/ha during rst fortnight of November having net curd 
weight of 410-440 g, marketable curd weight of 490-525 
g, 990-1150 g gross plant weight, curd size of 10.5-
11.5×12.0-13.5 cm, maturity period of 65-75 days, and 
medium compact to compact off-white curds free from 
riceyness and leaness. Moreover, VRCF-104 and 
VRCF-202 realized better yield potential of 220-240 q/ha 

stduring 1  fortnight of December possessing net curd 
weight of 460-500 g, marketable curd weight of 550-580 
g, gross plant weight of 1100-1200 g, curd size of 10.5-
12.0×12.5-13.5 cm, maturity period of 65-80 days, and 
self-blanched curd having compact and white curds. 

 New variety released: A variety ready to harvest 
stduring 1  fortnight of November 'Kashi Gobhi-25 

(VRCF-50)' has been released and notied for UP state 
(Fig. 41). Nucleus seed of Kashi Gobhi-25 (2.0 kg) has 
been produced in exible nylon-net cage for further 
seed multiplication. 

Fig. 41: Kashi Gobhi-25

 On the basis of beta carotene content (0.75-1.50 

mg/100 g FW) and orange colour intensity (light orange 

to dark orange), orange curd genotypes possessing 'Or' 

gene have been grouped in four categories and 

population has been advanced (Fig. 41a). Seven plants 

having green curd have been identied and seed 

multiplied for further evaluation. Five best performing 

genotypes namely VRCF-86, VRCF-50, VRCF-102, 

VRCF-104 and VRCF-202 are in multi-location testing 

under AICRP-VC.
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Fig.  41 a : Orange cauliower  

 CMS in tropical cauliower: With respect to 

transfer of CMS system in tropical cauliower, 18 BC 

population have been advanced (BC F -BC F ) in 1 1 5 1

d i f f e r e n t  c u r d  m a t u r i t y / c o l o u r  g r o u p s 

(Early/Mid/Mid-late maturity, and white/orange 

curd) through back-crossing. Among these, three 

Ogura-CMS lines i.e. VRCF-41, VRCF-131 and VRCF-

110 were found to be very similar to their respective 

maintainer lines. The CMS line VRCF-41 develops curd 
ndat about 28-30 °C temperature i.e. 2  fortnight of 

October, semi-spreading plant type, marketable curd 

weight of 350-375 g, hemispherical curd, cream-white 

curd colour, medium curd compactness and initiates 

owering during last week of November. Moreover, 

another Ogura-CMS line VRCF-131 forms curds at 25-27 
st°C temperature i.e. 1  fortnight of November, semi-erect 

plant type, marketable curd weight of 500-525 g, 

hemispherical curd, off-white curd colour, medium 

curd compactness and initiates owering during mid-

December. Third Ogura-CMS line VRCF-110 forms 
ndcurds at 21-25 °C temperature i.e. 2  fortnight of 

November, semi-erect plant type, marketable curd 

weight of 550-625 g, hemispherical curd, off-white curd 

colour, compact curd and initiates owering during 

mid-January. By utilizing these lines, ve best 

promising CMS-based hybrids expressing 15-25% 

heterosis and developing curds at different temperature 

have been identied i.e. VRCF-41×VRCF-75-1 (28-30 

°C), VRCF-41×VRCF-50 and VRCF-131×VRCF-86 (25-

28 °C), and VRCF-110×VRCF-50 and VRCF-110×VRCF-

104 (20-25 °C) (Fig. 42); and the parental lines are ready 

for commercial use.

Fig. 42: Promising CMS based hybrids

Fig. 43 : VRKALE-1

 Fig. 44: Tropical cabbage
 

Kale

 Tropical kale genotype 'VRKALE-1' (Fig. 43) 

induces bolting and owering, sets seeds in the North 

Indian plain and doesn't require any vernalization. This 

genotype initiates bolting and owering during third 

week of February in North Indian plain. Bolting 

percentage is continuously increasing i.e. 2.5%, 23.6%, 

40.6%, 61.7%, 74.6% and 91.5% respectively during 

2013-14, 2014-15, 2015-16, 2016-17, 2017-18 and 2018-19; 

and test weight (1000 seed weight) also showed 

increasing pattern i.e. 1.512 g, 1.502 g, 1.555 g, 1.746 g, 

1.832 g and 2.450 g. The leaves are ready for rst picking 

in 23-30 days after transplanting and thereafter at 7-10 

days interval. It has leaf yield potential of about 40-50 

t/ha. A variant of kale possessing trichomes on leaf 

surface has been identied in population and seed 

multiplied for further evaluation.   

Cabbage and broccoli

 Six genotypes of tropical cabbage and seven of 

tropical broccoli which induce robust bolting/owering 

at 12-22 °C have been evaluated for various traits, 

especially head shape, size and compactness, and 

advanced to next generation. As like Indian/tropical 

cauliower, back-crosses have been made in seven 

backgrounds to transfer Ogura-CMS system in 

cabbage/broccoli (BC F ) (Fig. 44).1 1
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 Genotypes documentation with NBPGR: Sixteen 

genotypes of  tropical  cauliower have been 

documented with NBPGR, New Delhi whose IC 

number are 0626345 (VRCF-22), 0626346 (VRCF-34), 

0626347 (VRCF-50), 0626348 (VRCF-51), 0626349 

(VRCF-75), 0626350 (VRCF-75-2), 0626351 (VRCF-86), 

0626352 (VRCF-101), 0626353 (VRCF-102), 0626354 

(VRCF-103), 0626355 (VRCF-105), 0626356 (VRCF-112), 

0626357 (VRCF-113), 0626358 (VRCF-114), 0626359 

(VRCF-120) and 0626360 (VRCF-201). A sum of 87 

genotypes/accesions, including 73 of cauliower, 6 of 

cabbage, 7 of broccoli and 1 of kale are being maintained. 

Carrot 

 E i g h t y - f o u r 

genotypes (varieties/ 

p r o m i s i n g  l i n e s / 

germplasm/hybrids) of 

tropical carrot, having 

different root colour (red, 

black, orange, yellow, 

cream and rainbow) (Fig. 

45) were evaluated and 

characterized. The most 

promising genotypes 

with better quality traits 

(self-coloured core, fewer 

secondary roots, lesser 

root scars) and higher root 

yield are VRCAR-186, 

VRCAR-201, VRCAR-185 and VRCAR-109 (red root); 

Kashi Krishna, VRCAR-124 and VRCAR-89-1 (black 

root); VRCAR-91-1 and VRCAR-91-2 (orange root); 

VRCAR-153, VRCAR-127 and VRCAR-178 (yellow 

root); VRCAR-160 (cream root); and VRCAR-107-1, 

VRCAR-107-2 and VRCAR-171-1 (rainbow-type root). 

Red carrot genotypes such as VRCAR-186 (Kashi Arun) 

and VRCAR-185 outperformed (>98% uniformity for 

root shape and colour) with root yield potential of 350-

375 q/ha & 335-350 q/ha, root weight of 140-160 g and 

130-140 g, root length of 22-25 cm & 21-23 cm, 

marketable roots of 90-94% and 90-92% and self-

coloured roots of 92-95% and 90-92%, respectively; and 

both entries are in multi-location testing. 

 New variety released: Kashi Krishna (VRCAR; IC 

0623130-126), a black colour genotype has been released 

and notied for UP state having potential yield of 220-

240 q/ha, root weight of 115-125 g, root length of 20-22 

cm, marketable roots of 88-90% and self-coloured roots 

of 92-94%. It is good source of antioxidants and rich in 

anthocyanins (265-285 mg/100 g) i.e. able to produce 

anthocyanins to the tune of 60-65 kg/ha. 

 

Fig. 45: Red, orange, rainbow, 
yellow and black carrots 

 Maintenance breeding of varieties Kashi Krishna 

and Kashi Arun are being done by producing nucleus 

seed (3 kg each) in exible nylon-net cage. Furthermore,  

ten population of cross between temperate and tropical 

carrot has been advanced in next generation to combine 

the traits of temperate carrot (dark orange colour, 

smooth and scar free roots) in tropical genotypes. Total 

84 genotypes/accesions of various coloured carrots are 

being maintained at this institute. To transfer petaloid-

CMS system for facilitating heterosis breeding, 15 back-

cross populations have been advanced to various stages 

(BC F -BC F ) in red, black, orange, rainbow and yellow 1 1 4 1

coloured carrots. 

Radish 

 Seventy- two promis ing  l ines/var ie t ies/ 

germplasm/hybrids have been evaluated and 

characterized for various traits such as leaf morphology 

(lyrate, sinuate and entire), root colour (white, red and 

purple), root shape (tapering and blunt), heat tolerance 

and ower colour (white, purple and dark purple). 

During winter season, the following eleven genotypes 

were found to be promising for yield and root quality 

traits i.e. Kashi Mooli-40 (VRRAD-203, IC-0625066), 

VRRAD-200, VRRAD-202 and VRRAD-216 (white root); 

Kashi Lohit (VRRAD-131-2, IC-0619131), VRRAD-170, 

VRRAD-171 and VRRAD-173 (red root); and VRRAD-

131, VRRAD-134 and VRRAD-151 (purple exterior). 

However, in summer trial (2018), amoung six genotypes 

and three hybrids, highest root yield (220-350 q/ha) 

were harvested for VRRAD-200, Kashi Mooli-40, 

VRRAD-13×VRRAD-200 and VRRAD-201×VRRAD-

200 during mid-April to May harvesting. Additionally, 

Kashi Mooli-40 showed delayed bolting habit during 

winter season and spring trials. Two varieties namely 

Kashi Lohit (Red root) (Fig. 46) and Kashi Mooli-40 

(Heat tolerant) have been released and notied for Uttar 

Pradesh state. Kashi Lohit is a variety with attractive red 

coloured root, biomass yield potential of 600-700 q/ha), 

high in anthocyanins (39.9 μg/g FW) and phenolic 

content (30.3 mg/100g FW), good source of vitamin-C 

(32.3%), and high antioxidant activity (99.4%). Kashi 

Fig. 46: Kashi Lohit (VRRAD-131-2) 
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Mooli-40  develops root at 38-42 °C temperature, hence 

suitable for summer sowing having higher root yield 

(22-26 t/ha) during mid-April to mid-May harvesting. 

Roots are attractive white in colour, long and icicle in 

shape, ready to harvest in 40-50 days after sowing, and 

tolerant to pithiness and bolting i.e. suited to longer eld 

stay after root development. 

 CMS and hybrids in radish: For developing robust 

Ogura-CMS lines in radish, 17 back-cross population 

have been advanced to various stages (BC F -BC F ) in 1 1 6 1

different backgrounds (leaf morphology, root colour, 

root shape and heat tolerance) to harness heterotic 

potential. Four Ogura-CMS lines i.e. VRRAD-11, 

VRRAD-13, VRRAD-198 and VRRAD-201 have been 

developed through back-crossing which are very 

similar to their respective maintainer for leaf 

morphology; plant growth habit; colour and shape of 

root; owering; and seed maturity. Six best promising 

CMS-based F1 hybrids namely VRRAD-11×VRRAD-

203 (Fig. 47), VRRAD-201×VRRAD-203, VRRAD-

201×VRRAD-216, VRRAD-201×VRRAD-90, VRRAD-

13×VRRAD-200 and VRRAD-201×VRRAD-200 with 

different leaf morphology, root shape, sowing season 

and yield potential have been identied and the parents 

are ready for commercial use.

 Maintenance breeding of four varieties (Kashi 

Fig. 47: CMS based F1 Hybrid (VRRAD-11×VRRAD-203)

Shweta, Kashi Hans, Kashi Lohit and Kashi Mooli-40), 

and four CMS lines/Maintainers are being done by 

producing nucleus seed (100-2000 g each) in exible 

nylon-net cage. Total 98 genotypes/accesions of 

white/red/purple radish are being maintained at this 

institute.

Project 1.13: Biotechnological interventions

 Optimization of Agrobacterium -mediated genetic 
transformation of cauliower (Brassica oleracea L. 

var.botrytis): Seeds were surface sterilized by rinsing 

with 70% (v/v) ethanol for 2 min followed by treatment 

with 0.1% (w/v) mercuric chloride for 1min. and 

inoculated onto half-strength and incubated in darkness 

at 25 ± 2°C for germination.  Shoot induction was 

observed on MSB5 medium supplemented with 4.5 μM 

TDZ with 0.5 μM NAA. 10-12 days old seedling derived 

leaves were used as explants for transformation. Leaves 
2were cut approximately 1 cm  avoiding the mid-vein 

with a cut edge on each side and were cultured as 

abaxial side facing the medium. The factor which 

inuence genetic transformation and the overall gene 

transfer efciency such as effect of explant age, different 

regimes of plant growth regulators, initial selection 

pressure, preculture period, Agrobacterium cell density 

in the inoculum and co-cultivation period were 

optimized. The rst two parameters have been 

standardized during regeneration study. Calli were 

induced from leaf explants grown on MSB5 medium 

supplemented with 9.1 μM TDZ with 0.5 μM NAA (Fig. 

48). In order to determine the appropriate concentration 

of selection agent for effectively screening transformed 

shoots, leaf explants were cultured on callus induction 

medium (CIM) supplemented with different 

concentrations of kanamycin (25-100 mg/l). For 

screening of each concentration of kanamycin, 50 

explants were used. At 25 mg/l, 30% and at 50 mg/l, 

18% callus induction was noted. Further increase in 

kanamycin concentration (100 mg/l) completely 

inhibited callus induction. The effect of pre-culture (1- 6 

days) on the frequency of transformation in B. oleracea 

was examined on MS medium supplemented with 9.1 

μM TDZ with 0.5 μM NAA. On bacterium inoculation, 

preculture for one day resulted in 96% death of explants. 

Two days of pre-culture improved to some extent, but 

80% explants turned to necrotic after ve days of 

culture. Similarly, three days resulted in 70% death of 

explants Four days of pre-culture resulted in survival of 

45% explants after inoculation. Five or six days of 

preculturing resulted into bulging at the cut ends of 

explants which might have inhibited incorporation of 

Agrobacterium. Thus, four days of pre-culturing of 

explants was found to be favorable for transformation. 

The duration of the co-cultivation period with bacteria 

a) Leaf explants on SIM                     b) Shoot elongation on SIM

Fig. 48: Shoot induction in 9.1 μM TDZ with 0.5 μM 
NAA and kanamycin
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affected the infection frequency. Optimum no. of days 

(1-6) required for the co-cultivation of explant for 

transformation was optimized. Extended cocultivation 

(4-6 days) increased the transformation efciency and 

longer co-cultivation periods frequently resulted in 

Agrobacterium overgrowth and subsequent death of 

explants. Co-cultivation for four days was found to be 

suitable for the genetic transformation.

Assessment of cross transferability of cotton 
(Gossypium spp.) SSR markers in okra (Ablemoschus 

spp.): To access the magnitude of cross transferability of 

the cotton SSR in okra, the SSR markers from cotton was 

chosen for validation. A total of 65 SSRs showing 

amplication across all the species of cotton was 

selected from the Yu et al. 2012. These primers were 

amplied through PCR as per the specications 

provided by Yu et al. 2012. The cotton was also used a 

source of DNA for checking the proper functioning of 

the synthesised primers. All the primers showed 

amplication on cotton DNA, while only 4 of the 

primers amplied in okra, giving around 6% of cross 

transferability of cotton SSRs in okra. This low rate of 

transfer of SSRs from cotton to okra suggest that there is 

a need for development of SSR markers specic to okra, 

that too should be derived from its own genome. 

Molecular characterization of Okra Enation Leaf Curl 
Virus 

 Infectivity of partial tandem repeats (VA and Vβ) 
of OELCV Varanasi: Partial tandem repeats of OELCV 

Varanasi (OVA) (GenBank Accession ), and MK728952

OELCB (OVβ) were constructed in pCambia 2300 vector 

separately and were mobilized into Agrobacterium 

tumefaciens (strain EHA-105). Okra plants co-inocluated 

with OVA and OVβ exhibited symptoms like leaf 

crinkling and enation on underside of leaves after 25 dpi 

(Fig 49). 

 

Mock OVA  OVA + OVβ  
Fig 49: Symptom expression in test plants okra 
(Abelmoschus esculentus) seedlings following 
inoculation with OELCV Varanasi (OVA) alone and 
with associated betasatellite (OVA + OVβ). The 
photographs were taken at 35 dpi.

 Detection of Viral DNA by real-time PCR: Real-

time PCR assay was performed to detect and quantify 

the virus in agro-inoculated okra plant. 

 In okra plants, amplication plot exhibits C value T 

21.18 when inoculated with OVA alone and viral copy 
4 number was found to be 1.43x10 per 100 ng of total 

DNA. While okra plants inoculated with OVA + OVβ, C  T

value was observed 20.69 with viral copy number 
4 2.55x10 per 100 ng of total DNA. Hence, OVA when co-

inoculated with OVβ caused signicant increase in 

accumulation of helper virus produce symptoms 

compared to the plant inoculated with OVA alone.

 RNA interference-based resistance in transgenic 
okra plants against Okra Enation Leaf Curl Virus 

(OELCV) and its associated betasatellite: The clone of 

Okra enation leaf curl beta was used as template for PCR 

amplication of βC1 gene for further analysis.

Primer Designing

a) The sequence of the OELCV βC1 gene was retrieved 

from OELCB full sequence 

b) Primer3 i.e. Primer designing tool used to design the 

primers of interest.

 Forward and reverse primers were tagged with Bam 

H1 site and Sal 1 site at the 5'ends and 3'ends 

respectively. These primers were synthesized from IDT.

 Cloning of βC1 gene of OELCB in pJET 1.2 and 
pENTR1A vector vector: Further, for gateway cloning, 

the PCR amplied products cOELβC1 and nOELβC1, 

were cloned into pJET1.2 vector through PEG mediated 

ligation and transformed in E.coli DH10β competent 

cells. The conrmed pJET:cOELβC1 and pJET:nOELβC1 

clones were separately double digested with restriction 

endonuclease enzymes, BamHI and Sal I and were 

introduced independently between att site (attL1 and 

attL2 recombination sites) of pENTR1A vector. The true 

colonies were obtained due to the disruption of the ccdB 

gene and chloramphenicol resistance marker of 

p E N T R 1 A  v e c t o r .  T h e  r e c o m b i n a n t  c l o n e s 

pJET:cOELβC1 and pJET:OELβC1 were conrmed by 

PCR and sequencing. 

 Recombinational cloning of βC1 gene in gateway 
binary vectors ; The gateway expression clones 

pGWB408:cβC1 with 6xHis tagged at its c-terminal were 

obtained by recombinational cloning between 

pENTR1A:cβC1 and pENTR1A:cβC1 with pGWB408 

vector using clonase enzyme. Similarly, the gateway 

RNAi clones pANIC8B:cβC1 with GUS linker were 

obtained by recombinational cloning between 

pENTR1A:cβC1 and pANIC8B vector using clonase 

enzyme. Further, the orientation and presence of cβC1 
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insert was conrmed by PCR using 35sCMV forward 

primer and gene specic reverse primer (Fig. 50). All 

clones pGWB408:cβC1 and pGWB409:nβC1 were 

independently transformed in A. tumefaciens. 

Fig.50:  Recombinational cloning of c-terminal βC1 
genes in pGWB destination vectors. Colony PCR 
amplication of cBβC1 from pGWB408:cBβC1 (Lane 2) 
and pGWB441:cBβC1 (Lane 3) from the positive clones

 Expression of βC1 gene in model plant: The βC1 

gateway expression clones, pGWB408:cβC1 and 

pGWB409:nβC1,  were Agro-inoculated in N. 

benthamiana alone and with their respective wild helper 

virus OELCV.  OELCB was also co-inoculated with their 

respective helper virus OELCV as control through agro-

inltration. The plants co-inoculated with helper virus 

OELCV + pGWB408:cβC1 and OLCV + pGWB409:nβC1 

separately showed similar symptoms crumpling of 

leaves, upward curling of leaves, vein clearing, vein 

thickening, and stunted growth like those plants 

inoculated with wild type (OELCV+OELCB). Disease 
thsymptoms on these inoculated plants appeared at 7  dpi 

as crumpled leaves and symptom progressed with time. 

Hence, the symptoms induced by transiently expressed 

βC1 effector inoculated with its helper virus showed 

similar appearance and severity as the plants inoculated 

with wild betasatellite and its helper virus. The plants 

inoculated separately with only gateway expression 

clones pGWB408:cβC1 and pGWB409:nβC1 showed no 

viral disease symptoms although some plants develop 
thdeformities on leaves at the 7  dpi which gradually 

thdisappears after the 17  dpi. The result also showed that 

the c-terminal and n-terminal effector has no distinct 

effect on the symptom induction or determination 

indicating that the middle portion of the effector plays 

an important role as a determinant of symptom 

induction. The result conrms that βC1 effector acts as a 

symptom determinant in Okra enation leaf curl disease 

(Fig. 51). The RT-PCR amplication detected βC1 in all 

the combination irrespective of the presence of its helper 

virus. This implies that βC1 was constitutively 

expressed in the plants and that it requires helper virus 

for systemic symptom induction.

Fig. 51: Transient expression of βC1 gene of OELCB in 
N. benthamiana. (A) Mock plants; (B) Plants co-
inoculated with viral DNA (OELCV) and its associated 
betasatellite, OELCB. Plants co-inoculated in 
combination of wild helper virus with (C) pGWB 
408:cβC1 and (D) 409:nβC1 clones. Photographs taken 

that 35  dpi.

DNA probes for rapid detection of OELCV in host 
plants

 PCR conditions: DNA was extracted from okra 

plants with modied CTAB protocol (previously 

reported) was used for okra DNA extraction. Extracted 

DNA of plant was used to detect the presence of viral 

DNA by PCR. A pair of degenerate primers OlmVF 

(GATCGACGACCGACAGATAAAC) and OLmVR 

(GTACCGATCCCTATGCATGTTC) were used. PCR 

reaction was set in 25 μl of total reaction mixture which 

was consist of 2.5 Units of Taq polymerase, 2 μl 10x PCR 

reaction buffer, 1 μl of 10 mM dNTPs, 0.2 μl of reverse 

and forward primers rest of 25 μl volume maintained by 

sterilized distilled water (SDW). PCR products about 

105bp were observed on 1% agarose gel  on 

transilluminator by comparing 100bp ladder (Fig. 52).

Fig 52: Ethidium bromide stained 1% agarose gel 
electrophoresis showing amplication of OELCV 
using specic primers. Lane1 100bp DNA ladder Lane 
2, -ve control Lane 3-8 contains OELCV samples and 
Lane 9 ToLCV
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Fig 53: Ethidium bromide stained 1% agarose gel electrophoresis showing PCR amplication of begomovirus using 

species specic primers. (A) Chilli Leaf Curl Virus specic primer; (B) Tomato Leaf Curl Gujarat Virus specic primer; (C) 

Tomato Leaf Curl New Delhi Virus specic primer; (D) Tomato Leaf Curl Karnataka Virus specic primer: (E) Tomato 

Leaf Curl Palampur Virus specic primer (F) Radish Leaf Curl Virus specic primer

progress the work towards the development of coat 

protein construct for plant transformation. The guide 

RNA construct targeting replicase (rep) and coat protein 

(cp) gene of Okra Enation Leaf Curl Virus (OELCV) was 

articially synthesized. The target region of replicase 

and coat protein gene was identied manually from a 

conserved sequence by multiple sequence alignment of 

major strains of OELCV to achieve broad spectrum 

resistance. Complementary gRNA oligonucleotide 

pairs will be annealed and cloned into pORE-04 vector 

by Ligation (Fig 54).

 In-planta transformation in okra: Independent, in-

planta transformation of okra in the cultivar Kashi 

Kranti was repeated. For Agrobacterium mediated in-

planta transformation, a vertical cut was made at the 

junction of cotyledonary leaves, supercially along the 

length of the shoot apex, partially bisecting the shoot tip 

and exposing meristem cells, without damaging the 

apical meristem. A total of 89 seedlings were raised from 

3 T1 events in pots under containment proof insect 

house and 20 days old seedlings were sprayed with 100 

mg/l of kanamycin. After ve to six successive sprays 

the Bt-positive plants survived but the non-transgenic 

plants died. Further, from survived plants total DNA 

was extracted and subjected to PCR for conrmation of 

npt II gene using npt II specic primers. None of the 

events showed any amplication with npt II specic 

primers only positive control amplied. Hence, in-

planta transformation of okra in the cultivar Kashi 

Kranti was repeated Transformed plants were 

transferred to the screen house in normal condition for 

further growth and development. The genomic DNA 

isolated from new leaf and screened for npt-II gene with 

gene specic primer. The npt-II positive plants were 

transferred to big pots further growth and development. 

A total 2500 seedlings transformed and the presence of 

npt II gene conrmed in 20 T0 events. 

 Genome editing in Okra: CRISPR/Cas9 mediated 

genome editing work in okra was undertaken to 

 PCR based detection of ChiLCV, ToLCGV, 
ToLCNDV, ToLCKV, ToLPMV and RalCV in host 
plants; For PCR based detection of ChiLCV, ToLCGV, 

ToLCNDV, ToLCKV, ToLPMV and RalCV in host 

plants the specic primers of respective viruses are been 

designed. To conrm the presence of respective viruses 

in plant the total DNA was isolated. A pair of virus 

specic primer were used. The amplied PCR product 

was run on 1% agarose gel with 1kb ladder and bands 

appearance were examined on trans-illuminator (Fig. 

53).

Fig. 54: Complete construct in pORE-O4 vector

 Genome editing in tomato; To create durable 

resistance in tomato against ToLCV disease, two host 

genes were targeted for genome editing by using 

CRISPR/Cas-9 technology. The prediction site 

http://crispor.tefor.net/ was used to design gRNA 

sequences targeting coding sequences near the 5' ends of 

the target genes. For each gene, two gRNAs were 

designed. Complementary gRNA oligonucleotide pairs 

will be annealed and cloned into pCR3-EF / Pentr-Topo 

vector by Golden Gate Ligation.

 Construction of high-density genetic linkage map 
using mapping population of RILs in eggplant 
(Solanum melongena L.): From the previous studies for 

detection of polymorphic markers between Ramnagar 

Giant (S. melongena) and W-4 (S. incanum), total 1,443 

different molecular markers (23 RAPD, 10 ISSR, 37 

SCoT, and 212 SSR) were screened out of which 282 were 

conrmed to be polymorphic. These markers were 

further genotyped for the mapping population of 114 F -8

RILs. Based on genotyping information, a genetic 

linkage map with LOD threshold ≥4 spanning 1,165 cM 

of the eggplant genome with an average marker density 

of 4.13 cM was constructed using JoinMap 3.0 software. 
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Fig 55: Genotype -
EC-918082 –dark

purple fruit

Fig 56:Variability
in owers

Fig 57: Genotype-
EC-918087- 
green fruit

 In addition to newly augmented  germplasm lines a 

total of 153  germplasm lines of winged bean (Fig. 58) 

were also characterized for different horticultural traits 

viz., pod colour ( light  green, green, dark green, purple-

green colour and dark purple colour), average  days to 

anthesis  (65-77) ,  days to edible maturity ( 15-21),  pod 

length (15.3 -21.3 cm), pod weight ( 11.95-33.75 g), pod 

per cluster (1-2.7), pods per plant (85.33-170.0), yield per 

plant ( 1050.0-2685.0 g), dry weight per pod ( 2.5-5.48 g),  

tuber length (12.2 -26.8 cm), tuber width ( 1.35 – 2.68 cm), 

number of tuber per plant (3-14) and tuber yield per 

plant ( 300 -1200 g). The genotypes viz., VRWB- 29, 

VRWB- 45, VRWB- 46, VRWB- 56, VRWB- 57, VRWB- 60, 

VRWB- 71,   VRWB- 77, VRWB- 91 and VRWB- 94 were 

identied as promising for pod yield and  genotype 

VRWB-69 adjudged as promising for tuber traits (Fig. 

59).

Fig 58: Overall variability in pods of winged bean

 Hybridization: A total of 55 F  crosses were 1

attempted to target the traits viz., earliness, more 

The linkage map was clustered into 12 tentative linkage 

groups (LGs), and the map distances were calculated 

using the Kosambi map function. The results obtained 

from this study shall be used in mapping QTLs

for traits of horticultural importance in eggplant. All

the markers sufciently covered entire eggplant 

genome to ensure that no effective QTLs would be 

missed in future studies. Moreover, the molecular 

markers used in the present study exhibit great potential 

for linkage mapping and their association with 

qualitative as well as quantitatively inherited characters 

in eggplant. 

 Diversity analysis and validation of powdery 
mildew linked markers in pea germplasm: With the 

objectives to assess the diversity present in pea genetic 

resources at IIVR, a set of 88 SSR markers were adopted 

from literature covering the various linkage group. 

Among these 88 markers, 45 markers were found to 

show monomorphic banding pattern, however the 

markers viz., PSMP5, AA205, PEA 251, PEA 402, c5DNA 
met, AnMtL6, PSMPA9, PEA120, PEA132, PEA143, 
Psat7598, AA92, AA372, AD83, AA 339, AA135, AA90, 
AA206, AA5, Fw_Trap_480, Fw_Trap_340, AD 73, AD60 

and AB146 were found polymorphic and were able to 

distinguish the 48 genotypes of garden peas at 

molecular level. Further, several DNA markers 

(PSMPSAD60, PSMPSAA374, PSMPA5 and ScX171400 

etc.) have been found linked to powdery mildew 

resistance genes er1 and er-2. The validation work of 

these markers is in progress. 

Project 1.14: Genetic Improvement of Underexploited 
and Future Vegetables 

Winged bean

 Germplasm augmentation characterization and 
seed multiplication: With the aim to identify the 

Winged bean germplasm lines suitable for vegetable 

purpose, a total of 8 new accessions of winged bean viz. 

EC-918081, EC-918082, EC-918083, EC-918084, EC-

918085, EC-918086, EC-918087, and EC-918088 were 

augmented from USA. These lines were characterized 

for various horticulture traits and seeds were multiplied 

for next season. Genotypes EC-918085 and EC-918086 

could not survived. Remaining genotypes were 

characterized for different horticultural traits viz., pod 

colour ( light  green, green, dark green,  purple-green 

colour and dark purple colour), average number of pod 

per cluster (2- 2.3), days anthesis (76-106), days to 

anthesis (15-21), pod length (13.6 -24.0 cm), average pod 

weight (13.1-26.1g), average pods per plant (20.0-49.0 )  

pod yield per plant (375.0-1170.0 g) and dry weight per 

pod (1.3-3.6 g). The genotype EC-918082 identied as 

promising for pod length and dark purple colour

(Fig. 55-57)
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Fig 59: Genotype-VRWB-69- Big size of tuber

number of pods per plant and higher green pod yield 

per plant. To get higher number of pod per plant, crosses 

were attempted by utilizing the parents' viz., EC-918088 

X VRWB-1, EC-918083 X EC-918084, EC-918082 X EC-

918081, EC-918082 X EC-918083, EC-918083 X EC-

918087 VRWB -24 X VRWB-25, VRWB-16 X VRWB-17, 

VRWB-4 X VRWB-12, VRWB-28 X VRWB-29, VRWB-9 X 

VRWB-10, VRWB-69 X VRWB-71, VRWB-13 X VRWB-

14, VRWB-42 X VRWB-43, EC-918081 X VRWB-16, EC-

918084 X EC-918087,VRWB-47 X VRWB-49, VRWB-21 X 

VRWB-23, VRWB-29 X VRWB-31, VRWB-5 X VRWB-6, 

VRWB- 5 X VRWB-7, VRWB-32 X VRWB-33, VRWB-68 

X VRWB-69, VRWB-41 X VRWB-42, VRWB-26 XVRWB-

27.

Advancement of generation: 11 F  lines were advanced 1

to F  population.2

 Molecular characterization of winged bean 
germplasm through SCoT markers: A total of Seventy 

ve start codon targeted (SCoT) markers were used to 

assess genetic diversity and population structure of 

w i n g e d  b e a n  g e r m p l a s m  l i n e s  w h i c h  w e r e 

morphologically diverse. Among these, 39 were 

polymorphic, 25 monophorphic and 11 were not 

amplied. The validation of polymorphism  and 

associated work is under progress. 

Cluster bean

 Germplasm collection and evaluation; During 

2018-19, three genotypes of cluster bean used for 

vegetable purpose were collected from South Gujarat. A 

total of 155 genotypes (including 3 newly augmented 

genotypes) of cluster bean were evaluated during kharif 

2018-19 for high yield, earliness, better pod quality and 

resistant/tolerant to viruses. All genotypes were 

characterized for important horticultural traits. 

Signicant variation was observed among all the 

genotypes for plant height (49.3-108.0 cm), number of 

clusters per plant (4-32.5), number of pods per cluster 

(3.3-19.2), yield per plot (50-2250 gm) and pod length 

(4.9-14.2 cm). Highest yield per plot was recorded in 

VRCB-105 (2250 gm) while maximum clusters per plant 

were observed in VRCB-24 (32.5). Some of the promising 

genotypes were VRCB-95, VRCB-96, VRCB 105, VRCB-

128 VRCB-47, VRCB-48, Avani-117 and Dilojan 3 for 

different horticultural traits and disease resistance

(Fig 60).

Fig 60: Some promising genotypes of cluster bean and 

variability for pod size

 Population development: 17 F  cross combinations 1

developed during in previous season were advanced to 

F  generation for varietal development. These F were 2 1

also characterized for horticultural traits and disease 

resistance. Apart from this, 20 new F  hybrids have been 1

made combining parents for high yield and disease 

resistance .

Faba Bean

 Germplasm evaluation: A total of 115 Faba bean 

genotypes including one new augmented line (Cherry) 

were evaluated in augmented design during rabi 2018-

19 for yield and horticultural traits. All genotypes were 

characterized traits like early maturity, high yield, better 

pod quality and resistant/tolerant to disease. Wide 

range of variability was observed for all the recorded 

traits such as days to 50% owering (58-90 days), plant 

Height (32-97 cm), number of pods per plant (1-69), pod 

length (3.74-11.66 cm), pod width (0.64-3.32 cm) and 

single pod weight (2.4-18.4 g). Maximum number of 

pods per plant was observed in EC-628934 (97.0) while 

maximum pod weight was recorded in EC-841555 (18.4 

g). EC841533 was earliest owering genotype (58 days) 
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Water chestnut

 Germplasm augmentation and multiplication: 
With the aim to identify promising water chestnut 

germplasm lines suitable for vegetable purpose, a total 

of 6 new accessions viz. VRWC-5, VRWC-6, VRWC-7, 

VRWC-8, VRWC-9 and VRWC-10 were augmented 

from different part of the country. These lines were 

characterized for various horticulture traits and 

multiplied for next season (Fig. 62).

Fig. 62:  Flowering and fruit variation in water chestnut 

 Germplasm characterization: Ten genotypes of 

water chestnut grown in Institute were characterized for 

different horticultural traits viz., average number of 

leaves per plant, average number of fruit per plant, 

average leaf length (cm), average leaf width (cm),  

average fruit pedicel length (cm),  number of spine per  

fruit, average fresh fruit weight (g),  average  shelled  

fruit weight (g), dry weight (g),  dry matter content  (%), 
0TSS (  Brix) and fruit yield /pond (kg). Variation was 

 

   

  Fig 61: Variability for pod size

and EC-841617 had longest pod (11.66 cm). Some 

promising genotypes were Muradabad-103, EC- 628941, 

EC- 628921, EC-841776, Cherry, EC-841609, ET-3160 and 

ET-1107 for yield, varietal purity and disease tolerance 

(Fig ). All the genotypes were maintained true to type 61

using nylon bag and successfully harvested.

Vegetable Soybean

 G e r m p l a s m  a u g m e n t a t i o n  a n d  s e e d 
multiplication: With the aim to identify the soybean 

germplasm lines suitable for vegetable purpose, a total 

of 15 new accessions of vegetable soybean were 

augmented from World Vegetable Regional Center for 

South Asia, ICRISAT, Hyderabad. These lines were 

further characterized for various horticulture traits and 

seed were also multiplied. 

 Hybridization: A total of six cross combinations 

were attempted by utilizing the parental lines viz., AGS-

406, Swarna Vasundhara, AGS 465, BS-26 and SLB by 

targeting the traits viz., Non hairiness/less hairs on pod, 

higher number of pods per plant, yellow mosaic virus 

(YMV) resistance and low trypsin inhibitors.

 Germplasm characterization: A total of 125 

genotypes of vegetable soybean were grown and 

characterized for various horticultural traits during 

July, 2018. The lines viz., EC-170, EC-172, AGS-339, AGS-

406, AGS-447, AGS-457, AGS-459, AGS-460, AGS-461, 

EC-174, EC-205, EC- 213, EC-218, EC-226, EC-221, EC-

227, AGS-328, AGS-423, AGS-429, AGS-430, AGS-456, 

AGS-466, AGS-469, AGS-472, EC-182, EC-195, EC-202, 

EC-221, EC-224, EC-227 and EC-219 found earliest for 

days to owering (≤35 days). A wide range of genetic 

variation was observed among genotypes for other 

horticultural traits. Pod length was found to vary from 

2.83 to 5.2 cm, pod width from 0.8 to 1.5 cm, average pod 

weight from 0.5 to 2.2g, pods per plant from 20.3 to 133.2 

(No), 100-green seed weight from 11.9 to 65.1g, plant 

height from 18.3 to 44.9 cm, and pod yield from 16.9 to 

95.8g per plant. Based upon overall performance the 

genotypes viz., Swarna Vasundhara, EC-148, AGS-406, 

AGS-447, EC-215 and AGS-429 were found superior for 

pod yield per plant.

 Phenotypic Screening for YMV Resistance: In a 

collaboration programme with ICRISAT, Hyderabad, F  2

population derived from the cross 'AGS-461× SL-95' was 

grown for YMV screening. Individual plant were tagged 

for scoring and leaf samples were collected for DNA 

extraction and marker based screening. However, due 

to disease escape, phenotypic scoring was deferred to 

higher generation for which seeds were harvested as 

single plant progenies.



51

Annual Report 2018-19

observed for many traits viz. average number of leaves 

per plant ( 26.8-36.4), number of fruit per plant ( 4-4.8), 

average leaf length ( 3.75 - 4.47 cm), average leaf width 

(5.45- 6.75 cm), average fruit pedicel length ( 4.5 -5.8 cm), 

number  of spine per fruit (0 - 2.0), average fresh fruit 

weight (10.75-18.5 g), average shelled fruit weight ( 5.5 -

12.5 g), dry fruit weight ( 0.45- 2.7 g), dry matter content ( 
08.18-21.6 %), TSS ( 1.4- 2.6  Brix), and fruit yield per pond 

(20.5-28.50 kg). Among all genotypes VRWC-1 

adjudged as promising genotype for dry matter content 

and fruit yield.  Genotype VRWC-5 was found as 

spineless and green in colour while genotype VRWC- 6 

was found as spineless and red in colour (Fig. 63).

Fig 63: Variability in water chestnut genotypes

 Genotype VRWC-5 Genotype VRWC-6

Lotus

 Germplasm augmentation and characterization: 
With the aim to identify the suitability of lotus 

cultivation in this region, 3 new germplasm lines were 

augmented from different parts of the country. VRL-1 

genotype was found promising for different 

horticultural traits (Fig. 64). Nursery was raised in pots 

and lotus plants were planted in pond. 

Standardization of vegetative propagation of lotus 
through stem cutting: Lotus is usually propagated by 

the seed or division of enlarged rhizomes. Vegetative 

propagation allows the cloning of superior individuals 

Fig. 64: Different plant parts of lotus (VRL-1)

and enables nurseries to supply uniform planting stock 

to growers. Since enlarged rhizomes are divided and 

transplanted for propagation in late March, before the 

sprouting of terminal buds, the propagation of lotus is 

limited to a relatively short period of the year when lotus 

does not grow actively. During the growth period in 

early summer, farmers who cultivate edible lotus 

generally use rhizome straps with enlarged rhizomes as 

materials for propagation. They consider that rhizome 

straps without enlarged rhizomes would not be suitable 

as materials. However, excavation of enlarged rhizomes 

from lower depths in soil is laborious, and the buds often 

break vigorously in response to heavy pruning. 

Rhizome straps without enlarged rhizomes may have 

the potential to produce many roots, and it could be 

possible to develop a propagation method that uses 

rhizome straps. Thus, rigorous studies were undertaken 

to determine whether lotus could be propagated 

through some other plants parts than seeds or rhizomes 

and also their survival rate evaluation. Large number of 

plants could be raised by stem cuttings for vegetative 

propagation (Fig. 65). Through this method, we could 

produce true to characters as of source material within a 

very short period of time and plant survival rate was 

also found to be 90%. The present nding encourages for 

rapid multiplication technique of lotus and proven as 

easy and most effective method of propagation of lotus 

over seed /rhizome propagation methods.

Water spinach

 Germplasm augmentation: With the aim to identify 

the promising genotype of Water spinach, 03 new 

germplasm lines viz. VRWS-23, VRWS-24, VRWS-25 

were augmented from different parts of country. These 

lines were characterized for various horticultural traits 

and crop plants were multiplied for next season.

 Germplasm characterization : A total of 25 

germplasm lines of water spinach were characterized 



ICAR-Indian Institute of Vegetable Research

52

Fig 65:  Lotus propagation technique of Stem cutting

Baby corn and Sweet corn

Germplasm maintenance: Thirty six sweet corn inbreds 

and fty six baby corn inbred lines were maintained.

Hybridization programme: Crosses were made to 

develop ten baby corn and ten sweet corn hybrids. 

Resistant breeding programme for banded sheath and 

leaf blight disease (BSLB) was initiated by crossing 

resistant line IIVRBC-13 with susceptible sweet corn 

and baby corn inbred lines. Around 15 F plants of baby 2 

corn hybrid were advanced to F  generation.3

Biochemical analysis of BSLB resistant and 

susceptible inbred lines; Biochemical analysis was 

done in IIVRBC-13 (resistant), CML-323 (moderately 

resistant) and in IIVRBC-19 (susceptible) inbred lines. 

Resistant inbred line (IIVRBC-13) contains the highest 

and susceptible line (IIVRBC-19) contains the lowest 

total phenol content. The phenol content in moderately 

resistant line (CML-323) was slightly higher than inbred 

line IIVRBC-19 and considerably lesser than IIVRBC-13. 

for different horticultural traits viz., leaf length ( 3.28-

10.5 cm), petiole length (3.5-5.0 cm), leaf width (1.5- 7.5 

cm), number of vine/plant (3.0- 4.8), vine length (50.0- 

90.0 cm), internodal length (3.0 -7.5 cm), number of 

nodes / vine ( 8-14), number of cuttings /month ( 2-3) 

and fresh weight of 50 leaves (35.0-  75.0 g). The 

genotypes VRWS-1 (Fig. 66), VRWS-4, VRWS-8, VRWS-

9, VRWS-23, VRWS-24 and VRWS-25 were found to be 

promising for different horticultural traits. Result on 

eld cultivation of water spinach was found 

encouraging (Fig. 67).

Fig. 66: Promising genotypes of water spinach
(VRWS-1)

Fig 67: Cultivation of Water spinach in eld condition.

Fig. 68: Variation in total phenol, lignin and sugar 

contents in the three inbreeds namely IIVRBC-13, 

CML-323 and IIVRBC-19
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−1 −1Fig 69:  Peroxidase activity (μmol min  mg ) & 
−1 −1Polyphenol oxidase activity (μmol min  mg )

Protein content: In inoculated condition, percent 

protein on dry weight basis was very low in 

susceptible genotype IIVRBC-19 in comparison to 

other genotypes in the study.  During disease 

progression with time the resistant and the susceptible 

genotype showed opposite trend in percent protein on 

dry weight basis. In both resistant and moderately 

resistant genotype the protein content showed upward 

trend whereas in susceptible genotype a downward 

trend was observed (Fig. 70).

Electrolyte leakage: During the initial infection 

period electrolyte leakage increased in all the inbred 

lines and its increase was continuous in the susceptible 

genotype. Forty eight hours after inoculation, resistant 

germplasm started recovery and electrolyte leakage 

reduced considerably (Fig. 71).

Fig. 70 : Variation in percent protein on dry weight 

basis and changes in its content with time after disease 

inoculation.

Similarly, IIVRBC-13 contains the highest amount of % 

lignin content among the three lines tested. The lignin 

content in moderately resistant line (CML-323) was 

higher than susceptible inbred line IIVRBC-19 and lesser 

than resistant inbred IIVRBC-13 (Fig. 68). Higher total 

phenols and lignin content in the resistant line may be 

contributing towards resistance against banded sheath 

and leaf blight pathogen. The susceptible germplasm 

(IIVRBC-19) has the highest content of total sugar. This 

may favour better and quick establishment of the 

pathogen in IIVRBC-19.

 Response of defence related enzymes peroxidase 

and polyphenol oxidase: After infection, Peroxidase 

activity increases with time up to 72 or 92 hrs post 

inoculation then its activity starts declining. Relative 

increase in enzyme activity is higher in resistant 

IIVRBC-13 and lesser in susceptible IIVRBC-19.

But the quantum jump in increase is very high in 

resistant and moderately resistant germplasm in 

comparison to susceptible. Similar is the response of the 

polyphenol oxidase activity but the increase is quit 

linear in comparison to the peroxidase enzyme activity 

(Fig. 69). 

Fig 71. Electrolyte leakage (conductivity- μS/cm)
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Bathua (Chenopodium album)

Seven genotypes/varieties of leafy chenopods were 

evaluated. Biomass yield of three varieties namely Kashi 

Bathua-2 (VRCHE-2, green leaves), Kashi Bathua-4 

(VRCHE-4, purplish-green leaves) (Fig. 72), and Pusa 

Bathua-1 (purplish-green leaves) was realized 390, 458 

and 349 q/ha, respectively in ve pickings. The 

corresponding plant growth of Kashi Bathua-2, Kashi 

Bathua-4, and Pusa Bathua-1 at different stages was 

measured 21.3, 21.7 and 19.3 cm at 40 DAS; 42.5, 48.1 and 

40.7 cm at 80 DAS; 143.5, 151.7 and 128.4 cm at 120 DAS; 

and 190.4, 221.7 and 175.3 cm at 160 DAS. 

 

 Two varieties i.e. Kashi Bathua-2 (VRCHE-2) and 

Kashi Bathua-4 (VRCHE-4) have been released and 

notied for UP state, and both entries are also in the 

multi-location varietal trial (AVT-II) of AICRP-VC. 

Kashi Bathua-2 is nutritionally rich and high yielding 

(36.7 t/ha) variety having luxuriant plant growth, green 

leaf and petiole colour, waxy leaf pubescence, 15.2% dry 

matter, and excellent source of vitamin C (21.2% higher), 

phenolics (30.0% higher) and antioxidants (43.1% 

higher). Maintenance breeding is being done by 

producing basic seed of both varieties (5-6 kg of each). 

Further, Kashi Bathua-4 is a high yielding (40.7 t/ha) 

variety having luxuriant plant growth; purplish-green 

leaf and petiole colour; waxy leaf pubescence; green 

stem along with pink pigmentation on nodes at early 

stage of growth, and stem colour turns to complete pink 

at owering stage; 16.1% dry matter; excellent source of 

vitamin C, vitamin A, folic acid and minerals; and good 

source of vitamin C, phenolics and antioxidants.

Beet leaf (Beta vulgaris var. bengalensis)

Twelve genotypes/varieties of beet leaf (Palak) were 

evaluated for morphological traits and seed multiplied 

for further evaluation. Biomass yield potential in main 

season ranged from 345-722 q/ha and 310-624 q/ha 

during 2017-18 and 2018-19, respectively. The best 

performing genotype 'VRPLK-2' was compared with 

popular variety i.e. All Green in three dates of sowing 

namely late-August, late-September and late-October. 

The biomass yield of VRPLK-2 (Fig. 73) was harvested 

914 q/ha in late-August, 885 q/ha in late-September and 

624 q/ha in late-October sowing correspondingly in 9, 8 

and 6 cuttings which is 65.2%, 36.9% and 54.4% higher 

than check variety All Green, respectively. Further, 

VRPLK-2 showed delayed bolting habit i.e. 25-30 days 

late as compared to All Green. Seed of VRPLK-2 are 

being multiplied (15 kg) for multilocation testing. A sum 

of 19 accesions of beet leaf are being maintained.

Amaranth

 Evaluation of germplasm: During 2018-19, a total of 

165 germplasm including checks (Pusa Lal chaulai, Pusa 

Kirti and Pusa Kiran) were evaluated in augmented 

block design. Each germplasm was maintained through 

selng using three ring muslin cloths. Observations 

were recorded for 16 horticultural traits. Based on 

growth habit the germplasm can be classied into two 

types i.e. erect and prostrate. Based on stem colour, it can 

be classied into four classes i.e. light green, light 

purple, medium purple and purple. Based on leaf colour 

these genotypes can be grouped in six classes i.e. light 

green, green, dark green, light purple, purple and dark 

purple (Fig 74). Vigour scoring ranged from 1-5; 

indicated low to high vigour and insect scoring ranged 

from 1-4 indicating low to high damage by leaf eating 

insects. The promising genotypes with low insect 

damage were AM-4A, AM-5, AM-6, AM-9, AM-10, AM-

11, AM-13, AM-20, AM-21, AM-27, AM-32, AM-36, AM-

41, AM-42, AM-43, AM-61, AM-131, AM-141 and AM-

148. Leaf margin among these germplasms are either 

erect or undulated. Regarding stem and leaf pubescence 

Fig. 73: VRPLK-2Fig. 72: Kashi Bathua-4

Fig 74.  Leaf colour variation among the Amaranth 
germplasms
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some of the genotypes were having conspicuous stem 

pubescence, while in most of them it is absent. In case of 

leaves, only few possessed pubescence that too on the 

lower surface of leaves. Days to owering ranged from 

29-90 days. The promising genotypes which are very 

late in owering were AM-1, AM-7, AM-8, AM-17, AM-

18, AM-19, AM-20, AM-23, AM-28, AM-42, AM-44, AM-

45, AM-62 and AM-64A. Leaf length ranged from 3.26 to 

12.32 cm. The promising genotypes for leaf length were 

AM-1, AM-7, AM-14, AM-23, AM-26, AM-28, AM-61, 

AM-64A, AM-129, AM-131 and AM-376. Similarly, the 

leaf width ranged from 2.0 to 9.08 cm and the promising 

genotypes were AM-1, AM-2A, AM-8, AM-9, AM-10, 

AM-17, AM-18, AM-27, AM-28, AM-42, AM-44, AM-45, 

AM-61, AM-64A, AM-375. The green leaf yield was also 

quantied for these genotypes. The yield on per meter 

row basis ranged from 1.65-6.01 kg. The promising 

genotypes for this trait were AM-2, AM-2A, AM-8, AM-

32, AM-42, AM-44, AM-64, AM-64A, AM-131 and AM-

133. The wild and related species of Amaranthus tricolor 

i.e. A. magnostenus, A. blitum, A. dubious, A. cruentus, A. 

hypochondriacus ,  A.  Vir id is ,  A.  t r i s t i s  and A. 

blitumvaroleraceous were also maintained   (Fig 75).

 For carrying out the diversity analysis, hybridity 

test and identication of true to type plants 10 SSR 

primers namely; AMM-013, AMM-032, AMM-051, 

AMM-071, AMM-078, AMM-099, AMM-105, AMM-

123, AMM-129, AMM-132, AMM-136 and AMM-137 

were synthesised from grain amaranth and were 

validated in our leaf amaranth germplasm. All the grain 

amaranth SSR primers were showing amplication in 

the leafy amaranth germplasms giving a transferability 

rate of 100 % from grain to leafy amaranth. 

Fig 75. Morphological characteristics of different 
Amaranth species

Quinoa

 In quinoa a total of 12 genotypes viz. VRQ-1, VRQ-2, 

VRQ-3, VRQ-4, VRQ-5, VRQ-6, VRQ-7, VRQ-8, VRQ-9, 

VRQ-10, VRQ-11, VRQ-12 were grown with three rows 

each. The data for days to 50% owering, panicle length, 

number of branches per plant and ve plant yield was 

recorded. All the quinoa genotypes started owering at 

40 days after sowing. Maximum panicle length was 

recorded in VRQ-1 followed by VRQ-7. The maximum 

number of branches was observed in VRQ-7 followed by 

VRQ-11. Maximum ve plant yield was recorded for 

VRQ-1 followed by VRQ-2. 

Project 1.15: Genetic Improvement of vegetatively 
propagated and perennial vegetable crops

Pointed gourd 

 Status of germplasm: In pointed gourd 122 

accessions were maintained at IIVR which included 

genotypes of various fruit shapes and colour i.e., round, 

oval, epitical and oblong; green fruited, light green fruit 

colour; fruits with or without white stripes on the 

surface and seeded, less seeded or seedless. A total of 10 

accessions of 4 different related wild species of pointed 

gourd were also maintained at IIVR. During 2018-19, 

nine accessions were collected including three 

accessions of wild relatives from Odisha and Meghalaya 

(Fig. 76).

Fig. 76: wild relatives of pointed gourd

Fig. 77: Variation in fruit characteristic in pointed gourd
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 Evaluation of pointed gourd female clones for 
yield and its contributing traits: A total of 142 clones of 

pointed gourd were evaluated during summer and 

rainy season 2018-2019. There was considerable 

variation observed for all the traits under consideration 

(Fig. 77). Fruit yield/per vine ranged from 3.50 to 13.00 

kg. With respect to yield/plant and suitability for 

confectionary purpose VRPG-217 was found to be 

promising with 13kg fruit yield/vine.

Varieties notied and released by CVRC

 Kashi Suphal (IC 599391): Kashi Suphal (Fig. 78) 

was developed through clonal selection at ICAR-IIVR. It 

is suitable for commercial cultivation in garden land as 

well as river bed. It is identied through State Variety 

Release Committee, Uttar Pradesh and release and 

notied by CVRC in the year 2018. It has attractive light 

green fruit colour with mild stripe and slightly tapper at 

the stem end and blossom end. Fruits are eshier and 

contain soft seeds. This variety is capable of fruiting 
0even when temperature goes beyond 40 C. Fruit length 

and diameter is ranged from 6-7 cm and 2.5-3.0 cm 

respectively. Yield potential is 190-200 quintal/ha and is 

suitable for both culinary and confectionary purpose.

 

Fig. 78: Kashi Suphal

 Kashi Amulya (IC 620681): Kashi Amulya is a less 

seeded unique yield potential improved variety of 

pointed gourd. It is identied through State Variety 

Release Committee, Uttar Pradesh and released and 

notied by CVRC in the year 2018. It has light green fruit 

with sparsely distributed white stripe. The fruits are 

Fig. 79 : Kashi Amulya

Fig. 80: Production and distribution of planting materials

tapper towards blossom- end than the stem-end.Fruits 

of this variety have mild longitudinal groves on the fruit 

surface. It is less seeded contain only 5-8 seeds/fruit as 

compare to 20-28 seeds in seeded variety (Fig. 79), which 

is 76.58% less than checks and more eshy. Fruits 

remain at harvestable maturity for longer duration 

because of less number of seeds/fruit. It is suitable for 

culinary, stufng and confectionary purpose. Fruit 

length and diameter is 7-7.5 cm and 3.0 cm, respectively. 

Yield potential of this variety is 210 quintal/ha. 

 Production of planting material and clonal 
multiplication of selected clones in pointed gourd; 
About 6000 planting materials of Kashi Alankar, Kashi 

Suphal and Kashi Amulya were produced and 4000 

planting materials distributed to the farmers of 

Mirzapur, Varanasi, Jaunpur, Sonbhadra, Ghazipur and 

Barabanki district (Fig. 80). All the selected clones of 

pointed gourd were clonally multiplied to enhance the 

plant population. Beside this, approximately 150 

planting materials were produced for all the improved 

clones viz., VRPG-141, VRPG-103, VRPG-05, VRPG-17, 
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Fig. 81: Five best performing genotypes in respect to 

fruit yield per plant of Teasle gourd

 Spine gourd: Sixteen lines of spine gourd (Fig. 82) 

were evaluated for various horticultural traits at ICAR-

IIVR-RRS, Sargatia, Kushinagar, Uttar Pradesh during 

Fig. 82: Five best performing genotypes in respect to 
fruit yield per plant of spine gourd

summer and rainy season, 2018. High variability has 

been observed in germplasm for the characters like node 

number to rst pistillate ower appearance, days to rst 

pistillate ower anthesis, peduncle length, number of 

fruits per plant, average fruit weight and fruit yield per 

plant. Based on the primary screening, some of the 

potential genotypes have been identied for various 

horticultural traits that are given in Table 31. The 

genotype VRSEG-14 (2.18kg) gave maximum fruit yield 

per plant followed by VRSEG-10 (1.81kg) and VRISEG-9 

(1.75kg).

 Ivy gourd : Fourteen lines of Ivy gourd were 

collected and evaluated for various horticultural traits at 

ICAR-IIVR-RRS, Sargatia, Kushinagar, Uttar Pradesh 

during summer and rainy season, 2018. Signicant 

variability has been observed in germplasm (Fig. 83) for 

the traits like days to rst pistillate ower anthesis, days 

to rst fruit harvest,  peduncle length, polar 

circumference of fruit, equatorial circumference of fruit,  

number of fruits per plant, average fruit weight and fruit 

yield per plant. Based on the primary screening, some of 

the potential genotypes have been identied for various 

horticultural traits. Highest fruit yield per plant was 

observed in line VRIG-16 (15.19kg) followed by VRIG-

14 (14.78kg) and VRIG-4 (7.95kg).

VRPG-73, VRPG-215, VRPG-216, VRPG-217 and

VRPG-85.

 Teasle gourd: A total 52 lines of Teasle gourd were 

characterized for various horticultural traits at ICAR-

IIVR-RRS, Sargatia, Kushinagar, Uttar Pradesh during 

summer and rainy season, 2018. Signicant variability 

has been observed in germplasm for the traits like node 

number to rst pistillate ower appearance, days to rst 

pistillate ower anthesis, days to rst fruit harvest, 

peduncle length, polar circumference of fruit, length of 

blossom end, number of fruits per plant, average fruit 

weight and fruit yield per plant. Based on the initial 

screening, some of the potential genotypes (Fig. 81) have 

been identied for various horticultural traits. 

Maximum fruit yield per plant found in VRSTG-38

(2.44 kg) followed by VRSTG-20 (1.95 kg) and VRSTG- 6 

(1.94 kg). 

Fig. 83: Five best performing genotypes in respect to 

fruit yield per plant of Ivy gourd

 Characterization of basella genotypes: Basella or 

Indian spinach or Poi is seed as well as vegetatively 

propagated crop. During the year 2018-19, 65 basella 

genotypes were evaluated. Data for fteen descriptor 

traits were recorded including yield and yield 

contributing traits. The genotypes are classied into two 

groups based on stem pigmentation i.e. red (15) and 

green (50). Based on growth habit, these genotypes can 

be classied into bushy (5) and trailing type (60). The 
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days to owering among all the germplasm varied from 

56-179 days. The promising late owering genotypes are 

VRB-4, VRB-17, VRB-10, VRB-21, VRB-28 and VRB-65. 

Leaf length also signicantly varied among the 

germplasm accessions i.e. from 4.58 to 11.88 cm, the long 

leaf is preferred for high green biomass and promising 

genotypes are VRB-10, VRB-17, VRB-20, VRB-32, VRB-

65, VRB-66, VRB-67, VRB-68, VRB-45 and VRB23-1. 

Similarly, leaf length was also signicantly varying 

among the germplasm i.e. 2.88 to 8.38 cm and the 

promising genotype with broad leaves are VRB-9, VRB-

10, VRB-17, VRB-20, VRB-65, VRB-66, VRB-67, VRB-1, 

VRB-5, VRB-33 and VRB-32. Spike length, which is the 

major determinant for the stem biomass was found to be 

showing huge diversity and ranged from 0.15 – 5.25 m 

length. The promising genotypes for spike length was 

VRB-3, VRB-4, VRB-12, VRB-22, VRB-42, VRB-46, VRB-

65, VRB-66, VRB-67 and VRB-30. Number of spike per 

plant also showed huge variation and ranged from 1-

118. The promising genotypes with high number of 

spikes per plant were VRB-3, VRB-4, VRB-12, VRB-16, 

VRB-21, VRB-22, VRB-39, VRB-43, VRB-50, VRB-61, 

VRB-61-1, VRB-23-1 and DB-2. Leaf to stem ratio was 

also showed signicant variation among the genotypes 

i.e. 0.47 to 0.97 and promising genotypes with high stem 

and leaf ratio were VRB-2, VRB-10, VRB-13, VRB-14, 

VRB-17, VRB-28, VRB-34, VRB-41, VRB-46, VRB-48, 

VRB-50, VRB-54 and VRB-61. Yield per plot in a plot size 

of 3 x 2.5 m was found to be 0.55 to 14.5 kg the promising 

genotypes with higher yield were VRB-2, VRB-3, VRB-4, 

VRB-10, VRB-13, VRB-17 and VRB-19. 

 To decipher the genetics of betalain pigmentation in 

basella fruits, a cross was made between VRB-48-1 and 

VRB-23. The VRB-48-1 is low betalain pigment carrying 

line and VRB-23 is high betalain carrying line. The F  1

produced was planted during 2018-19 and selfed to 

produce the F  seeds. The F s were showing phenotype 2 1

similar to the high betalain pigment type parent i.e. 

VRB-23. These result indicate towards presence of 

dominant gene in governing the genetics of betalain 

pigmentation. 

Development of rapid screening protocol for 
screening against collar rot pathogen: 

 Seven methods were evaluated for their efciency 

in transfer and development of suitable screening 

protocol against collar rot pathogen (Fig. 84) in basella. 

The methods include, a. mycelial solution drenching 

without injury, b. mycelial solution drenching with 

injury, c. attachment of mycelial disc to stem without 

injury, d. attachment of mycelial disc to stem with 

injury, e. infested toothpick Insertion at base, f. root 

dipping in mycelial suspension and g. soil infestation 

with grains. None of the above motioned method except 

the infested toothpick insertion method provided more 

than 10% disease incidence while latter provided more 

than 90% disease incidence. 

 Product developed: Three varieties, Kashi Poi-1, 

Kashi Poi-2 and Kashi Poi-3 were released for 

cultivation in Uttar Pradesh (S.O. 692 (E) dated 

05.02.2019)

Fig. 84: Charcoal rot infected plants of basella with 
infected toothpick insertion method.

Selection of annual moringa: 

 The moringa plants were selected on the basis of the 

owering throughout the year except few months of 

winters. Total 22 plants were selected on the basis of 

days to owering. The genotypes were characterized for 

fruit and yield traits. The promising genotypes were 

VRMO-17 (Fig. 85), VRMO-16 (Fig. 86), VRMO-21, 

VRMO-9, VRMO-10, VRMO-12 and VRMO-14 with 

more than 200 fruits/plant/year. Fruit length among 

these selections varies from 45.25 to 104.25 cm (Fig. 87). 

More than 850 fruits were recorded on VRMO-17 

selection. These genotypes were further multiplied 

through vegetative and air layering propagation.

Fig. 85: VRMO-17 plant with 
fruits (>850 pods/year)

Fig. 86: VRMO-16 plant with 
fruits

Fig. 87: Variation for fruit morphology among moringa 
selections
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Germplasm supply/distribution from institute to 
other organizations: 

1063 germplasm, promising accessions, released 

varieties and hybrids and related wild species in 24 

Table 15: Germplasm distribution to different organizations

vegetable crops were distributed for research and 

demonstration purpose to various organizations 

through material transfer agreement (MTA). The crop-

wise detail of the number of germplasm supplied to 

various organizations (Table 15). 
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MEGA PROGRAMME-2: SEED ENHANCEMENT IN 
VEGETABLES

Programme Leader : Dr. P. M. Singh

Project 2.1: Priming, Coating, Ovule Conversion and 
Seed Enhancement Studies

 Alleviation of lead (Pb) toxicity through ZnO and 
Fe O  nano-particles seed priming in Indian spinach 2 3

(Basella spp.): Soil contamination with various metals 

has become a global environmental concern. Among 

them lead (Pb) is a major environmental pollutant and 

when present in excess in the soil, cause inhibition of 

plant growth and alteration in its metabolism leading to 

decline in crop productivity. Anthropogenic activities, 

mining and smelting of ores, metalworking industries, 

waste incinerators, cement factories, industrial 

efuents, automobile exhausts, metal plating and 

nishing operations, fertilizers, pesticides etc. are main 

sources of these heavy metals to the soil. A study was 

conducted to observe the effect of lead (Pb) stress on 

seeds and seedlings of basella and to alleviate its effect 

through nano particles (NPs; Zn and Fe) seed priming 

(16 hrs at 25°C). Total of 40 treatment combinations (8 Pb 

concentration and 5 treatment including NPs priming) 

were studied. Ten treatment combinations showing 

contrasting results (P0T3, P2T3, P4T3, P6T3, P7T3, P0T5, 

P2T5, P4T5, P6T5 and P7T5) are presented in Tables 34, 

35  and 36.  Results  revealed that  increasing 

concentration of Pb (0 to 20 mM) is negatively affecting 

the germination, root growth and vigour by enhancing 

H O  and MDA and by reducing chlorophyll, SOD and 2 2

Catalase activity. While seed priming with 100ppm ZnO 

+ 100ppm Fe O  NPs for 16 hrs at 25°C is alleviating the 2 3

Pb stress by increasing germination, root growth (more 

secondary roots), RLD (root length density) and seed 

vigour. This may be due to increased chlorophyll and 

antioxidant activity (SOD, CAT) and reduced MDA and 

H O  content. Therefore, above biochemical changes in 2 2

NPs primed seeds under Pb stress condition indicated 

that priming of basella seeds with Zn and Fe NPs could 

effectively alleviates the Pb toxicity. 

Fig. 88: Seed morphology of Moringa (C- cotyledon, 
EA- embryonic axis)

Fig. 89 (A&B): Development of embryo in Moringa

Fig. 90: Morphological changes during pod and seed 
development in Moringa

and seed quality were studied during seed development 

and maturation. Results revealed that pod length & 

diameter, seed length and diameter (Fig. 90), 

germination (%), dry weight of seedling, seedling 

length, seed vigour (Fig. 91) seed quality parameter after 

harvest at different stage, seed quality parameters after 

subjecting desiccation tolerance study, protein, sugar 

and oil accumulation followed almost a sigmoidal 

pattern. 

 Electrical conductivity, chl-a, chl-b, chl-total, 

moisture content and seed weight changed in a bell-

shaped pattern (Fig. 104). Seed germinability increased 

with the advancement of seed towards maturity. Seed 

attained germinability form 49 DAA and desiccation 

tolerance form 56 DAA. Delay in harvesting (80 DAA) of 

seed leads to rupturing of pod and shattering of seeds.

 Breeder and TL seed production of important 
vegetable crops: A total of 27075.53 kg vegetable seeds 

of ICAR-IIVR varieties of tomato, brinjal, chilli, okra, 

 Morpho-biochemical changes during seed 
development, maturation and desiccation tolerance in 
Moringa oleifera: During seed development and 

maturation, attainment of desiccation tolerance is pre-

requisite for seed quality and seed longevity. A study 

was conducted to examine the changes during seed 

development, maturation and desiccation tolerance in 

Moringa. Flowers were tagged and fruits were 

harvested at weekly interval starting from 14 DAA to 70 

DAA. Pod morphology, external and internal structure 

of seed coat, embryo and embryonic axis (Fig. 88 and 89) 
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Fig. 91: Changes in physiological and biochemical parameters of moringa seed during seed development, 
maturation and desiccation tolerance.

Fig. 92: Seed production of vegetable varieties at ICAR-IIVR
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Fig. 93: Monitoring of breeder seed production

Table 16: TL Seed produced during 2018-19 at ICAR-

IIVR, Varanasi

Table 17: Hybrid seed produced at ICAR-IIVR, 
Varanasi (2018-19)

cowpea, pea, bottle gourd, bitter gourd, pumpkin, 

cucumber, sponge gourd, ridge gourd, ash gourd, 

radish, French bean, Indian bean, carrot, cauliower 

and Palak etc., were produced for distribution amongst 

the seed indenter and farmers (Fig.92). Among the total 

seeds, 23811.03 kg was truthfully labelled seeds of the 

open pollinated varieties of IIVR (Table 16), 181.50 kg 

was of the F  hybrid seeds of tomato, brinjal, chilli an 1

sponge gourd (Table 17) and 3083.00 kg of breeder seeds 

(Table 18) were produced against 1524.40 kg of national 

indent. Total production of breeder seed was 49% higher 

than the national indent. Monitoring of breeder seed 

production plots was carried out for indented crops by 

the monitoring team consisting of representatives of 

State department of Agriculture, NSC, seed production 

scientists and respective breeders (Fig. 93).  Apart from 

OP varieties, 151.4 kg of hybrid seeds of brinjal, tomato, 

chilli and sponge gourd were also produced and 

distributed among farmers. Single plant selection was 

carried out as a part of maintenance breeding in all the 

varieties. Seed quality (germination %) of 297 samples of 

institute and it's units were tested at seed testing 

laboratory for the purpose of quality maintenance and 

seed selling. Kitchen garden packets of ICAR-IIVR 

varieties were prepared for 17 vegetable crops and 
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distributed among the farmers (Fig. 94). At the Regional 

Research Station, Sargatia, a total of 29482 kg seed and 

planting materials were produced including turmeric 

and elephant foot yam (Table 19). To full the need of 

the KVKs and local farmers, 141 quintals of turmeric 

seeds and 128 quintals of elephant foot yam are also 

produced at ICAR-IIVR-RRS, Sargatia.   

 Fig. 94: Kitchen garden packets of ICAR-IIVR varieties.

Table 18: Breeder seed produced at ICAR-IIVR, 
Varanasi (2018-19)

Table 19: TL seed production at RRS, Sargatia (2018-19)

Project 2.2: Pollination studies for seed augmentation 
in vegetables including support of honey bees

 A total  of  eight treatments (10% sugar + 

multivitamin+100 ppm nano-ZnO as T1, 10% 

jaggery+multivitamin+ 100 ppm nano-ZnO as T2, 5% 

sugar+5% jaggery + multivitamin + 100 ppm nano-ZnO 

as T3, 10% sugar+multivitamin + 200ppm nano-ZnO as 

T4, 10% jaggery+multivitamin+200ppm nano-ZnO as 

T5 and 5% sugar+5% jaggery+multivitamin+200ppm 

nano-ZnO as T6, hand pollinated as T7 and control 

(without spray) as T8)  were evaluated in bottle gourd 

and sponge gourd in a randomized block design with 

three replications. The pollinator activity was studied in 

both the crops during different time period of the day. 

From the table 20, it is evident that Treatment-6 

comprising 5% sugar+5% jaggery+multivitamin+200 

ppm nano-ZnO attracted maximum number of 

pollinators across the time followed by the treatment 3 

(5% sugar+5% jaggery+multivitamin+100 ppm nano-

Table 20: Average number of pollinators visiting 
sponge gourd on different treatments

Table 21: Average number of pollinators visiting 
bottle gourd on different treatments



ICAR-Indian Institute of Vegetable Research

64

Table 22: Effect of desiccants on moisture loss and viability seeds of ash gourd cv. Kashi Dhawal 

ZnO). A large number of honeybees (Apis mellifera and 

A. dorsata) were visited on sponge gourds during this 

period. Similarly, in case of bottle gourd, being 

nocturnal blooming, highest pollinators activity (24 

numbers) was recorded from the Treatment-6 during 6 

pm followed by Treatment-3. Sphingids were the 

dominant pollinators in the bottle gourd (Table. 21). 

Project 2.3: Drying and Storage Studies on Vegetable 
Seeds including Modied Atmosphere Storage 

 Drying and storage studies including modied 
atmosphere storage: using desiccants like zeolite beads 
and s i l ica  gel  under  room temperature was 
standardized. Desiccants were recharged by drying at 
200°C for 2h and cooled at room temperature in 
desiccator before using them for seed drying study 
(Fig. ). Freshly harvested and dried seeds were mixed 95
with zeolite beads and silica gel, separately, in the ratio 
of 1:0.5, 1:1, 1:2 and 1:3 (seed: desiccant, by weight) in an 
air tight container and kept at room temperature (Fig. 
96). Initial moisture content of seeds (9.02%) was 
estimated by hot air oven method. Seeds were separated 
from desiccant and weighed after 24h, 48h, 72h, 96h and 

Fig. 95 : Recharging zeolite beads and silica gel at 
200°C for 2h

b  

a  

 

Fig. 96: Seed drying with (a) zeolite beads and (b) silica 
gel  

120h of drying. Signicantly higher moisture content 
was removed from seeds (5.193%) within 24h by zeolite 
beads in 1:3 ratio. Final moisture content of seeds dried 
with zeolite beads reached 2.8% in 1:3 ratio and 6.48% in 
1:0.5 ratio of drying condition after 120h of drying. In all 

Fig.97: Conrmation of seed viability after drying with 
zeolite beads and silica gel by Tetrazolium test
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Fig. 99: Speed of germination of pumpkin cv. Kashi

Fig.100. Speed of germination of radish cv. Kashi Hans

Fig.101: Speed of germination of cowpea cv. Kashi Nidhi

Fig.102: Vigour variation in pumpkin seedlings stored 
under different condition

the treatments, maximum moisture content from seeds 
was removed within rst 24h of drying (Table 2). 2
Gradual increase in weight of desiccants indicated 
continuous removal of moisture from the seeds during 
drying period. Since, dormancy is a problem in freshly 
harvested ash gourd seeds, Tetrazolium test was 
conducted to know the viability of seeds. Quick viability 
test reveals on par seed viability (more than 80%) in all 
drying conditions and non-dried control (Fig. ).97

 Standardization of seed storage methods with 
zeolite beads and silica gel: Seeds of pumpkin cv. Kashi 
Harit, radish cv. Kashi Hans and vegetable cowpea cv. 
Kashi Nidhi were stored in air tight container with 
zeolite beads and silica gel @1:10 (desiccant: seeds) at 
room temperature and cold storage (10°C). Seeds were 
also stored in cloth bag, polythene bag and air tight 
container without desiccants for the purpose of 
comparison (Fig. ). Physiological seed quality 98
parameters observed once in four months (M1- zero 
month, M2-four months, M3- eight months and M4- 
twelve months) in pumpkin seed storage revealed 
reduction in seed quality with increase of storage 
period. Among the storage condition, seed stored in 
cold storage (T2) recorded highest seed quality than 
seeds stored in room temperature (T1). Among the 

Fig.98. Storage of seeds in different type of containers

storage containers (S1- Seeds with zeolite beads in air 
tight container, S2-Seed without zeolite beads in air tight 
container, S3-seeds in cloth bag, S4- seeds in polythene 
bag and S5-seeds with silica gel in airtight container)  ,
seed stored with zeolite beads (S1) recorded 
signicantly highest seed quality after 12 months of 
storage period). Similar trends were observed in storage 
study of cowpea and radish.

 In conclusion, after one year of storage, seeds stored 

with zeolite beads recorded highest speed of 

germination in pumpkin (Fig. 99), radish (Fig. 100) and 

cowpea (Fig. 101).  Other parameters such as 

germination (%) and vigour (Fig.102) also recorded 

highest value when seeds were stored with zeolite 

beads.
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M E G A  P R O G R A M M E - 3 :  P R O D U C T I V I T Y 
ENHANCEMENT THROUGH BETTER RESOURCE 
MANAGEMENT

Programme Leader : Dr. Jagdish Singh

Project 3.1: Technologies for protected vegetable 
production

 Under naturally ventilated polyhouse, response of 

13 cultivars of parthenocarpic cucumber was studied. 

The maximum number of fruits (32.2) and fruit yield 
2(4.57 kg/plant or 14.48 kg/m ) was observed in Y-225 

2cultivar followed by Innity (12.92 kg/m ), Dinamik 
2 2(11.55 kg/m ) and Gurka (11.25 kg/m ). The lowest fruit 

2yield of 5.95 kg/m  was recorded in Rica cultivar 
2followed by 162-92 F1 (7.20 kg/m ) and 102-172 F1 (7.55 

2kg/m ) (Fig. 1).

Fig. 1: Cvs. Y-225 and Dinamik being grown under 
polyhouse (Inset: harvested fruits)

Performance of muskmelon under polyhouse 
condition: Muskmelon cv. Kashi Madhu, which is 

characterized by round and yellow fruits with 

prominent green stripes and orange esh color, was 

selected for off-season production. The seedlings were 

raised in polybags and planted on raised beds in last 

week of June in a naturally ventilated polyhouse. The 

distance between row to row and plant to plant was 

maintained at 1.0 m and 50 cm, respectively. Side 

branches were trained on four horizontal wires running 

parallel along the rows, while main stem was allowed to 

grow vertically. Flowering was noted 35 days after 

planting and rst picking was done in second week of 

September, which continued till the rst week of 

November. The average yield per plant was recorded to 

be 3.1 kg, while the average fruit weight was noted to be 

1.1 kg (Fig. 2). However, the maximum fruit weight was 

found to be 2.2. kg. The weight was exceptionally higher 

under polyhouse conditions as Kashi Madhu is reported 

to produce fruit weighing around 800 g under open eld 

conditions. Likewise, the fruit soluble solid content was 
0also comparatively higher (13.5 Brix) under polyhouse 

0than reported under open condition (13.2 Brix). The 

results indicated that cultivation of muskmelon under 

polyhouse conditions may not only enable growers to 

raise crop off-season but also facilitate them to harvest 

higher yield. 

Fig. 2: Evaluation of Kashi Madhu under polyhouse 
(Inset: harvested fruits)

Performance of tomato on different training systems 
under polyhouse conditions: Tomato plants grown in a 

vertical culture tied to strings were trained onto one-

stem and two-stem systems for canopy management 

under naturally ventilated polyhouse, while unpruned 

plants were treated as control. Among different training 

systems, plants trained to two-stem performed better 

(Fig. 3). The highest numbers of clusters (12.10), average 

number of fruits per cluster (7.60), fruit length (4.44 cm), 

fruit diameter (5.25 cm) and yield per plant (9.76 kg) 

were noted in two-stem training system in variety NS-

4266. However, the maximum soluble solid content 
0(8.13 Brix) was noted in plants trained onto one-stem. 

Division of Vegetable Production



Unpruned control registered lower value for most of the 

attributes except No. of fruits/ cluster.

Fig. 3: A picturesque view of bearing in tomato plants 
trained on two-stem system

 Likewise, higher yield was noted in Heem Sohna as 

well when trained onto two-stem. Among the different 

canopy management practices, the highest yield (8.08 

kg/plant), No. of fruits/cluster (7.71) and No. of 

clusters/ plant (14.66) were observed in two-stem 
 plants. However, the highest soluble solid content (9.41

0Brix) was recorded in plants trained onto one-stem 

system. Higher yield in trained plants indicate 

channel izat ion  of  ass imi la tes  towards  f rui t 

development, which would have otherwise been 

exhausted in supporting undesirable vegetative growth

 Sizing of tomato as per AGMARK standard: 
Inuence of training systems on fruit sizes of tomato cvs. 

NS-4266 and Heem Sohna were also studied. It was 

observed that up till IV cluster and V cluster in one-stem 

and two-stem system, respectively, one can harvest 

fruits graded as size 5 (57-66 mm dia.) as per AGMARK 

standards in NS-4266. And upto size grade 4 (47-56 mm) 

till cluster VII and grade 3 (40-46 mm) fruits onwards 

cluster VIII (Table 1). A similar trend was recorded in cv. 

Heem Sohna as well.

Table 1: Sizing of tomato (as per AGMARK standard) 
as inuenced by canopy architecture management
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 Effect of PGRs on yield and associated characters 
of tomato: For yield enhancement in tomato, four 

different combinations of plant growth regulators 

(PGRs) viz., T1=GA @15ppm+ salicylic acid (SA 3

@70ppm), T2=NAA@15ppm + SA, T3=SA + promalin 

(GA + BA) @15 ppm and T4=SA were tried, while 4+7 

water spray served as control. Irrespective of training 

systems in cv. NS-4266, treatment T2 was found to be the 

best in terms of yield (10.63 kg/plant),  fruit length (4.78 

cm), fruit diameter (5.63 cm) followed by treatment 

comprising GA + salicylic acid. The maximum content 3
0of soluble solid (7.73  Brix) and No. of clusters/ plant 

were noted in T5 and T3, respectively.

 On the other hand, treatment comprising spray of 

salicylic acid alone was proven to be the best in terms of 

higher yield (8.08 kg/plant), No. of fruits/ cluster (7.57), 

fruit length (4.54 cm) and diameter (5.29 cm) in cv. Heem 

Sohna. The maximum content of soluble solids (8.85 
0Brix) was noted in unpruned control .

 Effect of canopy management in capsicum: Three 

varieties viz., Indra, Orobelle and Indus-1201 were 

subjected to different canopy management practices 

such as two-stem, three-stem and unpruned plants. 

Generally fruits with 3-4 lobes weighing 150 gram and 

more are grouped as 'A' grade fruits, while fruits with 2-

3 lobes weighing < 150 gram are graded as 'B' grade 

fruits in capsicum. In the present study, Indra was able 

to produce most of 'A' grade fruits when trained on two-

stem (Table 2). The highest fruit weight was noted to be 

369 g (Fig. 4).

Table 2: Fruit size as affected by canopy architecture 
management practices in capsicum

Fig. 4: Capsicum cv. Indra on two-stem system and 
harvested 'A' grade fruits (Inset: Heaviest fruit 
observed)
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 It is suggested that choice of training system may 

depend upon market aimed as two-stem gives fewer but 

larger fruits, which are suitable for export/ sell in Malls .

 Likewise, three-stem produces some but fairly good 

size fruits; suitable for local market. On the other hand, 

control or unpruned plants give more fruits but of small 

size and misshapen (Fig. 5).

Fig. 5: Cultivar Orobelle trained as two-stem, three-
stem and unpruned plants

Fig. 6. Antinemic activity of Bacillus subtilis (CRB7) against 
root knot nematode (Meloidogyne incognita) infecting 
tomato under protected cultivation. EM: egg mass per root 
system; FNP: nal nematode population in soil; Per cent. 
Treatment details: T1: Nursery drenching with Bacillus 

2subtilis (CRB7) @ 15g/m ; T2: Soil drenching @ 0.5% at 30 
days interval; T3: Soil application of Bacillus subtilis (CRB7) 
(5 kg/ha/2 tonnes of Vermicompost); T4: Nursery 

2drenching with Bacillus subtilis (CRB7) @  15g/m + Soil 
drenching @0.5% at 30 days interval + Soil application of 
Bac i l lus  subt i l i s  (CRB7)  (5  kg/ha/2  tonnes  o f 
Vermicompost); T5: Vermicompost 2 tonnes/ha; T6: 
Carbofuran @ 1 kg a. i/ha; T7: Neem cake 2 tonnes/ha; T8: 
Control. 

Evaluation of antinemic activity of Bacillus 
subtilis  (CRB7) against root knot nematode 
(Meloidogyne incognita) infecting tomato under 
protected cultivation.

Antinemic activity of plant growth promoting 

rhizobacterial agent Bacillus subtilis (CRB7) with 

different delivery mechanisms was evaluated for the 

management of root knot nematode (Meloidogyne 

incognita) infecting tomato under protected cultivation 

during 2017-18 and the same experiment was repeated 

to conrm the results during 2018-19. The two-year 

experiment's results revealed that among the imposed 

treatments, the treatment (T4) i.e. nursery drenching 
2with Bacillus subtilis (CRB7) @  15g/m + soil drenching 

@ 0.5% at 30 days interval + soil application of Bacillus 

subtilis (CRB7) (5 kg/ha/2 tonnes of vermicompost) was 

found effective for the management of root knot 

nematode infecting tomato under protected cultivation 

with maximum reduction of nal nematode population 

in soil (63.1%), egg mass per root system (53.1%) with 

gall index of 2.1 (Gall index 0-5 scale, Hussey and 

Janssen, 2002) and enhanced tomato yield to the tune of 

23.2% (Fig. 6). This treatment (T4) was statistically at par 

with the treatment (T6), which comprised of chemical 

carbofuran 3G (1 kg a.i./ha) with respect to reduction of 

nal nematode population in soil, egg mass per root 

system and gall index.

Project 3.2: Vegetable based cropping systems

 The evaluation of ten different cropping systems 

was continued during 2018-19. After completion of one 

cycle, the system productivity in terms of rice equivalent 

yield was worked out. The data presented in table 3 

revealed that highest total productivity (278.97 q/ha) 

was obtained with cowpea-tomato-okra cropping 

sequence followed by okra-tomato-cowpea (271.98 

q/ha) with vegetables during all the three seasons. 

However with maize-pea-pumpkin, the maximum 

productivity was 238.76 q/ha.

 Crop yield during kharif season of 2018-19: During 

kharif season, the yield of kharif crops was calculated and 

compared in terms of equivalent yield. The highest 

productivity during kharif season was obtained with 

brinjal crop having 177.57 q/ha of Rice Equivalent Yield 

(REY) followed by bottle gourd i.e. 106.56 q/ha.

 Crop yield during rabi season: During winter 

season, the yield of different crops in the cropping 

system was also compared on the basis of Rice 

Equivalent Yield. The highest REY was obtained with 

tomato (112.48 q/ha) crop followed by cauliower crop 

(106.50 q/ha). The grain yield of wheat was in the range 

of 39.87 to 40.23 q/ha. Since the spring crop is still in the 

eld, the system productivity has not been worked out. 

The same will be done when all the crops are harvested.

 Soil fertility status: Soil fertility status under 

different cropping systems after completion of one cycle 

revealed that there is no considerable change in the pH, 

EC, organic carbon and available nutrients in the soil 

under different cropping systems.



S. 
N. 

Vegetable based 
cropping systems 

Total Cost of 
Cultivation 

REY of 
VBCS 

Price 
of 
paddy 

Gross 
returns 

Net 
returns 

B:C 
Ratio 

Rank 

1 Paddy-wheat 100400 98.52 1750 172410.0 72010.0 1.72  

2 Paddy-wheat-
Coriander 

165400 114.63 1750 200602.5 35202.5 1.21  

3 Paddy-tomato-

mungbean 

224450 189.70 1750 331975.0 107525.0 1.48  

4 Paddy-cauliower-
cowpea 

200050 197.94 1750 346395.0 146345.0 1.73  

5 Bottle gourd-wheat-

amaranth 

147700 205.31 1750 359292.5 211592.5 2.43 1 

6 Maize-pea-pumpkin 178650 238.16 1750 416780.0 238130.0 2.33 2 

7 Brinjal-cowpea-
amaranth 

211050 236.76 1750 414330.0 203280.0 1.96 4 

8 Okra-tomato-cowepa 243100 271.98 1750 475965.0 232865.0 1.96 5 

9 Paddy-pea-okra 192150 194.35 1750 340112.5 147962.5 1.77  

10 Cowpea-tomato-okra 243100 278.97 1750 488197.5 245097.5 2.01 3 

  
Cropping Sequence  Yield (q/ha) Rice Equivalent Yield (g/ha) 

Kharif  Rabi  Zaid  Kharif  Rabi Zaid  Total  
Paddy –wheat  48.62  40.2  -  48.62  49.90  0.00  98.52  
Paddy -wheat- coriander  47.50  39.87  10.23  47.5  49.49  17.64  114.63  
Paddy–tomato-Mung bean  49.20  327.6  10.40  49.2  90.37  82.48  189.70  
Paddy -broccoli-cowpea  49.00  145.63  128.58  49.0  60.26  88.68  197.94  
Bottle gourd-wheat -amaranth  270.46  41.51  125.41  111.9  51.53  86.48  205.31  
Maize- pea – pumpkin  140.65  95.5  291.64  38.8  98.79  100.57  238.16  
Brinjal- cowpea-amaranth  -  315.48  60.82  0.0  195.82  41.94  236.76  
Okra-tomato-cowpea 

 
132.41 

 
458.65 

 
131.47 

 
54.8 

 
126.52 

 
90.67 

 
271.98 

 

       
Paddy -Pea-Okra 48.52 89.5 128.68 48.5 92.59 53.25 194.35 

 Cowpea-Tomato-Okra 131.20 487.38 130.58 90.5 134.45 54.03 278.97 
        

Price of different crops (Rs./kg): Rice -
 

17.50, Wheat-18.40, Bottle Gourd-6.00, Maize-10.00,
 

Brinjal-
 

9.00, Okra-6.00, 

Cowpea-10.00, Tomato-4.00,  Cauliower-6.00, Pea-15.00, Radish-3.00, Coriander-20.00, Moong Bean-70.00, Amaranth-
10.00, Pumpkin-4.00

 

Table 3: Productivity (q/ha) of crops in different cropping sequence during 2017-18  
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 Benet: cost ratio: Bottle gourd-wheat-amarath 
cropping system was found protable with the highest 
B:C ratio of 2.43. This system was followed by 2.33 B:C 
ratio of maize-pea-pumpkin cropping system. Cowpea-
tomato-okra cropping system ranked third with the 
highest net returns of Rs. 245097.5 per ha, which 
included all the three vegetable crops in the year. It was 
followed by brinjal-cowpea-amaranth and okra-
tomato-cowpea cropping systems with year round 
vegetable production as a protable cropping sequence 
(Table 4).

Project  3 .9 :  Physiological  and biochemical 
mechanisms of heat stress tolerance in chilli

 A eld evaluation of twenty four chilli genotypes 

was conducted in two different seasons including kharif 

(main season; M) and late kharif (L) in 'Randomized 

Complete Block Design' with three replications to 

identify genotypes tolerant to high temperature and 

study the genotypic variation for heat tolerance and 

other yield related traits. During both the seasons, 

transplanting of chilli genotypes was done at 45x60 cm 

spacing. All the management practices were carried out 

uniformly for all the treatments in both the seasons. 

During the kharif sowing, chilli genotype Kashi Anmol 

showed the maximum number of fruits per plant (98.00) 

followed by Taiwan-2 (83.40), however, the maximum 

10 fruit weight was recorded in chilli genotypes Kashi 

Gaurav (101.00 g), followed by CM-334 and PT-12-03 x 

BJ, PT-12-3 F9 (78.00 g). Yield per plant was recorded 

maximum in Kashi Gaurav (696.90 g) followed by PT-

Table 4: Benet: cost ratio of different cropping sequences



Fig. 7: Response of cabbage to foliar application of 
micronutrient formulations
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12-03 x BJ, PT-16-7-2 F9 (645.00g). High temperature 

(40/24 °C, day/night) decreased the number of 

fruits/plant (24.07%) as well as fruit yield/plant in all 

the test genotypes with overall mean of 35.55 % against 

optimum temperature (29/16 °C, day/night). During 

summer season, maximum number of fruits per plant 

was recorded in Kashi Anmol (78.0 g), maximum 10 fruit 

weight was recorded in PT-12-03 x BJ,PT-16-7-2 F9 

(68.88 g), the yield per plant was also maximum in PT-

12-03 x BJ,PT-16-7-2 F9 (406.39g). The minimum yield 

reduction was recorded in PBC-904 (13.73%), followed 

by Kalyanpur Chanchal (15.56%), however, maximum 

yield reduction was recorded in genotype Phule Jyoti 

(65.80%). On the basis of heat susceptibility index (HSI) 

for fruit yield, three genotypes PBC-904, Kalyanpur 

Chanchal and Pant C-1 were classied as highly heat 

tolerant (HSI<0.5). Six genotypes namely BS-20 Red, 

Japanese Longi, PBC-453, Taiwan-2, Pb Lal and VR-338 

x VR-339, PT-1 F9 were classied as heat tolerant (HSI= 

0.51-0.75) and six genotypes Kashi Anmol, Perennial, 

PT-12-03 x BJ, PT-13-3-2, Pusa Jwala, PDG-49-A, and PT-

12-03 x BJ,PT-16-7-2 F9 which showed moderate heat 

tolerance (HSI= 0.76-1.0).

Project 3.10: Agronomic bio-fortication studies in 
vegetable crops

 Preparation and evaluation of crop-group specic 
micronutrient formulations: Crop-group specic 

micronutrient formulations for Solanaceous (4 Nos.) 

and Cole crops (4 Nos.) were prepared in the laboratory 

and were evaluated for their efcacy under eld 

conditions during rabi-2018-19 on tomato, cabbage and 

cauliower crops, respectively. A commercial 

formulation available in the market as well as the 

'Vegetable Special' formulation from ICAR-IIHR, 

Bengaluru were also taken for comparison.

 Effect of micronutrient formulations on cabbage 
and cauliower: The four prepared micronutrient 

formulations (Micromix A, Micromix B, Micromix C 

and Micromix D) and a commercial formulation were 

applied @ 1 g/l three times at 10 days intervals after 30 

days of planting. The ICAR-IIHR formulation 

'Vegetable Special' was sprayed @ 5 g/l as per the 

recommendations thrice at 10 days intervals after 30 

days of planting. In control plot, only water was 

sprayed. The data on growth and yield parameters were 

recorded at the time of harvest. The results presented in 

Fig. 7 & 8 indicate that all the micronutrient 

formulations signicantly improved the yield and yield 

attributing parameters of cabbage and cauliower as 

compared to the control where no micronutrients were 

applied. Although all the tested micronutrient 

formulations proved statistically equally effective in 

improving the growth and yield, however, among the 

four prepared formulations, Micromix B proved better 

recording numerically higher values for all the 

parameters in both the crops.

Fig. 8: Response of cauliower to foliar application of 
micronutrient formulations

 Effect of micronutrient formulations on tomato: 

An experiment was conducted to evaluate the 

performance of  four different  micronutrient 

formulations prepared for solanaceous crops during 

Rabi-2018-19. Tomato var. Kashi Aman was taken as the 

test crop. For comparision, the micronutrient 

formulation 'Vegetable Special' from ICAR-IIHR, 

Bengaluru as well a commercial formulation were also 

used. All the formulations, except Vegetable Special, 

were applied @ 1 g/l three times at 15 days intervals 

after 30 days of planting, whereas the Vegetable Special 

was sprayed @ 5 g/l as per its recommendation.  The 

data recorded on growth and yield has been presented 

in Fig. 9. It is evident from the results that all the 

micronutrient formulations under test signicantly 

improved the growth and yield of tomato as compared 

to the control. 



 It is also evident from the data that there was no 
signicant difference among the micronutrient 
formulations. However, Micromix A proved slightly 
better registering numerically maximum fruit yield 
(357.8 q/ha). 
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Fig. 9: Response of tomato to foliar application of 
micronutrient formulations

Fig. 10: Micronutrients contents in cowpea genotypes

 Studies on micronutrients proling in vegetable 
crops: With a view to identifying micronutrient 
acquisition efcient varieties/ lines in cowpea and okra, 
pods at edible stage from 18 lines of cowpea and 41 lines 
of okra were analyzed for different micronutrients. 

 Micronutrients content in cowpea: The data on 
variability of Fe and Zn in cowpea varieties/lines have 
been presented in Fig. 10. It is evident from the data that 
there was a large variation in micronutrients content in 
the pod of cowpea genotypes. The copper content 
ranged from 3.2 ppm in VRCP-112-4 to 14.45 ppm in 
VRCP-96-4 with a mean value of 9.3 ppm. The iron 
content varied from the lowest value (79 ppm) in VRCP 
71-1 to the highest value (229.6 ppm) in VRCP 167-3 with 
a mean content of 116.6 ppm. The zinc content in cowpea 
pods ranged from 51.45 ppm in VRCP 158-3 to 98.25 ppm 
in Kashi Shyamal. The mean Zn content in the tested 
cowpea lines was found to be 71.8 ppm. Similarly, Mn 
content varied from 40.1 ppm in VRCP 112-4 to 67.3 ppm 
in Kashi Unnati with a mean concentration of 54.5 ppm. 

 Micronutrients prole in okra: The minerals (Fe 
and Zn) content in pod of okra genotypes has been 
presented in Fig 11. It is evident from the data that there 
is large variation in the minerals content in pods of 
different okra genotypes. The level of copper ranged 
from 1.5 ppm in A. moschatus IC-14985 to 37.0 ppm in 
VROB-178 with a mean value of 14.0 ppm.  The iron 
content varied from a minimum of 30.0 ppm in A. 
moschatus IC-14985 and EC-360345 to a maximum of 87.6 
ppm in VROR -158. Its mean content across the 
evaluated genotypes was 56.6 ppm. Zinc content
ranged between 9.7 ppm in A. moschatus IC-94985 to
59.7 ppm in IC-93892 x VRO-156 with a mean value
of 31.5 ppm. The Mn content in okra pods also showed a 
very large variation among the evaluated genotypes.
It varied from 11.9 ppm in EC-360345 to 53.8 ppm in
IC-93802-VRO-156 with a mean concentration of 31.3 
ppm.

Project 3.11 : Development of organic production 
technologies for vegetables based cropping systems 

 The experiment was started during the kharif season 
2018 on a xed site with fourteen treatments. The 
treatments were replicated thrice in Randomized Block 
Design. 

 The soil of the experimental site was sandy loam in 
texture with low organic carbon (0.37 to 0.41%) and pH 
in the range of 7.4-7.8. During kharif season green 
manuring with dhaincha was done. The green biomass 
added and the major nutrient supplied thereof to the soil 
is given in Fig. 12.



Fig. 11: Micronutrients content in different okra genotypes
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Fig. 12:  Green biomass added and the major nutrient 
supplied through dhaincha green manuring

Fig 13. Yield and yield attributes of tomato as 
inuenced by different treatments

 The result presented in Fig. 13, revealed that highest 

yield of tomato (456.83 q/ha) was noted with 

application of recommended dose of inorganic fertilizer. 

However, the yield obtained under organic farming 

with application of FYM @ 25 t/ha (452 q/ha), or 

vermicompost @10 t/ha (442 q/ha) or NADEP @ 20 or 25 

t/ha was at par with inorganic fertilizer application. The 

minimum yield was noted under absolute control 

(128.23 q/ha). The average fruit weight of tomato was 

maximum in plot fertilized with FYM @ 25 t/ha (67.24g), 

which was comparable to the fruit weight obtained with 

application of inorganic fertilizer or NADEP compost @ 

20 or 25 t/ha but was signicantly superior to rest of the 

treatments. The cost of cultivation was the lowest in 

control but varied between Rs. 119648/ha (in inorganic 

cultivation with application of RDF) to Rs 143140/ha (in 

organic farming with application of vermicompost @ 

10t/ha). The highest total return (Rs. 228415/ha), net 

return (Rs.108767/ha) and B: C ratio (1.91) was obtained 

in inorganic farming with recommended dose of 

chemical fertilizers. Among organic farming treatments, 

application of FYM @ 25 t/ha or NADEP compost @ 20 

or 25  t/ha  was found the best and was comparable to 

inorganic farming  in terms of  the total return  (Rs. 

202790 to Rs 209990/ha), net return (Rs. 80740 to 

Rs.74,790/ha) and the B:C ratio (1.58 to 1.62).

 In carrot,  al l  the three sources produced 

signicantly higher yield over control. The highest yield 

was obtained with application of FYM @25t/ha which 

was signicantly higher than inorganic source. Among 

different organic sources, FYM was found superior than 

the other two sources. There was signicant difference 



Fig. 14:  Yield and yield attributes of carrot as 
inuenced by different treatments

 The organic cultivation of pea was superior to 

inorganic cultivation, with the highest yield of 135.4 

q/ha recorded under combined application of 

FYM@10t.+ NADEP compost @ 10t/ha. Organic sources 

FYM @ 25t/ha, NADEP compost @15/20/25 t/ha, FYM 

@10t/ha+ VC@3.5t/ha produced signicantly higher 

green pod yield over inorganic cultivation with 

recommended dose of fertilizers, while the rest of the 

organic treatments were at par to inorganic treatment. 

The increase in yield was associated with increase in No. 

of pods/plant as well as No of grains per pod and 

1000grain weight. Among three organic sources, 

NADEP compost was best suited to vegetable pea while 

FYM was the second best (Fig. 15).

Fig. 15:  Yield and yield attributes of pea as inuenced 
by different treatments

 The organic cultivation of Kasuri methi was superior 

to inorganic cultivation, with the highest yield of green 

leaves (122.26 q/ha) recorded under combined 

application of FYM@10t + VC @ 3.5t/ha. Organic 

sources FYM @15/20/25 t/ha, NADEP compost 

Fig. 16: Yield and yield attributes of Kasuri methi as 
inuenced by different treatments

with regards to root length and average root weight. It 

was also observed that increasing dose of all the three 

sources increased the carrot root yield. The combined 

application of sources improved the carrot root yield 

(Fig. 14).

@10t/ha+ VC @ 3.5t/a and FYM @ 10t/ha+ NADEP 

compost @10t/ha produced signicantly higher green 

leaf yield over inorganic cultivation with recommended 

dose of fertilizers, while the rest of the organic 

treatments were at par to inorganic treatment. Among 

the three organic sources, FYM was the best suited to 

Kasuri methi for production of green leaves, while the 

second best organic source was vermicompost. The 

highest seed yield of Kasuri methi was recorded with 

application of FYM @ 25t/ha, which was at par to 

inorganic cultivation (Fig. 16). 

 Economics: The benet: cost ratio as presented in 

Fig. 17 revealed that the organic production of vegetable 

crops is remunerative over inorganic production 

method. However among the ve vegetable crops 

tested, Kasuri methi emerged as the most protable crop 

followed by pea and carrot. 

Fig. 17: Benet: cost ratio of ve vegetable crops as 
inuenced by treatments

 Quality parameters: The quality of vegetables in 

terms of vitamin C content was better under organic 

system as compared to inorganic system  in broccoli and 

Kasuri methi. Ascorbic acid, total phenol and anti-

oxidant contents increased by 40.1, 43.4 and 16.8%, 

respectively in broccoli and 31.8, 48.8 and 14.96%, 

respectively in Kasuri methi over inorganic system.  

There was no consistent trend in colour and texture of 

broccoli and Kasuri methi.
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Graft combination  
(Rootstock x Scion) 

Plant 
height (cm) 

Fruits/ 
plant 

Fruit 
weight 

(g) 

Fruit dia. 
(cm) 

Fruit 
length 
(cm) 

Fruit yield/ 
plant (kg) 

IC 111056 x Kashi Aman 43.97 35.67 59.00 4.73 4.48 1.84 

IC 354557 x Kashi Aman 47.33 41.50 62.33 4.75 4.53 1.95 

S. aethiopicum x Kashi Aman 47.10 30.67 53.33 4.59 4.27 1.46 

S. macrocarpon* x Kashi Aman 57.00 31.67 47.00 4.34 4.01 1.35 

Kashi Aman ungrafted 44.33 32.50 62.50 4.70 4.38 1.43 

IC 111056 x NS 4266 140.33 68.00 49.67 4.45 4.10 4.10 

Surya x NS 4266 132.67 59.33 43.67 3.92 3.97 2.69 

S. aethiopicum x NS 4266 137.67 48.67 51.00 4.52 4.19 2.21 

S. macrocarpon* x NS 4266 95.33 43.33 57.67 4.56 4.71 1.34 

S. laciniatum x NS 4266 125.00 49.67 53.67 4.48 4.64 2.27 

NS 4266 ungrafted 136.50 38.33 58.00 4.66 4.25 2.28 

IC 111056 x Kashi Adarsh 41.67 36.67 62.67 4.63 4.44 1.49 

IC 354557 x Kashi Adarsh 47.33 49.67 42.00 4.61 4.66 1.91 

Surya x Kashi Adarsh 50.33 48.67 56.00 4.57 4.54 2.25 

S. macrocarpon** x Kashi Adarsh - - - - - - 

Kashi Adarsh ungrafted 43.67 35.00 48.67 4.55 4.44 1.36 

SEm± 8.49 7.58 1.73 0.11 0.08 0.11 

CD 0.05 25.23 22.53 5.14 0.33 0.25 0.34 

 

Project 3.12: Improving water productivity of 
vegetable crop sequences through drip irrigation 
system

 Experiments were conducted to study water 

productivity of 03 vegetable crop sequences viz., i)  

Cowpea- tomato- pumpkin, ii) Okra- cabbage- radish, 

and iii) Bitter gourd-cauliower-cowpea under drip 

irrigation. The irrigation treatments for all crops were 

drip irrigation with 100% ET and 75% ET, and Furrow 

irrigation. 

 Crop yield and water use efciency under 
vegetable crop sequences: The results in table 5 

revealed that under vegetable crop sequence cowpea- 

tomato- pumpkin, the yield of cowpea (Kashi Nidhi) 

(10.90 t/ha) and water use efciency (WUE) (0.496 t/ha-

cm) with drip irrigation at 100% ET were 12% and 83% 

higher than furrow irrigation, respectively. However, 

maximum WUE 0.617 t/ha-cm was realized with drip 

irrigation at 75% ET. Tomato (Kashi Aman) under drip 

irrigation with 100% ET realized maximum yield of 

38.93 t/ha with WUE of 1.062 t/ha-cm, which were 

respectively, 14.9% and 88.9% higher than furrow 

irrigation. 

Table 5: Yield and water use efciency of different 
crops

 The yield of okra (Kashi Kranti) under vegetable 
sequence okra- cabbage- radish realized the highest 
yield of 7.51 t/ha and WUE 0.28 t/ha-cm with drip 
irrigation to the tune of 100% ET. The yield and WUE 
were 5% and 75% higher as compared to furrow 
irrigation, respectively. Cabbage yield with irrigation at 
100% ET was 95% higher than furrow irrigation while 
WUE enhanced by 218%. Bitter gourd realized 
maximum WUE with drip irrigation at 75% ET, which 
enhanced over furrow irrigation by 1.62 times in crop 

Table 6: Effect of inter-specic rootstocks on yield attributes of tomato cultivars

*About 90% plants died due to infestation of Rhizoctinia root rot.  ** All 38 plants died during owering.
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Fig. 18: Kashi Aman tomato grafted on brinjal IC 
354557 (L) and un-grafted Kashi Aman (R)

 Quality traits of tomato cultivars as affected by 
various brinjal rootstocks:  Grafting had no signicant 

effect on TSS content of fruits, except S. torvum x Kashi 

Aman and Surya x Kashi Chayan graft combination, 

where signicant reduction in TSS were observed in 

comparison to non-grafted control. Singnicantly 

higher lycopene content in fruits was recorded in graft 

combination of IC-354557 x Kashi Chayan and S. 

laciniatum x Kashi Adarsh. β- Carotene content in fruit 

varied marginally with different graft combinations, 

Project 3.14: Weed management in vegetable crops

 Weed management in french bean with mulches 
and herbicide application: The perusal of the data 

(Table 7) revealed that  black polythene mulch 

effectively controlled the weed with maximum weed 

control index (WCI; 98.9). Among herbicides, the 

maximum WCI (97.2)  was attained with pendimethalin 

followed by (fb) sodium aciuorfen + clodinafop- 

propargyl 100 g/ha. Highest pod yield was attained 

with  black polythene mulch (16.9 t/ha), which  was 

signicantly superior over other treatments. 

Application of combination of pre and post herbicides of 

pendimethalin (pre-emergence) followed by sodium 

aciuorfen 16.5 % + clodinafop- propargyl 8 % EC (post 

emergence) at 25 DAS (13.4 t/ha), pendimethalin @ 

750g/ha (pre-emergence) fb imazethapyr @ 100 g/ha 

(post emergence) at 25 DAS (12.9 t/ha). The post 

emergence herbicides were selective and the harmful 

effects on crop were not observed. The results showed 

that efcient weed management in French bean can be 

achieved with single application of post emergence 

herbicide. 

 Weed management in vegetable cowpea: The 

present experiment was conducted to nd out suitable 

and cost effective weed management practice during the 

critical period of crop-weed competition in cowpea.

 Weed management practices signicantly reduced 

the weed population (Fig. 19; Table 8). Black polythene 

mulch effectively controlled the weed with maximum 

weed index of 89.3% followed by the treatment 

pendimethal in  750  g/ha  (pre-emergence)  + 

imazethapyr 100 g/ha (post emergence) 86.6%. 

Maximum yield (15.6 t/ha) was recorded with black 

polythene mulch followed by organic mulch (14.8 t/ha). 

Among herbicide treatments, maximum yield was 

recorded with pendimethalin + imazethapyr (12.3 t/ha)

Project 3.15: Conservation agriculture under vegetable 
based cropping system

 The experiment on conservation agriculture under 

vegetable based cropping system started during kharif 

2018 to study the effect of conservation tillage on the 

and its contents were higher in S. cheesmani x Kashi 

Adarsh and S. torvum x Kashi Aman combinations. 

Ascorbic acid content in fruit was maximum in IC-

354557 x Kashi Chayan (31.25 mg/ 100 g) followed by S. 

aethiopicum x Kashi Adarsh (27.50 mg/ 100 g). The 

titrable acidity was maximum in IC-354557 x Kashi 

Chayan (0.74%) followed by S. aethiopicum x Kashi 

Adarsh (0.73%). 

sequence bitter gourd-cauliower-cowpea. Yield with 
drip irrigation at 100% ET was at par with that 75% ET. 
Maximum yield and WUE of cauliower was realized 
with drip irrigation at 100% ET, which was, respectively, 
88% and two times higher than furrow irrigation. Crop 
equivalent yield of cowpea- tomato- pumpkin sequence 
was found superior over other two sequences.

Project 3.13: Enhancing productivity, quality and 
tolerance to biotic and abiotic stresses in vegetables by 
grafting technology

 Yield attributes of tomato cultivars grafted on to 
various brinjal rootstocks: Under grafting study, three 
wild spp. of brinjal i.e. Solanum aethiopicum,  S. 
macrocarpon and S. laciniatum and three cultivated 
varieties of brinjal v.i.z., IC 111056, IC 354557 and Surya 
were used as rootstocks for three tomato scion cultivars 
i.e. Kashi Aman (OP, determinate), Kashi Adarsh (Hyb., 
determinate) and NS 4266 (Hyb., indeterminate) to 
study the stionic effect on fruit yield and quality of 
tomato fruits (Fig. 18). It was found that grafting with 
some specic rootstocks signicantly enhanced the 
yield of tomato. Kashi Aman variety registered 28.67% 
and 36.36% higher fruit yield, respectively with IC 
111056 and IC 354557 rootstocks. As compared to 
ungrafted, the NS 4266 grafted on IC 111056 registered 
79.8% higher fruit yield (Table 6). 
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Treatment 2Weed population (No./m )  Dry wt. of 

weed (g/m
2

) 

WCE 

(%) 

Yield 

(t/ha) 

B:C 

ratio Grasses Broad leaf Sedge 

Pendi  fb imazethapyr + 
imazemox  

2.12 (4.0)  4.80 (19.9)  2.54 (6.5)  15.6  85.7 12.2 3.6  

Pendimethalin fb 

quizalofop  
2.20 (4.3)  5.05 (22.6)  4.22 (17.9)  16.8  84.6 11.3 2.9  

Halosulfuron 
 

4.89 (19.8)
 

6.43 (41.5) 
 

1.76 (3.1) 
 

24.0 
 

78.0
 

10.8
 

2.3 
 

Black polythene mulch 
 

1.64 (2.7)
 

3.75 (14.1) 
 

1.64 (11.7) 
 

11.7 
 

89.3
 

15.6 
 

3.1 
 

Pendimethalin 
 

2.93 (5.6) 
 

5.15 (26.1)) 
 

5.32 (28.04) 
 

37.6 
 

35.5
 

9.2 
 

2.7 
 

Organic mulch 
 

2.88 (7.8)
 

4.06 (16.5) 
 

4.63 (21.0) 
 

23.4 
 

78.5
 

14.8 
 

2.9 
 

Pendi fb
 
imazethapyr 

 
2.08 (3.8) 

 
4.69

 
(21.5) 

 
2.39 (5.8) 

 
14.6 

 
86.6

 
12.3

 
3.8 

 

Weedy check
 

3.94
 

(15.0) 
 

7.06 (49.4) 
 

6.16 (38.2) 
 

108.9 
 

0.0
 

7.9
 

1.9 
 

2 HW
 

2.02 (3.6) 
 

4.08 (16.2) 
 

3.49 (15.2) 
 

13.4 
 

87.7
 

12.4
 

2.8 
 

weed free
 

0.71 (0) 
 

0.71 (0) 
 

0.71 (0) 
 

0
  

13.5
 

2.7 
 

LSD at 5% 

 

0.57 

 

0.434

  

1.26 

 

6.16 

  

2.2

  

Table 7: Effect of herbicides and mulch on french bean

Table 8: Effect of different weed management treatments on weed density, weed dry weight, WCI and WI yield 
and benet: cost ratio in vegetable cowpea

Cowpea under plastic mulchCowpea treated with pendimethalin

750 g/ha fb imazethapyr 100 g/ha

Cowpea weedy check

Fig. 19: Comparative performance of different weed management practices in cowpea
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production potential and soil heath in vegetable maize-

pea-okra cropping system. The minimum tillage 

c o n s i s t e d  o f  o n e  c r o s s  p l o u g h i n g  w i t h 

harrow/cultivator while rotational tillage consisted of 

two cross ploughing with cultivator and one harrowing 

fo l lowed by ploughing with  rotavator .  The 

recommended dose of fertilizer for the crop was applied 

at the time of eld preparation in conventional (CT) and 

reduced tillage (RT) treatments, while in zero tillage 

(ZT), fertilizer was dibbled in soil at the time of sowing. 

In ZT, the residues were retained on surface by cutting 

the residues of crops and spreading it on soil surface. 

While in reduced tillage and conventional tillage, the 

residues of the crop of respective plot were incorporated 

in the soil by ploughing immediately after the 

completion of the crop. Pre-emergence herbicides were 

applied at the time of sowing and post- emergence 

herbicides were applied 25 days after sowing.

 Zero tillage with residue retention produced 

maximum green cob yield (13.0 t/ha) which was 

Table 9: Effect of tillage treatments and weed management practices on
maize yield and weed population 

signicantly superior to other tillage 

t r e a t m e n t s .  A m o n g  w e e d 

management practices, maximum 

yield was obtained with 2 hand 

weeding (13.8 t/ha) which was at 

p a r  w i t h  t h e  a p p l i c a t i o n  o f 

t o p r a m e z o n e  2 5  g / h a  a n d 

tembotrione 105 g/ha (Table 9). 

     T h e  i n c r e a s e  i n  o r g a n i c

carbon (%) of soil due to residue 

incorporation/retention was 6.06% 

over residue removal (Table 10). The 

organic carbon content of soil 

increased  in plots where residues of 

crops were incorporated /retained 

over its removal. The organic carbon 

content of soil was in general more in 

residue retention/incorporation 

over residue removal in all the three 

tillage treatments. 

Table 10: Effect of tillage treatments and weed 
management practices on soil organic carbon 

M E G A  P R O G R A M M E - 4 :  P O S T  H A R V E S T 
MANAGEMENT AND VALUE ADDITION

Programme Leader: Dr. Sudhir Singh

Project 4.3: Modied atmosphere storage for retaining 
the quality assurance of vegetables for longer time

 Shelf life extension of cucumber: The present 

study has been undertaken to package the cucumber in 

30µ Flexfresh bags of 1kg size ±10% (325 mm width and 

615 mm height,  oxygen transmission rate (OTR) 2500 

cc/kg/24 hrs) and 2 kg size ±10% (300 mm width and 

400 nm height, OTR 6000 cc/2kg/24 hrs). Both 

packaged cucumber in Flexfresh bags were stored at 10 
oand 15 C with RH of 85-90%. The atmospheric gaseous 

composition consisted of 20% oxygen and 0.02% carbon-

di-oxide. Around 20% (oxygen and carbon dioxide) was 
0built up after 8-10 days of storage at 10 and 15 C. The 

gaseous composition in cucumber varied (16.9-19.9% 

oxygen/3.2-3.7% carbon dioxide) after 18 days of 
ostorage at 10 and 15 C in Flexfresh bags. The increased 

level of carbon dioxide is helpful in increasing the shelf 
olife of cucumber during storage at 10 and 15 C. 

Peroxidase activity increased in all the treatments. 

However, minimum peroxidase activity was obtained 
0in cucumber during storage at 10 C in Flexzfresh bags 

while control cucumber had maximum peroxidase 

activity. There had been no denite pattern of 

polyphenol oxidase (PPO) activity in all the treatments.  

Initially PPO activity increased in all the treatments, 

thereafter, it decreased for all the treatments. However, 
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interval. Malondialdehyde content was higher in 

control group, over treated fruit. Malondialdehyde 

accumulation increased with progression of storage. 

IVBL-22 cultivar showed higher malondialdehyde 

accumulation at all intervals of storage in both treated 

and untreated in comparison to other cultivars. PPO 

activity in white coloured Kashi Himani and purple 

round cultivars (PR-5 and BR-14) was lower (˂50 
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minimum PPO activity was recorded in cucumber 

packaged in Flexfresh bags during storage at 10 and 
o15 C, respectively. Sensory score for avour, body and 

texture, colour and appearance and overall acceptability 

score decreased during storage of cucumber at 10 and 
o15 C. However, maximum  sensory score was obtained 

oin cucumber packaged in Flexfresh bags at 15 C while 

control cucumber had minimum sensory score after 28 
odays of storage at 15 C. PLW in cucumber increased in 

oall the treatments during storage at 10 and 15 C.

 The post-harvest quality dynamics of chitosan 

coated eggplant cultivars (IVBL-22, PR-5, BR-14. Kashi 
oTaru and Kashi Himani) in cold storage condition (10 C) 

were assessed (Fig. 20). The results showed that chitosan 

(1%) coating can be used for maintaining quality and 

prolonging shelf life of eggplant, thus reducing 

postharvest loss. The functional quality of purple long 

cultivars was higher than purple round cultivars. 

Postharvest keeping quality of purple round cultivars 

was higher over long cultivars. The hierarchy in 

decreasing order for phenolics content was Kashi Taru > 

Kashi Himani > IVBL-22 > PR-5 > BR-14. Total 

avonoids content in eggplant genotypes ranged from 

2.01 (PR-5) to 3.86 (Kashi Taru) mg RE/100 g fresh 

weight (FW), depicting 1.9 fold variation. Total 

anthocyanin content ranged from 53 to 156 mg/100 g fw 

on zero day of storage, indicating initial variation of 

about 3 folds. Anthocyanin content was lower in purple 

round cultivars than in purple long cultivars. Purple 

round cultivars exhibited lower antioxidant activity 

than purple long cultivars. About 50% reduction in 

weight loss was observed in chitosan-coated eggplant 
thover non-coated fruits on 8  day of storage. Purple 

round cultivars (PR-5 and BR-14) exhibited lower 

weight loss over purple long cultivars at each storage 

Fig. 20: Shelf life extension of fresh brinjal fruit using 
chitosan

 

 

 

Fig. 21: Effect of chitosan coating (T1) on quality and 
enzymatic activities of different eggplant cultivars.
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Units/min/g FW) at all intervals during storage, than 

Kashi Taru and IVBL-22 cvs. Maximum PPO activity 

(195 Units/min/g FW) was recorded in untreated IVBL-

22 cv. on nal day of storage. Control fruits showed 

higher enzyme activity. CAT activity was recorded 
thhighest on the 8  day of storage in almost all cultivars in 

both the treatments. CAT activity decreased with the 

advancement in storage period. Chitosan treated fruit 

showed higher catalase activity over untreated (Fig. 21).

 Estimation of solasodine in brinjal (Solanum 

melongena): The maximum content of solosodine was 

found in Solanum incanum D, EC790360 and Solanum 

torvum, while the lowest content in Jharkhand Orissa 

cultivated small, YSR 2015 and ADM-214. The varieties 

like K. Himani, K. Taru, BR-14, PR-5 and IVBL-22 

showed ˂2 mg/100g dw content. method of Chandler 

and Dodds (1983). The maximum content was found in 

Solanum incanum D, EC790360 and Solanum torvum, 

while the lowest content in Jharkhand Orissa cultivated 

small, YSR 2015 and ADM-214. The varieties like K. 

Himani, K. Taru, BR-14, PR-5 and IVBL-22 showed <2 

mg/100g dw content.    

MEGA PROGRAMME 5: PRIORITIZATION OF 
R&D NEEDS AND IMPACT ANALYSIS OF 
TECHNOLOGIES DEVELOPED BY ICAR-IIVR

Programme Leader: Dr. Neeraj Singh

Project 5.4: Empowering rural youth for vegetable 
based entrepreneurship

 Empowering rural youth for vegetable based 
entrepreneurship: In the year 2018-19 contact has been 
made with 124 members of self help groups (SHGs) 
formed under National Rural Livelihood Mission 
(NRLM) to study entrepreneurial behaviour and 
introduction of economic activities as per their interest 
and need. Socio-economic status of the respondents was 
studied. Most of the respondents were marginal (52.5%) 
to small (31.3%) farmers. Only 15.1% were medium and 
1.3% were big farmers. Forty percent of the respondents 
got their earnings from farming alone, 35.1% from 
farming and agriculture related activities and 25% from 
farming and service. Economic level of the respondents 
showed that 20.9% belonged to APL category and 79% 
belonged to BPL category. 

Project 5.5: Economic impact assessment of IIVR 
developed technologies

 Twelve promising technologies were selected under 

major vegetable crops, which are popular in farmer's 

eld for their economic impact assessment. Kashi 

Kanchan a vegetable cowpea variety released in 2007 

from ICAR-IIVR, Varanasi has been studied for its 

economic impact during 2018-19. 

 The approximate spread of area under Kashi 

Kanchan variety was estimated at 90314.8 ha from 2007-

08 to 2019-20 covering 443 districts of 29 states and 2 

union territories (calculated from the sale of both TL and 

breeder seeds). Around 65% of the estimated total area 

covered was in Uttar Pradesh and Bihar. Apart from 

this, the variety has earned around Rs. 24.6 lakh from 

2013-14 to 2018-19 under commercialization to 7 

different private seed companies. 

 Details of farmer's eld primary data collection:  

Farmers growing Kashi Kanchan were purposely 

selected for data collection. Hence all the farmers had 

grown this variety along with Kashi Nidhi and other 

local varieties; the data was collected from all the three 

varieties for comparison. The average area under 

vegetable cowpea was 1.91 acres. It was grown in both 

rainy (July - October) and summer seasons (February – 

May). Farmers were growing the variety from average 

1.7 years for both the seasons.

 The total cost of cultivation of Kashi Kanchan 

variety was Rs. 37518 per ac during summer and Rs. 

34067 during rainy season compared to Rs. 76985 per ac 

of local variety during rainy season. The difference in 

the cost of cultivation of Kashi Kanchan variety over the 

local variety was mainly due to its short duration and 

bushy nature which does not require staking of the crop. 

The net prot earned was Rs. 36406 higher than that of 

local variety by growing Kashi Kanchan during rainy 

season and Rs. 84942 per ac earned during summer 

season. The BC ratio was 3.26 and 3.04 for Kashi 

Kanchan and 1.43 for the local variety grown in the 

farmer's eld.

 The economic impact at farmer's level was analyzed 

using the partial budgeting technique. The results 

showed that the total added cost due to adoption of 

Kashi Kanchan variety was Rs. 1709 per ha for the 

farmer. Similarly, the reduced returns for the farmers 

from the adoption of the technology was zero, reduced 

cost of cultivation due to savings on stacking and 

pesticide use as the variety was resistant to cowpea 

golden mosaic virus was Rs. 53400 per ha. Added 

returns due to 32 per cent higher yield of the variety was 

Rs. 35000 per ha. Hence, the total debit side (A+B) = 1709 

+ 0 = Rs. 1709 and total credit side (C+D) = 53400 + 35000 

= 88400. The economic worthiness of growing Kashi 

Kanchan variety is given by, Credit – Debit = 88400 – 

1709 = Rs. 86691/ha (Table 11).
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Table 11: Economic impact of Kashi Kanchan (vegetable cowpea variety) using partial budgeting framework (Rs. 
per ha)





MEGA PROGRAMME 6: INTEGRATED PLANT 
HEALTH MANAGEMENT

Programme Leader : Dr. A. B. Rai / Dr. K. K. Pandey

Project 6.1: Bio-intensive management of major insect 
pests of vegetables

 Evaluation of different pest management 
modules in bottle gourd: Four pest management 

modules were evaluated against insect-pests of bottle 

gourd (cv. Kashi Ganga). Among the tested modules, 

module-2 (M2) i.e., integrated pest management module 

comprising spraying of dichlorvos @ 0.75 ml/L during 

20 and 30 days after sowing (DAS), Bacillus thuringiensis 

var. Kurstaki @2 g/L at 40 DAS, imidacloprid @0.4 ml/L 

at 50 DAS, Lecanicillium lecanii @ 5 g/L at 60 DAS and 

Azadirachtin 0.03% @ 10 ml/L at 70 DAS was found 

superior in terms of reducing red pumpkin beetle (82.43 

and 62.11 per cent over control during summer and 

kharif season, respectively), whitey (86.70  and 80.57 

PROC), white plume moth (79.23 and 93.10%) and mirid 

bugs (71.01 and 56.07 PROC) on fruits followed by 

chemical module. 

 Evaluation of different pest management 
modules in pumpkin: Among the three pest 

management modules the integrated module (M2) 
-1comprising sprayings of DDVP 76% EC @ 0.75 mL L at 

20 and 30 days after sowing (DAS), Bacillus thuringiensis 
-1var Kurstaki @ 2 g L at 40 DAS, Imidacloprid 17.8 SL @1 

-1 -1ml 3L  at 50 DAS, Lecanicillium lecanii @ 5 g L at 60 DAS 
-1and Azadirachtin 300 ppm @ 10 ml L at 70 DAS was 

most effective in reducing the red pumpkin beetle (75 

and 68.65 per cent during summer and kharif season, 

respectively), white y (44.12 and 86.90) and mirid bug 

population on leaves (74.24 and 87.25) with signicant 
-1increase in the yield (320 q ha ) over chemical (307 q

-1 -1ha ), biointensive modules (289 q ha ) and untreated 
-1control (195 q ha ).

Project 6.2: Toxicological investigations on the novel 
and botanical insecticides against major insect-pests 
of vegetables

Field bio-efcacy of new insecticide molecules 
against major insect-pests of cauliower: Total ten 

treatments comprising new insecticides were evaluated 

with two sprays taken at 15 days interval during rabi 

season 2018. Among these treatments, thiamethoxam 25 

WG @ 0.25g/L, imidacloprid 17.8 SL @ 0.3ml/L and 

dimethoate 30 EC @ 2ml/L were found to be most 

effective with 68.05, 65.12 and 64.87 per cent protection 

against aphid population respectively, as compared to 

untreated control. DBM population was signicantly 

reduced by cyantraniliprole 10 OD @ 1.2 ml/L with 

76.02 per cent protection over untreated control. In all 

the treatments, minimum number of biocontrol agents 

ranging from 0.07 to 0.30 per plant were recorded as 

compared to 0.37 per plant in control.

Evaluation of different newer insecto-acaricide 
molecules against chilli thrips and mites: A eld 

experiment was conducted to evaluate different newer 

insecticide cum acaricides against thrips and mites in 

chilli. Among different insecto-acaricides, chlorfenapyr 

10% SC @ 1.5ml/L and pronil 5% SC were found to be 

most effective against mites and thrips with 63.16 and 

75.69% reduction in population, respectively, as 

compared to untreated control. Fenazaquin 10% EC and 

fenpyroximate 5% EC and spiromesifen 22.9% SC, 

chlorfenapyr 10% SC, emamectin benzoate 5% SG were 

the next best treatments against mites and thrips, 

respectively (Table 1).

Field evaluation of newer insecticide molecules 
against Pod borer, Maruca vitrata in vegetable 

cowpea: Seven newer insecticide molecules viz., 

chlorantraniprole 18.5 SC, emamectin benzoate 5 SG, 

indoxacarb 14.5 SC, lambda cyhalothrin 5 EC, 

novaluron 10 EC, quinalphos 25 EC and spinosad 45 SC 

were evaluated against cowpea pod borer Maruca vitrata 

(cv. Kashi Kanchan) during kharif 2018. Spinosad 45 SC 

@ 0.3ml/L was found most effective giving 87.37% 

protection against cowpea pod borer population and 

highest yield of 142.47 q/ha as compared to untreated 

control (96.03q/ha). 

Field evaluation of newer insecticide molecules 
against leaf webber, Spoladea recurvalis in amaranth: 

Novel insecticide molecules having different mode of 

action viz., fenvalerate 20 EC, indoxacarb 14.5 SC, 
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Treatments  

Dose 
(per lit)  

Mites / leaf  Thrips / leaf  Spiders / 
plant 

Before 
spray  

After 
spray  

PROC  Before 
spray  

After 
spray  

PROC  

Spiromesifen 22.9% SC  0.8 ml  5.33  2.37ab  53.80  2.41  0.72a  66.97  1.45a 

  
Chlorfenapyr 10% SC  1.5 ml  5.49  1.89a  63.16  2.75  0.69a  68.35  1.69a 

Fenazaquin 10 % EC  2 ml  6.04  2.19a  57.31  2.65  0.89ab  59.17  1.87a 

Fenpyroximate 5% EC  1 ml  5.61  2.08a  59.45  2.08  1.11b  49.08  2.08a 

Emamectin Benzoate 5% SG  0.5 g  5.39  2.52b  50.88  2.27  0.61a  72.02  1.96a 

Fipronil 5% SC  2 ml  6.14  2.97c  42.11  2.36  0.53a  75.69  1.37a 

Propargite 57% EC  2.5 ml  5.98  2.59b  49.51  2.49  1.46c  33.03  1.11a 

Untreated control  --  5.64  5.13d  --  2.40  2.18d  --  4.23b 

SEm(±)  --  --  0.15  --  --  0.11  --  0.35 

LSD  (5%)  --  --  0.37  --  --  0.26  --  0.97 
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Table 1: Evaluation of different newer insecto-acaricide molecules against chilli thrips and mites

* Average of 15 observations over three sprays of different treatments at 15 days interval; PROC=Per cent Reduction over Control

chlorantraniliprole 18.5 SC, 

emamectin benzoate 5 SG, 

novaluron 10 EC, spinosad 45 

SC and cypermethrin 10 EC 

were  evaluated against 

a m a r a n t h  l e a f  w e b b e r 

Spoladea recurvalis (VR AM-

4 4 )  d u r i n g  k h a r i f  2 0 1 8 . 

Indoxacarb 14.5 SC and 

Chlorantraniliprole 18.5 SC 

were found most effective 

giving 85.92 and 84.73% 

protection over control, 

respectively in amaranth leaf 

webber population (Table 2).

D e t e r m i n a t i o n  o f 
median lethal concentration of some new insecticide 

molecules against Spilosoma obliqua: A laboratory 

experiment was conducted against third instar larvae of 

S. oblique to determine median lethal concentration. Five 

insecticides comprising of novel and conventional 

molecules were evaluated by leaf dip method. S. obliqua 

larvae were found highly susceptible to lambda 

cyhalothrin and quinalphos with lowest LC  values at 50

24 and 48HAT, respectively. Lambda cyhalothrin 

(148.23 ppm) as recorded lowest LC  and was found to 50

be more effective against S. obliqua followed by 

indoxacarb (186.51 ppm) and quinalphos (239.96 ppm) 

at 24 hours after treatment (HAT) while at 48 and 72 

HAT, quinalphos (12.07 and 2.876 ppm) was found to be 

most effective. 

Comparison of efcacy of new insecticide 
molecules against Spodoptera litura through different 
bioassay methods: Six newer insecticides having novel 
mode of action belonging to different chemical groups 
were tested under in vitro condition by three different 
bioassay methods viz., leaf dip, topical application and 
direct spray method against third instar larvae of 
Spodoptera litura. In all the three bioassay methods large 
variation was observed in the larval mortality. S. litura 
larvae was proved to be highly susceptible to indoxacarb 
in leaf dip (31.28ppm) and topical application method 
(11.16ppm) and to emamectin benzoate in direct spray 
method (186.34ppm) with lowest LC  values recorded at 50

24 HAT. Among three bioassay methods, leaf dip method 
as recorded maximum larval mortality and found to be 
the suitable method to determine toxicity of new 
insecticide molecules . 

PTC= Pre Treatment Count, PPOC = Per cent Protection over Control, *Pooled data of three spray

Table 2: Field evaluation of novel insecticides against S. recurvalis in amaranth
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Project 6.3: Biological control of major insect-pests of 
vegetable crops

Collection and identication of important natural 
enemies from brinjal ecosystem: Two prominent 

encyrtid Aligarh endoparasitoid viz., Leptomastix 

nigrocincta Risbec and Aenasius spp. feeding on brinjal 

mealybug, Centrococcus insolitus were identied with 

the help of AMU, Aligarh during kharif season of 2018-

19. A hyperparasitoid Prochiloneurus pulchellus Silvestri 

was also recorded from the endoparasitoid (Fig.1). 

Similarly, three Coccinellid polyphagous predators viz., 

Coccinella septempunctata, Menochilus sexmaculatus and 

Micraspis discolor were also recorded form the brinjal 

ecosystem during the study (Fig.2).

Fig. 1: Female and male of primary parasitoid, 
L e p t o m a s t i x  n i g r o c i n c t a  ( L e f t )  a n d  t h e 
hyperparasitoid, Prochiloneurus pulchellus (Right)

 

Fig. 2: Adults of Coccinellid predators, Coccinella 
septempunctata L., Menochilus sexmaculatus (Left), 
Micraspis sp. (Middle) and the nymphs and adult of 
preadatory pentatomid bug, Eocanthecona furcellata 
(Right)

Figure 3: Effect of insecticides against a predatory 
pentatomid bug (a) E. furcellata and (b) coccinellid 
beetle Micraspis sp. 

Biosafety evaluation of certain insecticides 
against a predatory pentatomid bug, Eocanthecona 
furcellata and coccinellid beetle Micraspis sp.  under 

laboratory conditions: Five different insecticides were 

tested against a preadory bug and the coccinellid beetle 

at eld recommended doses under laboratory 

condition. Among these insecticides tested against E. 

furcellata, chlorantraniliprole and spiromesifen were 

found to be harmless (< 30% mortality); dimethoate and 

imidacloprid were slightly toxic (30-79% mortality); and 

cypermethrin was moderately toxic (80-99% mortality) 

in leaf residue bioassay method (Fig. 3 a). Against 

Micraspis sp., imidacloprid, chlorantraniliprole and 

spiromesifen were found to be slightly toxic (30–79% 

mortality); whereas dimethoate and cypermethrin were 

moderately toxic (80-99% mortality) in leaf residue 

bioassay method (Fig. 3 b).

Distribution, host range, taxonomy and 
bionomics of Rhopalosiphum nymphaeae (Linnaeus, 
1761), a polyphagous aphid in aquatic vegetables: 
Occurrence of water lily aphid, Rhopalosiphum 

nymphaeae (Linn., 1971) (Aphididae: Homoptera) on 

different aquatic plants from Varanasi was observed. 

Both nymphs and adults prefer to feed on petiole, leaf 

lamina and buds towards terminal portion of different 
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aquatic plants. They suck the cell sap resulting in 

curling of leaves, stunted plant growth with lower 

number of fruits in water chestnut. The aphid 

population initiated on water chestnut from last week 
-1of October (1.35 aphids leaf ) coinciding with the 

initiation of winter in the region. Its population 

gradually increased from November till January 
-1months with a highest peak (21.95 aphids leaf ) during 

fourth week of January. An untimely rain lashed out 

during last week of January (Fig. 4) and the maximum 

population of R. nymphaeae washed away leading to the 

drastic reduction of aphid population during last week 
-1of January (9.55 aphids leaf ). From March onwards 

population of aphids gradually declined and was nil 

from second week of April onwards. 

Among the 6 different host plants analysed for host 

preference with the help of a six-armed olfactometer, 

signicantly the highest number of R. nymphaeae (28%) 

were attracted towards the young leaves of lotus 

Fig. 4: Seasonal incidence of R. nymphaeae on water 
chestnut in Varanasi

followed by leaves of water chestnut (21.3%) and water 

l i l y  ( 2 0 % ) .  S o ,  t h e i r  d e s c e n d i n g  o r d e r  o f 

attraction/preference towards different hosts was 

lotus> water chestnut > water lily > water spinach > 

Azolla > water hyacinth. 

Amongst the different biopesticides tested, L. 

lecanii was found most promising and registered lowest 

median lethal time (31.09 h) followed by neem oil (41.59 

h) and M. anisopliae (43.95 h). When, these three EPF 

were mixed with neem oil at 1:1 ratio and sprayed at 

half of their recommended doses, L. lecanii and neem oil 

showed their highest compatibility and synergistic 

activity against the adults of R. nymphaeae as evidenced 

by their lowest median lethal time of 23.60 h amongst 

all the treatments (Table 3).  

Table 3: Bio-efcacy of different EPF alone and in combination with neem oil (1:1) against adults of R. nymphaeae

Bionomics and biorational management of 
singhara beetle, Galerucella birmanica, a potential 

threat to water chestnut: The plant was severely 

infested by singhara beetle, Galerucella birmanica during 

July to November in Varanasi region. Almost 100% 

plants and 70–80% leaves were infested by the grubs and 

adults of this beetle. Under laboratory conditions, the 

biology of the pest revealed that the incubation, larval 

and pupal periods were 4.15±0.56, 12.75±0.80 and 

2.80±0.40 days, respectively. Adult females lived longer 

(21.10±1.57 days) than the males (16.38±0.77). Gravid 

females laid on an average 90.4±14.67 eggs, whereas egg 

viability was 58.9±3.75 per cent (Table 4). Amongst the 

different biopesticides tested, neem oil was found most 

promising having lowest median lethal time of 17.32 h 

followed by Metarhizium anisopliae IIVR strain (52.67 h). 

Combinations of these entomopathogenic fungi

(EPF) and neem oil (1:1) had lower LT  values than each 50

of their individual indicating the compatibility among 

them.



Table 5: Morphometrics of Steinernema siamkayai 
(Measurements are in μm)

 

Fig. 5 (a) : First generation female: A. Anterior part with 
excretory pore, B. Vulva with epiptygma, C. Tail with 
mucro. (400x)

Fig. 5 (b) : First generation male: A. Anterior part with 
excretory pore, B. Spicule lateral view with mucro, C. 
Gubernaculum lateral view (400x)

Heat tolerance of Steinernema siamkayai: To 

determine effect of temperature on survivability of two 

EPN strains of S. siamkayai a laboratory study was 

conducted. In this study, multi-well plates were lled 

with 2.5 ml of distilled water containing approximately 

1000 freshly emerged third stage infective juveniles (IJs) 

and exposed to different temperature levels 5, 10, 15, 20, 

25, 30, 35, 37 and 40°C at 24 h and 48 h exposure period . 

The results revealed that, upon completing the 

maximum exposure time at 5 to 37°C, the percentage 

survival of IIVR JNC01 strain was ranging from 1000 to 

95.4%. In IIVR EPN03 though 100% survival was 
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Table 4: Biological events in life-cycle of G. birmanica 
on water chestnut under laboratory conditions

SD= Standard Deviation;   *Means are based on thirty replications

C o m p a t i b i l i t y  a n d  s y n e r g i s m  o f  m a j o r 
neonicotinoids with different entomopathogenic 
fungi (EPF) against Myzus persicae Sulz: To control the 

polyphagous Myzus persicae feeding cole crops 

commonly using neonictinoids (Imidacloprid, 

thiamethoxam and acetamiprid) and biopesticides viz.,  

Beauveria bassiana, Metarhizium anisopliae, Lecanicillium 

lecanii were tested at half of their recommended doses 

and found compatible. Combination of acetamiprid and 

L. lecanii took the lowest median lethal time (22.68 hour) 

with co-toxicity coefcient (CTC) value with respect to 

entomopathogenic fungi (2.18). A similar observation 

was also noted in case of thiamethoxam where L. lecanii 

when mixed with thiamethoxam at half of their 

recommended doses took the lowest median lethal time 

(27.81 hour) and with CTC value with respect to EPF 

was 1.78. Similar observation was also noted with 

combination of imidacloprid and three EPF. Co-

application of these EPF with sub-lethal concentration of 

neonicotinoids could not only be a green eco-friendly 

option against this sucking pest but also able to 

minimize the chemical insecticides load in the 

environment. 

Morphological characterization and 
morphometrics of entomopathogenic nematode 
Steinernema siamkayai: Molecularly 

characterized entomopathogenic nematode 

Steinernema siamkayai strains such as IIVR EPN03 

(MG976754), IIVR JNC01 (MH208855) and IIVR 

JNC02 (MH208856) were studied for their 

morphology and morphometrics. In this study, 

wax moth (Galleria mellonella) larvae infected with 

these EPN strains were dissected in ringer solution 

on third and fth day and processed samples and 

examined rst, second generation adults and third 

stage infective juveniles under upright trinocular 

research microscope at ICAR-NBAIR, Bengaluru 

(Fig. 5 (a) & (b)). The study conrmed that, 

morphological characters of these strains were 

similar with originally published description of S. 

siamkayai (Table 5).

(A) (B) (C)

(A) (B) (C)



Infective juveniles concentration

Fig. 6: Per cent mortality of second instar larvae of 
Galerucella birmanica at different infective juvenile 
concentrations of entomopathogenic nematode 
Steinernema siamkayai IIVR JNC01 at 48h after 
treatment.

Project 6.4: Development of effective integrated 
management package for important fungal diseases of 
vegetable crops 

Experiment was conducted on tomato variety Kashi 
thAman and its seed showing was carried out on 14  

August in solarized nursery beds.  The transplanting of 

theses nursery was completed in green manured eld on 
th19  September. Six different Integrated Diseases 

Management (IDM) modules were imposed with its 

following details: 

observed after exposure to 20 to 30°C, but decreased 

survival per cent was observed at lower temperature 

levels i.e. 15 to 5°C and higher temperature levels i.e. 35 

and 37°C. However, both the strains did not survive at 

40°C . 

Virulence assay of Steinernema siamkayai IIVR 
JNC01 on water chestnut beetle Galerucella birmanica: 

A laboratory experiment was conducted to determine 

the pathogenicity of indigenous entomopathogenic 

nematode strain, Steinernema siamkayai IIVR JNC01 on 

second instar larvae of water chestnut beetle, Galerucella 

birmanica. Each petri-dish was lled with 6 g sand. Soil 

moisture was maintained up to the eld capacity and 

provided fresh leaf as food source. Further each petri 

dish was inoculated with the treatments at ve levels: 0, 

25, 50, 100, 200 infective juveniles per instar. After 1 h, 

ten second instar larvae were released to each petri-dish. 

After 48 h mortality of dead cadavers were examined 

and conrmed nematode infection through white trap 

method. The results revealed that S. siamkayai IIVR 

JNC01 was capable to infect and cause mortality 

between 55-100% at 25 to 200 IJ's concentration (Fig. 6). 
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T1-Chemical  module:  Seed treatment by 

carbendazim @ 0.2% and nursery drenching of 
2 pencycuron @ 5 liter/m of 0.1%, seedling drenching by 

fosetyl-Al @ 0.1% after 15 days of sowing, One spray of 

streptocycline @ 150 ppm on seedling after 20 days of 

sowing, seedling root dip in imidacloprid @ 0.04% for 30 

minutes just before transplanting, one spray of copper 

oxychloride @ 0.3% after 25 days of transplanting 

(DAT).

T2-Biological module: Seed treatment by 

Trichoderma sp. (BATF-43-1) @ 1%, Nursery application 
2of talc based Trichoderma sp. (BATF-43-1) @ 25 gram/m , 

seedling root dip in slurry BATF-43-1 10 gram + 100 

gram FYM/vermicompost + 250 ml water, drenching by 

BATF-43-1 @ 1% thrice at 25 days interval started 25 

DAT. 

T3-Good agricultural practices (GAP) module: Soil 
2 application with neem cake @ 100 gram/m 10 days 

before sowing, seed soaking in cow urine for 60 minutes, 

nursery bed covering by 40 mesh nylon net, seedling 

root dipping in cow dung slurry, spot use of 

vermicompost @ 50g/plant thrice at 25 days interval, 

foliar spray of micronutrient @ 0.2% twice at 25 days 

interval, neem oil sprays @ 0.3% twice at 20 days interval 

Azatarachtin 0.03% (300ppm).

T4-Integrated module: Seed treatment by 

Trichoderma sp. BATF-43-1, seedling drenching of talc 

based BATF-43-1@ 1%after 15 days after sowing, spray 

of streptocycline @ 150 ppm on seedling 20 days after 

sowing, seedling root dip in imidacloprid @ 0.04% for 30 

minutes followed by BATF-43-1 @ 1% for 10 minutes, 

spot application of (BATF-43-1) 10 g + vermicompost 

50g/plant thrice at 25 days interval started 25 DAT, one 

spray of copper oxychloride @ 0.3% after 30 days of 

transplanting.

T5-Research gap module: Seed treatment by T. 

asperllum @ 0.5%+ Bacillus subtilis @ 0.5%, imidacloprid 

@ 0.03% + T. asperllum @ 1%, drenching of CRB7 (Bacillus 

subtilis as antagonistic to S. rolfsii, M. phaseolina

and RKN as well as IAA producer) @ 1% +TRB17 

(Stenotrophomonas maltophila) as antagonistic to F. 

oxysporum) @ 1% thrice at 25 days interval started 25 

DAT, foliar spray of BS2 @ 1% thrice at 25 days interval 

after 25 DAT.

Observation on different diseases component 

revealed that good agricultural practices (GAP-T3)  

module was best for maximum seedling stand, 

biological module (T2) for minimum early blight, 

research gap module (T5) for minimum late blight  and  

integrated module (T4) was the best for minimum root 
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Table 6: Chilli seedling stand in relation to different 
bioagents

These bioagents were applied uniformly @10 grams 

per pot having two kg of eld soil.  Two types of pots i.e. 

earthen and plast ic  pots  were  used for  the 

experimentation. Bioagents performance was compared 

by standard fungicide captan and control. Earthen pots 

were better than plastic pots for increasing seedling 

stand (Fig. 8). Soil application of talc based formulations 

of Stenotrophomonas maltophila (TRB-17) was best 

followed by captan in comparison to control and other 

bioagents. Interestingly two bioagents i.e. CRB-7and 

BATF-43-1 was inferior than control (Table 6).

knot nematode (RKN) incidence in comparison to 

control. Maximum marketable yield was obtained in 

biological module (T2). Unmarketable yield comprising 

maximum 60% diseased fruits, 20% bird damage, 10% 

borer & Tuta, rest 10% abiotic stress. Out of total 

diseased fruits, 50% early blight infected fruits, 25% late 

blight, 20% Rhizoctonia infected fruits, 5% soft rots and 

other secondary pathogens infected fruits (Fig. 7).

Fig. 7: Evaluation of different IDM modules on tomato 
nursery variety Kashi Aman

 Effect of talcum based powder on seedling stand 
of chilli in net house conditions: Damping off was very 

severe in chilli during August, 2018 hence an 

experiment was conducted in net house using different 

fungal and bacterial bioagents of institute claimed as 

potential for the management of damping off diseases of 

nursery. Monitoring quality control  of  bioagent 
formulations: Quality of different fungal and bacterial 

bioagents must be determined before use in research 

purpose and distribution to stakeholders for seed and 

soil application.  Trichoderma asperllum was produced in 

bulk quantity for management of soil borne diseases 

under R&D while others exclusively for research 

purpose.  All the bioagents were produced on talcum 

powder. The total fungal colony of the bioagents were 

determined on Peptone Dextrose Rose Bengal Agar 

medium at serial dilution 1:1000  while total bacteria on 
6 Soil Extract Agar medium at 10 serial dilution (Table 7). 

Trichoderma asperllum was distributed about 15 kg to 

Fig. 8: Evaluation of bioagents on chilli seedlings 
grown in earthen pots

Table 7: Viable spore count of different bioagent talcum based formulations
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Fig. 9: Fungal colony isolated from solarized and 
unsolarized nursery bed on PDA plates

Associated microorganisms in NADEP and 
vermicompost of IIVR: Two organic supplements i.e. 
NADEP and vermicopmost were analyzed for presence 
of fungal populations. The fresh samples were collected 
in the rst week of September and plated on Peptone 
Dextrose Rose Bengal Agar medium at serial dilution 
1:1000 and incubated for 10 days. Microscopic 
observation of each colony was recorded.  Colony of the 
fungi was counted. Further all the colonies were 
puried by hyphal tip method on potato dextrose agar 
plate and microscopic observation were made to 
identify the pathogen. Total fungi were maximum 1.18 x 

4  10 cfu/g of vermicopmost sample observed as 
3compared to NADEP (5.3 x 10 ) (Table 10). Pathogenic 

fungus Fusarium and Pythium were recorded more in 
vermicompost as compared to NADEP.

Table 9: Effect of solarization of nursery beds on 
chemical properties of soil 

Table 8: Effect of solarization of nursery beds on total 
fungal population 

IIVR scientists, 18 kg in organic block, 15 kg to KVK 

Deoria and one kg each for seed treatment to trainees of  

Jaunpur, Dumaka and Meerut districts.

Effect of soil solarization on biological and 
chemical properties of the soil: Soil samples were from 
solarized and unsolarized nursery beds and plated on 
Peptone Dextrose Rose Bengal Agar medium at serial 
dilution 1:1000 and incubated for 10 days (Table 8).

 Microscopic observation of each colony was 
recorded.  Colony of the fungi was counted. Further all 
the colonies were puried by hyphal tip method on 
potato dextrose agar plate (Fig. 9) and microscopic 
observation were made to identify the pathogen. Total 

3soil fungi were 7.3 x 10  in solarized soil and signicantly 
4very high 2.37 x 10  in unsolarized nursery beds (Table 

8). Pathogenic fungi like Pythium and Fusarium were 
suppressed during solarization process. Total 

5actinomycetes count was 3.9 x 10  in solarized soil and 
56.6 x 10  in unsolarized soil. Weeds particularly nut grass 

(Cyprus rotundas) population drastically reduced 
(95.1%) in solarized nursery bed over unsolarized beds 

2and its count was 590/m  in unsolarized in comparison 
2to 29/m  in solariozed beds. 

Similarly soil samples were analyzed for its various 
chemical properties and the quantity of available 
phosphorus, sulpher, boron, zinc and copper slightly 
increased after solarization (Table 9).

sp.

sp.

sp.
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Fig. 10: Viability study of Trichoderma asperllum in 
vermicompost and NADEP

Table 11: Fungal status at different dose of T. asperllum amalgamation in two organics source

Antagonism of entomopathogenic fungi by 
Trichoderma spp.: Three different entomopathogenic 

fungi viz., Beauveria bassiana, Lecanicillium lecani and 

Metarhizium anisopliae are being used since last several 

years for biocontrol of sucking pests. These are soil 

inhabitant fungi just like Trichoderma. Sometime all 

these biocontrol are used along with Trichoderma for 

Table 10: Total fungal population in two different 
organic sources in August-September 

S t a t u s  o f  T r i c h o d e r m a  a s p e r l l u m  a f t e r 
amalgamation in vermicopmost and NADEP: 
Generally Trichoderma spp. has been mixed in different 

organic matters like FYM, vermicompost, NADEP and 

oil cake assuming it will multiply enormously on this 

organic substrate. However, it has never been 

considered that the inherent fungal, bacterial and 

actinomycetes of this organic matter are antagonistic or 

synergistic or inactive against the Trichoderma.  In view 

of above 500 gram vermicmpost and NADEP were 

mixed with talcaum based Trichodrma asperllum having 
7viable spore of 1x10 cfu/ gram at different dose @5-50 

gram/kg compost. This mixture was kept in small 

plastic pots @ 250/ pot (Fig. 10) for fteen days and 

colony status of Trichoderma was determined on Potato 

Dextrose Rose Bengal Agar medium. The population of 

Trichoderma asperllum decreased after amalgamation in 

all dose in vermicompost as well as NADEP (Table 11). 

Other fungi were recorded at lower doses in both the 

organic supplement but its number was higher in 

vermicompost than NADEP. Gradually colony of 

Trichdoerma increased at higher dose in both the organic 

matter.

Treatment 
(g/kg) 

T1- 5g 

T2 – 10g 

T3 - 20g 

T4 – 30g 

T5 – 40g 

T6 – 50g 

Control 

 Vermicompost (cfu/g of sample) 

T.asp.3.7 x 103, A. niger-2.7 x 103, Fusarium-1.7 x 103, Rhizoctonia-1 
x 103, Pythium -0.3 x 103, Curvularia-0.3 x 103, Unidentied-1.3 x 

103 

T.asp. 4 x 103  , A. niger-4 x 103, A. avus 2.3 x 103, Fusarium-1.3 x 
103, Pythium -0.3 x 103. 

T.asp. 9 x 103 , Rhizoctonia-1 x 103, Pythium -0.7 x 103, 

T.asp. 6 x 103 ,A. niger-1.5x 103, Fusarium-1x 103 ,A. avus 2 x 103, 
Unidentied-2 x 103 

T.asp. 1.3 x 104 ,A. avus 5.7 x 103, A. fumigatus 0.3 x 103, 

Unidentied-0.3 x 103 

T.asp. 1.4x 104 

A. niger-8 x 103 ,  A. fumigatus 1 x 103, A. avus 1.5 x 103, Fusarium-

0.5 x 103, Pythium -1.5 x 103, 

NADEP (cfu/g of sample) 

T.asp. 4x 103 , A. niger-1.7 x 103 , 

Unidentied 0.3x 103 

T.asp. 9 x 103  

T.asp. 9 x 103 , A. niger-0.3 x 103, 

T.asp. 1.1 x 104 

T.asp. 1.2 x 104 

T.asp. 1.5 x 104 

A. niger-9.7 x 103 ,  A. avus 2 x 103, A. 

ochraceous 0.3 x 103, Unidentied 2 x 
103, 



Rating grade  
and PDI 

Disease reaction Numbers  Name of tomato line 

1 (<10) Resistant (R) 6 PR-323-01, Kashi Chayan, Pusa Rohit, Unique-1, VRTH-16-5, ToLCV-
28, Vrth-18-51, Mont-Favet 

2 (11-25) Moderately Resistant 

(MR) 

10 ToLCV-32-1, VRTH-16-4, Vaibhav, DVRT-2, VRT-2, H-88-78-1, 

VRTH-18-1, VRTH-16-70, Ageta-30, VRTH-77 
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Fig. 12: Trichoderma spp. isolated from wilted and 
rotted roots of tomato, chilli and bottle gourd

Table 12: Bacterial leaf spot screening of tomato advanced lines

management of diseases and insect-pests in crop plants 

without considering its compatibility. Considering 

these facts an in vitro experiment was carried out using 

dual culture technique. Interestingly all these 

entomopathogenic bioagents were completely 

antagonized by the Trichoderma (Fig. 11). It indicates that 

these cannot be used as soil application and the inherent 

insect bioagents of soil may be depleted by the 

antagonistic behaviors of Trichoderma.

Fig. 11: Antagonism of entomopathogenic bioagents 
by Trichodrma spp.

Isolation and characterization of different 

Trichoderma isolates from vegetable crops:  During 

examination of wilted and root rot plants of various 

vegetable crops particularly tomato, chilli and bottle 

gourd some of the roots were supercially colonized by 

fungal colonies. This colony was isolated, puried and 

identied as Trichoderma. Colony characters, growth 

pattern and sporulation behavior was recorded on 

culture media (Fig. 12). Total ve different isolates of 

Trichoderma were puried and pure cultures are being 

maintained in the laboratory. The isolates of Trichoderma 

were named as TTV-1, TTV-2, TCV-1, TCV-2 and TBG-V 

and compared with Trichoderma asperllum as well as 

BATF-43-1 isolate of IIVR.

In vitro evaluation of Actinomycetes against soil 

pathogen:  Actinomycetes strains were isolated from 

Vermicompost (17 strains), NADEP (11 strains), and 

vermiwash samples (13 strains), and were evaluated in 

vitro for biocontrol potential against pathogenic fungi 

[Sclerotonia sp., Sclerotium sp., and Macrophomina sp.] by 

dual culture technique on PDA. Among all the isolates, 

actinomyces sp. strain N1.2 isolated from the NADEP 

showed promising broad spectrum biocontrol potential 

against all the three fungal pathogens inhibiting > 75% 

radial growth of the pathogen within 4 days of 

incubation at ambient temperature during January, 

2019. 

Screening of tomato for bacterial leaf blight 

resistance: A total of 94 advanced tomato lines 

including few varieties were screened against bacterial 

leaf spot under natural epiphytotic conditions. Tomato 

was transplanted in last week of July and screening was 

carried out in last week of September on 0-5 basis of 

rating scale on ten randomly selected plants from each 

replication. It was observed that out of 94 lines only six 

lines. RR-323-01, Kashi Chayan, Pusha Rohit Unique 1, 

VRTH-16-5, TolCV-28, VRTH-18-51, Mont-Favet (Table 

12) were resistant in which PDI varied from 5-7% while 

10 were moderately resistant (13-21%). These lines can 

be utilized for further research on bacterial blight 

resistant variety development. 
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No. of soil drenching 3 @ 1% at 15 days' interval after transplanting

Table 13: Evaluation of PGPR bioagent IIVR strain 
CRB-7 in tomato 

Project 6.5: Bio-prospecting of microbial agents with 
vegetables against plant pathogen

 Isolation of strains of microbial bioagents: 56 

different strains of microbial bioagents namely 12 

endophytic bacteria (6 from pointed gourd and 5 from 

bottle gourd including one strain of Pseudomonas 

uorescens 3 Trichoderma harzianum from winged bean),  

and 41  (17 from vermicompost, 11 from actinomycetes

NADEP, and 13 from vermi-wash) were isolated using 

serial dilution and spread plate technique and pure 

cultures were established on specied agar medium for 

further experimentation.

 In vitro antagonism of established T. harzianum 

strains against soil borne vegetable pathogens: In vitro 

antagonism of T. harzianum strains were tested against 

soil borne vegetable pathogens viz. Fusarium oxysporum 

(winged bean), Rhizoctonia solani (cauliower), 

Macrophomina phaseolina (musk melon), Sclerotium rolfsii 

(tomato and cluster bean), F. verticilloide (chilli) under 

dual culture confrontation test in which results revealed 

that highest mycelial growth inhibition efcacy, 

recorded with Th-2 (42.85-100%), followed by Th-3 

(28.57-100%) and Th-1 (14.28-100%).

 Evaluation of B. subtilis IIVR strain CRB-7 under 

eld condition: Biocontrol modules of B. subtilis IIVR 

strain CRB-7 comprises T1 (root dipping @1% PGPR 

solution), T2 (Root dipping @1% PGPR solution, basal 

application of enriched NADEP compost (10g/kg)], T3 

(Root dipping @1% PGPR solution, basal application of 

enriched FYM (10g/kg)], T4 (Root dipping @1% PGPR 

solution, basal application of enriched vermicompost 

(10g/kg)], T5- control evaluated under eld condition in 

tomato. The highest yield recorded with treatment T2- 

root dipping @1%, soil application of enriched NADEP 

compost (10g/kg) with 3 soil drenching @ 1% at 15 days' 

intervals after transplanting (Table 13).

Project 6.6: Management of important bacterial 
diseases of vegetables

Isolation and conrmation of bacteria from 
bacterial wilt infected solanaceous crops particularly 

chilli and brinjal: During 2018, samples of wilted plants 

of brinjal (Solanum melongena cv. Naveen) and Chilli 

(Capsicum annuum cv. VNR 305) were obtained from 

Kushi Dour and Khyotha district of Sonabhadra. Pure 

culture of pathogen isolate was established using 

nutrient agar and Kelman's Tetrazolium Chloride (TZC) 

medium from chilli and brinjal. Morphological and 

cultural variability and biochemical test of EPPO 

standard were performed for conrmation and 

identication of the isolated bacterial pathogen. 

Pseudomonas agar base were conducted. Physiological 

tests revealed that pathogen isolate reaction positive for 

utilization of tested substrates.  The pathogen was gram 

negative rod shaped and also exhibits wide cultural and 

physiological variability. Biochemical tests were 

performed for oxidation of sugar (maltose, lactose, 

cellobiose) and sugar alcohol (mannitol, sorbitol, 

dulcitol) for categorization of isolate into biovar. On the 

basis of cultural and biochemical test (Fig. 13), isolated 

bacterial wilt pathogen was identied and conrmed as 

race-1/ biovar III of Ralstonia solanacearum.

Fig. 13: Growth of R. solanacearum on nutrient agar 
after two days of incubation at 24◦C

Isolation and conrmation of tomato bacterial blight 
pathogen: Bacterial blight pathogen, Xanthomonas 

compestris pv. vesictoria (X. euvesictoria) isolated from 

tomato (cv. Namdhari 585) and their morphological and 

cultural growth was recorded on different agar media 

followed by EPPO standard for their identication (Fig. 

14). 



Chemo sensitivity of bacterial pathogen: Chemo 

sensitivity of bacterial pathogen (X. compestris pv. 

vesictoria, R. solanacearum, uorescent and non-

uorescent Pseudomonas) were tested with copper 

oxychloride 50%WP and azoxystrobin 23% SC in 

various concentration @ 10, 20, 40 ppm; streptomycin 

sulphate + tetracycline hydrochloride, streptomycin 

and nimbicidine in concentration @ 5, 10, 50 ppm. All 

tested pathogens showed resistance/ non-chemo 

sensitivity towards tested concentration of chemicals 

and botanicals except non-uorescent Pseudomonads 

which also exhibited sensitivity towards streptomycin 

and resistance to other chemical molecules.

Effectiveness of bacterial bioagents, fungicides 
and bactericides against bacterial diseases on tomato 
and yield: Talc based formulation of microbial bio 

agents viz., Bacillus subtilis strain CRB-7, B. subtilis strain 

Table 14: Effectiveness of microbial bioagents, 
fungicides and bactericides against bacterial diseases 
and yield of tomato

BS2, Trichoderma viride,T. asperellum @ 10 g/L  and 

fungicides namely copper oxychloride 50 WP @ 2.5 g/L, 

copper hydroxide 53.8 DF @ 2.0 g/L,  azoxystrobin  23 

SC @ 1 ml/L and bactericide streptomycin sulphate + 

tetracycline hydrochloride (9:1 SP), streptocycline @ 100 

ppm were evaluated under eld condition in tomato 

(Cv. Kashi Amrit) against bacterial diseases as three 

subsequent foliar spraying at 15 days interval after 20 

days of transplanting (DAT).  The highest tomato yield 

(24.76 t/ha) was recorded with T. asperellum IIVR strain 

KT 824429 however all treatments were found free from 

bacterial blight and bacterial speck (Table 14).

Management of black rot of cabbage: Talcum 

based formulation of P. uorescens @5 g/L, B. subtilius 

(IIVR strain BS 2) @10g/L, bactericides  viz. 

Streptocycline @100 ppm,  Copper oxychloride  50 WP 

Copper hydroxide 53.8 DF @2.5 g/L and plant defense 

activator namely salicylic Acid @1 g/L and Acibenzolar 

S- Methyl (ASM) @ 0.5 g/L were evaluated under eld in 

cabbage (cv. Golden Acre) against bacterial black rot 

caused by Xanthomonas compestris pv compestris as rst 

foliar spraying after 20 days of transplanting and second  

application after 15 days of rst application. Among 

tested molecules highest yield (47.5 t/ha) was recorded 

in cabbage with foliar sprays of streptocyline however 

all treatments were found free from incidence of black 

rot (Table 15).

Table 15: Effectiveness of bioagents, fungicides and 
plant defense activators against bacterial rot on 
cabbage and yield
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Fig. 14: Cultural growth of X. campestris pv. vesictoria 
(new X. euvesictoria) on nutrient and pikovaskayas 
agar

Screening and scoring of  sponge gourd 
g e r m p l a s m  a g a i n s t  d o w n y  m i l d e w :  1 0 6 

Varieties/advanced breeding line/germplasm/ 

hybrids of sponge gourd against downy mildew were 

screened and scored in crossing block at Research Farm 

during September - October 2018. Observation were 
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Fig. 15: Distribution of different combination of 
multiple virus infection among surveyed cucurbits 
sample

Table 17: Distribution of viruses in different agro-

climatic zones

First report of watermelon bud necrosis virus 
infecting round melon in India: During summer (April 

to May) 2018, nearly 80% of plants with symptoms 

resembling virus infection, such as chlorotic and 

necrotic spots on leaves and necrosis on buds, were 

observed in experimental plots of the research farm at 

ICAR-IIVR, Varanasi. Infected plants died before 

attaining the fruiting stage. Dot immunobinding assay 

(DIBA) and reverse transcription polymerase chain 

reaction (RT-PCR) using universal orthothospovirus 

primer pair were performed to conrm identication. 

Further, the specic primer pair of WBNV (GK WBNV 

recorded on 5-point rating score. The disease reaction 

was categorized based on mean PDI (%). Out of 106 

germplasm only 16 viz., VRSG-13 (50%), VRSG-18 (50%), 

VRSG-57 (48%), VRSG-136 (44%), VRSG-5A (50%), 

VRSG-6A (45%), Kashi Jyoti (44%), Vinay-Indus Seed 

(45%), Pusa Sneha x 195 (47.75%), 214 × 57 (45%), 6-17× 

42 (46%), 180×14-1(44%), 57× 14-1 (46%), 214× 67 (48%), 

14x14-1 (48.75), 182× 14-1 (42%) were found moderately 

resistant.

 Screening and scoring of pea germplasm against 
powdery mildew: 172 pea germplasm against powdery 

mildew were scored under eld condition at Research 

Farm during February - March, 2019. Observation were 

recorded on 9-point disease severity key. On the basis of 

disease severity germplasm  viz. BHU-7, BHU-25, BHU-

64, BHU-114BHU-11, BHU-33, BHU-56, BHU-57, BHU-

76, BHU-113, HUDP-15, ARKA AJEET, HUDP-15, EC-

11993, EC-6621, VRP-147, VRP-3904, VRP-310, VRP-311,  

VRP-316, VRP-378, VRP-305,  VRP- 306, VRP-314, VRP-

322, VRP-339, VRP-343, VRP-345, VRP-351, VRP-354, 

VRP-358, VRP-166, VRP186, VRP-701, VRP 703, CHP-2, 

VRPR-1, VRPMR-10, Snowpea, No-6, EC-97280, VRP-

90, IC-395609, VRP-152, VRP-150, VRP-27, VRP32, 

VROPD-3, VL-3, Samrath, Swarna Mukti, VRPD-2, IC-

208366,IC-208378,IC-296678, No-17, Samridhi, 

Sampoorna, Arka Karthik were found powdery mildew 

resistant.   

Project 6.7: Characterization of viruses infecting 
vegetable crops and their management

Survey and characterization of viruses infecting 
cucurbits in UP:  An intensive survey was conducted in 

cucurbits growing regions of all nine agro-climatic 

zones of Uttar Pradesh during May-September, 2018. 

Disease incidence ranging between 2-90% was recorded 

across the 14 different cucurbitaceous crops. Around 

540 samples were collected and processed for testing of 

virus infection. Samples were tested for infection of 

begomovirus through Dot-IBA using squash leaf curl 

virus (SLCV) antiserum and Cucumovirus, Potyvirus, 

Polerovirus, Tobamovirus, Orthotospovirus, Potexvirus and 

Crinivirus through RT-PCR assay. Among the 96% 

positive samples, infection of Cucumovirus (6.11), 

Potyvirus (39.44), Polerovirus (10), Tobamovirus (38.33) 

and Orthotospovirus (2.22) were observed (Table 16 &17). 

Mixed infection of more than one virus was also 

detected among 64% of samples (Fig. 15).

Table 16: Detection of viruses by DotIBA/RT-PCR in 
cucurbit crops
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Molecular characterization of begomovirus 
associated with leaf curl disease of basella: During the 

period of August-October 2017, basella plants were 

observed with virus-like symptoms such as stunted 

growth, rosetting and severe curling of leaves at 

Research Farm of ICAR- IIVR, Varanasi (Uttar Pradesh, 

India).  Total  DNA molecules extracted from 

symptomatic samples were subjected to rolling circle 

amplication (RCA) and were tested positive for the 

presence of begomovirus, using universal primer pair 

corresponding to DNA A and DNA B through PCR 

analysis. Further RCA product was subjected to RFLP 

analysis with restriction enzymes (BamHI, EcoRI, 

HindIII, KpnI and XbaI), fragment size of ~2.7 kb was 

produced upon restriction only with HindIII enzyme 
+which was cloned into pBluescriptK  vector linearized 

with HindIII enzyme. Two different patterns were 

observed among the 32 recombinant colonies, among 

them four clones (two of each restriction pattern) were 

sequenced through primer walking. Sequences were 

assembled using the NCBI ORF nder and sequence 

Fig. 16: Phylogenetic analysis of nucleotide sequences of tomato leaf curl Palampur virus causing leaf curl disease 
in basella with other begomoviruses associated with leaf curl disease

F/R) encompassing the complete coat protein gene on S 

RNA amplied 947 bp from all ve symptomatic 

samples, and the amplicon was sequenced directly. The 

consensus sequence (MH717083) had 95% identity with 

the coat protein gene of WBNV isolates reported earlier 

from India on various crops. These results indicated 

infection of WBNV in symptomatic round melon 

samples for the rst time from India. 

Detection of ToLCNDV in sponge gourd seeds 
collected from infected plant: Immature fruits were 

collected from mosaic infected sponge gourd plant and 

the DNA was isolated from different parts of the fruits 

such as pericarp, pith and immature seed. In PCR assay 

with begomovirus specic primer pair (PAL1c1960 / 

PAR1v722), detected virus in all the tested fruit parts. 

Further, seeds were extracted from mature fruit of 

infected plant was tested for the presence of 

begomovirus through Dot-IBA using SLCV antiserum 

resulted in 72% of seeds were detected with virus. 

Further grow out test is in progress to test the expression 

of symptoms with the same batch of seeds collected 

from the infected fruit. 
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Project 6.9: Management of plant parasitic nematodes 
infecting vegetable crops 

Effect of nematicidal Bacillus strains, Bacillus 
subtilis (CRB7) and Bacillus marisavi (CRB2) on 

germination and seedling growth of okra: Under in 

vitro condition, two nematicidal Bacillus strains, Bacillus 

subtilis CRB7 and Bacillus marisavi CRB2 are evaluated 

for their effect on germination and seedling growth of 

okra cv. Kashi Pragati by following standard protocol. 

The study revealed that, B. marisavi CRB2 was giving 

maximum percent germination (79%) and vigour index 

I and II (1951.3 & 1978.9 respectively)  as compared to 

control (70% germination and1732.5 vigour index-II).  

(Table 18). 

Table 18: Effect of nematicidal Bacillus strains, 
Bacillus subtilis (CRB7) and Bacillus marisavi 
(CRB2) on germination and seedling growth of okra.

identity analysis were performed using BLASTn by 

comparing sequences available in the Gene Bank 

database. Sequence analysis revealed tomato leaf curl 

Palampur virus (ToLCPalV) were associated with leaf 

curl disease of basella with DNA A (MK618465) 

consisting of 2756 nucleotides (nt) and DNA B 

(MK618465) consisting of 2725 nt . The complete 

sequence of DNA-A showed maximum sequence 

identity of 95.65% with ToLCPalV isolate (FJ931537) 

reported on pumpkin from India. The DNA-B of 

ToLCPalV having maximum identity of 98.64% with 

ToLCPalV isolate reported from Varanasi on musk 

m e l o n  ( K Y 5 6 4 2 0 6 )  i n  B L A S T  a n a l y s i s . 

Phylogeographical study based on DNA A and DNA B 

revealed ToLCPalV isolate infecting basella (VNS Bas1) 

is sharing common ancestry with other isolates of 

ToLCPalV reported from different parts of Asia 

infecting solanaceous and cucurbitaceous vegetable 

crops (Fig.16). In recombination analysis with the 

Recombination Detection Program 4 (RDP4), DNA A 

genome predicted to have recombination event between 

the position 1818 and 1949 nucleotide with unknown 

major parent and ToLCNDV isolate from Gujarat 

infecting tomato (KF551576) as minor parent. Predicted 

recombination events were detected through GC 

( ), MC ( ), Chi ( ), -14 -06 -061.698×10 1.1460×10 1.552×10

BootScan ( ), SiScan ( ) and 3Seq -14 -063.554×10 1.286×10
-6( ) methods with p-value of less than 1×10 . No -121.274×10

recombination event was detected in DNA B genome. 

There was no association of alpha- and betasatellites 

observed in PCR assay. This is the rst report of 

association of begomovirus with leaf curl disease on 

basella from India.

Standardization of date of sowing for the 
management of little leaf of brinjal: Little leaf disease 

incidence and yield was assessed with different dates of 

planting of brinjal seedling in four different varieties. 

Disease incidence was reduced with delay in time of 

planting. But yield was also reduced with the delay in 

planting time. It is found optimum that, planting during 

September rst week has recorded least disease 

incidence with optimum yield. 

IDM module for management of brinjal little leaf 
disease: Five different modules were evaluated under 

eld conditions for the little leaf disease management in 

brinjal in variety Kashi Taru. Modules were Module 1: 

IDM module without mulching; Module 2: IDM module 

with mulching: Module 3: Farmers practice; Module 4: 

Biocontrol; Module 5: Untreated control. Components 

used in the IDM modules are as follows: Seed treatment 

with imidacloprid@3 g/kg; Covering of nursery 

seedlings with insect proof net; seedling dip with 

tetracycline @ 100ppm; soil application of FYM enriched 

with bioformulation (BS2); mulching with black silver 

polythene; soil application of neem cake @ 5g/plant; 

raising of bajra as border crop; installation of yellow 

sticky traps @ 20/acre; periodical spraying with 

micronutrient mixture and salicylic acid (2mM); need 

based application of insecticides such as onicamid, 

acetamiprid (0.5g/l) and antibiotic tetracycline @ 

200ppm. Among the different module, integrated 

module with black silver mulching (Module 2) is 

performing better than other module in recording 

highest fruit yield (323.33q/ha) with least disease 

incidence of 2.2%.

D e t e c t i o n  o f  a n t i m i c r o b i a l  g e n e s  f r o m 
nematicidal Bacillus strains, Bacillus subtilis (CRB7) 

and Bacillus marisavi  (CRB2): Detection of 

antimicrobial genes from Bacillus subtilis (CRB7) and 

Bacillus marisavi (CRB2) through polymerase chain 

reaction (PCR) revealed that, the strain B. marisavi 

CRB2 have highest number of AMP genes (10) 

responsible for the biosynthesis of iturin, bacilysin, 

bacillomycin, surfactin, subtilin, mersacidin, ericin, 

subtilosin and mycosubtilin followed by  B. subtilis 

strain CRB7 with eight AMP genes (Table 19). 
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Table 19: Detection of AMP genes in nematicidal Bacillus strains    

Fig. 17: Seasonal incidence of cucurbit fruit y, B. 
cucurbitae

Biocontrol efcacy of nematicidal Bacillus strains 
on Meloidogyne incognita infecting okra under eld 

condition: Among imposed twelve treatments, the two 

treatments T7 and T8 having different delivery 

mechanisms such as seed treatment with Bacillus subtilis 

CRB7 @ 20 g/ kg seed + soil application of Bacillus 

subtilis CRB7 enriched vermicompost (2 tonnes/ha) + 

soil drenching Bacillus subtilis CRB7 @ 1% at 30 days 

interval and seed treatment with Bacillus marisavi CRB2 

@ 20 g/ kg seed + soil application of Bacillus marisavi 

CRB2 enriched vermicompost (2 tonnes/ha)  + soil 

drenching Bacillus marisavi (CRB2) @ 1% at 30 days 

interval, respectively were found  signicantly effective 

in reducing maximum nal nematode population in soil 

62.5 and 58.9 %, egg mass per root system  56.1 and 54.0 

% with lesser gall index 1.73 and 1.87   (0-5 gall index 

scale), respectively, compared to control. In addition, 

these treatments were statistically comparable with 
-1 chemical check (T ) Vermicompost 2 tonnes ha + 11

-1Carbofuran @ 1kg a. i ha . Both treatments i.e. T7 and T8 

were recorded maximum yield to the tune of 16.79 and 

16.30 tonnes/ha, respectively compared to chemical 

check (T11) and untreated control 15.26 and 12.26 t/ha, 

respectively.

Screening of resistant rootstock for root knot 
nematode management: Brinjal rootstock (Solanum 

melongena-EG219) which is resistance to Fusarium wilt, 

bacterial wilt susceptible check Kashi Taru (Brinjal) 

were screened for root knot nematode (Meloidogyne 

incognita) resistant through nematode inoculation under 

pot condition. This rootstock was found moderately 

resistant with gall index 3.0 according to gall index scale 

1-5 scale.

Project 6.10:  Pest and disease dynamics of 
important vegetable crops in relation to changing 
weather scenario

Seasonal incidence of cucurbit fruit y in and 
around Varanasi: The seasonal incidence of cucurbit 

fruit y, Bactrocera cucurbitae infesting different 

cucurbitaceous vegetables was observed almost 

throughout its growth period of during April, 2018 to 

March, 2019 in and around Varanasi, Uttar Pradesh, 

India using cuelure trap. The fruit y population was 

higher during April–June and November months. 

Highest number of fruit y (94 per trap) was recorded 
th rdduring 16 SMW (3  week of April, 2018) followed by 

th nd24 SMW (2  week of June, 2017) i.e., 93.67/trap (Fig. 17).

Incidence of Spodoptera litura during the 

cropping period of tomato and cabbage: Seasonal 

incidence of S. litura infesting tomato and cabbage was 

studied by installing the sex pheromone traps. The 

incidence of S. litura was recorded throughout the crop 

growth period from October 2018 on tomato and from 

November 2018 on cabbage to till April 2019 at IIVR 

farm, Varanasi, Uttar Pradesh, India. A considerable 

uctuation in the incidence and trap catches was 

observed in both the vegetable crops during their 

cropping period. In tomato crop, the highest moth 

catches (124 moths/trap) in pheromone traps was 
th strecorded during 45  SMW (1  week of November 2018). 

While, in cabbage, the moth catches were highest (94.33 
th ndmoths/trap) during 46  SMW (2 week of November 

2018) (Fig. 18).
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Fig. 18: Monitoring of incidence of Spodoptera litura during the cropping period of tomato and cabbage

During the main vegetable growing period (July 2018 to 

March 2019) periodical monitoring was carried out at 

institute research farm as well as farmers eld. Tomato 

was severely infected by grey leaf spot disease during 

December–January and pathogen was identied as 

Stemphillium solani. Small, circular to irregular, dark 

brown, isolated, scattered over entire leaf. The incidence 

was 25-40% in different varieties in this region. This 

disease was showing sporadic behvaiour and appeared 

after long time in this area.  Water spinach (Ipomoea 

aquatic) a leafy vegetable was found infected with leaf 

blight during July August. Neither pathogen was 

isolated nor was any sporangia observed under 

microscopic examinations. However, symptoms was 

typically similar to Phytophthora blight.  Incidence was 2-

3 percent only on broad leaved variety. Interestingly an 

ubiquitous and necrotropic pathogen Sclerotinia 

sclerotiorum was not observed in most of the vegetable 

crops during winter season of this year. Chilli was 

severely infected in most of the eld by Alternaria fruit 

rot with 12-20% incidence but anthracnose was not 

observed in any of the eld of this region. Early blight 

infected fruits rots was as high as 60%, late blight 25% 

and Rhizoctonia 20% in Kashi Aman variety.





Project 1: Introgression of begomovirus resistance 
genes in tomato (Solanum lycopersicum L.) using MAS 
and genomics approach

 Pyramiding of resistance genes from diversied 
sources to develop stable ToLCV resistant tomato 
cultivars and hybrids was undertaken. Pyramiding 
involved two backcross programs for two different 
recurrent parents viz. Kashi Vishesh and Kashi Aman. In 
the rst program with Kashi Vishesh as recurrent 
parent, tomato lines VRT 8-6-1 and VRT 2-2-3 were used 
as donors for Ty-2 and Ty-3 genes, respectively. Two 
BC F  populations of Kashi Vishesh were grown at 3 1

ICAR-IIVR, Varanasi. Marker assays were performed to 
select the plants carrying target Ty-2 and Ty-3 genes 
using linked anking markers. The plants that tested 

Fig. 1: Status of backcross program being followed for 
pyramiding Ty-2 and Ty-3 genes in the background of 'Kashi 
Vishesh'. The timeline is provided as the vertical bar on the 
left (Month/Year).

Fig. 2: Status of backcross program being followed for 
pyramiding Ty-2 and ty-5/ty-6 genes in the background of 
'Kashi Aman'. The timeline is provided as the vertical bar on 
the left (Month/Year).
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positive (heterozygous) and that resemble recurrent 
parent morphologically were selected for intercrossing 
to combine Ty-2 and Ty-3 (Fig. 1).  

 In the second backcross program, Kashi Aman is 
being used as recurrent parent, tomato lines VRT 8-6-1 
and FLA 456 are being used as donors for Ty-2 and ty-
5/ty-6 genes respectively. Two BC F generations were 3 1 

developed for pyramiding Ty-2 and ty-5/ty-6 in the 
background of 'Kashi Aman'. Marker assays were 
performed to select the plants carrying target Ty-3 + Ty-2 
in one population and to select the plants carrying Ty-3 
+ty-5/ty-6 genes using linked anking markers. The 
plants that tested positive and that resemble recurrent 
parent morphologically were intercrossed to combine 
Ty-2, Ty-3, ty-5 and ty-6 genes (Fig. 2).

 Development of lines and hybrids: Because Ty-3 
carrying lines are holding up resistance, several Ty-3 
carrying lines were developed using MAS. Promising F  6

lines are being evaluated for horticultural traits. These 
advanced lines were developed in the diverse genetic 
background to generate diverse inbred lines for leaf curl 
resistant hybrid development. Based on the initial 
evaluation, three promising tomato hybrids have been 
selected for multiplication and evaluation. Both the seed 
and pollen parent of these three hybrids carry Ty-3 gene 
(Table 1 & 2; Fig. 3).

Table 1: Number of lines in F  from different crosses6

Table 2: Promising Hybrid combinations with both 
the parents carrying Ty3 gene



VRT 16-01 × P18-3 VRT 16-12 × P18-3 VRT 16-04 × P18-3

Fig. 3: Promising hybrid combinations with Ty3 gene 
in both parents.

 Development of mapping populations and 
identication of markers (SSR/SNP/CAPS) linked to 
putative resistance genes: RIL population consisting of 

168 F  lines of cross Punjab Chhuhara × VRT-78-1 were 8:9

grown in the eld conditions (natural epiphytotic 

conditions) along with the parents and phenotyping of 

the same for ToLCV disease severity was completed.  

Seventy ve F  families of Kashi Vishesh × VRT-78-4 3:4

were grown in the eld conditions along with the 

parents (natural epiphytotic conditions) and 

phenotyping of the same for ToLCV disease severity 

was performed.

Project 2: National Innovations in Climate Resilient 
Agriculture (NICRA)

 Development of F s for high temperature stress 1

tolerance: 139 F s along with 12 private sector hybrids as 1

checks were evaluated for high temperature tolerance 

during March-June, 2018. Out of 139 hybrids, 7 hybrids 

viz., VRNTH-18114, VRNTH-18123, VRNTH-18125, 

VRNTH-18127, VRNTH-18128, VRNTH-18133 and 

VRNTH-18283 were found superior over all the checks 

for their yield and fruit quality traits.  

 Development of F s tolerant to moisture decit 1

condition: 109 F s along with 6 private sector hybrids as 1

checks were evaluated for moisture decit tolerance 

during October,2018–February,2019 in eld trial. 

Observations on yield and fruit quality traits were 

recorded. Analysis of data revealed that 5 hybrids viz. 

VRNTH-18-1, VRNTH-18-2, VRNTH-18-3, VRNTH-18-

4 and VRNTH-18-5 were superior over popular private 

sector hybrids in terms of yielding ability under 

moisture decit conditions.

 Validation and evaluation of brinjal rootstocks for 

waterlogging tolerance: Two scion cultivars of tomato 

viz. Kashi Aman & Kashi Adarsh were grafted on ve 

eggplant rootstocks viz. IC-111056, IC-354557, Surya, 

Solanum macrocarpon and Solanum laciniatum. The graft 

combinations along with un-grafted scion cultivars 

were exposed to waterlogging at vegetative stage (i.e. 15 

days after transplanting) and at reproductive stage (i.e. 

at 30 days after transplanting). Changes in several 

enzymatic activities (superoxide dismutase, catalase 

and ascorbate peroxidase) and other biochemical 

attributes (proline content, hydrogen peroxide content, 

lipid peroxidation, chlorophyll content and carotenoid 

content) as a response to waterlogging stress were 

analysed.  Physiological attributes viz. relative water 

content and stomatal conductance were also recorded 

during stress. Less reduction in stomatal conductance 

and RWC and high level of enzymatic activity, proline 

levels, along with low lipid peroxidation and H O  levels 2 2

were recorded in surviving graft combinations in 

comparison to non-grafted control and non-surviving 

combinations. IC-354557 and IC-1111056 emerged as 

best rootstocks in mitigating waterlogging stress.

 Stionic effect on yield, quality and physio-

biochemical traits in tomato: Stionic effects, in terms of 

yield and fruit quality changes, were studied in 

interspecic graft combinations surviving waterlogging 

stress during early formative and reproductive stages. 

For yield traits, observations were recorded on number 

of fruits per plant, average fruit weight and yield per 

plant. Fruit quality was determined by analyzing 

lycopene content, beta-carotene content, titratable 

acidity, TSS and ascorbic acid content. IC-354557/ Kashi 

Aman and IC-354557/Kashi Adarsh recorded highest 

yield.

 SNP genotyping for identication of QTLs linked 
to heat stress tolerance : Nursery of F  seeds  of H-88-78-1  

1 x Punjab Chhuhara was sown during April, 2018 and 

seedlings were transplanted in glass-house (with 

temperature & humidity control) to collect F  seeds. F  2 2

population was grown in eld during October, 2018 and 

seeds from 265 F  plants were collected, separately. 2

Genomic DNA were isolated and quantied from 265 F  2

plants for genotyping. Nursery of 265 F  progenies was 2:3

raised and transplanted in eld in March 2019 for 

phenotyping during high temperature.

 q-Real time PCR expression analysis of heat shock 
factors : A total of 69 heat responsive genes in tomato 

were studied for their expression under high 

temperature stress to characterize high temperature 

tolerant genotypes H-88-78-1 and CLN-1621. Compared 

to high temperature stress susceptible genotype Punjab 

Chhuhara, both H-88-78-1 and CLN-1621 showed better 

phenotype as well as better prole of heat stress 

responsive gene expression. Phenotypic and molecular 

characterization of these genotypes shows that these 

genotypes have potential to be used as a source of 

important genes conferring tolerance to high 

temperature. Among the genes studied here, HSF17 
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exhibited the highest expression after 16h, 32h and 48h 

of stress treatment in both of the tolerant genotypes 

making it probable candidate gene governing high 

temperature stress tolerance in tomato. Besides HSF17, 

several other genes like HSF59, HSF2, HSF18, showed 

signicant up-regulation after stress treatment.

 Dissemination of evolved grafting technology to 
the farmers' eld: About 4000 grafted tomato plants 

were distributed among 22 farmers of 3 villages (Fig. 4), 

including Jayapur - the village adopted by Hon'ble 

Prime Minister.

Fig. 4: Distribution of grafted plants among farmers 
of different villages 

Project 3:  CRP on hybrid Technology (Tomato)

 Hybrids tolerant to tomato leaf curl virus: 242 F s 1

were made from 2016-2018 and evaluated in 2016-

2017(110), 2017-2018(31) and 2018-2019(101). Out of 

which fteen F s were high yielder with tolerant to 1

ToLCV carrying Ty3 gene.  A summary of ndings are 

given below

 Hybrids for  Multilocation testing: On the basis of 

two years evaluation at  two locations (IIVR and  IARI), 

six F ,s were promising viz. ,  CRPVRTH-16-4 1

(Yield=179.9 t/ha, extent of heterosis for yield over 

BP=73.33% and PDI=5.0), CRPVRTH-16-80 (Yield: 

156.6 t/ha extent of heterosis for yield over BP= 81.93% 

and PDI=2.5),CRPVRTH-16-8 (Yield=143.3 t/ha, extent 

o f  he teros i s  for  y ie ld  over  BP=75 .77% and 

PDI=2.5),CRPVRTH-16-70 (Yield: 134.9 t/ha; extent of 

h e t e r o s i s  f o r  y i e l d  o v e r  B P = 6 6 . 6 6  a n d 

PDI=0.0),CRPVRTH-16-5 (Yield: 123.3 t/ha extent of 

h e t e r o s i s  f o r  y i e l d  o v e r  B P  = 3 3 . 8 5 % ; 

PDI=12.5),CRPVRTH-16-74 (Yield:111.6 t/ha extent of 

heterosis for yield over BP= 62.52% and PDI =6.6).These 

hybrids may be commercialized for cultivation (Fig. 5). 

Fig. 5: Performance of CRPVRTH-16-4, CRPVRTH-16-
5, CRPVRTH-16-80, CRPVRTH-16-70 and CRPVRTH-
16-08

Hybrids for Further conrmation

Ÿ Thirty one F s were developed in 2017 and evaluated 1

in September 2018 – February, 2019 at IIVR, Varanasi. 

On the basis of yield and disease incidence, ve F s 1

namely  CRPVRTH-17-55 (Yield:163.3 t/ha;PDI=5%) 

CRPVRTH-17-49 (Yield: 146.6 t/ha; PDI=10%), 

CRPVRTH 17-33 (Yield:136.9 t/ha;PDI=7.5), 

CRPVRTH-17-20(Yield: 131.6 t/ha; PDI=7.5%) and 

CRPVRTH-17-183 (Yield:129.9 t/ha; PDI=5%) were 

found superior. These hybrids will be tested again in 

2019 for conrmation.

Ÿ One hundred one (101) F s  developed in February, 1

2018 and were evaluated during October 2018 to 

March, 2019 at IIVR, Varanasi. Four F s namely, 1

CRPVRTH-18-38 (Yield:163.3 t/ha;PDI=5%), 

CRPVRTH-18-81(Yield:160.6 t/ha; PDI=5%), 

CRPVRTH-18-36 (Yield:153.8 t/ha; PDI=5%) and, 

CRPVRTH 18-28 (Yield:143.3 t/ha; PDI=2.5%)  were 

found superior. These hybrids will be tested again in 

2019 for conrmation.

Hybrids tolerant to abiotic (high temperature, drought 
and salinity) stresses

(a) Tolerant to moisture decit condition: For this 

objective, a total 20 F s were developed in 2016-2017 1

and evaluated in two environmental conditions 

(2017-2018 and 2018-2019) at IIVR, Varanasi. 

During the year 2017-2018, out of 20 F s,  only four 1

F s performed very well in moisture stress 1

condition (60-70 days without irrigation from  rst  

week of  November to  second  week of January). 
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Out of four F s,  only one F  namely CRPVRTH-16-3 1 1

could perform  under moisture stress condition 

(rst  week of  November to  second  week of 

January) with yield of 89.0 t/ha and 37.90 % 

decrease in yield if grown in irrigated condition 

(143.3 t/ha) along with resistance to ToLCV under 

both normal and moisture decit condition. This 

hybrid is ready for multilocation testing (Table 3 & 

Fig. 6).

Table 3: Characters of moisture stress tolerant hybrid 

CRPVRTH-16-3

(b) Tolerant to Salt: For this objective a total of 32 F s 1

were made from 2016-2017 and 24 F s were 1

evaluated in 2017 and selected only ve F s for 1

testing in 2018 under articial condition (pot culture 

soil pH 8.5). One set of these F s were also grown in 1

normal soil condition to see the yield potential of 

salt tolerant hybrids. During 2018, ve selected 
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Fig. 7: CRPVRTH-17-85 

hybrids namely CRPVRTH-17-55, CRPVRTH-17-

57, CRPVRTH-17-53, CRPVRTH-17-54 and 

CRPVRTH-17-49 were again tested in soil which pH 

was maintained at 8.5, none of the hybrid (F ) along 1

with parent and their F  populations could survive. 2

Hence none of the hybrid could conrm tolerance to 

salt (pH 8.5).

( c ) Tolerant to high temperature (Night temperature 
0(35±3 C): For this objective, a total of 317 F s were 1

made from 2016-2018 and evaluated  in summer of 

both 2017 and 2018 (transplanting was done  in last 

week of February to rst week of March and 

owering – fruiting was recorded from second 

week of May to last week of June). During summer 

2017, 12 F s CRPVRTH-16-8, CRPVRTH-16-65, 1

CRPVRTH-16-93, CRPVRTH-16-154, CRPVRTH-

16-96, CRPVRTH-16-98, CRPVRTH-16-127,   

CRPVRTH-16-148, CRPVRTH-16-158, CRPVRTH-

16-159 and CRPVRTH-16-161 showed owering- 
ofruiting up to night temperature 35±3 C and 

continued harvesting up to  third week of May, 

whereas during summer 2018, 11 F s namely 1

CRPVRTH-17-85 (Fig. 7), CRPVRTH-17-103, 

CRPVRTH-17-136, CRPVRTH-17-157, CRPVRTH-

17-160, CRPVRTH-17-163, CRPVRTH-17-142, 

CRPVRTH-17-189, CRPVRTH-17-167, CRPVRTH-

16-65 and CRPVRTH-16-93 were superior among 

all tested hybrids. Overall, only three hybrids 

namely, CRPVRTH-17-85 (38.9 t/ha), CRPVRTH-

17-103 (31.6 t/ha) and CRPVRTH-17-163 (30.9 t/ha) 

were found high yielder among all the hybrids and 

fruits were harvested up to rst week of June with 

minimum weight loss in last picking (Table 4).

Table 4:  Best ve hybrids performing under high 
0temperature condition (Night temperature at  35±3 C)



 Evaluation of nutritional rich tomato: For this 

objective, a total 30F s were developed and evaluated. 1

The F s namely, CRPVRTH-17-08 (TSS=6.14), 1

CRPVRTH-17-30 (TSS=6.66),  CRPVRTH-17-31 

(TSS=5.48) ,  CRPVRTH-17-36 (TSS=7.89)  and 

CRPVRTH-17-183 (TSS=6.10) were nutrition rich , high 

yielding and free from ToLCV (Table 5).

Table 5: Promising nutrition rich hybrids of tomato

Note: FW= Fruit weight; Y t/ha= Yield tonnes/hectare; TSS= Total soluble solids (%); Acidity= in per cent; Ascorbic acid= mg/100g FW; 
Lycopene= mg/100g  FW;  Beta carotene= mg/100g FW

Seeds of such fruits were harvested for further 

multiplication.

 Drought, Salt and Cold stress tolerance transgenic 
tomato- AtDREB1A: Transgenic tomato lines D41, D53, 

D76 and D86 expressing AtDREB1A gene were 

advanced to T9 generation. The seeds of all events were 

germinated in glass house. After 30 days of germination, 

screening was done with kanamycin sprays (200 mg/l) 

to nd any escape of transgenic or low expression on the 

transgene. All the seedlings were survived after 

kanamycin spray showing optimum expression of 

transgene. Eight seedlings of each event were 

transplanted in insect proof net house, their owers 

were self-pollinated, and matured fruits were picked 

up. Seeds of such fruits were harvested for further 

multiplication. 

 Drought, Salt and Heat stress tolerance transgenic 
tomato- BcZAT12: Drought, salt and high temperature 
stress tolerance transgenic tomato lines ZT1, ZT5 and 
ZT6 expressing BcZAT12 gene were advanced to T9 
generation. The seeds of all events were germinated in 
glass house. After 30 days of germination, screening 
with kanamycin sprays (200 mg/l) was done to nd any 
escape of transgenic or low expression on the transgene. 
All the seedlings were survived after kanamycin spray 
showing optimum expression of transgene. Eight 
seedlings of each event were transplanted in insect proof 
net house, their owers were self-pollinated and 
matured fruits were picked up. Seeds of such fruits were 
harvested for further multiplication. 

Project 5: CRP on Agrobiodiversity

 Okra: 411 okra accessions were screened for YVMV 
and OELCV diseases and 19 accessions were validated 
for viral disease resistance in kharif 2018. Among 411 
accessions, 14 were red fruited, one accession IC-506134 
was round fruited, six genotypes showed moderate 
resistance to YVMV, seven genotypes showed moderate 
resistance to ELCV, while six exhibited moderate 
resistance to both the diseases (Table 6). One of the 19 
validated genotypes exhibited resistance to any of the 
two viral diseases of okra under Varanasi condition. The 

Project 4: Network Project on Transgenic Crops 
(NPTC)

 Generation advancement of fruit and shoot borer 
resistant transgenic brinjal – Cry1Aa3 gene : 

Homozygous T  generation plants of three Cry1Aa3 7

transgenic brinjal (cv. Kashi Taru) events (A2, A3, and 

A7), developed earlier, were grown in glass house. To 

advance the generation, owers of these three events 

were self-pollinated and T8 generation seed were 

harvested from the developed fruits. 

 Fruit and shoot borer resistant transgenic brinjal 
–Cry1Ac gene: Bt-brinjal seeds were sown in the pot in 

containment proof insect house and 20 days old 

seedlings were sprayed with 100 mg/l of kanamycin. 

After ve to six successive sprays, the Bt-positive plants 

survived, and the non-transgenic plants died. Further, 

the positive plants of each line were transplanted in net 

house. Selng was performed on fully grown plants for 

multiplication and T  seeds of mature selfed fruits from 11

all the six lines were harvested and stored.

 Generation advancement of fruit borer resistant 
transgenic tomato – Cry1Ac gene: Eight best events of 

transgenic tomato plants cv. Kashi Vishesh carrying 

Cry1Ac gene were advanced to T11 generation. Seeds of 

the best events IVTT-5 and all other events were 

germinated in glass house. After 30 days of germination 

six successive kanamycin sprays (200 mg/l) were 

applied to nd any escape of transgenic or low 

expression on the transgene. All the seedlings survived 

after kanamycin spray showing optimum expression of 

transgene. Ten seedlings of each event were 

transplanted in insect proof net house, their owers 

were self-pollinated and matured fruits were picked up. 
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Crops

 

No. of reference 
variety

 

No. of 
morphological 
trait observed

Seed received 
by 

Institutes/SAU 
etc.

Tomato 

 

90

 

46 23

Brinjal 

 

86

 

47 01

Okra 

 

42

 

31 01

Cauliower 

 

03

 

28 18

Cabbage 

 

02

 

28 13

Vegetable 
Pea 

 

41

 

21 11

French 
Bean 

25

 

22 13

Cucumber 24 36 11

Bitter 
gourd 

25 33 14

Bottle 
gourd 

31 33 15

Pumpkin 21 32 11

Pointed 
gourd 

21 15 -

Total 411 372 131

summary of the evaluation report of 411 okra accessions 
in kharif-2018 has been presented in table 6.

Project 6: Central Sector Scheme for Protection of Plant 
Varieties and Farmers' Rights Authority (DUS Testing 
of tomato, brinjal, okra, cauliower, cabbage, 
vegetable pea, French bean, bottle gourd, bitter gourd, 
pumpkin and cucumber)

 Details of DUS testing of candidate varieties: A 
total of 29 Bottle gourd, 12 Bitter gourd, 1 Cucumber, 7 
Pumpkin, 13 Okra, 2 Cabbage, 7 Brinjal and 15 tomato 
entries were evaluated under DUS testing.

 Varieties maintained/characterized: The reference 
varieties of tomato, okra, brinjal, cauliower, cabbage, 

Table 6: Evaluation of 411 okra accessions vegetable pea, French bean, bottle gourd, bitter gourd, 
pumpkin, cucumber and pointed gourd were collected 
from different ICAR institute and SAUs. The numbers of 
varieties of these crops maintained and morphological 
traits are observed as per DUS descriptors (Table 7).

Project 7: Agri-Business Incubator-IIVR, Varanasi

 To facilitate technology commercialization, 

development of agri-entrepreneurships and to provide 

Human Resource  Deve lopment  suppor t  for 

empowering entrepreneurs through training for 

industry oriented vocations, an ABI unit has been 

established by the Council under NAIF at ICAR-IIVR, 

Varanasi. 

 The ABI unit organized one day Entrepreneurship 

Development Programme in Vegetable Seeds on 17 

September 2018 at the institute (Fig. 8), which was 

attended by 34 trained professionals from Agri-business 

Agri-clinic of Varanasi. In the day long program, the 
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Fig. 8: Programme on Entrepreneurship Development 
in Vegetable Seeds for trained professionals from 
Agri-business Agri-clinic of Varanasi on September 
17, 2018

Table 7: Number of reference varieties maintained and 
their morphological traits observed



Fig. 9: Awareness programme on Vegetable Seed 
Production and Marketing organized on 13 March, 
2019 for Diploma students of Seed Technology
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 An Entrepreneurship development program on 

Vegetable Seed Production and Hybrid Seed Production 

was organized for 24 M.Sc. and Ph.D. students of seed 

technology from CSAUA&T, Kanpur on 19th March 

2019 (Fig. 10). The students were told about the 

techniques of vegetable seed production, processing 

and testing techniques, and were given practical 

training on different aspects related to hybrid seed 

production techniques of vegetable crops. They were 

also made conversant about the importance of hybrid 

vegetable seeds to enhance productivity as well as 

production of vegetables in the country. With the 

shrinking of per unit land area and for enhancing the 

production of vegetables, the hybrids are becoming 

imperative.

Fig. 10: Entrepreneurship development programme on 
Vegetable Seed Production and Hybrid Seed 
Production on 19 March, 2019

 Towards  the  commerc ia l iza t ion  o f  I IVR 

technologies, 7 technology commercialization license 

agreements were executed during this period, as a result 

of the efforts undertaken in this direction by ABI unit. 

Overall, revenue of Rs. 23.24 lakhs was generated by the 

commercialization activities during this year. 

participants were briefed about the activities and 

achievements of the institute, emphasizing more on the 

technologies developed by the institute, which can be 

taken-up by the participants as future entrepreneurs. 

During the training program, there were lectures on 

improved vegetable varieties, their cultivation under 

eld and protected conditions, marketing avenues and 

strategies, development of hybrid seeds in vegetable 

crops, seeds processing and storage, IPR issues in 

context of Indian Agriculture, and facilities at ICAR-

IIVR, Varanasi for agri-business incubation.

 Another program on awareness about Vegetable 

Seed Production and Marketing was organized for the 

19 diploma students of seed technology from BHU, 

Varanasi on 13th March 2019 (Fig. 9). The students were 

apprised of various seed production, processing and 

marketing techniques and were given practical training 

on different aspects related to vegetable seeds. They 

were also made conversant about the importance and 

marketing of vegetable seeds. 



Fig. 11: Awareness cum training program on IPR 
storganized on 1  June, 2018 at ICAR-IIVR, Varanasi
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Fig. 12: Showcasing the technologies of the Institute 
for commercialization during National Meeting of 
Indian Academy of Sciences from 2 to 4 November, 
2018 at BHU, Varanasi

Orchids, Pakyong, Sikkim; ICAR-National Research 

Centre on Seed Spices, Ajmer, ICAR- Central Island 

Agricultural Research Institute, Port Blair and ICAR-

Indian Institute of Vegetable Research, Varanasi.  

 An awareness cum training program on IPR was 
storganized on 1  June, 2018 at ICAR-IIVR, Varanasi. This 

program on IPR awareness and searching web based 
databases was organized for the scientists of the 

stInstitute on 1  June 2018 in collaboration with M/s 
Patracode, Bengaluru who are the channel partners of 
M/s Questel in India (Fig. 11). The participants were 
made aware about the importance of IPRs and the ways 
and tools of searching for IPR databases to ensure that 
their efforts may not be a duplication of the existing 
patent. 

 This unit was instrumental in showcasing the 
technologies of the Institute for commercialization (Fig.  
12) during National Meeting of Indian Academy of  
Sciences from 2 to 4 November, 2018 at BHU, Varanasi. 
T h e  p r o g r a m  w a s  a t t e n d e d  b y  a b o u t  2 5 0 
scientists/researchers from different elds of science 
who had come from different parts of the country. The 
delegates thoroughly observed different technologies 
displayed there, appreciated the efforts of ICAR in this 
regard and had a fruitful interaction with the breeders 
and other scientists of the institute and provided critical 
and valuable feedback.

 One entrepreneur Mr. Vikas Singh got enrolled as 

an incubates of the ABI unit, ICAR-IIVR, Varanasi 

during January, 2019.

Project 8: Zonal Technology Management Unit-IIVR, 
Varanasi

 To help ITMUs of the zone in commercialization of 

technologies, showcasing of technologies, management 

of IP portfolio, helping in IPR related issues and to serve 

as a link between IPTM unit of the Council and ITMUs of 

the zone, a Zonal Technology Management Unit has 

been established by the Council under NAIF at ICAR-

IIVR, Varanasi. The unit has eleven different ICAR 

Institutes under its umbrella viz. ICAR-Central Institute 

of Arid Horticulture, Bikaner; ICAR-Central Institute of 

Sub-Tropical Horticulture, Lucknow; ICAR-Central 

Institute of Temperate Horticulture, Srinagar; ICAR- 

Central Potato Research Institute, Shimla; ICAR-

Directorate of Medicinal and Aromatic Plants Research, 

Anand; ICAR-Directorate of Mushroom Research, 

Solan; ICAR-National Research Centre for Litchi, 

Muzaffarpur; ICAR-National Research Centre on 

 The ZTMU organized a market sensitization 

programme for okra varieties/hybrids and promising 

lines on 18th September 2018 (Fig. 13). The program was 

attended by >30 representatives from 18 private sector 
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thFig. 14: Solanaceous Day organized on 19  January, 2019 at ICAR-IIVR, Varanasi

thFig. 13: Okra Field Day organized on 18  September, 2018 at ICAR-IIVR, Varanasi

seed companies. The advanced breeding lines having 

resistance to Yellow Vein Mosaic Virus and Okra Leaf Curl 

Virus were the center of attraction for the visitors. This 

endeavor resulted in licensing of six advance lines of 

okra to private sector. 

 A  m a r k e t  s e n s i t i z a t i o n  p r o g r a m m e  f o r 

varieties/hybrids and promising lines of solanaceous 

vegetables (Tomato, Brinjal and Chilli) was organized 

on  19  Jan  2019  (F ig .  14)  for  promot ing  the 

commercialization of ICAR-IIVR technologies. The 

solanaceous day programme was attended by breeders 

and marketing strategists from of 10 private sector seed 

companies  dea l ing  in  vegetab le  seeds .  The 

representatives of seed-companies visited the research 

farm of the Institute, critically observed the promising 

materials and expressed their desire to get some of the 

promising hybrids/varieties and advanced breeding 

lines having a combination of desired quality traits 

along with yield. 

Project 9: Cowpea Golden Mosaic Disease (CPGMD) 
Resistance:

Agroinfectious clone development, Screening, 
Genetics of inheritance, Molecular tagging and 
mapping for CPGMD resistant genes in cowpea by 
using linked markers 

 Construction of agroinfectious clones: A partial 

tandem repeat (1.9 mer) of the DNA A viral genome was 

constructed in two cloning steps. In the rst step, an 

EcoRI/KpnI fragment of ~2.4kb was cut from the plasmid 

pKSMYMV-A and cloned into the EcoRI/KpnI sites of 

binary vector pCAMBIA 1300 (Cambia) to produce the 

recombinant plasmid pCAM MYMV AM. In the second 

step, the ~2.7kb KpnI fragment was cut from the 

plasmid pKSMYMV-A and cloned into the KpnI site of 

pCAM MYMV AM to produce the recombinant plasmid 

pCAM MYMV AD. Similarly a partial tandem repeat 

(1.5 mer) of the DNA B viral geneome was also 

constructed in a two step cloning procedure. In the rst 
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Fig 15: Symptoms on leaves of inoculated seeds

Projec t  10 :  Efcient  water  management  in 
horticultural crops under Agri-CRP on Water project

 Vegetable-based cropping sequences were studied 

for standardization of crop geometry under micro-

step, a ~1.4 kb HindIII/BamHI fragment was cut from the 

plasmid pKSMYMV-B and cloned into pCAMBIA 1300 

to produce the recombinant plasmid pCAM MYMV BM. 

In the second step the BamHI fragment was cut from the 

plasmid pKSMYMV-B and cloned into the BamHI site of 

the plasmid pCAM MYMV BM to produce the 

recombinant plasmid pCAM MYMV BD. A head to tail 

arrangement of the constructs was conrmed through 

restriction digestion analysis.

 Agroinoculations of plants and detection of the 

DNA components: Chemically competent cells of 

Agrobacterium tumefaciens strain EHA105 were prepared 

and transformed with the infectious plasmids pCAM 

MYMV AD and pCAM MYMV BD. Transformed 

Agrobacterium cultures were grown at 28°C for 48 h 

were pelleted and resuspended in agroinoculation 

buffer (10 mM MgCl , 10 mM 2-(N-Morpholino) 2

ethanesulfonic acid (MES) pH 5.8 and 2.25 mM 

acetosyringone) to a nal OD600 of 1.0, and equal 

volumes of DNA-A and DNA-B cultures were mixed 

before inoculation. Cowpea seeds of susceptible line 

(VRCP-144-5) were soaked in sterile water overnight at 
  037 C, the seed coats were removed near collar region 

and seeds nely pricked with ne needle in the collar 

region and immediately submerged in the appropriate 

innocula prepared. Inocula containing pCAM MYMV 

AD and pCAM MYMV BD were also inoculated 

separately on ve seeds each. Also cowpea plants 

inoculated with Agrobacterium tumefaciens strain 

EHA105 harbouring blank pCAMBIA 1300 were also 

maintained as mock. Inoculated plants were maintained 

in an insect-proof growth chamber (25-26 °C constant 

temperature, with a 16-h light) for 60 days post 

inoculation. Total genomic DNA isolated from agro-

inoculated plants were subjected to semi-quantitative 

PCR assay using universal primer pairs targeting DNA 

A and DNA B of MYMV to examine the viral 

accumulation in the inoculated test plants.

 Field screening: Based on eld screening of 217 

genotypes of cowpea along with advanced breeding 

lines during kharif 2017 and Summer 2018 (Fig. 15),  21 

genotypes and 10 advanced breeding lines were found 

highly resistant/immune to cowpea golden mosaic 

disease. The twenty one genotypes that are highly 

resistant/immune to CPGMD under Varanasi 

conditions were EC390242, EC390213, EC390252, 

EC1738, EC9135-B, IC201081, IC202776, IC249588, 

IC39095, IC334740, IC202717, IC559396, IC337931, 

IC3009, IC259063, IC34009, IC253277, IC201075, 

EC528398, Jaipur AC-1, BC244002. The ten advanced 

breeding lines viz., VRCP-65-8, VRCP-80-4, VRCP-143-

2, VRCP-147-2, VRCP-159-4, VRCP-174-3, VRCP-175-3, 

VRCP-187-6, VRCP-198-4, VRCP-199-2 were also found 

highly resistant/immune to the CPGMD under 

Varanasi conditions. The genotypes which showed 

immune/highly resistant to the CPGMD causing virus 

under eld condition is being checked under protected 

conditions using the developed agroinfectious clone for 

further selecting the highly resistant/immune 

genotype(s).

 Screening of cowpea lines for golden mosaic 
disease resistance using Agroinfectious clone: Fifteen 

cowpea lines showing eld resistance along with 

moderately resistant and susceptible lines were selected 

for articial screening under glass house conditions 

using above standardized protocol. Scoring was done 

with 0-4 scale. Seeds inoculated with mixture of DNA A 

and DNA B culture produced symptoms whereas seeds 

inoculated with DNA A and DNA B separately and 

mock inoculation failed to produce symptoms. 

Inoculated seeds of VRCP-144-5 produced initial 

symptoms on 42 days after inoculation. Upon screening 

of germplasm lines, 7 were resistant, 4 were moderately 

resistant, 3 were susceptible and 1 highly susceptible. 
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irrigation and fertigation. Three cropping sequences 

under study were, i) cowpea- summer squash- 

amaranth, ii) okra- sweet pepper- baby corn, iii) okra- 

pea- bitter gourd. The studies were conducted with 

single, two, three and four plants to be irrigated by each 

emitter of different laterals. Crops were sown on raised 

bed and applied with 80%, 100%, 120% and 140% of 

recommended dose of NPK for each lateral row with 1, 

2, 3 and 4 plants geometry conguration. Water was 

applied to the crops as per irrigation scheduling based 

on the crop water requirement. 

Yield and water use efciency

 Summer squash: Maximum yield of summer 

squash was obtained with 3-plant  geometry 

conguration and drip irrigation with 140% NPK 

fertigation (52.19 t/ha) and minimum 21.6 t/ha under 

control. The maximum WUE of 2.31 t/ha-cm was 

observed under 3-plant geometry with 140% NPK, 

while minimum WUE of 0.62 t/ha-cm was recorded 

under control. Increase in WUE was 0.73 to 2 times due 

to fertigation in single plant and 3-plant geometry 

conguration. Yield of summer squash was enhanced 

by 12.3-94.7% with 80-140% fertigation over control and 

17.6 - 91.1% with 2 and 3-plant over single plant 

geometry.

 Sweet pepper: Maximum yield and WUE of sweet 

pepper  was real ized with 3-plant  geometry 

conguration as 35.8 t/ha and 0.085 t/ha-cm, 

respectively at 120% NPK. The minimum yield 11.55 

t/ha and WUE 0.012 t/ha-cm was observed under 

control. Yield enhanced by 42.9-90.6% with 2, 3 and 4-

plant geometry conguration over single plant 

geometry, and 34.7-95% with fertigation. WUE 

enhanced by 59.1-71.4% with 3-plant geometry.

 Pea: Maximum yield of pea was recorded 10.53 t/ha 

with 3-plant geometry conguration with 140% NPK 

fertigation. Minimum yield was recorded 3.6 t/ha under 

control. There was 33.9-101% increase in yield with drip 

fertigation over control. There was 31.4 to 86.3% 

increase in yield with 2 to 3-plant geometry 

conguration. Maximum WUE of 0.554 t/ha-cm with 3-

plant conguration and 140% NPK against 0.107 t/ha-

cm with single plant under control

 Bitter gourd: Yield of bitter gourd was found 

maximum 13.5 t/ha with 2-plant geometry and 140% 

NPK fertigation and minimum 6.88 t/ha with control. 

Increase in yield and WUE were 9-70.3% and 77.0–268% 

with fertigation over control; and 8.5-17.9% and 16.5-

48.3.3%, respectively with 2 to 4-plant geometry 

conguration. 

 Amaranth: Maximum leaf yield (22.96 t/ha) was 

realized with 4-plant geometry and 140% NPK 

fertigation. Minimum yield (8.1 t/ha) was found under 

control. Yield and WUE of amaranth enhanced by 31.7 - 

55.7% and 24.8-55.3%, respectively with 2 to 4-plant 

geometry. However, with drip fertigation of 80-140% 

NPK, these were 16.4 to 91.5% and 2.18-2.64 times 

higher, respectively over control. 

 Okra: Maximum yield of okra was 15.95 t/ha with 

3-plant geometry conguration and 140% NPK 

fertigation and minimum in control (7.82 t/ha). Increase 

in yield and WUE was 15.4-67.6% and 1.56-2.99 time, 

respectively with fertigation over control. Increase in 

yield and WUE by 2.9-52.4% and 21.9-37.5%, 

respectively was noted with 2 to 4-plant over single 

plant geometry.

 Cowpea: Maximum yield of 15.2 t/ha was realized 

with 3-plant geometry conguration and 140% NPK 

fertigation while minimum 3.21 t/ha was found in 

control. Yield enhanced by 80-210% with 80-140% 

fertigation over control and 23.1-118% with 2, 3 & 4 plant 

over single plant geometry conguration. 

  Maximum yield of 30.17 t/ha was Baby corn:

realized with 3-plant geometry and 140% NPK 

fertigation while minimum was 9.16 t/ha noticed under 

control. The yield was lower at 4-plant geometry as 

compared to 2 and 3-plant geometry. Increase in yield 

and WUE was 19.6-88.8% and 33.2-88.8%, respectively 

with 2 to 4-plants geometry over single plant geometry. 

Increase in yield and WUE with fertigation varied from 

21-100% and 1.64-3.48 times, respectively over control.

 Equivalent yield: Based on the price of various 

vegetables, the equivalent yield of all three vegetable 

sequences was calculated in terms of cowpea. It was 

found that crop sequence 'okra- sweet pepper- baby 

corn' was superior with maximum cowpea equivalent 

yield (140 t/ha) with irrigation system and land under 

use for 350 days annually. Vegetable crop sequence 

cowpea- summer squash- amaranth had equivalent 

cowpea yield of 100.4 t/ha in 280 days. The crop 

sequence okra-pea- bitter gourd had the lowest cowpea 

equivalent yield of 43.7 t/ha during 325 days.

Project 11: Development of shelf stable intermediate 
moisture leafy vegetables using radiation processing

 Leafy vegetables such as amaranth, cabbage, 

spinach were dried to intermediate moisture (IM) range 

o f  1 6 - 2 0 % .  D r i e d  l e a v e s  w e r e  p a c k a g e d  i n 

polypropylene pouches and were sent to BARC for 

radiation treatment of 1 kGy and 2 kGy dosage. The 
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treated leaves were assessed for sensory, biochemical 

and microbiological analysis during 15 days interval at 
ostorage temperature of 10 C. Moisture content 

decreased during storage in IM amaranth leaves in all 

the treatments. The decrease in ascorbic acid was 42.8% 

and 46.2% during 150 days of refrigerated storage at 
o10 C in 1 kGy and 2 kGy, respectively. Total phenol 

contents also decreased to 42.6% and 66.0% after 150 

days of refrigerated storage in 1 kGy and 2 kGy, 

respectively. Antioxidant activity also decreased and 

the decrease in IM amaranth leaves was 44.85% and 

29.13% during 150 days of refrigerated storage in 1 kGy 

and 2 kGy, respectively as compared to the loss of 33.2% 

in control IM amaranth leaves during refrigerated 

storage of 150 days. Sensory score of IM amaranth leaves 

decreased during refrigerated storage and 1 kGy and 

2kGy IM amaranth leaves were acceptable to judges for 

avour, colour and appearance, body and texture and 

overall acceptability for 150 days and 120 days, 

respectively during refrigerated storage.  

 Moisture content in 1 kGy and 2 kGy treated 

cabbage leaves decreased during refrigerated storage. 

There had been 53.4% and 54.1% decrease in ascorbic 

acid during 210 days of refrigerated storage in 1 kGy and 

2 kGy treated IM cabbage leaves. Total phenol contents 

also decreased and the decrease was 55.7% and 61.2% in 

1 kGy and 2 kGy treated cabbage leaves, respectively 

during 210 days of refrigerated storage. Similarly 

antioxidant activity also decreased and the decrease was 

35.5% and 37.3% in 1 kGy and 2 kGy treated IM cabbage 

leaves, respectively during 120 days of refrigerated 

storage as compared to the losses of 48.1% control IM 

cabbage leaves. Sensory score also decreased during 

storage in IM cabbage leaves during storage. Radiation 

treated 1 kGy and 2 kGy cabbage leaves had the overall 

acceptability sensory score for 90 days at refrigerated 

storage. 

 There had been a decrease in moisture content from 

16.28-13.71% and 16.39-13.15% in 1 kGy and 2 kGy IM 

spinach leaves, respectively after 120 days of 

refrigerated storage. Ascorbic acid decreased to the 

extent of 59.7% and 60.8% in 1 kGy and 2 kGy treated IM 

spinach leaves, respectively during 120 days of 

refrigerated storage. There had been 42% and 38.8% 

losses in total phenol content in 1 kGy and 2 kGy IM 

spinach leaves, respectively during 120 days of 

refrigerated storage. IM radiation treated spinach leaves 

had consumer acceptability during 45 days of 

refrigerated storage as compared to consumer 

acceptability of 75 days during refrigerated storage.

Project 12: Farmer FIRST program on Intervention of 
improved agricultural technologies for livelihood and 
nutritional security adhering local resources and 
working knowledge of the farmers 

 This project was operated in 06 villages of Araziline 

block in Varanasi district of U.P. namely, Upadhyaypur, 

Baburam Ka Pura, Paniyara, Dhanapur, Rajapur and 

Laskariya with a mission to provide the farmers 

different livelihood options or strategies for 

sustainability through different interventions under 

horticulture, food grain and enterprise based modules. 

 Horticulture based module: Okra cv. Kashi Kranti 

and cowpea cv. Kashi Nidhi were demonstrated at 437 

farmers' elds of Paniyara, Dhanapur, Rajapur and 

Laskariya villages in an area of 65.0 ha during summer 

and rainy seasons, which fetched an average yield of 

13.0 t/ha and 10.3 t/ha respectively. Similarly, chilli 

(Kashi Anmol), brinjal (Kashi Sandesh) (Fig. 16) and 

tomato  var .  Kashi  Aman were  success fu l ly 

demonstrated at 403 farmers' eld in an area of 58.3 ha in 

Paniyara, Dhanapur, Rajapur, Upadhyaypur and 

Laskariya villages of Araziline block in Varanasi. 

During rainy season, bottle gourd cv. Kashi Ganga, 

sponge gourd cv. Kashi Divya and pumpkin cv. Kashi 

Harit were demonstrated in an area of 31.7 ha at 331 

farmers' elds in Paniyara, Dhanapur Rajapur and 

Laskariya villages. The farmers were happy with the 

demonstrations particularly in case of pumpkin, which 

yielded upto 38.7 t/ha with average fruit weight of 1.91 

kg. The average productivity of demonstrated bottle 

gourd and sponge gourd was 33.1 t/ha and 11.6 t/ha, 

respectively. During winter season, vegetable pea and 

French bean (Kashi Rajhans) were demonstrated at 211 

farmers' elds in an area of 15.3 ha in Baburam Ka Pura, 

Paniyara, Rajapur, Dhanapur and Laskariya villages. 

The sowing of vegetable pea cv. Kashi Nandini and 

Fig. 16: Demonstration of brinjal var. Kashi Sandesh in 
village Lashkarya



Annual Report 2018-19

113

Kashi Udai (Fig. 17) was done during 25 October to 10 

November. These fetched an average yield of 8.1 t/ha 

and 10.2 t/ha, respectively. The farmers were very 

happy with Kashi Nandini variety as produce reached 
thin the market by the 20  December fetching higher price 

upto Rs. 70-80 per kg. Radish (Kashi Hans) and spinach 

(All Green) were also demonstrated in an area of 2.0 ha 

in Upadhyaypur, Paniyara, Dhanapur and Laskariya 

villages among 40 beneciaries. 

 Crop based module:  A f t e r  t h e  s u c c e s s f u l 

demonstrations of HUR-917, CSR-43 in paddy during 

2017-18, this year high yielding Sambha Mansoori 

variety of paddy was demonstrated at 118 farmers' 

elds in an area of 50 ha at Upadhyaypur, Baburam Ka 

Pura, Paniyara, Dhanapur and Laskariya villages, 

which fetched an average yield of 4.1 t/ha. Similarly, 

HD-2967 variety of wheat, which resulted in 24% higher 

yield than control in 2017-18 was once again 

demonstrated for seed multiplication at 27 farmers' 

elds in an area of 5.0 ha, which was procured by other 

growers of surrounding villages. This year high zinc 

variety of wheat cv. CBW-38, WB-2 & DBW-39 were 

successfully demonstrated in all the selected villages at 

207 farmers' elds in an area of 20.0 ha, which not only 

fetched an average productivity of 4.9 t/ha but also had 

good bread quality.

 IFS based module: Success of bamboo made shade-

net house (50 sq meter area) in previous year attracted 

more farmers to adopt this low cost technology. This 

year, 20 such structures were constructed for 

demonstrations in Rajapur and Dhanapur villages, 

which not only helped in raising healthy vegetable 

nursery but was also useful in producing quality 

produce of capsicum, cucumber, indeterminate type 

tomato etc (Fig. 18 & 19). Considering the importance of 

nutritional security among farm families under Farmers 

FIRST Programme, kitchen garden were promoted by 

providing 1600 kitchen garden packets consisting 

quality seeds of tomato, brinjal, chilli, sem, radish, palak, 

carrot, cowpea, okra, cucumber, bottle gourd, sponge 

gourd and pumpkin suitable for different seasons. 

Besides, grafted guava (cv. Lalit) and tissue culture 

banana (G 9) plants were given to 140 households for 

planting in their kitchen gardens. Turmeric variety 

Megha-1 was also demonstrated at 18 farmers' elds in 1 

ha area for seed multiplication.

Fig. 18: Dr. A.K. Singh, DDG (Hort.) monitoring shade 
net house in Paniyara village

Fig. 19: Nursery raising in shade net house in 
Dhanapur village

Fig. 17 : Demonstration of pea var. Kashi Udai in 
village Paniyara

 Enterprise based module: 127 households of 

Paniyara, Dhanapur and Laskariya villages were 

trained and 7118 (day old) chicks (CARI-Devendra, 

CARI-Karaknath and CARI-Nirvik) along with starter 

feed, feeder and vaccine were provided for backyard 

poultry enterprises (Fig. 20). This not only provided 

additional income to the rural communities through 

selling of eggs and meat (Rs. 11898.00 per family) but 

also gave employment to the marginal farmers and 

landless labourers. Similarly, in the process of 

promoting marigold cultivation for farm women in 
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Fig. 21: Demonstration of vermicompost preparation 
in Dhanapur village

Fig. 20: Promotion of backyard poultry in Dhanapur 
village

Fig. 22: Demonstration of Kashi Aman variety in 
tomato at Dhakudandi tribal village

Paniyara and Dhanapur villages as it requires proper 

care, nurturing, picking and packing in which the 

female workers have an edge over the male 

counterparts, successful demonstrations of marigold 

variety Pusa Narangi and Pusa Basanti was conducted 

at 38 farmers' eld in an area of 6.0 ha resulted in an 

additional income upto Rs. 10000/- per household. 

Besides, rural youth of Dhanapur village were also 

trained for preparation and marketing of vermi-

compost for which 20 demonstrations were conducted 

in vermi-pit bags (Fig. 21). 

 Apart from the demonstrations, 21 Farmers-

Scientists interaction programmes were organized in all 

the selected villages during different cropping seasons 

in which farmers, farm women and Gram Pradhan of 

concerned villages participated and discussed the needs 

and performance of demonstrated interventions under 

the objectives of FFP. Four training programmes on 

backyard poultry farming & management, marigold 

cultivation  and pest management in paddy cultivation 

were organized in which 269 farmers/landless 

labourers participated. One Krishak Jagrukta Abhiyan 

on 'Doubling Farm Income for Livelihood Security' was 
thalso organized on 24  November, 2018 in Paniyara 

village in which more than 800 farmers participated.

Project 13: Scheduled tribes component (earlier Tribal 
Sub Plan) for tribals of Sonbhadra district in Uttar 
Pradesh (National Assignment by Department of 
Agricultural Research & Education, Ministry of 
Agriculture and Farmers Welfare, Govt. of India)

 Scheduled tribe component (earlier TSP) was 

initiated by the institute with an objective to reduce the 

poverty and unemployment of the tribals by improving 

the livelihood and nutritional status of selected 1512 

tribal households of Chopan block in Sonbhadra 

district. In this process, demonstrations of cucurbits viz., 

bottle gourd (Kashi Ganga), sponge gourd (Kashi 

Divya) and pumpkin (Kashi Harit) in rainy season were 

conducted at 623 tribals' elds in an area of 37.8 ha, 

which fetched an average increase of 31.3% quality yield 

as compared to the local cultivar.  Similarly, 

demonstrations of tomato (Kashi Aman; Fig. 22), brinjal 

(Kashi Uttam) and chilli (Kashi Anmol and Kashi Tej) 

were conducted at 514 tribals' elds in an area of 19.2 ha, 

20.0 ha and 23.5 ha, respectively which showed an 

increase in yield upto 38% as compared to the local 

cultivar with much superior quality. Demonstrations of 

legume vegetables viz., cowpea (Kashi Kanchan), sem 

(Kashi Haritima), pea (Kashi Udai and Kashi Nandini) 

and French Bean (Kashi Rajhans) were conducted at 543 

tribals '  elds in an area of  33.7 ha whereas 

demonstrations of root crop and leafy vegetables viz., 

radish (Kashi Hans), carrot (Kashi Arun) and palak (All 
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Fig. 23: Backyard poultry 
demonstration at Bhalukudar 
tribal village

Fig. 24 : Installation of honey processing plant

Fig. 25: Extraction of Honey A. Removal of frames 
laden with honey from bee hives, B. Decapping of 
comb cells lled with honey and C and D. Honey 
extraction using extractor under caged condition

 Apiary management in IBDC: Disinfection of 

empty combs and equipment's with 80% acetic acid 

@150 ml/hive body, disinfection of bee box with ame 

thrower (Fig. 25), dipping of contaminated equipments, 

combs in soap solution containing 7% formalin for 24 

hours, then washing the treated material with water, 

dried and used. Formic acid 1ml/box, methyl salicylate 

or ajwain extract 3ml/box for mite or when honey bee 

ying capacity declined, Sulphur powder 0.5 g/bee 

Green) were conducted at 41 tribals' elds in an area of 

8.0 ha showed a signicant increase in quality and yield 

as compared to the previous year. This year efforts were 

also made to demonstrate potato cv. Kufri Jyoti, Kufri 

Khyati and Kufri Pukhraj in an area of 3.0 ha at 140 

tribals' elds, which surpassed all the local varieties and 

fetched an average yield of 25.0 t/ha. Apart from 

vegetables, demonstrations of haldi (Megha-1), arhar 

(Chamatkar) and paddy (Swarna Mansuri) were 

conducted at 604 tribals' elds in an area of 61.0 ha, 

which fetched a better yield and quality as compared to 

the existing cultivar.

 Considering the importance of nutritional security, 

4700 kitchen garden packets containing seeds of tomato, 

brinjal, chilli, cowpea, radish, okra and cucurbits were 

provided to selected tribal households as well as 

neighboring tribal during different cropping seasons in 

2018-19. Ten on/off campus training programmes were 

also organized on different aspects of agriculture, which 

were attended by 

1574 tribals. Knap 

sack sprayers and 

v e r m i c o m p o s t 

making bags were 

also provided to 216 

tribal  households 

a f t e r  a d e q u a t e 

training. Considering 

t h e  s u c c e s s  o f 

backyard poultry 

demonstrated during 

2014-15, this year also 

efforts were made to 

provide 3400 chicks 

(day old) of CARI-

Devendra and CARI-

Nirbhik to tribals 

(Fig. 23).

Project 14: Establishment of Integrated Beekeeping 
Development Centre (IBDC)/Centre of Excellence 
(CoE) on Beekeeping at ICAR-IIVR, Varanasi

 Establishment of Honey Processing Plant along 
with bottling machine at IBDC: Integrated Beekeeping 

Development Centre (IBDC) on Honey Bee has been 

established at ICAR-IIVR, Varanasi wherein honey bee 

disease diagnosis laboratory facility as well as extracting 

and processing unit for honey and other honey bee 

products were developed. Laboratory facility is being 

established for pesticide residue analyses in honey and 

honey products.  Honey processing plant along with 
rdbottling machine has been successfully installed on 23  

October, 2018 (Fig. 24). The processing plant is semi-

automatic and it can process up to 500 kg honey per day. 

The plant is being utilized periodically for processing of 

honey. Besides these, it can be utilized for the training 

purpose to the farmers, bee-keepers and other 

stakeholders involved in bee-keeping. In addition, 

processing plant and bottling machine can be utilized on 

a service basis to stakeholders of this region. The honey 

processed from this plant is free from wax and other 

impurities and it can be directly utilized for commercial 

sale. 



Fig. 27: Diurnal activity of different insect fauna on 
sponge gourd

 Among the four crops, mustard was recorded with 

higher honey bee visit during the observation period. 

The pea crops provided least period for honey bee 

foraging which ended in the last week of the February 

(Fig. 28).

Fig. 28:  Honey bee foraging activity study

 Beekeeping awareness lecture under institute 
training programme: With an aim of promoting 

Beekeeping, the 05 scheduled training programmes on 

vegetable production were given complete one day 

hands on training on scientic bee keeping. The bee 

keeping training and awareness programmes were 

organized on 14 September 2018, 17 November 2018, 11 
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Fig. 26: Agarose gel electrophoresis showing total 
RNA extracted from honey bees

1     2     3    4     5

1 -5 Total RNA from
dead honey bees

frame for general hygiene, small amount of ajwain 

powder near outlet.

 Detection of viruses in dead honey bees: Total 

RNA has been extracted from dead honey bees collected 

near to the bee hives using Trisol method (Fig.28). Total 

RNA was used to synthesize the cDNA using Revertaid 

rst strand synthesis kit (Thermo Scientic, USA) as per 

manufacturer's instruction. PCR analysis has been 

performed with the cDNA as template using the primers 

specic to deformed wing virus and sac brood virus. But 

there were no virus specic amplication observed. This 

PCR analysis conrms that there is no association of 

deformed wing virus and sac brood virus with the dead 

honey bee samples. 

 Floristic studies in relation to honey bee, Apis 

mellifera: In continuation to last year data regarding the 

bee visits to various vegetables is recorded. Flowering of 

different vegetable crops belonging to various family 

viz., was observed round the year except in June and 

July. Honey bee foraging was observed on all crops 

except chilli and amaranths. 

 Honey bee foraging activity study: The peak 
activity of honey foraging (visit per flower) on four 
vegetable crops namely mustard, dolichus bean, radish 
and pea was recorded periodically at two days interval 
from January to March 2019

 Checklist of arthropod pollinators visiting 

different vegetables: A checklist of major arthropod 

pollinators was prepared from the vegetable ecosystem. 

The major pollinator from the region was observed as 

honey bee. All the four species of honey bees viz., Apis 

mellifera Linnaeus, 1758, A. dorsata Fabricius, 1793, A. 

ceranaindica Fabricius, 1798 and A. orae Fabricius, 1787 

were recorded during the observation. 

 Foraging behaviour of different insect fauna 

visiting sponge gourd: Diurnal activity of different 

insect fauna was also observed (Fig. 27) during the 

summer months to know about activity of different 

pollinators, the dominant pollinator and the time of 

maximum activity of the pollinators. The observations 

indicate that the maximum pollinators' activity was 

recorded during 6 to 10 AM. Pollinators included 

honeybees, bumblebees, carpenter bees, solitary bees, 

hover ies, beetles, butteries and moths. The dominant 

honey bee species was Apis orea.



January 2019, 25 January 2019 and 16 March 2019. This 

training cum awareness programme was attended by 81 

farmers from Samastipur, Madhubani, Darbhanga, 

Muzaffarpur districts of Bihar and 20 farmers from 

Kangra district of Himachal Pradesh. The participants 

were aware with benets and advanced technologies of 

beekeeping with both theoretical and practical 

experience (Fig. 29). 

Project 15: Agro infectious clones development for 
probing resistance to chilli leaf curl diseases caused by 
begomoviruses and devising integrated management 
strategy

 Diversity of leaf curl viruses infecting chillies in 
India: Among the samples collected from 7 different 

states of India, chilli leaf curl disease is found associated 

with chilli leaf curl virus (22%), tomato leaf curl New 

Delhi virus (51%), tomato leaf curl Joydebpur virus 

(26%) and other (22%). Among 32% of samples tested 

were found mixedly infected with more than one virus 

species. ToLCNDV is found to be prevalent among all 

the 7 states of survey, where as ToLCJoV is restricted to 4 

states (Tamil Nadu, Uttar Pradesh, Rajasthan and 

Fig. 29: Practical demonstration on honey bee keeping 
in IBDC

Andaman) and ChiLCV in UP, Bihar, Madhya Pradesh 

and Andhra Pradesh. In addition other viruses such as 

pepper leaf curl Bangladesh virus is found restricted to 

UP. Nearly 55% of the samples were also found detected 

with association of either α-satellite or β-satellite or both 

which are known to increase the symptom severity on 

crop plants (Fig. 30).

 Development of Agroinfectious clones: Based on 

the sequencing data, tomato leaf curl Joydebpur virus is 

found to be predominant in causing leaf curl disease on 

chilli. In addition to one sample from UP (C11), two 

samples CH82 and CHVNS were chosen for the 

infectious clone development. Initially RCA restricted 

product resolved on gel showed ~2.7kb fragment with 

XbaI and KpnI enzyme and has been cloned in 
+pBluescript II K  vector and sequenced. After 

sequencing for monomer construction for sample CH82 

monomer prepared based on the enzyme digestion XbaI 

and KpnI and CHVNS with KpnI and BamHI. Dimer also 

prepared by tandem construct for both the samples. 

Positive clone has been subjected to plasmid isolation 

and extracted plasmids were transformed into 

Agrobacterium tumefaciens strain EHA105 and the 

infectious clone has been produced. Further it was been 

conrmed with the PCR analysis using universal primer 

pair and restriction analysis. Similarly additional one 

dimer has been constructed for beta satellite (tomato leaf 

curl Bangladesh betasatelitte). Agrobacterium culture 

having the construct has been inoculated on the 

Nicotiana benthamiana plants for testing the infectivity 

and the plants were not produced any symptoms. Hence 

inoculation buffer has been with acetosyringone, MgCl  2

and MES and the clones were inoculated on N. 

benthamiana plants and are under observation. It was 

also mixedly inoculated with the ToLCJoV dimer clones. 

Out of 10 plants inoculated, only one plant produced 

symptoms on N. benthamiana plants. Plant need to be 

tested for virus. 
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Fig.30: Scenario of species distribution of begomoviruses associated with chilli leaf curl disease in India



ID  5’-3’  LOCATION  nt  

FLOOP  GCCCACTCTACTCAGGTTCCA   

1495-1864  

(AC1 and AC2 
region)  

21  

BLOOP  CTTTAATTTGAACTGGCTTTCCG  23  

F3 GCGATGAARTATGAACAGC  19  

B3 TGGTACAACGTCATTGATGAC  21  

FIP  TGCGACCTTCATCACCCTCTAGCCTGTGCTGGACTTTG  38  

BIP  TCCTGGATTGCAGAGGAAGATAGTTAAAGAATTCATGGGGGC  42  

Module 

2017-18 2018-19  

Yield  (q/ha) 
Average 
disease 
incidence 

% reduction of 
disease over 
control  

Average 
plant height  

Yield  
(q/ha)  

IDM without mulching  36.16 13  51.85  37.55  38.78  

IDM with mulching  53.83 10  62.96  40.99  44.53  

Farmers practice  33.50 18  33.33  33.59  29.06  

Untreated control  33.0 27  -  31.81  22.07  
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LAMP Assay: For the quick diagnostics of tomato leaf curl Joydebpur virus causing chilli leaf curl disease, LAMP 

primers were designed targeting AC1 gene. Details of the primers designed are:

 Assay has been validated with the infected samples. 

Infected samples were detected with virus where as 

other samples infected with other begomoviruses such 

as mungbean yellow mosaic India virus, tomato leaf curl 

New Delhi virus were not detected with this assay 

(Fig.31).

Fig. 31: Agarose gel showing LAMP assay performed 
with chilli samples for specic detection of ToLCJoV

 Field study; Integrated Disease Management 

(IDM) module has been devised for the management of 

leaf curl disease on chilli. Components used in the 

modules are as follows: Seed disinfection using Virkon S 

@ 5g/l for 20 mins; Seed treatment with imidacloprid; 

Covering of nursery seedlings with insect proof net; Soil 

application with bioconsortia formulation @ 5g/l; 

Seedling dip with imidacloprid @ 0.5 ml/lit followed by 

carbendazim + mancozeb @ 2.5g/l for 20 mins each; Soil 

application of FYM enriched with bioconsortia 

formulation; Black silver mulching; Soil application of 

neem cake @ 5 g/plant; Raising of bajra as border crop; 

Installation of yellow sticky traps @ 20 nos./acre; 

Periodical spraying with micronutrient mixture and 

Salicylic acid (2mM); Soil drenching with humic acid @ 

5ml/l; Need based application of insecticides such as 

n e e m  o i l ,  c y z p y r ,  I n t r e p i d ,   o n i c a m i d , 

chlorantraniliprole and upyridifurone. Among the 

different module, integrated module with black silver 

mulching (Module 2) is performing better than other 

module in recording highest chilli yield. Due to 

minimum natural incidence of leaf curl disease (2017-

18), effect of different module on leaf curl disease could 

not be seen. But for yield point of view, module 2 

performs better than other modules on susceptible 

cultivar Pusa Jwala. Same experiment is repeated for the 

second year (2018-19) to observe the performance. Trial 

has recorded 62.96% reduced leaf curl disease incidence 

in IDM module with mulching (Module 2) in 

comparison with control. Same module has recorded 

higher chilli yield (44.53q/ha) with greater average 

plant height (40.99 cm) (Table 8).

Table 8: Effect of different modules on chilli leaf curl disease incidence and yield
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 New Observations: First report of tomato leaf

curl Joydebpur virus causing leaf curl disease in 

Andaman and Nicobar Islands has been characterized 

and documented for the rst time. Leaf samples

from 15 symptomatic plants collected from 6 different 

locations of islands were rst tested for begomovirus 

infection using squash leaf curl virus (SLCV) antiserum 

through Dot-IBA. Thirteen out of fteen symptomatic 

samples showed positive reaction for begomovirus 

infection. To characterize the virus identity, total DNA 

isolated from the symptomatic and asymptomatic 

samples were tested using a PCR assay with universal 

primer pairs, amplifying ~1200 bp of DNA-A. All 

samples tested positive in Dot-IBA were positive in PCR 

assay also. Nucleotide sequences of amplicons from 8 

samples showed 98% identity with tomato leaf curl 

Joydebpur virus (ToLCJoV) isolates of Bangladesh

and India in BLAST analysis. DNA from one 

representative positive sample was subjected to rolling 

circle amplication followed by RFLP analysis for 

complete genome characterization. Fragment size of 

~2.7kb upon digestion with BamHI and HindIII were 

cloned and four clones were completely sequenced 

through primer walking. All the four sequences shared 

99% identity with each other and the consensus 

sequence of 2761 nt long was submitted to GenBank 

database (Accession no. MK330665). The sequence 

exhibited 98.23% nucleotide identity with the complete 

DNA-A sequence of ToLCJoV isolate from Bangladesh 

infecting tomato. Further PCR assays with the β01/02 

primer pair followed by sequencing conrmed the 

association of tomato leaf curl Joydebpur betasatellite 

(ToLCJoB) with >92% identity with earlier reported 

strains.





S. No. Crop Code Name of the 
entry

Source Zone

1. Brinjal Long 2014/BRLVAR-3 DBL-175 IARI VI (Rajasthan, Gujarat, Haryana 
and Delhi), VII

 

(Madhya 

Pradesh, Maharashtra

 

& Goa)

 

2.

 

Brinjal Round

 

2014/BRRVAR-3

 

IC-0598429

 

CHES, 

Bhubaneswar

 
V

 

(Chhattisgarh, Telangana, 

Orissa & A.P.)

 

3.

 

Cowpea 

 

(Bush Type)

 
2014/COPVAR-4

 

CP-55

 

IARI

 

VI

 

(Rajasthan, Gujarat, Haryana 

and Delhi)

 

4.

 

Dolichos Bean 

(Pole Type)

 
2014/DOLPVAR-1

 

DB-10

 

IARI

 

VII

 

(Madhya Pradesh, 

Maharashtra

 

& Goa)

 

5.

 

Sponge gourd

 

2014/SPGVAR-1

 

VRSG-1

 

IIVR

 

IV

 

(Punjab, Uttar Pradesh, Bihar 
and Jharkhand)

 

6.

 

Cucumber

 

2014/CUCUVAR-1

 

DC-83

 

IARI

 

IV

 

(Punjab, Uttar Pradesh, Bihar 
and Jharkhand)

 

7.

 

Mustard Green

 

2014/MGVAR-1

 

UHF VR-12-
1

 

Ranichauri

 

III

 

(Meghalaya, Nagaland, 
Anandman & Nicobar & A.P.)

 

 
 

S. No. Crop Code Name of the 
entry

 

Source Zone

 

1.

 

Chilli 

 

2014/CHIHYB-3

  

-

 

IV

 

(Punjab, Uttar Pradesh, Bihar 
and Jharkhand)

 

2.

 

Bitter gourd

 

2014/BIGHYB-2

 

NBIH-2009

 

Nuzi Veedu 
Seeds 

 

IV

 

(Punjab, Uttar Pradesh, Bihar 
and Jharkhand)

 

3.

 

Sponge gourd

 

2014/SPGHYB-2

 

VRSGH-1

 

IIVR

 

IV

 

(Punjab, Uttar Pradesh, Bihar 
and Jharkhand)

 

 
  

S. No. Crop Code Name of the 
entry 

 Source Zone

 

1.

 

Tomato (ToLCV)

 

2014/TOLCVRES-5

  

-

 

VIII

 

(Kerala, Tamil Nadu, 
Karnataka, Pondicherry)

 

 
-

 During the year 2018-19, a total number of 2143 

trials were conducted at 36 regular and 24 voluntary 

centres of AICRP on Vegetable Crops.

 The following recommendations under Crop 

Improvement, Crop Production and Crop Protection 
thwere made during 36  Group Meeting of AICRP (VC) 

stheld at ICAR-RARI, Durgapura from 18-21  May, 2018 

(Table 1, 2 &3). 

Table 1: Varieties identied for release and notication

Table 2: Hybrids identied for release and notication

Crop Improvement 

 Variety evaluation trials: Seven entries of 6 crops 

were identied for release and notication for different 

agro-climatic zones of the country.

 Hybrid evaluation trials: Three entries in three 

crops were identied for release and notication for 

different agro-climatic zones of the country.
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Table 3: Resistant varietal trials identied for release and notication



 Resistant evaluation trials: One entry of tomato 

was identied as tomato leaf curl virus for release and 

notication for Zone No. VIII.

Production Technologies Developed 

Vegetable Production

Drip Irrigation Studies

Ÿ Under the tropical sub humid laterite soil of Kerala, 

irrigation at 0.5 bar along with black polythene 

mulch gave highest yield (387.5q/ha) and C:B ratio 

(1:1.9) in oriental pickling melon.

Ÿ 100% application of water soluble fertilizers (18:18:18 

NPK) through drip irrigation in hybrid chilli var. 

Kashi Surkh, recorded the maximum fruit yield of 

110.33q/ha with maximum C:B ratio of 1:2.35 under 

Varanasi condition. 

Weed Management Studies

Ÿ Mulching with black-silver polythene (double 

coated 30 micron) recorded maximum green chilli 

yield of 119.34 q/ha and 87.7 q/ha with maximum 

C:B ratio of 1:1.40 and 1:1.82 in chilli varieties cv. 

Kashi Tej and Kashi Anmol, respectively at Varanasi 

and Hisar conditions. However at Ludhiana, the 

same treatment recorded highest yield of 317.9 q/ha 

with C:B ratio of 1: 3.05.

Ÿ Pre-emergence application of Pendimethalin @ 

6ml/L + one hand weeding at 35 days after sowing 

gave maximum fruit yield of 81.26 q/ha with highest 

C:B ratio 1:2.48 in Okra cv. Arka Anamika under 

Kalyanpur condition.

Ÿ Pre emergence application of Pendimethalin @ 6 

ml/L along with one hand weeding  gave highest 

okra yield (129.5 q/ha) with highest C:B ratio of 1: 

1.61 under Ludhiana condition. 

Integrated Nutrient Management

Ÿ Application of vermicompost @ 2.5t/ha + 1/2 

recommended dose of NPK (150:50:100 kg/ha)gave 

maximum yield (164.56 q/ha) with maximum C:B 

ratio of 1: 3.16 in broccoli under Bhubaneswar 

condition. 

Organic Trials

Ÿ Application of vermicompost @ 5 t/ha + PSB + 

Azospirillum (each 5 kg/ha) gave maximum fresh 

leaf yield (145.93 q/ha) in amaranth. However, the 

highest net return (Rs. 1,58,860) and maximum C:B 

ratio (1:3.38) was recorded with application of FYM 

20 t/ha + PSB + Azospirillum (each 5 kg/ha) under 

Nagaland condition.

Seed Production

Ÿ Based on three years data it was concluded that 

transplanting of 24 or 27 days old seedlings of brinjal 

cv. Gulabi resulted in maximum and on par seed 

yield (7.59 q/ha and 7.51q/ha, respectively) under 

Hyderabad condition. Hence, it is recommended for 

agro-climatic condition of Zone V.

Ÿ Sowing of palak cv. All Green in the rst fortnight of 

October with one leaf cutting produced the highest 

seed yield of 29.21 q/ha with higher seed quality at 

Pantnagar. Hence, it is recommended for agro-

climatic condition of Zone I.

Ÿ Sowing of palak cv. All Green during October with 

one cutting gave a signicantly higher seed yield 

(15.66q/ha) along with highest seed quality at 

Varanasi. The C:B ratio was also higher. Hence, it is 

recommended for agro-climatic condition of Zone IV.

Ÿ Pre-emergence application of Pendimethalin @ 0.75 

kg ai/ha followed by one hand weeding at 40 DAS 

produced maximum seed yield (14.7 q/ha) with C:B 

ratio of 1:2.11 in green pea cv. Arkel at Pantnagar 

condition. Hence, it is recommended for agro-

climatic condition of Zone I.

Ÿ At the end of three year experiment, highest seed 

yield (9.55 q/ha) was recorded in chilli cv. LCA-334 

in weed free plot followed by straw mulch (8.12q/ha) 

at Hyderabad condition. Hence, it is recommended 

for agro-climatic condition of Zone V.

Ÿ Mulching with black polythene in chilli cv. LCA-620 

recorded highest seed yield (13.9q/ha) along with 

C:B ratio (1:1.02) at Lam. Hence, it is recommended 

for agro-climatic condition of Zone V.

Ÿ Based on three years experimental results, better 

germination percentage with other quality traits 

with C:B ratio of 1:1.92 were observed in seed coating 

with Carbendazim @2g/kg seed + Imidachloprid 

@2ml/kg seed + Diammonium phosphate @30g/kg 

seed + IIHR micronutrient mixture @ 20g/kg seed in 

chilli cv. LCA-625 at Lam. Hence, it is recommended 

for agro-climatic condition of Zone V.

Ÿ Foliar spray of growth retardant Cycocil @ 500ppm 

and spacing at 60 x 30 cm increased the seed yield 

and quality in Okra cv. Phule Utkarsh during kharif 

season at Rahuri. Hence, it is recommended for agro-

climatic condition of Zone VII.
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Ÿ Highest seed yield of 270.09 kg/ha was recorded 

with foliar spray of NAA 30 ppm at 5 days before 

transplanting in nursery, 25days, 45days and 65 days 

after transplanting in Chilli cv. Phule Jyoti at Rahuri. 

Hence, it is recommended for agro-climatic 

condition of Zone VII.

Ÿ High quality seeds (germination percentage, seed 

weight, speed of germination, vigor index, etc.) were 

extracted when fruits were harvested 45 days after 

anthesis and allowing post-harvest ripening for 10 

days before seed extraction from fruits of pumpkin 

cv. Punjab Samrat at Ludhiana. Hence, it is 

recommended for agro-climatic condition of Zone 

IV.

Protected Cultivation

Ÿ At Jabalpur, maximum yield (865.94 q/ha) net return 

(Rs. 8,53,717/ha) and C:B ratio (1:4.14) was recorded 

in the treatment V1S1P1 (Hybrid Sun Cherry Extra 

Pure+ 100X 45 cm + pinching & staking) in naturally 

ventilated polyhouse condition. Hence it is 

recommended for Keymore Plateau & Satpura Hills 

of Madhya Pradesh in Agro-climatic zone VII.

Ÿ At Jabalpur, it is observed that the maximum yield 

(200.0 q/ha) along with a net return Rs. 2,27,680/ha 

and C:B ratio of 1:4.15 was recorded when hybrid 

tomato Arka Rakshak was grown under rain shelter 

with a spacing of 100cm x 60 cm. Hence, it is 

recommended for Keymore Plateau and Satpura 

Hills of Madhya Pradesh Agro-climatic zone VII.

Physiology, Biochemistry and Processing

Ÿ PAU, Ludhiana, carried out biochemical estimation 

of antioxidant components in tomato, pumpkin, 

bitter gourd and muskmelon genotypes during 2017-

18. Various quality parameters such as vitamin C, 

TSS, carotenoids, phenols and total sugar contents 

were reported in different genotypes of vegetable 

crops. Tomato Determinant Variety -3 exhibited 

highest vitamin C (40.62 mg/100g) and lycopene 

(2.28 mg/100g) content. 

Ÿ Oxalate content in tomato varieties was reported at 

PAU, Ludhiana and IIVR, Varanasi. Both centres 

estimated oxalate content and citric acid in different 

AVT-I and AVT-II varieties of AICRP trials during 

breaker, turning, ripe and fully ripe stage of harvest. 

Maximum oxalate content and acidity in tomato 

varieties were recorded at breaker stage and 

minimum at fully ripe stage.  

Ÿ during 2017-18, assessment Under processing trials 

of tomato varieties under AVT-I  and AVT-II for 

processing quality traits were carried out at IIVR, 

Varanasi, PAU Ludhiana and IIHR Bangalore. 

Tomato Determinant-7 (AVT-I) had maximum 

ascorbic acid, TSS and lycopene content whereas 

Tomato Determinant-5 (AVT-I) had minimum 

lycopene content in all stages of harvest of breaker, 

turning, ripe and fully ripe stages of harvest.

Protection Technologies 

Integrated Disease Management

Ÿ Nursery disease management using bioagents and 

new fungicides (8.18) at Hyderabad: Three years 

data have been concluded at Hyderabad centers and 

found that in tomato among the different treatments 

tested for the nursery disease management, 

Trichoderma viridae  was found effective among the 

bioagents in management of damping off. In Brinjal 

among the different bioagent tested, Trichoderma 

viridae was found effective in management of 

damping off. In Chilli among the tested bioagents, 

minimum damping off was recorded in Pseudomonas 

ourescence treated plot.

Ÿ Integrated management of vector borne virus 

diseases of chilli (Veg 8.19) at Kalyani, Sabour, Solan 

and Rahuri: Treatment T  involving application of 5
2neem cake @ 1.0kg/m in the seed bed, spraying of 

Cyazpyr @ 1.8ml/L 2-3 days before transplanting, 

seed treatment with Imidacloprid @ 8g/kg, seedling 

dip of Imidacloprid @ 0.5ml/L and growing of two 

rows of maize as border crop in the main eld along 

with silver agrimulch sheet + rotational spraying of 

insecticides (Acephate @ 1.5g/L+ neem oil @ 

2.0ml/L) followed by (Fipronil @ 1.0 ml/L+ neem oil 

@ 2.0ml/L), (Imidacloprid @ 2 g/15L+neem oil @ 

2.0ml/L) and (Cyazypyr @ 1.8ml/L) at 7 days 

interval till fruit formation was  found very effective 

and signicantly reduced chilli leaf curl disease, 

white y and thrips  populations, while increased 

the fruit yield. The ICBR was 3.46 at Kalyani on 

cultivar Sel-4, 3.42 in cultivar DKC-8 at Solan, 

whereas, C:B ratio 1:2.2 at Sabour, 1:1.76 on cultivar 

Phule Jyoti at Rahuri. However, the samples of 

marketable green chilli analyzed at Kalyani for 

pesticide residues and no pesticides have been 

detected and quantied. 

Ÿ IDM package for tomato diseases (Veg 8.20) at 

Bhubaneswar, Hyderabad, Junagadh, Solan and 
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Kalyani: Treatment T  integrated management 5

practice involving seed priming with Seed Pro @ 4g/ 

kg of seed followed by soil application of Seed Pro @ 

10g/kg of soil while lling of protrays and soil 

drenching of Seed Pro @ 5% after seed germination 

followed by covering with 50- mesh nylon net of 

nursery bed supplemented with border row planting 

(2 rows) of  maize at  least  15 days before 

transplanting of seedlings in the main eld followed 

by seedl ing dip with 0 .1% (Carbendazim 

12%+Mancozeb 63% WP) at the time of transplanting 

and sequential spraying with Acephate 75% WP @ 

1.5g/l on 10 DAT, Fipronil 5% SC @ 1.5ml/l on 20 

DAT, Copper hydroxide 77% WP (2.0g/l) on 25 DAT, 

Imidacloprid 70% WG @2g/15l on 40 DAT, 

Fenamidone 10% + Mancozeb 50% WDG (0.25%) two 

to three times from 45 DAT at 10 days intervals was 

highly effective in the management of tomato 

diseases and maximum fruit yield. The C:B ratio 1:4.0 

on variety Utkal Kumari at Bhubaneshwar, 1:1.75 in 

variety Arka Vikas at Hyderabad, whereas, ICBR 5.2 

on cultivar JT- 3 at Junagarh, 6.16 on variety Naveen 

at Solan, 5.7 on hybrid L-37at Kalyani was recorded. 

Pesticide Residue Analysis at Kalyani for this 

treatment revealed that no pesticides have been 

detected. 

Ÿ However, at Rahuri chemical module T4 comprising 

of seed treatment with Captan 50% WP (2g/kg) + 

drenching of nursery by fosetyl Al 80% WP @ 0.1% 

immediately after germination, foliar spray of 

nursery with copper hydroxide 77% WP (2.0g/l) at 3-

5 leaf stage and in main eld seedling dip with 0.1% 

(Carbendazim 12% + Mancozeb 63%WP), spray of 

Acephate 75% WP @ 1.5 g/l on 10 days after 

transplanting, spray with Fipronil 5% SC @ 1.5 ml/l 

on 20 DAT after transplanting, spray with Copper 

hydroxide 77% WP (2.0g/l) on 25 DAT, spray with 

Imidacloprid 70% WG @ 2g/l on 40 DAT and spray 

with Fenamidone 10% + Mancozeb 50% WDG 

(0.25%) two times was effective. The C: B ratio was 

1:1.74 on cultivar Phule Raja which may be 

recommended.

Ÿ IDM packages for cucurbit diseases (Veg 8.22) at 

Kalyani and Rahuri: Integrated IDM moduleT  5

involving growing of two rows of maize as border 

crops and use of agrisilver mulch sheet followed by 

seed treatment with Carbendazim 12%+ Mancozeb 

63% @ 3 g/kg and drenching of Captan 70% + 

Hexaconazole 5%WP @ 0.1% 15 days after 

germination followed by spraying of  Tebuconazole 

50% + Trioxystrobin 25% @ 1g/l + spray with 

(Imidacloprid 17.8 SL @ 7.5 ml/ 15 l+ Neem oil 0.2%) 

followed by Fosetyl-Al @ 0.1% followed by spraying 

of Tebuconazole 50% + Trioxystrobin 25% @ 1g/l + 

spray with (Imidacloprid 17.8 SL @ 7.5 ml/ 15 l + 

neem oil 0.2%) followed by Fosetyl-Al @ 0.1% at 10 

days interval  was highly effective against gummy 

stem blight, powdery mildew and downy mildew 

with maximum fruit yield. The ICBR 8.9 in bottle 

gourd cv. Jorabota (Local) was recorded at Kalyani, 

C:B ratio 1:3 in cucumber variety Himangi was 

recorded at Rahuri. The marketable bottle gourd 

fruits analyzed for pesticide residue at Kalyani and 

no pesticides have been detected. 

Integrated Insect Pest Management

Ÿ Spraying Neem Seed Powder Extract (40 g/litre) at 

an interval of 10 days starting from 25 DAT in 

cabbage (cv. Unnati) was found most effective for the 

management of Diamond Back Moth (DBM) with 

lowest cumulative DBM count of 0.95/plant 

compared to 6.15 in  untreated control. The increase 

in marketable yield was 89.3% over untreated control 

with benet cost ratio of 5.53 at Bangalore.

Ÿ Cyantraniliprole 10.26% OD @ 1.8 ml/litre at 10 days 

intervals starting from appearance of Tuta absoluta in 

tomato (cv. Arka Rakshak) was found most effective 

for the management of the pest with fruit damage of 

2.9% compared to 35.8% in untreated control. The 

marketable yield was 88.5 t/ha in this treatment 

compared to 43.3 t/ha in control with C:B ratio of 

1:5.71 at Bangalore.

Ÿ For the management of leaf hoppers and whiteies 

on okra (cv. Phule Utkarsha) two sprays of 

Flupyradifurone 200 SL @ 200 g a.i. /ha (2ml/litre) at 

an interval of 10 days starting from the pest 

infestation of leaf hoppers and whiteies, with 

highest yield of 197.85 q/ha and C:B ratio of 1:2.75 at 

Rahuri.

Ÿ For the management of thrips and mites in chilli, 

Spiromesifen @ 0.6 ml/litre was effective against 

mites followed by Emamectin benzoate @ 0.5 g/litre 

and for the management of thrips, Fipronil @ 0.35 

g/litre was effective followed by Emamectin 

benzoate @ 0.5 g/litre. Highest yield (64.4 q/ha) was 

obtained in Emamectin benzoate treatment with B:C 

ratio of 1.65 at Hyderabad. 
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Ÿ Studies on the management of brinjal shoot and fruit 

borer under protected and open conditions indicated 

that the pest infestation under net house conditions 

reduced signicantly and yield increased about 2.36 

times i.e., 136% in comparison with open conditions 

in Punjab.

Ÿ IPM module in cucurbits cv. MH 27 indicated 

Module 4 (seed treatment with Imidacloprid 48 FS @ 

5-10g/kg seed, removal of cotyledon leaves 7 days 

after germination, spraying Emamectin benzoate 25 

WG @ 0.04 g/litre, spraying neem oil 3000 ppm@ 

5ml/litre and installation of cue lure traps 15 /acre 

and spraying Spinosad 45 SC 0.3 ml/ha) indicated 

56.64 per cent reduction in fruit y population with 

fruit yield of 155.82 q/ha at Punjab.

Ÿ In okra cv. Kashi Pragati seed treatment with 

Pseudomonas putida 1% A.S. @ 10 ml/ kg seed + 

application of 20 tons of FYM enriched with 5 lit of 

Pseudomonas putida/ha was found effective with 

reduction in 68.5% root knot nematode, Meloidogyne 

incognita nal population, root knot index 1.3 and 

42% increase in marketable yield with B: C ratio of 

1.25 under open eld condition at Varanasi.

Ÿ In tomato cv. Kashi Aman, nursery drenching 

(substrate treatment with 5 ml of Bacil lus 

amyloliquefaciens 1% A.S. / kg of coco peat for 

producing seedlings of tomato in portrays) + 

application of 20 tons of FYM enriched with 5 lit of B. 

amyloliquefaciens 1% A.S /ha was found effective 

with 70% reduction in nal population of root knot 

nematode, Meloidogyne incognita, root knot index 1.8 

and 24.7% increase in marketable yield with B: C 

ratio of 1.18 under open eld condition at Varanasi. 

Ÿ Breeder Seed Production: During the year 2018-19, a 

total of 41929.390 kg Breeder Seeds produced against 

the indent of 20615.990 kg for 198 varieties of 35 

vegetable crops by 21 coordinating centres. During 

the year 2018-19, an indent of 14125.960 kg breeder 

seed for 185 varieties of 34 vegetable crops have been 

received from the Deputy Commissioner (Seed) 

DAC, GoI, New Delhi and the same have been 

allotted to 21 coordinating centres for under taking 

the production. A total of 14402.010 kg of Breeder 

Seeds has been produced against the indents. 

However, the nal production gures are awaited 

from many centres for some vegetable crops.
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 KVK-Bhadohi conducted 106 Training Programme: 
training programme to farmers, rural youths and 
extension personnel to orient them in the frontier areas 
of technology development under cereals, oilseeds, 
pulses, vegetables, fruits, livestock and home science 
covering a total of 2308 beneciaries including 1387 
male and 719 female participants (Table 1 & Fig. 1).

Table 1: Training programmes organized 

Fig. 1: Training Farm Women

 

 

 

 

 

Krishi Vigyan Kendras

ICAR- KRISHI VIGYAN KENDRA, BHADOHI

Fig. 2: CFLD on Mustard (RH-749)

Fig. 3 : OFT-  Cropping System

 Front Line Demonstration on agricultural 
discipline: A total of 21 front line demonstrations 

(FLDs) on pulses, oilseeds, paddy, wheat, vegetables 

and fodder crops were conducted in 126.39 ha area in 

order to establish the production potential of improved 

technologies at the 556 farmers' elds  (Table 2 & Fig. 2). 

 Front Line demonstration on livestock: Under 

livestock production, a total 02 demonstrations were 

conducted i.e. on disease management  (Table 3).

 FLD on Other Enterprise:  A total no. of 02 

demonstrations on kitchen gardening conducted at 20 

farmers' eld as details given in (Table 4).

 Technology Assessment and Renement: A total 

of numbers of 06 On Farm trials (OFTs) were conducted 

in different villages of KVK Bhadohi for assessment of 

selected technologies in agriculture & allied subjects. 

Ÿ Low income from rice-wheat cropping system: 
Mostly farmers of the district follow rice-wheat 

cropping system. New intervention in a trial was 

formulated with Urdbean + Vegetable Pea + Wheat 

(late sown) against farmer practices rice-wheat. In 

trials Urd + Vegetable Pea + Wheat (late sown) gave a 

yield of 12.80, 12.20&16.35 q/ha as against farmers 

practice Rice + Wheat 48.8 & 44.2 q/ha respectively. 

However, the total net income (Rs. 170954.00 / ha.) 

and C:B ratio (1:2.41) from new intervention as 

    
Clientele  No. of 

Courses  

Male  Female  Total 
participants

Farmers & farm 
women  

95  1252  584  1836

Rural youths  06  31  74  105

Extension 
functionaries

 

05
 

104
 
61

 
165

Total
 

106
 

1387
 

719
 

2308



Category and 
Crop 

No. of 
Farmer  

No. of 
Units  

Area  
(ha)  

Yield (Kg)  %  change in 
yield  Demonstration  Check  

Kharif  10  10  0.025  6066.0  4670.8  47.5  

Rabi 10  10  0.025  1415.1  900.78  55.88  

Crop
 

Variety
 

No. of 

Farmers
 

Area
 

(ha)
 

Yield (q/ha)
 

% Increase 

in yield
 

Demo
 

Check
 

High
 

Low
 

Average
 

Mustard
 

RH-749
 

77
 

30.0
 

33.75
 

22.50
 

27.80
 

17.90
 

55.31
 

Sesame
 

Pragati
 

45
 

20.0
 

6.5
 

3.9
 

5.5
 

4.7
 

17.02
 

Mustard
 

P-30
 

15
 

2.5
 

21.25
 

16.20
 

19.9
 

17.9
 

11.17
 

Chickpea
 

GNG-1581
 

32
 

10.125
 

28.5
 

18.40
 

21.55
 

17.20
 

25.29
 

Field pea
 

Aman
 

78
 

20.0
 

29.45
 

16.80
 

20.75
 

16.65
 

24.62
 

Lentil
 

PL-08
 

22
 

10.0
 

21.66
 

12.15
 

16.35
 

11.0
 

48.63
 Pigeon pea

 
NDA-2

 
21

 
10.0

 
21.66

 
12.15

 
16.35

 
11.0

 
48.63

 Urdbean
 

Pant Urd-4.0
 

26
 

10.0
 

9.8
 

5.4
 

6.9
 

5.6
 

23.21
 Pigeon pea

 
P-991

 
05

 
0.533

 
9.7

 
5.5

 
8.2

 
7.6

 
7.8

 Paddy
 

P-2511
 

15
 

2.0
 

59.9
 

44.5
 

54.8
 

32.6
 

69.37
 Paddy

 
P-44

 
02

 
0.375

 
58.35

 
50.25

 
55.50

 
48.80

 
15.7

 Wheat
 

HD-2967
 

22
 

2.8
 

68.00
 

55.30
 

62.10
 

48.20
 

28.84
 Bajra

 
NBH-4903

 
11

 
2.0

 
26.80

 
16.30

 
22.20

 
16.20

 
36.42

 Cowpea
 

Kashi Nidhi
 

31
 

1.0
 

138.6
 

107.7
 

128.2
 

99.7
 

28.6
 Tomato

 
Kashi Aman

 
35

 
1.0

 
473.7

 
382.6

 
457.2

 
273.7

 
67.0

 Chilli
 

Kashi Anmol
 

32
 

1.0
 

168.4
 

123.1
 

153.6
 

124.7
 

23.2
 Vegetable Pea

 
Kashi Mukti

 
44

 
1.0

 
146.7

 
112.2

 
128.8

 
113.9

 
13.0

 Berseem
 

Vardan
 

31
 

2.0
 

1240
 

810
 

986
 

701
 

40.65
 Hybrid Napier

 
HN

 
3

 
0.039

 
1725

 
1455

 
1580

 
0

 
0

 Azolla
 

Azolla
 

9
 

0.0125
 

486q/ 125 

sq m/HY

 

398q/ 125 

sq m/HY

 

456q/ 125 

sq m/HY

 

0
 

0
 

Category  Name of the 
technology 
demonstrated  

No. of 
Farmers  

No.  of Units 
(Animal/ Poultry/ 

Birds, etc)  

Major parameters  %  Change  in major  
parameter  Demo  Check  

Cattle/ 
Buffalo  

Control of Liver 
Fluke infestation in 

Cattle  

75  154  Survivality, Milk 
Production and Growth 

Parameter  

99% animal are disease 
free  

Sheep & 
Goat 

Control of Liver 
Fluke infestation in 
Sheep/ Goat  

48  1767  Survivality and Growth 
Parameter  

99% animal were 
disease free  

 Table 3:  Front Line Demonstration on livestock 

Table 4: FLD on Nutritional Security
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against farmers practices (Rs. 121435 / ha.) and 2.35 

respectively. Hence it may concluded that in the trial 

Rs. 49519.00 per ha was obtained extra income 

against farmer practices (Fig. 3).

Ÿ Qualitative and quantitative improvement of 
sheep wool by crossing improved cross breed Nali 
X Marino : In trial 15 sheep farmers were selected 

Table 2: Front Line Demonstration on crops

and given male sheep cross breed Nali X Marino 

brought from Sheep Breeding Farm, Naugarh before 

distribution, all the male sheep were dewormed with 

broad spectrum anthelmintic drugs. The lamb born 

by cross bred male sheep have better wool quality, 

survivability and diseases incidences were also 

lowered like abortion in herd against the farmers 

practices (Fig. 4)



Ÿ High incidence of anestrus in dairy animals due to 

deciency of micro and macro nutrients: In dairy 

cattle due to deciency of micro and macro nutrient 

the animals does not come into heat & show the 

estrus, which is a great loss for the dairy owners. 

Keeping in view UMMMB (Urea Molasses Mineral 

Mixture Block) were used to active the hormones 

responsible for the cycle again with normal 

physiology. Under trial 60% animals come into heat 

& conceived as against zero percent in farmers 

practices. In lactating animal the use of UMMMB 

daily the milk production were increased about 0.79 

litre per day per animal. The additional cost Rs. 2-3 

per day/ animal against farmers practices.

Ÿ Intercropping of turmeric in established mango 

orchard after center opening: An OFT was 

conducted at 05 farmers elds in mango orchard 

after centre opening. The turmeric varieties Megha 

was shown in month of April 2018. The yield  of 

turmeric was recorded as 171.6 q/ha and net income 

was Rs. 106364.00 / ha as additional income  from the 

new intervention of turmeric intercropping in 

mango orchard. Whereas under farmer practice, they 

grow orchard for mango production. The C:B ratio 

was 1: 2.63.

Ÿ Assessment of drudgery reduction and enhancing 
work efciency of farm women during harvesting 

of paddy through serrated sickle: Five trials were 

conducted on harvesting of paddy with serrated 

sickle. Serrated sickle was provided. Farmers 

practice was also recorded. It was observed that 

using serrated sickle is more effecting in reducing 

drudgery, saving time and safety in use. The 
2harvesting rate was 19.05 m /hour with serrated 

2sickle and 16 m /hour with non-serrated sickle. 

Working heart rate was 86 beat/ minute with 

serrated sickle and 93 beat/min with non-serrated 

sickle.

Fig. 5: Field Day on Mustard (RH-749)
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Fig. 4: OFT- Qualitative and quantitative improvement 
of sheep wool and hair 

Ÿ Assessment and enhancement in work efciency 
and reducing high drudgery of farm women 

involved in okra plucking: Ten trials on okra 

plucking was conducted at farmers eld. Okra 

pluckers and hand gloves were provided to the 

farmers. It was observed that plucking of okra with 

hand gloves and plucker reduced drudgery, safe 

from direct contact to pesticides and extended work 

efciency of farm women. The working efciency 

was 4.75 kg/hrs with plucker and hand gloves and 

2.25 kg/hrs without plucker and hand gloves. 

 Extension programmes: Extension programme 

were conducted to disseminate and popularize 

improved agricultural technology for the benet of the 

stakeholders of the farming community. During the 

period under report KVK has organized 09 special days 

like Kisan Diwas and Mahila Krishak Diwas involving 

628 beneciaries. For the dissemination of the 

technology at  rapid mass KVK has organized 09 eld 

days on Cow Pea (Kashi Nidhi), Paddy(Pusha 

Sugandha-5), Vegetable Pea(Kashi Mukti), Chilli(Kashi 

Anmol), Mustard (RH-749), Lentil(PL-08), Chick 

Pea(GNG-1581), Pigeon Pea(NDA-2), and Wheat(HD 

2967), where 418 farmers & farm  women participated. 

Besides these, KVK organized Kisan Mela, Animal 

Health Camp, Field Visit and eld day, Diagnostic Visits 

and exposure visit involving 13853 participants.

(Fig. 5 & 6)

Fig. 6: Field Day on Chickpea (GNG-1581)



Clientele No. of 
Courses 

Male Female Total 
participants 

Farmers & 
farm 
women 

78 1264 366 1630 

Rural 

youths 

10 91 124 215 

Total 88 1355 490 1845 

 

Crop Variety No. of 
Farmers

 
Area
(ha)

 
Yield (q/ha) % 

Increase 
in yield

 Economics of 
demonstration 

(Rs./ha)

 Economics 
of  check

 

(Rs./ha)

 

Demo

 

Check

 

B:C ratio

  

Groundnut

 

K-6

 

25

 

12

 

13.32

 

10.3

 

37.3

 

1.8:1

 

1.5:1

 

Mustard

 

RH 749

 

12

 

04

 

20.6

 

16.9

 

19.5

 

2.6:1

 

2.2:1

 

Mustard

 

PM 30

 

05

 

02

 

20.4

 

17.5

 

16.6

 

2.6:1

 

2.3:1

 

Mustard

 

Pusa Tarak

 

103

 

36

 

21.44

 

18.4

 

16.52

 

2.7:1

 

2.4:1

 

Pigeon pea

   

NA 2

 

25

 

10

 

18.6

 

14.2

 

30.98

 

3.6:1

 

2.7:1

 

Chickpea

 

Pusa 547

 

29

 

10

 

19.5

 

14

 

42.3

 

2.5:1

 

2.0:1

 

Chickpea

 

GNG-1581

 

14

 

1.5

 

15.0

 

12.9

 

15.30

 

2.44:1

 

2.02:1

 

Field pea

 

Prakash

 

61

 

20

 

18

 

13

 

38.46

 

2.2:1

 

1.8:1

 

Lentil

 
PL 8

 
34

 
10

 
15.5

 
14

 
37.78

 
2.0:1

 
1.7:1

 

Pusa Shivalik
 

03
 

0.34
 

15.5
 

11.5
 

34.78
 

2.0:1
 

1.7:1
 

Paddy
 

Pusa 44
 

01
 

0.32
 

58.2
 

44.9
 

29.62
 

2.0:1
 

1.5:1
 

PS 2511
 

04
 

1.6
 

55.7
 

44.9
 

24.05
 

1.97:1
 

1.5:1
 

Wheat
 

HD 2967
 

06
 

2.5
 

51
 

41.5
 

22.89
 

2.4:1
 

1.2:1
 

Wheat timely 

sown
 HD 2967

 
13

 
5

 
57.6

 
51.2

 
12.5

 
2.3:1

 
1.7:1

 

Cowpea
 

Kashi Nidhi
 

8
 

1.0
 

160.62
 

134.0
 

19.86
 

4.27:1
 

3.56:1
 

Kashi Nidhi
 

11
 

1.09
 

155.14
 

130.8
 

11.77
 

4.24:1
 

3.57:1
 

Tomato   11  1.0  300  240  25.0  5.33:1 4.53:1  

Chilli   10  1.0  148  112  32.14  6.1:1 4.5:1  

Vegetable 
pea  

Kashi Mukti  13  1.01  117.38  100.4  16.98  4.78:1 3.87:1  

Cauliower  Sabour Agrim  08  1.05  112.37  90.4  24.31  5.06:1 4.07:1  

Total  396  121.41       
 

B:C ratio

   
    

Table 6:  Front Line Demonstrations

Table: 5 Details of Training Programmes Fig. 7: Training Farm Women on Mushroom
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ICAR-KRISHI VIGYAN KENDRA, DEORIA

 To increase the income of Training programmes: 
farming communities, a total of 78 including on and off 
campus training courses were organized in different 
thematic areas in which 1630 farmers & farm women 
benetted. In addition, 10 training programmes on 
agriculture entrepreneurship for rural youth / school 
dropout were organized at on and off campus in which 
215 rural youth participated (Table 5 & Fig.7 & 8)

Fig. 8: On Campus Training Programme 

 Front Line Demonstration: FLD programme under 
oilseed, pulses, cereals, vegetables, livestock, other 
enterprises a total of 121.41 ha.  and 383 units/animals 
were the conducted during the year at 600 beneciaries 
farmers elds (Table 6 & Fig. 9 & 10 ). 



Category  Thematic area  No. of 
Farmer  

No. of 
Units 

(Animal  

Major parameters  %  
change  

in major  
parameter  

Economics
of 

Demo.  
(Rs.)  

Economics
of  

check  
(Rs.)  

Major 
parameters  

Major 
parameters  

Cattle  Disease 
Management  

68  85  7.72  6.28  22.93  1.96  1.62  

56  152  6.90  6.30  9.52   1.64  

Breeding 
Management  

10  10  07  03  133.33  1.73  1.28  

07  07  638.2 q/ha  542 q/ha  17.75  2.29  2.02  

05  05  384.4q/ha  278 q/ha     38.27  2.25  2.13  

Goat  Disease 

management  
34  78  18.8  12.10  55.37  3.45  2.21  

Nutrition 
management  

24  46  16.20  12.45  30.12  3.42  2.82  

Total  204  383       

Table 7:  Front Line Demonstration on Livestock

gave 101.88 per cent increase in yield over no irrigation 

at pod formation stage and 43.6 percent increase in yield 

over irrigation at pod formation stage in broadcasted 

sown of pigeon pea crop.

 Low yield in wheat due to low moisture 

conservation:  KVK, Deoria Uttar Pradesh conducted an 

on-farm trial to assess on performance of Hydro gel in 

wheat crop at 6 deference locations. The results 

indicated that the application of three irrigation at 20, 60 

and 85 days after sowing of wheat crop gave 61.58 

percent increase in yield over one irrigation at 20 days 

after sowing of wheat crop and 4.6 percent increase in 

yield over application of one irrigation at 20 days after 

sowing + hydro gel in wheat crop

 Low income due to sowing of Sugarcane as mono 

crop: Today, intercropping has play great importance 

on uplift of economic status of farmers. The KVK, 

Deoria, U.P. laid out an on-farm trail on intercropping of 

cowpea with spring sown sugarcane to assess the 

increase income through intercropping.  The 

intercropping of cowpea in double row with sugarcane 

gave maximum yield of sugarcane (886.12 q/ha.) and 

cowpea (74.2/ha) along with highest C:B ratio (1:4.28). It 

is also observed that due to intercropping of cowpea 

which is a leguminous crop the yield of sugarcane also 

increased 11.72 and 24.04 percent over check in single 

and double row planting respectively.

 Low yield due to pod borer in infestation in 

pigeon pea: Pigeon pea is an important pulse crop of 

Deoria Uttar Pradesh and high infestation of pod borer 

resulting in yield loss. Use of NPV 250 LE/ha + use of 

bird perches + spraying of Emamectin benzoate @ 100 

gm/ha reduced the percentage of pod damage from 15 

to 7 and yield was increased by 4.76%. 

Fig. 9: FLD on Paddy (PS-2511)

Fig. 10: FLD on Chickpea (GNG-1581) 
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Technology Assessment and Renement 

 Low yield in pigeon pea due low moisture during 

pod lling: An  on-farm trial was conducted to assess 

the  irrigation management in pigeon pea at pod 

formation stage at 6 deference locations. The results 

indicated that the application of irrigation at pod 

formation stage in raised bed sown pigeon pea crop 



 
Activities  No. of programmes  No. of farmers  No. of Extension 

Personnel  
TOTAL  

Advisory Services  33  146  0  146  

Diagnostic visits  160  275  0  275  

Field Day  3  68  07  75  

Kisan Ghosthi  9  856  28  884  

Kisan Mela  1  3150  50  3200  

Exhibition  8  5000  72  5072  

Scientists' visit to farmers eld  287  389   389  

Celebration of important days  6    0  

Special day celebration  3  1200  28  1228  

Animal Health camp  01  82  06  88  

Total 511  11166  191  11357  

 

Clientele  No. of 
Courses  

Male  Female  Total 
participants  

Farmers & Farm 
Women

 

68
 

1119
 

282
 

1401
 

Rural Youths
 

6
 

78
 

31
 

109
 Sponsored 

Training

 

1
 

35
 

-
 

35
 

Total

 

75

 

1232

 

313

 

1545

 

 Low yield of paddy due to false smut infestation: 

Rice is an important crop of Eastern Uttar Pradesh and 

high infestation of false smut resulting in yield loss. Seed 

treatment with carbedazim @ 2.5 gm/ kg  seed + 

spraying of propiconazole 25%EC @ 0.1% during  

panicle initiation  (booting stage/ initiation of 5% Ear) 
2 reduced the no. of infested ears / m from 9  to 2 and 

yield was increased by 5.1%. 

Table 8: Extension Programme 

Fig. 11: Address by Hon`ble Agriculture Minister U.P. 
Govt. during kisan mela

Fig. 12: Mahila Kisan Diwas celebration at KVK 
Deoria
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 Extension Activities: A total of 511 extension 

activities were organized during the period 2018-19  by 

the KVK. (Table 8 & Fig. 11 &12) 

ICAR- KRISHI VIGYAN KENDRA, KUSHINAGAR  

 Training Programmes: Krishi Vigyan Kendra, 
Kushinagar organized 75 need based on and 
off–campus training programmes under human 
resource development comprising diverse aspects of 
production technologies of cereals, oilseeds, pulses, 
vegetables, livestock, soil health management, value 
addition, household food security, and women 
empowerment benetting a total of 1545 participants 
comprising 313 female and 1232 male farmers, rural 
youth and extension functionaries (Table 9 & Fig. 13).

Table 9: Training programmes organized by KVK, 
Kushinagar.

Fig. 13: Training on Value Addition



 
S. No.  Crop  

 
Technology 

demonstrated  
Horizontal spread of technology  

No. of 
farmers  

Area in ha  Demo Yield  Check Yield  Yield Increase 
%  

1  Green gram   Line sowing  111  30.0  10.3  7.35  28.64  

2  Pigeon pea  Line sowing  21  10.0  20.25  13.75  32.10  

3  Field pea  Line sowing  220  20.037  20.31  18.6  9.19  

4  Lentil  Line sowing  25  10.00  10.50  5.50  47.62  

6  Mustard  Line sowing  55  12.00  11.50  6.5  43.48  

7  Paddy  Drum seeder  9  1.5  53.75  34.6  38.12  

8  Paddy  Drum seeder  2  1.0  42.35  31.5  34.44  

9
 

Onion
 

Agrifound Light 
Red

 
27

 
1.0

 
223.6

 
181.3

 
23.33

 

10
 

Potato + 
 

Sugarcane
 

(K.Sinduri) +
 

(CO-0238)
 

6
 

0.48
 

 
74.0

 
+ 668.2

 
680.2

 
9.11

 

11
 

Marigold 
 

Pusa Narangi
 

2
 

0.04
 

168.4
 

138.3
 

21.76
 

12
 

Cowpea
 

Kashi Kanchan
 

16
 

16
 

6.80
 

5.71
 

18.96
 

13
 

Maize Sheller
 

Use of maize sheller  
(manual)

 11
 

1.39 ha
 

19.2 Kg./hr 
shelling,

 7.6 Kg. / hr 
Shelling

 215 %
 

14
 

Nutritional 
garden

 Balance Diet 
 

9
 

9 (150 m2)
 

411
 

281
 

46.26
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Fig. 14: FLD on onion Var.- Agri- found Light Red

Technology Assessment and Renement

 Effect of planting method on yield of Maize; KVK, 

Kushinagar assessed the technology during rabi 2017-18 

on effect of planting method on maize. Result showed 

that planting of maize on raised  bed (T ) gave  higher 1

yield i.e., .60.75 q/ha with C:B ratio 1:3.47 in comparison 

to at bed sowing (T ) i.e. 42.35 q/ha with C:B ratio 0

1:1.83. Sowing of maize on raise bed save seed, fertilizer, 

fuels, water and man power and increases the 

productivity of crop (Fig. 15). 

Fig. 15: Maize on raised  bed (T )1

 Supplementary feeding of the children (2-5 year 
age): Krishi Vigyan Kendra conducted On Farm Trial on 

supplementary feeding covering 15 children of age 

group 2-5 years. To conduct the OFT the under 

nourished children were identied with the help of 

Anganwadi workers of different villages like Persaun, 

Davnaha,Dhaurahara and Premwalia and  then village 

Premwalia was selected for OFT as the desired number 

of under nourished children were available in the 

village. Same number of control group was also selected 

to whom the supplementary food was not provided .The 

supplementary food consist of Whole Wheat Flour 

:Green Gram and Til in the ratio of 70:25:5 was given to 

the children as a trial two and the supplementary food 

consist of whole wheat our : soyabean and till in the 

 Frontline demonstration: Front line demonstration 

were conducted in 100.93 ha area at 908 farmers eld on 

paddy, mustard, lentil, cauliower, onion, green gram, 

eld pea, marigold, maize sheller, kitchen garden and 

drumstick plant (Table 10 & Fig. 14).

Table 10: FLD organized by KVK, Kushinagar
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Samples

 Seed (q)

 Planting 
material (No.)

 
Bio-Products 
(q)

 
Fish 
Production

 

Quintal/Number

1891.012

 11584

 
12.57

 12.625 

 

Farmer

 948031.71

172236

8718

177721.6

 

 

 

 

 

 
No. of KVKs  No. of  SMSs  sent  No. of farmers beneted  

1  11  201930  

Table 12: Seed and Planting Material

Table 11: Mobile Advisory Services

Fig. 17: Mahila Kisan Diwas

Fig. 18: Swachata hi Sewa

ratio of 70:25:5 was given to the children as a trial three. 

The result of trial three showed the maximum increase 

in  health parameters of children. (Fig. 16).

Fig. 16: OFT on Supplementary Feeding

 Extension Activities: To expedite the process of 

transfer of technology programme the KVK, organized 5 

kisan gosthis where in 377 farmers participated. One  

eld day were organized covering 33 farmers for 

demonstration of technologies. One kisan  mela was 

organized covering 2256 farmers. KVK participated in 5 

exhibitions for awareness creation of farmers 

benetting a total of 6625 farmers. A total 376 scientic 

visits to farmer's eld visits by KVK ofcials and 376 

diagnostic visits were made by the KVK scientists and 

SMS for the benet of 3072 farmers. Three soil health 

camp were undertaken to the ultimate benet of 150 

farmers. 34 lectures were delivered as resource person 

benetting more than 6625 farmers of kushinagar and 

adjoining districts. 2548 farmers visited KVK during  

2018-19. (Table 11, 12 & Fig. 17 &18).



TRAINING PROGRAMME AND OTHER 
ACTIVITIES

Badalta Banaras - Farmers Welfare Workshop was 
inaugurated by Hon'ble Union Agriculture and 
Farmers Welfare Minister

Hon'ble Union Minister Agriculture and Farmer 

Welfare, Shri Radha Mohan Singh Ji inaugurated 

'Badalta Banaras-Farmers Welfare Workshop' on 1st 

September 2018 organized by the institute at Deen Dayal 

Hastkala Sankul, Trade Facilitation Centre & Museum, 

Badalalpur, Varanasi. About 6300 farmers from 

Araziline, Sevapuri and Kashi Vidyapeeth blocks of 

Varanasi had participated in this mega workshop. On 

this occasion, 13 stalls of different Central and State 

Government departments were set up for displaying 

their technologies to the farmers and other stakeholders.

Addressing on this occasion, Hon'ble Union 

Minister of Agriculture and Farmer Welfares 

emphasized on several ambitious projects of 

Government of India for the farmers, such as Crop 

Insurance Scheme, Soil Health Card Scheme, Gokul 

Gram Yojana, Livestock Insurance Scheme, National 

Agricultural Market, Bee keeping, Milk, Fisheries and 

Farmer Producers Companies and discuss the benets 

that farmers are getting under these organization plan. 

The Minister said that the use of neem coated urea has 

reduced the consumption of urea by 10 percent. He also 

said that 10 thousand laboratories are being run in the 

country for soil health management and providing soil 

health card to the farmers. Under the traditional 

agricultural development plan, the areas of o  rganic 

farming need to be increased, so that the farmers can get 

premium prices of their produce in the market. Farmers 

are requested to include the cultivation of farming and 

shery in rice-wheat cultivation. Under the National 

Gokul Mission, promotion of Ganga-Tiri cows are made 

by using the 'frozen surated semen' for the upgradation 

of the breed. 

The Minister also heard the problems of farmers & 

beneciaries during scientists-farmers interaction 

meeting. He said that farmers should realize the dreams 

of Hon'ble Prime Minister of doubling farm income by 

the year 2022 and strengthening the food and nutrition 

security of the country by adopting farming 

professionally. Progressive farmers also shared their 

success stories related to vegetable production, 

sheries, milk production, bee keeping etc. 

Certied Farm Advisor (Module – II) Training 
Programme for Agriculture and Extension Ofcers of 
State Agriculture Departments

ICAR-IIVR, Varanasi has successfully organized 02 

Certied Farm Advisor (Module – II) training 

programme on “Advanced vegetable production 

technologies for enhancing productivity and nutritional 
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security” during 1-15 October 2018 and  27 November - 

11 December 2018. These CFA training programme was 

sponsored by National Institute of Agricultural 

Extension Management (MANAGE), Hyderabad. There 

were total 13 participants in 1st batch from 06 states 

(Himachal Pradesh: 03; Andhra Pradesh: 04; Haryana: 

02; Jharkhand: 02; Maharashtra: 01 & Odisha: 01) and 18 

participants in 2nd batch from 05 states (Kerala: 07; 

Himachal Pradesh: 04; Jammu & Kashmir: 04; 

Jharkhand: 02 & Andhra Pradesh: 01) working as 

agriculture and extension ofcers in agriculture 

departments of their respective state. Training 

programme covered both theoretical and practical 

aspects of various advanced production technologies in 

vegetables. Field visits were also arranged to Seth Dheen 

Dhayal Jalan organic farm, Dhagmagpur, Institute of 

Agricultural Sciences, Banaras Hindu University (BHU) 

and National Seed Research & Training Centre 

(NSRTC), Varanasi. 

Field Day on Solanaceous Vegetables

Field day on Solanaceous Vegetables” was 

organized by Zonal Technology Management Unit of 

ICAR-IIVR, Varanasi on 19th January, 2019 to showcase 

and commercialize the promising varieties and 

advanced lines of tomato, brinjal and chilli developed 

by the Institute. The programme was attended by more 

than 30 breeders and marketing strategists from ten 

private vegetable seed-companies. The representatives 

of seed-companies visited the research farm of the 

Institute and appreciated the varieties, hybrids and 

other advanced breeding lines developed by the 

Institute. The representatives critically observed the 

promising materials and expressed their desire to get 

some of the promising hybrids/varieties and advanced 

breeding lines having a combination of desired quality 

traits along with yield. The delegates thoroughly 

interacted with the breeders of the institute and 

provided valuable feedback on the current market 

needs in various vegetables.  
thInstitute Celebrated its 28  Foundation Day

ICAR-Indian Institute of Vegetable Research, 

Varanasi celebrated its 28th Foundation Day on 28th 

September, 2018. The ceremony was inaugurated by 

Chief Guest Dr. Mangla Rai, Former Secretary, DARE & 

Director General, ICAR, New Delhi. On this occasion, 

Dr. Rai emphasized the benets of processing, value 

addition and seed production in vegetables. He 

appreciated the expected growth in the elds of 



agriculture, horticulture, milk production, egg and sh 

production and requested to do research work towards 

increasing the income. He further emphasized on the 

need for micro-elements and the importance of bacteria 

for the health management of soil. In order to manage 

the adverse effects of climate change on agriculture, he 

advised to undertake research work for the application 

of microorganisms in agriculture. Founder Director and 

Former Deputy Director General (Hort. Sci.), ICAR, 

New Delhi,  Dr. Gautam Kalloo said that the 

productivity of vegetables can be increased by protected 

farming. He also urged to put in place the antifungal 

varieties by describing the economic damage caused by 

the outbreak of viruses in tomato crop.

On this occasion Dr. B. Singh, Director, Indian 

Institute of Vegetable Research, welcomed the guests 

and highlighted the achievements of research and 

developmental works so far made by the institute since 

its inception. He told the benets extended to farmers 

through scientic research and extension programs like 

Mera Gaon Mera Gaurav, Tribal Sub Plan and Farmers 

First Project. On this occasion, the Director of South 

Asian Regional Center, International Rice Research 

Institute, Varanasi, Dr. U.S. Singh was also present. 

Apart from the staff of the institute, more than 450 

farmers from Varanasi and Sonbhadra districts of Uttar 

Pradesh were present. On this occasion, progressive 

farmers Mr. Harinarayan Kushwaha of Malludih 

village, Kushinagar; Mr. Prem Kumar Singh of 

Dhanapur village, Varanasi; Smt. Rama Devi & Mr. Ram 

Raksha of Bhalukudar village, Sonbhadra and Smt. 

Sunita Devi  of Padrach village, Sonbhadra were 

honored with the citation and kitchen garden kit, At the 

end, Dr. A.B. Rai, Principal Scientist (Vegetable Crop 

Protection),  Shri Subhash Chandra, Technical Ofcer; 

Mr. Sushil Gupta, UDC and Mr. Jatashankar Pandey, 

SSS of ICAR-IIVR, Varanasi along with Dr. Rajendra 

Prasad, KVK, Bhadohi; Dr. A.K. Dubey, KVK, 

Kushinagar and Dr. Anuradha Ranjan, KVK, Deoria 

were honored for their outstanding contribution in the 

development of institute

Krishi Jagrukta Abhiyan in Varanasi : Capacity 
Building of Farmers & Dissemination of Agriculture 
Technologies

ICAR- Indian Institute of Vegetable Research, 

Varanasi carried out one of the biggest outreach 

programme Krishak Jagrukta Abhiyan in 03 blocks viz., 

Sewapuri, Araziline and Kashi Vidyapeeth of Varanasi 

districts in Uttar Pradesh during November-December 

2018. Kisan Gosthis cum Farmers-Scientists Interaction 

Programme were organised under Krishak Jagrukta 

Abhiyan to solve the grassroots problems of the farmers, 

sensitize them about good agricultural practices and a 

path nder towards doubling farmer's income up to 

2022 which is a dream of our Hon'ble Prime Minister of 

India. This programme was conducted in three phases 

covering 10868 farmers from 36 Nyay Panchyat, 259 

Gram Sabha and 463 Villages of 03 selected blocks. In the 

rst phase, 12 Krishak Jagrukta Abhiyan was organized 

on Naya Panchayat basis during 15-16 November 2018 

covering 86 Gram Panchyat and 175 villages of 

Sewapuri block in which 2650 farmers had participated. 

Similarly, in the second phase 16 Krishak Jagrukta 

Abhiyan was organized on Naya Panchayat basis 

during 28-30 November 2018 covering 117 Gram 

Panchayat and 216 villages of Araziline block in which 

5800 farmers had participated and in the last phase on 

14-15 December 2018, 08 Krishak Jagrukta Abhiyan was 

organized on Naya Panchayat basis covering 56 Gram 

Panchayat and 72 villages of Kashi Vidyapeeth block in 

which 2418 farmers had participated. 
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Under this programme, team of scientists & 

technical from ICAR-Indian Institute of Vegetable 

Research, Varanasi visited consecutively to the farmers' 

elds in selected blocks of Varanasi district and 

successfully organised Krishak Jagrukta Abhiyan 

(Kisan Gosthis cum Farmers-Scientists Interaction 

Programme) to pave the way of modern agriculture in 

coordination with Institute of Agricultural Sciences, 

B H U ,  V a r a n a s i ;  I C A R -  N a t i o n a l  B u r e a u  o f 

Agriculturally Important Microorganism, Mau, ICAR- 

Central Institute of Subtropical Horticulture, Lucknow 

and ICAR- Indian Institute of Wheat and Barley 

Research, Karnal. 

On this occasion, vegetable kitchen garden packets 

consisting seeds of improved vegetable varieties in 10 

crops developed by ICAR-IIVR were provided to the 

farmers. Apart from high yielding vegetables, seeds of 

fortied wheat, chick pea, garden pea, saplings of 

plantation crops like tissue cultured banana, grafted 

mango and guava were provided to the farmers as per 

their need and interest. As a result of this mega Krishak 

Jagrukta Abhiyan, farmers of Varanasi district became 

aware of modern agricultural technologies which 

helped them to increase their productivity with lesser 

production costs and double their income in near future. 

Promotion of Backyard Poultry among Resource Poor 
Farmers for Livelihood Security 

 Institute has adopted 07 villages (Dhanapur, 

Baburamkapura, Upadhyaypur, Paniyara, Lashkariya, 

Shaktiyarpur, and Rajapur) in Arazilines block of 

Varanasi under the Farmer First project with a mission 

to provide small and resource poor farmers' different 

livelihood options or strategies for sustainability. In this 

direction, promotion of backyard poultry with 

improved breed is a better option of livelihood 

particularly for resource poor farmers and landless 

laborers. Hence, improved poultry breed CARI-

Deventra, CARI-Nirvik and Kadaknath from ICAR-

Central Avine Research Institute, Bareilly were 

introduced among selected 127 farmers from Dhanpur, 

Paniyara and Laskariya villages after proper training on 

backyard poultry, their management and marketing. 

Under the guidance of the Director, ICAR-IIVR and 

Farmers FIRST team 50 chicks (01 day old) along with 15 

days starter feed, poultry feeder & water utensils and 

important medicines were provided to selected farmers 

in three phase ie., 01 July 2018, 14 July 2018 and 05 
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November 2018. All these poultry bred are of dual 

purpose ie., both eggs as well as meat and survive at no 

extra cost on rearing with better result in terms of 

number of eggs, growth for meat and market rate in 

comparison to local breed. The director of the institute 

encouraged these farmers to follow backyard poultry 

and told that in the future, this technique will be a 

milestone in the Prime Minister's ambitious plan to 

double the income of the farmers.

Kisan Kalyan Diwas Celebrated

Under the Village Swaraj Campaign, call of Hon'ble 

Prime Minister the institute had celebrated Kisan 

Kalyan Diwas on 2 May 2019 in which apart from the 

scientists of ICAR-IIVR & BHU, Varanasi, 50 farmers 

from 5 FPOs of Varanasi, Ghazipur and Chandauli 

districts had participated. On this occasion the scientists 

discussed the consolidated farming system along with 

the vegetables, so that the income of the farmers could 

be doubled by 2022. In his inaugural address on this 

occasion, Chief Guest Dr. Punjab Singh, President of 

National Academy of Agricultural Sciences, said that 

scientists need to develop more and more 

entrepreneurial technologies in agriculture and 

encouraged more and more farmers to adopt it like a 

business. On this occasion, Dr. Singh informed that 

FAARD Foundation had helped in the formation of 12 

Farm Producers Company in Eastern Uttar Pradesh, out 

of which 5 are in Varanasi, 2 in Chandauli, 2 in Gazipur 

and 3 in Azamgarh. These companies are working in 

dairy farming, milk processing, vegetable cultivation 

and their marketing. 

On this occasion, Dr. A.K. Srivastava, Member, 

ASRB appreciated the efforts made by the institute for 

farmers' welfare and suggested to identify the problems 

of farmers of this region and continue to do various 

programs from time to time to solve it for enhancing 

their income. He told the farmers about the symptoms of 

animal diseases and asked not to vaccinate oxytocin to 

milking animals. On this occasion, Dr. R.B. Singh, 

Former Chairman, NAAS, said that malnutrition and 

poverty are the biggest problem of India and this 

problem is the highest in Eastern India. On this occasion 

Dr. Kirti Singh, Former Chairman, Agriculture Scientic 

Recruitment Board, New Delhi informed that there is a 

greater need of sustainable farming, thereby reducing 

cost and increasing productivity and income of the 

farmers. On this occasion Dr. Kalloo Gautam, Former 

DDG (Hort. Science), ICAR, New Delhi informed that 

seeds and micro-organism will be needed for cultivation 

in the coming years, which will help in increasing farm 

productivity.

Inauguration of Mechanized Agro Waste Converter 
Unit by Additional Secretary, Ministry of Agriculture 
& Farmers Welfare, Government of India

Research work on organic farming in vegetables 

was carried out by the institute for many years. Under 

this, various vegetable crops residues were used for 

preparing organic compost through Nadep Compost 

technique, Vermi Compost technique, etc., which is a 

time taking process. In this continuation, Ms. A. Neerja, 



Additional Secretary, Department of Agril. Cooperation 

& Farmers Welfare, Ministry of Agriculture & Farmers 

Welfare, Government of India inaugurated Mechanized 

Agro Waste Converter Unit at the ICAR-IIVR on 22 

September 2018, where crop residue is converted 

mechanically into high quality organic compost in a 

very short period of time, While discussing with 

scientists on this occasion, Ms. Neerja said that this is a 

commendable step taken by the institute and this kind of 

machines have the ability to contribute to waste 

management and Clean India campaign given by 

Hon'ble Prime Minister. 
s t1  Vegetable Science Congress on “Emerging 

Challenges in Vegetable Research and Education” 
(VEGCON-2019)

Indian Society of Vegetable Science in association 

with ICAR-Indian Institute of Vegetable Research, 

Varanasi, Agriculture University, Jodhpur, Rajasthan, 

Indian Council of Agricultural Research, New Delhi, 

and Society for Integrated Development of Agriculture, 

Jodhpur organized 1st Vegetable Science Congress on 

“Emerging Challenges in Vegetable Research and 

Education” (VEGCON-2019), Agriculture University, 

Jodhpur, Rajasthan during 1-3 February 2019. This 1st 

Vegetable Science Congress was inaugurated by the 

Chief Guest Dr. Kirti Singh, Former Chairman ASRB in 

presence of Dr. Premnath, PNASF, Banagalore and a 

galaxy of dignitaries from across the country. More than 

350 Scientists from various ICAR Institutes, State 

Agricultural Universities, Students from AU, Jodhpur 

and representatives from various Pvt. Seed Companies 

had participated in this congress. On this Occasion, a 

number of publications including Souvenir, Abstract 

book and 04 technical bulletins were released by the 

chief guest. Dr. Balraj Singh, VC, AU, Jodhpur, 

welcomed the delegates and urged upon the scientists to 

bring out concrete recommendations for vegetable 

research & education, policy issues, as well as 

technology related issues. 

Addressing the participants, Chief guest Dr. Kirti 

Singh, Former Chairman, ASRB, New Delhi stressed 

upon the importance of vegetable crops as hope of 

farmers to get the continuous ow of cash which makes 

these crops an integral part of the agriculture for 

livelihood and nutritional security. He also emphasized 

on the ability of vegetables to tackle the malnutrition 

because of their high content of benecial compounds to 

human health. So it is time to focus more on vegetable 

crops and the future strategies through vegetable 

research and education. On this occasion, Dr. G. Kalloo, 

Former Vice Chancellor, JNKVV, Jabalpur emphasized 

on the importance of vegetables for enhancing the 

income of small and marginal farmers and are treated as 

best source of effective cropping system for 

employment and economic security. Guest of Honour  

Dr. Prem Nath, PNASF, Banagalore addressed the 

gathering on enormous diversity of vegetables, ways to 

enhance and sustain vegetable productivities and their 

potential to meet the nutritional security of increasing 
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population in the country by reorienting our research 

and development efforts towards sustainable growth 

and development. Special invitee Dr. Nazeer Ahmed, 

VC, SKUA&T, Kashmir suggested the inclusion of 

protected cultivation, hi-tech horticulture, precision 

farming in vegetable research for increasing farmer's 

income and livelihood security. In his presidential 

address Dr. D.P. Ray, President-ISVS & Former VC, 

OUAT, Bhubaneswar discussed about enormous 

growth in terms of area, production, productivity and 

consumption of vegetables achieved during last decade. 

During the inaugural session, prestigious awards of 

Indian Society of Vegetable Science, including Dr. Kirti 

Singh Life Time Achievement Award, Dr. Bishwajit 

Choudhary Memorial Award, Dwarika Nath Memorial 

Award, Dr. Harbhajan Singh Memorial Award and 

Vegetable Science Fellow Award were presented to the 

scientists by the chief guest. 

On this occasion, 07 different technical sessions 

were organized on Genetic Enhancement in Vegetable 

Crops; Novel Insights & Innovations in Biotechnology; 

Vegetable Production Systems; Pest Management- 

Recent Advances; Secondary Agriculture: Value Chain 

Management and Post-Harvest; Quality seed, IPRs and 

Technology dissemination, PPP and Agribusiness. 

Around 393 abstracts were received for all the seven 

technical sessions which have been published in 

Abstract Book. A Souvenir Book has also been published 

with 16 Messages of dignitaries along with 38 

informative articles. In total, 3 Memorial Lectures, 05 

lead lectures, 10 Invited lectures and 27 Oral 

presentations by scientists/researchers were presented 

and deliberated upon. Besides this more than 333 

abstracts were submitted for the poster session from 

scientists and students of ICAR institutes and SAU's. 

The posters were judged by eminent scientists and the 

best 03 posters in each technical session were awarded. 

A separate panel discussion on Vegetable Science: 

Educational Strides was also held where, 06 Vice-

Chancellors including two present Vice-Chancellors 

from Jodhpur and Srinagar expressed their views for 

further improvement in Vegetable Education and 

Research to generate trained/skilled human resources 

in this stream. During the deliberations, session wise 

suggestions and recommendations were emerged 

which has been discussed.

Inauguration of Scientic Societies Complex

Regional  Ofce  of  Nat ional  Academy of 

Agricultural Sciences- Varanasi Chapter was 

inaugurated by Dr. Punjab Singh, President, NAAS, and 

Dr. A.K. Shrivastav, Vice President, NAAS on 02 May, 

2018 at ICAR-Indian Institute of Vegetable Research, 

Varanasi. On this occasion, Dr. Bijendra Singh, 

Coordinator, NAAS-Varanasi Chapter& Director, 

ICAR-IIVR, said that the main purpose of this Varanasi 

chapter is to prepare brain storming session for the 

smooth diagnosis of agricultural problems of this 

region, mentoring program for students, scientists and 

peasant, discussions and preparation of data base of 

scientists from the areas covered under this chapter. 

This National Agricultural Sciences Academy- Varanasi 

chapter has the working area of eastern and western 

Uttar Pradesh as well as the Bundelkhand region. Apart 

from this, the new ofce of Indian Society of Vegetable 

Science (ISVS) was inaugurated by Former Presidents, 

ISVS Dr. Kirti Singh and Dr. Gautam Kalloo. On this 

occasion, the ofce of the Association of Prohibitions of 

Innovation in Vegetables (APIV), a society of  institutes 

staff was inaugurated by Dr. R.B. Singh, Former 

Chairman, National Academy of Agriculture Sciences.

Ofcial Language Workshop

ICAR.-Indian Vegetable Research Institute, 

Varanasi organized the ofcial language workshop on 

the functioning of Hindi on March 11, 2019. Dr. Jagdish 

Singh, Director of the Institute, directed to do 100% 

administrative work in Hindi and to promote 

progressive use of the language. Dr. Singh told the 

importance of Hindi in administration, research and 

extension work at the institute. In this workshop, 

participants were given necessary training to increase 

the use of Hindi in the ofce. In order to make the ofcial 

language accessible to the work, the ofcial language 

terminologies have been explained in detail. 
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International Women's Day

ICAR-IIVR organized the International Women's 

Day on 08 March, 2019. The program was inaugurated 

by Dr. Jagdish Singh, Director of the Institute, with lamp 

lighting and welcome speech. On this occasion, apart 

from institute's employees, about 200 farm women of 

adjoining villages were present. On this occasion, the 

annotation given by Prime Minister Shri Narendra Modi 

on World Women's Day was broadcast in the 

auditorium. The Director of the institute, recalling the 

role of women in the nation building, told the 

importance of their interest, inspiration and successful 

participation in agriculture. Considering women 

empowerment he suggested that through self-help 

group and farmer producer organization, women can 

get the opportunity to create new jobs. Under 

agricultural diversication, women are advised to 

adopt the hybrid seed production of vegetables, 

mushroom production, bee keeping, sheries, post 

harvesting technology and value addition, thereby 

increasing the employment and income. The Director of 

the institute honored the women workers Shrimati 

Phulmani Devi with owers and shawls for her 

excellent work in the eld of vegetable production.

NASS, Varanasi Chapter : Lecture on nutritional 
security - a bigger challenge

National Academy of Agricultural Sciences -

Varanasi Chapter organized a special lecture on 

“Feeding 1.37 billion with Nutritional Security: Bigger 

Challenge” delivered by Dr. A.K. Srivastava, Chairman, 

ASRB, New Delhi & Vice President, NAAS on 29 

January, 2019, at ICAR-Indian Institute of Vegetable 

Research, Varanasi. During his deliberation, Dr. 

Srivastava emphasized on nutritional, food and 

economic security of farmers. He also advised the 

scientists to develop the climate resilient technologies, 

which may be helpful to sustain the production to feed 

the increasing populations. He categorically mentioned 

for adoption of new technologies like genome editing to 

keep pace with advance researches being done 

elsewhere in the world. He stressed for more focused 

attention towards developing hybrids in vegetables by 

public sector and making them available to the farmers 

at affordable prices. Dr. Gautam Kalloo, Former Vice 

Chancellor, JNKVV, Jabalpur and DDG (HS) gave his 

remarks. On this occasion Fellows, NAAS-Varanasi 

chapter, Scientists, Technical, Research Associates, SRFs 

etc. were present.

While visiting technology Park, experimental elds 

and laboratories of the institute, Dr. Srivastva 

appreciated the team ICAR-IIVR for excellent works 

being done at the institute. He was highly impressed 

with live demonstration of latest vegetable technologies 

in Technology Park for the benet of farmers and other 

stakeholders. Dr. Bijendra Singh, Director, ICAR-IIVR & 

Convener, NAAS-Varanasi Chapter, briefed the 

ongoing activities of the chapter as well as achievements 

of the institute and its impact on farmers.

Visit of Second Sub-Committee of Parliamentary 
Ofcial Language Committee

Second sub-committee of Parliamentary Ofcial 

Language Committee reviewed the work and activities 

of the institute for the promotion of ofcial language 

during 23-25 February 2019. On this occasion, Dr. 

Bijender Singh, Director, ICAR-IIVR, Varanasi welcome 

the said Parliamentary Committee Chairman Hon'ble 

Dr. Prasain Kumar Patasani, Member of Parliament 

(Lok Sabha) and Hon'able Shri Pradeep Tamta, 

Members of Parliament (Rajya Sabha) along with all the 

other ofcers of the committee and introduced the 

ofcers of the institute and headquarters present in the 

review meeting. Subsequently, the review was done by 

the convener of the commencement committee. He gave 
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the examples of other developed/developing nations to 

promote their ofcial language by doing research and 

other activities in their own language. In addition, he 

appreciated the use of ofcial language for research and 

dissemination work in the institute. Regarding the 

progress report of Hindi in the administrative functions 

of the institute, the committee expressed satisfaction 

over the day to day work done and appreciated over the 

expenditure incurred in Hindi on advertising and 

promotion during the last one year. Hon'ble Chairman 

of the Committee Dr. Prasanna Kumar Patasani also 

appreciated the Unicode software tools installed on all 

computers and advised to take action to ll Hindi 

ofcials and translator posts in the institute. On this 

occasion, the committee released the new issue of 

ofcial language magazine "Sabzi Kiran” Vol. 12 (1 & 2) 

published from the Institute.  

Institute Celebrated Hindi Chetana Maas

ICAR-Indian Institute of Vegetable Research, 

Varanasi celebrated Hindi Chetana Maas during 14 

September to 12 October, 2018. Chief Guest Prof 

Ramkali Sarraf, Head, Hindi Department, Art Faculty, 

BHU, Varanasi inaugurated the Hindi Chetana Maas on 

September 14, 2018. In the opening remarks, he said that 

Hindi is not only a language of knowledge but also a 

symbol of nationality and Indian culture and its roots 

are within the public. During Hindi Chetana Maas 

number of competitions in hindi were organized and the 

names of the winners of various hindi  competitions 

were announced and prizes were given to the winning 

team on the closing ceremony. Closing ceremony of this 

function was presided over by Dr. Jagdish Singh, Head, 

Crop Production of the Institute on 12th October 2018. 

The chief guest of this program was Dr. Anurag Kumar, 

Head of Hindi Department, Mahatma Gandhi Kashi 

Vidyapeeth, Varanasi. In his opening remarks, Dr. 

Kumar appreciated the work being done by the institute 

in Hindi. Describing Hindi as the beneciary of science, 

he requested the scientists and other staff for 

commitment towards working in Hindi. On this 

occasion, Dr. Jagdish Singh, reviewed the works being 

done in hindi and advised that in order to discharge 

constitutional functions in the institution there is a need 

to do more work in Hindi. 

Institute Biosafety Committee Meeting 

The institute biosafety committee meeting was 

conducted on 04 May 2018 to review ongoing projects 

related to transgenic work. The meeting was initiated 
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with the introductory remarks by Chairman, IBSC, Dr. B 

Singh, Director of the institute. Dr Achuit Singh, 

Member secretary, IBSC briefed the ongoing/proposed 

rDNA related research work. DBT nominee Prof. R K 

Asthana, Dept. of Botany, BHU, external expert Prof J P 

Shahi, Institute of Agricultural Sciences, BHU and the 

internal committee members of the IBSC.

International Yoga Day 

International Yoga Day, 2018 was observed on 21 

June, 2018 from 7:00 – 8.00 A.M. in the IIVR – Guest 

House, Sunderbagia, Varanasi, with great enthusiasm 

and vehement participation by the employees of the 

Institute, including the Guest House Visitors. 

Various Yogasans including Pranayam, Kapal - Bharati, 

Surya - Namaskar, Bhujangasan, etc. were practiced by 

the employees under the able guidance of 2 Yoga 

experts. It was emphasized that regular practice of 

Yogasans would be helpful in cure and prevention of 

several diseases viz. diabetes, blood pressure, heart & 

lung related diseases and other common ailments, 

pains, aches, etc. At the conclusion of the session, all 

participants resolved to practice yoga daily and also 

pledged to widespread the benets and practice of Yoga 

amongst their living environment.
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1. Anant Bahadur conferred Fellow of Indian Society of 
stVegetable Science (ISVS)-2017 during 1  Vegetable 

Science Congress on Emerging Challenges in 
Vegetable Research and Education (VEGCON-2019) 
at Agriculture University, Jodhpur on February 1, 
2019.

2. A. K. Chaturvedi conferred Excellence in Extension 
award in national conference on Doubling Farmer 
Income for Sustainable and Harmonious Agriculture 
(DISHA-2018) organized by Science & Technology 
Society Integrated Rural Improvement, Thorrur, 
Mahabubabad, Telangana on 11-12 August 2018 at 
IINRG, Ranchi. 

3. B. Rajasekhar Reddy, K. Nagendran, Achuit K. Singh, 
Maneesh Pandey, B. Singh and P.M. Singh received 

st Best Poster Award in I Vegetable Science Congress 
on Emerging Challenges in Vegetable Research & 
Education (VEGCON-2019), February 1-3, 2019 for 
the poster presented on “Screening for cowpea 
golden mosaic disease resistance in cowpea by 
grafting under eld conditions”. 

4. G. K. Choudhary conferred Excellence in Extension 
ndaward in 2  international conference on Food and 

Agriculture -2018 (Sustainable Agriculture for Food 
Safety) organized by Endling conference on 29-31 
March 2018 at Dhanbad.

5. G. K. Choudhary conferred Excellence in Extension 
award in national conference on Doubling Farmer 
Income for Sustainable and Harmonious Agriculture 
(DISHA-2018) organized by Science & Technology 
Society Integrated Rural Improvement, Thorrur, 
Mahabubabad, Telangana on 11-12 August 2018 at 
IINRG, Ranchi.

6. Manjunatha T Gowda conferred best  oral 
st presentation award in1 International Conference on 

Biological control Approaches and Applications on 
the paper Compatibility and efcacy of entomo-
pathogenic nematode-insecticide combinations 
against Holotrichia consanguinea Blanch. (Coleoptera: 
Scarabaeidae) at Bengaluru during 27-29 September, 
2018.

7. Jaydeep Halder received best poster presentation 
st award in 1 Vegetable science congress on “Emerging 

challenges in vegetable research & Education 
(VEGCON-2019) for the research paper “Synthesis & 
validation of eco-friendly IPM technology for bottle 
gourd (Lagenaria siceraria) in a farmers' driven 

approach & its economics”, Agriculture University, 
Jodhpur during 1-3 February, 2019.

8. Jaydeep Halder conferred “SPPS Young Scientist 
Award-2018” for signicant contribution in the eld 
of Entomology by the Society of Plant Protection 
Sciences (SPPS), ICAR-NCIPM, New Delhi during 
December, 2018. 

9. K.K. Gautam received best oral presentation award 
in  Nat ional  Symposium on Innovat ion in 
Agriculture, Environment, and technology for 
Inclusive Development from March 17-18, 2019 at 
Prayagraj by SBSRD Society.

nd10. K.K. Gautam received Young Fellow Award in 2  
International Conference on Advances in 
Agricultural, Biological and Applied Sciences for 
Sustainable future (ABAS-2018) from 20-22 October 
2018 at Meerut by ATDS Society.

11. N. Rai received Kirti Singh Life Time achievement 
Award for outstanding contribution and leadership 
in the area of vegetable science by Indian Society of 
Vegetable Science.

12. Nagendran, K. awarded with “Outstanding Scientist 
in Plant Virology” by RULA AWARDS for 
International Innovation & Betterment Excellence in 
Technical Research at Trichy, Tamil Nadu on 12 
November, 2018.

13. Nakul Gupta, Manimurugan C., PM Singh, Rajesh 
Kumar, Anant Bahadur, BR Meena, Vidyasagar and 
B Singh received best poster award for their paper 
“Nano particles in mitigating lead (Pb) toxicity in 

stIndian Spinach (Basella spp.). In: 1  Vegetable Science 
Congress on Emerging Challenges in Vegetable 
Research and Education (VEGCON-2019) during 
February 01-03, 2019 at Agriculture University, 
Jodhpur.

st14. P. Karmakar received third best poster award in 1   
Vegetable Science Congress on Emerging Challenges 
in Vegetable Research and Education (VEGCON-
2019) , 1-3 February, 2019 for the poster presented on  
“Sexual reproduction in dioecious pointed gourd: 
Sex inheritance, diversication and molecular 
marker aided sex identication in seedling 
population”.

15. R. P. Chaudhary received best KVK scientist award 
by Indian Society of Extension Education in National 
Seminar on Integrated farming System for enhancing 
income and nutritional Security at WBUAFS, Kolkata 
on 5-7 December 2018.

16. R. P. Chaudhary received Excellence in 
Communication award in national conference on 
Doubling Farmer Income for Sustainable and 
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Harmonious Agriculture (DISHA-2018) organized 
by Science & Technology Society Integrated Rural 
Improvement, Thorrur, Mahabubabad, Telangana 
on 11-12 August 2018 at IINRG, Ranchi.

17. Rajesh Kumar conferred upon Fellowship of ISVS 
st2017 presented during the 1  Vegetable Science 

Congress on Emerging Challenges in Vegetable 
Research and Education (VEGCON-2019) , Feb. 1-3, 
2019 at Agriculture University, Jodhpur.

18. Rakesh Kumar Dubey awarded with “Distinguished 
Service Award for outstanding contribution in eld 
of Vegetable Science” on the occasion of National 
Symposium on Innovations in Agriculture, 
Environment and Technology for Inclusive 
Development on March 17-18, 2019 by Society of 
Biological Sciences and Rural Development, 
Prayagraj.

19. Rakesh Kumar Dubey received “Excellence in 
Research Scientist Award-2018 for outstanding 
contribution in eld of Horticulture (Vegetable 

ndScience)” on the occasion of 2  International 
Conference on Advances in Agricultural, Biological 
and Applied Sciences for Sustainable Future (ABAS-
2018) on October 20-22, 2018 by Agricultural 
Technology Development Society, Ghaziabad.

20. Rakesh Kumar Dubey received ISNS Fellowship - 
2019 for signicant contribution in Agricultural 
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Research & Development during the Interactive 
Workshop at University of Madras, Guindy Campus, 
Chennai on 23 - 24 March, 2019.

21. Sudhir Singh granted patent No. 306128, January 19, 
2019 for Process for shelf stable low-fat tomato whey 
soup. 

22. Sujan Majumder received Best Ph.D. Thesis Award, 
2018 from Society of Pesticide Science (SPS) India in 

th30  foundation day of SPS India held on November 
16, 2018 at ICAR-IARI, New Delhi.

23. Swati Sharma received Second Best poster award in 
1st  Vegetable Science Congress on Emerging 
Challenges in Vegetable Research and Education 
(VEGCON-2019) , 1-3 February, 2019 for poster 
presented on “Post-harvest quality dynamics of 
chitosan coated eggplant cultivars in cold storage 
condition”. 

24. Vikas Singh awarded with Emerging Scientist 
Award-2018 in the eld of Vegetable Breeding and 
Seed Production during October 20-22, 2018 by 
Agricultural Technology Development Society 
(ATDS), Ghaziabad.

25. Vikas Singh awarded with ISNS Fellewship award 
for the year 2019 at University of Madras, Guindy 
Campus, Chennai on 23 March, 2019 by International 
Society for Noni Science, Chennai, India 



Name of IIVR 
Scientists/KVKs SMS 

Title of training Duration Held at 

A. K. Chaturvedi Orchard Management Practices in fruit 
Crops 

27-29 August, 2018 ICAR- IIHR, 
Bengaluru 

B.K. Singh Short Course on Genomic assisted pre-

breeding in vegetable crops  

25 June - 05 July, 2018 Division of Vegetable 

Science, ICAR-IARI, 
New Delhi 

Indivar Prasad Workshop on International (OECD) Seed 
Certication 

11-12 September, 
2018 

Uttarakhand State 
Seed and Organic 

production 
Certication Agency, 
Dehradun 

K.K. Gautam 

 

Recent approaches in horticultural 

development for enhancing farm income in 
environmentally constrained ecosystem 

27 November -17 

December, 2018 

ICAR-CAZRI, 

Jodhpur 

Hindi Karyashala 24 August, 2018 ICAR-IIVR, Varanasi 
Raghwendra Singh Developing Winning Research Proposals 23-28 August, 2018 NAARM, Hyderabad 
Rekha Singh Food Safety and Quality Management of 

food products with reference to HACCP, 
Value addition and Quality Standards 

04-24 September, 
2018 

I.Ag.Sci., BHU, 
Varanasi 

Shweta Kumari CAFT training on Modern concepts in Plant 
Disease Management for enhancing quality 
and productivity 

8-28 February, 2019 GBPUA&T, Pantnagar 

Sujan Majumder One month orientation training 16 October - 15 

November, 2018 

ICAR-IIVR, Varanasi 

Three months professional attachment 
training 

19 November, 2018 
- 18 February, 2019  

ICAR-NRCG, Pune 

Vijaya Rani One month orientation training 16 October - 15 
November, 2018 

ICAR-IIVR, Varanasi 

Three months professional attachment 
training 

19 November, 2018 
- 18 February, 2019 

ICAR-NBAIM, Mau 

Sl. 
No.

 
Name of training programme

 
Date

 
Sponsored by

 
Nature of 
participants

 
No. of 
participants

 

1.
  

Improved vegetable Production 
and Animal Health 
Management at Sonbhadra

 

23 May,
 

2018
 

TSP, IIVR
 

Tribal Farmers
 

55
 

2.
  

Improved vegetable Production 
and Animal Health 
Management at Sonbhadra

 

24 May,
 

2018
 

TSP, IIVR
 

Tribal Farmers
 

72
 

3.
  

Integrated Pest Management in 

Vegetable Crops
 

26-28 June,
 

2018
 

Bayer Crop Science 

Ltd, Varanasi
 

Field Ofcers
 

20
 

4.
  

Production technology in 
vegetables and other cereal 
crops

 

18-19 July,
 

2018
 

TSP, IIVR
 

Tribal farmers
 

250
 

5.  Integrated production and 
management of vegetable 

18-22 August, 

2018 
DD Agri., 
Chandauli 

Farmers 54 

6.  Integrated Crop Management in 

Vegetables 
28-30 August, 

2018 
Tirunelveli,  

Tamil Nadu 
Farmers 20 

Training and Capacity Building

Training of ICAR-IIVR Scientists/KVK SMS

Training and Skill Development of Farmers and Field Functionaries conducted
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7.  Organic farming and value 
addition in vegetables 

11-15 September, 
2018 

ATMA 
Samastipur 

Farmers 20 

8.  Organic Production 

Technologies in Vegetables 
27-29 September, 

2018 
Hort Dept, 

Hyderabad 
Ofcials/farmers 15 

9.  Organic Production 
Technologies in Vegetables 

23-27 October, 
2018 

ATMA, Patna Farmers  25 

10.  Integrated Production 
Technology in Vegetables 

13-17 November, 
2018  

 

ATMA, 
Kangra, 
Palampur, H.P. 

Farmers and 
ofcials 

35 

11.  Integrated Production 

Technology in Vegetables 
20-22 December,  

2018 
NABARD, 

Balia 
Farmers 50 

12.  Integrated Production 
Technology in Vegetables 

7-11 January, 
2019 

ATMA, 
Madhubani 

Farmers 21 

13.  Integrated Production 
Technology in Vegetables 

21-25 January, 
2019 

ATMA, 
Darbhanga 

Farmers 20 

14.  Integrated Production 
Technology in Vegetables 

19-23 February, 
2019 

ATMA, 
Sitamarhi 

Farmers 25 

15.  Production Technology in 
Vegetables 

20-21 February, 
2019 

NABARD, 
Meerut 

Farmers  20 

16.  Integrated Production 
Technology in Vegetables 

25-27 February, 
2019 

ATMA, Vaishali Farmers 20 

17.  Integrated Production 
Technology in Vegetables 

25-27 February, 
2019 

Development 
Foundation, 
Jharkhand, 
New Delhi 

Farmers 20 

18.  Production Technology in 
Vegetables 

6-7 March, 2019 NABARD, 
Bharatpur 

Farmers 20 

19.  Production Technology in 

Vegetables 
7-8 March, 2019 ATMA, 

Samastipur 
Farmer 40 

20.  Integrated Production 
Technology in Vegetables 

11-13 March, 
2019 

Arya Sambhu 
Krushak Club,
Odisha 

Farmers 20 

21.  Integrated Production 
Technology in Vegetables 

12-16 March, 
2019 

ATMA 
Muzaffarpur 

Farmers 22 

  Name of the programme
 

Date
 

Sponsored by
 

Number & nature 
of participants

 
Market-led extension for production,

 
post-

harvest, processing and marketing of 
vegetables

 

27-31 August,
 

2018
 

VANAMATI, Nagpur
 

30 Agricultural 
ofcials

 

Advanced Vegetable Production 
Technologies for Enhancing Productivity 
and Nutritional Security

 

1-15 October,
 

2018
 

MANAGE, Hyderabad
 

11 ofcials for 
Module II Training

 

Advanced Vegetable Production 

Technologies for Enhancing Productivity 
and Nutritional Security 

27 November – 11 

December, 2018 

MANAGE, Hyderabad 18 ofcials for 

Module II Training 

Exposure visit and training of horticulture 
ofcers under MIDH 

19-24 December, 2018 ADH, Hort. Dept., 
Patnagarh, Bolangir, 

Odisha 

10 ofcials  

Exposure visit of progressive farmers and 
extension ofcers from Assam 

28 December, 2018 Assam Agribusiness and 
Rural Transformation 
Project (APART), World 

Bank 

36 Farmers / 
ofcials 

Training and Skill Development of ICAR/SAUs/State/KVKs Ofcials conducted
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Name of 
Scientist  

Title of seminar/ symposium/ conference/ 
workshop  

Duration Held at 

A. T. Rani  First Vegetable Science Congress on Emerging 

Challenges in Vegetables research and 
Education (VEGCON-2019)  

1-3 February, 2019 Agriculture University, 

Jodhpur 

A.K. Chaturvedi  First Vegetable Science Congress on Emerging 
Challenges in Vegetables research and 

Education (VEGCON-2019)  

1-3 February, 2019 Agriculture University, 
Jodhpur 

A.N. Tripathi  Recent challenges and opportunities in 
sustainable plant health management 
(RCOSPHM-2019)  

26-28 February, 
2019 

I.Ag. Sc., B.H.U., Varanasi 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables research and 
Education (VEGCON-2019)  

1-3 February, 2019 Agriculture University, 
Jodhpur 

Achuit K Singh  First Vegetable Science Congress on Emerging 

Challenges in Vegetables research and 
Education (VEGCON-2019)  

1-3 February, 2019 Agriculture University, 

Jodhpur 

National Symposium on “Recent Challenges 
and Opportunities in Sustainable Plant Health 

Management (RCOSPHM-IPS2019)
 

26-28 February, 
2019 

I.Ag. Sc., B.H.U., Varanasi 

Anant Bahadur
 

International Seminar on Global Partnership 
in Agricultural Education and Research 

 

22-24 December, 
2018

 

I.Ag. Sc., B.H.U., Varanasi
 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables research and 
Education (VEGCON-2019)

 

1-3 February, 2019
 

Agriculture University, 
Jodhpur

 

Anurag 

Chaurasia
 

International Seminar on Global Partnership 

in Agricultural Education and Research 
 

22-24 December, 

2018
 

I.Ag. Sc., B.H.U., Varanasi
 

B. Rajasekhar 
Reddy

 

XXXVI Group Meeting of AICRP (VC) 
 

18-21 May, 2018
 

RARI, Durgapura, Jaipur
 

International Seminar on Global Partnership 
in Agricultural Education and Research 

 

22-24 December, 
2018

 

I.Ag. Sc., B.H.U., Varanasi
 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)

 

1-3 February, 2019
 

Agriculture University, 
Jodhpur

 

Seminar on Recent challenges and 
opportunities in sustainable plant health 

 

26-28 February, 
2019

 

I.Ag. Sc., B.H.U., Varanasi
 

BK Singh
 

XXXVI Group Meeting of AICRP (VC) 
 

18-21 May, 2018
 

RARI, Durgapura, Jaipur
 First Vegetable Science Congress on Emerging 

Challenges in Vegetables Research and 
Education (VEGCON-2019)

 

1-3 February, 2019
 

Agriculture University, 
Jodhpur

 

D.R. Bhardwaj
 

International Seminar on “Global Partnership 

in Agricultural Education and Research 
 

21-24 December, 

2018 
 

I.Ag. Sc., B.H.U., Varanasi
 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)

 

1-3 February, 219
 

Agriculture University, 
Jodhpur

 

DK Singh
 

53rd

 
Annual Convention of Indian Society of 

Agricultural Engineers (ISAE) and 
International Symposium on “Engineering 
Technologies for Precision and Climate Smart 
Agriculture”.

 

28-30 January, 
2019

 

I.Ag. Sc., B.H.U., Varanasi
 

G.K. Choudhary

 

Mid-term Review workshop for nalizing the 

action plan for 2019-2020 and progress report

 

29-31 November, 

2018

 

NDUAT, Kumarganj, 

Ayodhya

 Hare Krishna

 

National Conference on Doubling Farmers’ 
Income: Technological and Management 
Interventions

 

18-19 May, 
2018

 

Doon Business School, 
Dehradun

 
International Seminar on Global Partnership 22-24 December, I.Ag. Sc., B.H.U., Varanasi

Seminar/symposium/conference/workshop attended
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in Agricultural Education and Research 
 

2018
 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)

 

1-3 February, 2019
 

Agriculture University, 
Jodhpur

 

Indivar Prasad
 

First Vegetable Science Congress on Emerging 

Challenges in Vegetables Research and 
Education (VEGCON-2019)
International Seminar on Global Partnership
in Agricultural Education and Research

 

1-3 February, 2019
 

Agriculture University, 

Jodhpur
 

J. Singh  First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)  

1-3 February, 2019 Agriculture University, 
Jodhpur 

K.K. Gautam  2nd  International Conference (ABAS-2018) 20-22 October, 
2018 

Meerut  

First Vegetable Science Congress on Emerging 

Challenges in Vegetables Research and 
Education (VEGCON-2019)  

1-3 February, 2019 Agriculture University, 

Jodhpur 

National Symposium on Innovation in 
Agriculture, Environment, and technology for 

Inclusive Development  

17-18 March, 
2019 

Prayagraj 

Manjunatha T. 
Gowda

 

1st
 

International Conference on Biological 
control Approaches and applications

 

27-29 September, 
2018

 

ICAR-NBAIR, Bengaluru
 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)

 

1-3 February, 2019
 

Agriculture University, 
Jodhpur

 

National symposium on Recent challenges 
and opportunities in sustainable plant health 

management
 

26-28 February, 
2019

 

I.Ag. Sc., B.H.U., Varanasi
 

N. Rai
 

Indo-
 

US Bilateral Workshop on Water food 
Energy Climate Nexus: A perspective 
Towards a sustainable Future ( WFEC-2018)

 

16-21 November, 
2018

 

Institute of Environmental 
& Sustainable Development

 
International Seminar on Global Partnership 
in Agriculture Education and Research

 

22-24 December, 
2018

 

I.Ag. Sc., B.H.U., Varanasi

 
First Vegetable Science

 

Congress on Emerging 

Challenges in Vegetables Research and 
Education (VEGCON-2019)

 

01-03 Feburary, 

2019

 

Agriculture University, 

Jodhpur

 
N. Singh

 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 

Education (VEGCON-2019)

 

1-3 February, 2019

 

Agriculture University, 
Jodhpur

 
Nagendran K

 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)

 

1-3 February, 2019

 

Agriculture University, 
Jodhpur

 Recent Challenges and Opportunities in 
Sustainable Plant Health Management

 

26-28 February, 
2019

 

I.Ag. Sc., B.H.U., Varanasi

 R.B. Yadava

 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 

Education (VEGCON-2019)

 

1-3 February, 2019

 

Agriculture University, 
Jodhpur

 International Seminar on Global Partnership 
in Agricultural Education and Research 

 

22-24 December, 
2018

 

I.Ag. Sc., B.H.U., Varanasi

 R.N. Prasad

 

International Seminar on Global Partnership 
in Agricultural Education and Research 

 

22-24 December, 
2018

 

I.Ag. Sc., B.H.U., Varanasi

 R.P. Chaudhary 

 

ISEE National Seminar on

 

“Integrated 
Farming System for enhancing  Farmers’ 

Income and Nutritional Security”

 

05-07 December, 
2018

 

West Bengal University of 
Animal and

 

Fishery 

Sciences, 

 

Belgachia, Kolkata 

 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 

Education (VEGCON-2019)

 

1-3 February, 219

 

Agriculture University, 
Jodhpur

 
Raghwendra 
Singh

 

ISWS Golden Jubilee International Conference 
on “Weeds and society: Challenges and 

21-24 November,  
2018

 

Jabalpur

 

22-24 December,
2018

BHU, Varanasi
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Opportunities”  

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)  

1-3 February, 2019 Agricultural University, 
Jodhpur 

Rajesh Kumar  First Vegetable Science Congress on Emerging 

Challenges in Vegetables Research and 
Education (VEGCON-2019)  

1-3 February, 2019 Agriculture University, 

Jodhpur 

XXXVI Group Meeting of AICRP (VC)  18-21 May, 2018 RARI, Durgapura, Jaipur 

Meeting  of the  DNA Finger Printing Crop 

Group  (Tomato, Brinjal, Chilli, Mango and 
Banana)   

11 September, 

2018 
ICAR-IIHR, Bengaluru 

Rakesh K.  Dubey  2nd  International Conference on “Advances in 
Agricultural, Biological and applied Sciences 

for sustainable Future (ABAS-2018)
 

20-22 October, 
2018

 
Sardar Patel Auditorium, 
Swami Vivekanand 

Subharati University, 
Meerut( UP)

 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 

Education (VEGCON-2019)
 

1-3 February, 2019
 

Agriculture University, 
Jodhpur

 

National symposium on Innovations in 
Agriculture, Environment and Technology for 
Inclusive Development

 

17-18 March, 2019
 

Vigyan Parishad 
Auditorium, Prayagraj (UP)

 

S. Gupta
 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)

 

1-3 February, 219
 

Agriculture University, 
Jodhpur

 

S.N.S. Chaurasia
 

International Seminar on Global Partnership 

in Agricultural Education and Research 
 22-24 December, 

2018
 I.Ag. Sc., B.H.U., Varanasi

 

First Vegetable Science Congress on Emerging 
Challenges

 
in Vegetables Research and 

Education (VEGCON-2019)
 

1-3 February, 2019
 

Agricultural University, 
Jodhpur

 

Shubhadeep Roy
 

ISEE National Seminar-2018 on Integrated 
farming system for enhancing farmers’ 
income and nutritional security

 
5-7 December, 
2018

 WBUAFS, Kolkata
 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)

 
1-3 February, 2019

 

Agriculture University, 
Jodhpur

 

XIV Agricultural Science Congress on 

Innovations for Agricultural Transformations

 20-23 February, 

2019

 NASC, New Delhi

 

Zonal level review workshop of Farmer 
FIRST project

 18-19 January, 
2019

 ICAR-ATARI, Kanpur

 

Rajbhasa Hindi ke Pragami Prayog ko 

Badhaba (Hindi workshop)

 04.08.2018

 

ICAR-IIVR, Varanasi

 

Shweta Kumari

 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)

 
1-3 February, 2019

 

Agriculture University, 
Jodhpur

 

SK Singh

 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)

 
1-3 February, 2019

 

Agriculture University, 
Jodhpur

 

SK Tiwari 

 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019)

 1-3 February, 2019

 

Agriculture University, 
Jodhpur

 

Sudhakar 
Pandey

 

12 Review Meeting of DUS Test Centres”
 

15-17
 

January
 

ICAR-IISR,
 

Lucknow
 

The Fourth International conference on 
creativity and innovation at/for/from/with 
grassroots
(ICCIG 4) 

28-30 January, 
2019

 

IIM, Ahmedabad
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 First Vegetable Science Congress on Emerging 

Challenges in Vegetables Research and 
Education (VEGCON-2019)

 

1-3 February, 2019

 

Agriculture University, 
Jodhpur

 

Sudhir Singh
 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 

Education (VEGCON-2019)
 

1-3 February, 2019
 

Agricultural University, 
Jodhpur

 

Swati Sharma
 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON 2019)

1-3 February, 2019
 

Agriculture University, 
Jodhpur

-
 

 

International Seminar on Global Partnership 
in Agricultural Education and Research.

 

22-24 December, 
2018

 

I.Ag. Sc., B.H.U., Varanasi
 

Rajbhasha Hindi ke pragami prayog ko 

badhava
 

24 August, 2018
 

ICAR-IIVR, Varanasi
 

Tribhuvan 
Chaubey

 

9th National Seed Congress-2018
 

“Quality Seed: A Key Component For 
Doubling The Farmer's Income”

 

19-21 February, 
2019

 

NSRTC, Varanasi & Dept. of 
Genetics and Plant 
Breeding, I.Ag. Sc., B.H.U., 

Varanasi
 

Vikas Singh
 

XXXVI Group Meeting of AICRP (VC) 
 

18-21 May, 2018
 

RARI, Durgapura, Jaipur
 

2nd
 International conference on “Advances in 

Agricultural, Biological and Applied Sciences 

for Sustainable Future (ABAS-2018)” 

20-22 October, 
2018 

Swami Vivekanand 
Subharti University, Meerut 

(UP) 

First Vegetable Science Congress on Emerging 
Challenges in Vegetables Research and 
Education (VEGCON-2019) 

1-3 February, 2019 Agriculture University, 
Jodhpur 

Yerasu Suresh 
Reddy 

National conference on Recent challenges and 
opportunities in sustainable plant health 
management 

26-28 February, 
2019 

I.Ag. Sc., B.H.U., Varanasi 
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PUBLICATIONS

RESEARCH PAPERS :

International: 

1. Chaurasia A, Meena BR, Tripathi AN, Pandey KK, 

Rai AB  Singh B. 2018.Actinomycetes: an  and

unexplored microorganism for plant growth 

promotion and biocontrol in vegetable crops. World 

J. Microbiol. Biotechnol. 34: 132. https://doi.org/ 

10.1007/s11274-018-2517-5. 

2. Devi J, Mishra GP, Sanwal SK, Dubey RK, Singh PM 

and Singh B. 2018. Development and 

characterization of penta owering and triple-

owering genotypes in garden pea (Pisum sativum 

L. var. hortense). PLOS ONE https://doi.org/ 

10.1371/journal.pone.0201235.

3. Devi J, Sanwal SK, Koley TK, Mishra GP, Karmakar 

P, Singh PM and Singh B. 2018. Total phenolics and 

antioxidant capacities of various green-pea (Pisum 

sativum L.) genotypes and its association with yield. 

Scientia Horticulturae, 244: 141–150.

4. Elanchezhiyan K, Keerthana U, Nagendran K, 

Prabhukarthikeyan SR, Prabakar K, Raguchander T 

and Karthikeyan G. 2018. Multifaceted benets of 

Bacillus amyloliquefaciens strain FBZ24 in the 

management of wilt disease in tomato caused by 

Fusarium oxysporum f. sp. lycopersici. Physiological 

and Molecular Plant Pathology, 103: 92-101.

5. Halder J, Pandey MK, Singh N, Rai AB and Singh B. 

2018.Perceived Effectiveness of Indigenous 

Technological Knowledge (ITK) of Insect and 

Vertebrate Pests Management in Eastern Uttar 

Pradesh. Proceedings of the Zoological Society. 71(1):9-

16. (DOI 10.1007/s12595-016-0179-6).

6. Haokip BD, Alice D, Selvarajan R, Nagendran 

K ,Ra jendran  L ,  Manoran j i tham S  K  and 

Karthikeyan G. 2018. Production of polyclonal 

antibodies for Capsicum chlorosis virus (CaCV) 

infecting chilli in India through recombinant 

nucleocapsid protein expression and its application. 

Journal of virological methods, 258: 1-6. 

7. Jamuna S, Rajendran L, Haokip BD, Nagendran 

K,Karthikeyan G and Manoranjitham SK. 2018. First 

Report of Natural Infection of Solanum nigrum with 

Tomato mosaic virus in India. Plant Disease, 102(5): 

1044-1044. 

8. Karkute SG, Krishna R, Ansari WA, Singh B, Singh 

PM, Singh M and Singh AK. 2019. Heterologous 

expression of the AtDREB1A gene in tomato confers 

tolerance to chilling stress. Biologia Plantarum 63: 

268-277. DOI: 10.32615/bp.2019.031. 

9. Koley TK, Maurya A, Tripathi A, Singh BK, Singh 

M, Bhutia TL, Tripathi PC and Singh B. 2018. 

Antioxidant potential of commonly consumed 

underutilized leguminous vegetables. International 

Journal of Vegetable Science, https://doi.org/ 

10.1080/19315260.2018.1519866.

10. Kumari S, Nagendran K,Dubey V, Manimurugan C, 

Singh AK, Rai AB and Singh B. 2019. First report of 

natural occurrence of groundnut bud necrosis virus 

in Solanum torvum Sw. in India. Journal of Plant 

Pathology, 101(1): 185-185. 

11. Lal H, Reddy BR and Vishwanath. 2018. Biometrical 

studies of yield and related traits in advance 

breeding lines of bush type vegetable cowpea 

(Vigna unguiculata (L.) Walp.). Legume Research. 41 

(6): 867-872. 

12. Meena BR, Nagendran K, Tripathi AN, Kumari S, 

Sagar V, Gupta N and Singh B. 2018. First Report of 

Charcoal Rot Caused by Macrophomina phaseolina in 

Basella alba in India. Plant disease, 102(8): 1669. 

13. Nagendran K, Priyanka R, Aravintharaj R, Balaji 

CG, Prashant S, Basavaraj B and Karthikeyan G. 
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149.

8. Krishna H, Bahadur A, Singh J and Singh B. 2019. 

ICAR-Indian Institute of Vegetable Research

160

Vertical Farming: New Dimensions to Enhance 
stVegetable Productivity. In Souvenir: 1  Vegetable 

Science Congress on Emerging Challenges in 
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15. Roy S, Singh N, Vanitha  SM, Singh R, Singh J and 

Singh B. 2019. Fight Against Social Doctrine to 

Attract and Retain Youths in Agriculture Through 
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Vegetables. ISBN: 9780128126981. pp. 179-196.
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L.) genotypes to the incidence of powdery mildew 

in mid-gangetic plains of India. stIn Abstract: 1  

Vegetable Science Congress on “Emerging Challenges in 

Vegetable Research and Education (VEGCON-2019), 
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pp. 64-65.

17. Dubey RK, Singh PM and Singh B. 2019. Growing 
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conference on “Advances in Agricultural, Biological and 

Applied Sciences for Sustainable Future (ABAS-2018), 

(4): pp. 46.
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Uttar Pradesh and its virulence against major insect 
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Nanoparticles seed priming mitigate lead (Pb) 
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toxicity in Indian Spinach (  sp.). stBasella In Abstract: 1  

Vegetable Science Congress on “Emerging Challenges in 
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Sagar V and Singh B. 2018. Seed Priming by ZnO 
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toxicity in Indian Spinach (  spp.). ndBasella In: 2  
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Research and Education (VEGCON-2019), pp. 197-
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Kashyap SP, Singh PM and Singh B. 2019. Sexual 
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Challenges in Vegetable Research and Education 
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pp. 145.

30. Krishna H, Bahadur A, Singh DK, Singh J and Singh 
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Vegetable Science Congress on “Emerging Challenges in 

Vegetable Research and Education (VEGCON-2019), 

pp. 143.

31. Kumar A, Sharma PC, Kulshreshtha N, Singh YP 

and Prasad I, 2019. Spatial Statistical Analysis to 

Improve Field Trial Result of Bread Wheat 

Genotypes under Alkaline Environment.  In: Golden 

Jubilee International Salinity Conference (GJISC-2019) 

on “Resilient Agriculture in Saline Environments under 

Changing Climate: Challenges & Opportunities” of 

Indian Society of Soil Salinity and Water Quality, 

pp.145

32. Kumar R, Prasad I, Singh AK, Nagendran K, Singh 

PM and Singh B. 2019. Breeding for chilli leaf curl 

virus disease resistance using weedy relatives. In 
stAbstract: 1  Vegetable Science Congress on “Emerging 

Challenges in Vegetable Research and Education 

(VEGCON-2019), pp. 9.

33. Kumari AR,  Meena K, Pandey MK, Srivastava R 

and Tiwari A. 2018. Ergonomic Evaluation of the 

Rural Women During Wheat Harvesting by 

Improved Sickle. In: National Conference on 

Intensication and Diversication in Agriculture for 

Livelihood and Rural Development, pp. 162-163. 

34. Kumari AR, Kumari M and Laxmikant. 2018. Extent 

of Participation of elected women gram Panchayat 

members in village development. nd In: 2  National 

conference on “Doubling Farmers Income for Sustainable 

& Harmonious Agriculture (DISHA-2018)”, pp. 11.

35. Kumari AR, Meena K, Pandey MK and Prasad RN. 

2018. Study on Knowledge Level of Potato Growers 

in Deoria District.  In: National farmers' Science 

Congress on “Grassroots Innovations in Farm 

Production, Value Chain Integration and Market 

Linkage”, pp. 10. 

36. Kumari AR, Meena K, Pandey MK, Prasad RN and 

Singh N. 2018. Knowledge level of Rural women 

about Fruits and Vegetable Preservation. nd In: 2  

National conference on “Doubling Farmers Income for 

Sustainable & Harmonious Agriculture (DISHA-

2018)”, pp. 162.

37. Kumari AR, Pandey MK, Meena K, Prasad RN and 

Singh N. 2018. Adoption Behavior of Rural Women 

about Home Science Technologies. nd In: 2  National 

conference on “Doubling Farmers Income for Sustainable 

& Harmonious Agriculture (DISHA-2018)”, pp. 163.
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38. Kumari AR, Pandey MK, Meena K, Srivastava R, 

Prasad RN and Singh N 2018. Constraints as 

perceived by the Rural Women in adoption of 

improved techniques of Kitchen Gardening. In: 

National farmers' Science Congress on “Grassroots 

Innovations in Farm Production, Value Chain 

Integration and Market Linkage”, pp. 11.

39. Kumari AR, Pandey MK, Meena K, Srivastava R, 

Prasad RN and Singh N. 2018. The Attitude of Farm 

Women towards Training Programmes conducted 

by Krishi Vigyan Kendra. In: ISEE National Seminar 

on “Integrated farming System for enhancing Farmer's 

Income and Nutritional Security”, pp. 55.

40. Kumari AR, Singh AK, Pandey MK, Meena K and 

Tiwari A. 2018. Role Performance of Rural women 

in Animal Husbandry Practices. ndIn: 2   International 

Conference on Advances in Agricultural, Biological and 

Applied Sciences For Sustainable Future (ABAS - 2018), 

pp. 90-91.

41. Kumari AR, Singh DP, Pandey MK and Prasad RN. 

2018. Extent of Knowledge level of farmers about 

Pradhan Mantri Crop Insurance Scheme. ndIn: 2  

International Conference on Advances in Agricultural, 

Biological and Applied Sciences For Sustainable Future 

(ABAS - 2018), pp. 18.

42. Kumari AR, Srivastava R, Pandey MK, Meena K and 

Prasad RN. 2018. A Study on Role of Farm Women 

in Decision Making towards Agricultural 

Operations. In: ISEE National Seminar on “Integrated 

farming System for enhancing Farmer's Income and 

Nutritional Security”,  pp. 55.

43. Kumari M and Kumari AR. 2018.  Extension 

Strategies for increasing Pulse production in 

Sahibganj district of Jharkhand. ndIn: 2  National 

conference on “Doubling Farmers Income for Sustainable 

& Harmonious Agriculture (DISHA-2018)”, pp. 101.

44. Kumari S, Nagendran K, Dubey V, Rai AB and 

Singh B. 2019. Detection and characterization of 

watermelon bud necrosis virus (WBNV) infecting 

round melon (  (Stocks) Praecitrullus stulosus

Pangalo.) in India. stIn Abstract: 1  Vegetable Science 

Congress on Emerging Challenges in Vegetable Research 

and Education (VEGCON-2019), pp.196-197.

45. Meena BR, Reddy YS and Gupta N. 2019. Resistance 

assessment and biochemical responses of Baby corn 

and Sweet corn lines against banded sheath and leaf 

blight (BSLB) disease caused by .  Rhizoctoniasolani In 

stAbstract: 1  Vegetable Science Congress on “Emerging 

Challenges in Vegetable Research and Education 

(VEGCON-2019), pp. 203. 

46. Meena K, Srivastava R, Kumari AR,  Kumar A, 

Kumar V, Singh M,  Dubey SK and Singh B. 2018. 

Zero Till Sowing of Wheat in Deoria District of 

Eastern U.P.: A case Study. In: National Conference on 

Intensication and Diversication in Agriculture for 

Livelihood and Rural Development, pp. 47-48.

47. Nagendran K, Kumari S, Dubey V and Kumar R. 

2019. Occurrence and distribution of begomo-

viruses causing leaf curl diseases on chilli crop in 

India. In: National Symposium on Recent Challenges 

and Opportunities in Sustainable Plant Health 

Management, pp. 100-101.

48. Nagendran K, Kumari S, Sakthivel K, Dubey V, 

Kumar R and Rai AB 2019. Molecular 

characterization of begomovirus and its associated 

beta satellites causing leaf curl disease in Andaman 

& Nicobar Islands. stIn Abstract: 1  Vegetable Science 

Congress on Emerging Challenges in Vegetable Research 

and Education (VEGCON-2019), pp: 196-197.

49. Nagendran K, Kumari S, Dubey V and Kumar R. 

2019. Occurrence and distribution of begomo-

viruses causing leaf curl diseases on chilli crop in 

India. In: National Symposium on “Recent Challenges 

and Opportunities in Sustainable Plant Health 

Management”, pp. 100-101.

50. Pandey S, Singh B, Chaubey T, Singh RK, Upadhyay 

DK, Kujur SN, Chaubey S and Pandey P. 2019. 

Characterization of morphological traits of extent 

cultivars of bottle gourd for distinctiveness, 

uniformity and stability test. stIn Abstract: 1  Vegetable 

Science Congress on “Emerging Challenges in Vegetable 

Research and Education (VEGCON-2019), pp.247.

51. Patil Jagadeesh, Gowda Manjunatha T Mhatre HP , 

and Vijayakumar. 2018. Compatibility and efcacy 

of entomopathogenic nematode-insecticide 

combinations against Holotrichiaconsanguinea 

Blanch. (Coleoptera: Scarabaeidae).  s tIn: 1  

International Conference on Biological control 

Approaches and applications, pp. 117.  

52. Prasad  R N, Yadava  RB, Lama TD and Singh B. 

2018. Enhancing productivity and input use 

e fc iency  in  cabbage  through improved 

management practices under alluvial soils of Uttar 

Pradesh. In Abstracts: National Conference on 
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Intensication and Diversication in Agriculture for 

Livelihood and Rural Development, pp. 94. 

53. Prasad I, Krishna H and Chinchmalatpure A R. 

2019. Agricultural Technology Dissemination and 

Policy Impediments in India. In: International 

Seminar on Global Partnership in Agricultural Research 

and Education (GPA-2018), pp.138.

54. Prasad I, Kumar R, Gupta N and Singh PM. 2019. 

Effect of salt treatment on germination and seedling 

growth in chilli. stIn Abstract: 1  Vegetable Science 

Congress on “Emerging Challenges in Vegetable 

Research and Education (VEGCON-2019), pp. 251.

55. Prasad RN, Yadava RB and Singh J. 2019. Improved 

nutrient management practices for improving 

productivity and input use efciency in tomato. In 
stAbstract: 1  Vegetable Science Congress on Emerging 

Challenges in Vegetable Research and Education 

(VEGCON-2019), pp. 165. 

56. Rai TN, Rai KN and  Dubey AK. 2018. 

Intensication and diversication of irrigated rice-

wheat cropping system. In: Golden Jubilee & Water 

and Soil Management Approaches for Climate Smart 

Agriculture, (WASMACS, 2018), pp. 202.

57. Rai TN, Rai KN and  Rai AK. 2018. Weed 

Management in Rabi Maize. In: Golden Jubilee & 

Water and Soil Management Approaches for Climate 

Smart Agriculture, (WASMACS, 2018), pp. 202.

58. Rai TN, Rai KN and Sahu A. 2018. Effect of Zero-

tillage and mulching with rice straw on wheat yield 

and soil health. In: Golden Jubilee & Water and Soil 

Management  Approaches  for  Cl imate  Smart 

Agriculture, (WASMACS, 2018), pp. 200.

59. Rai TN, Rai KN and  Singh SS. 2018. Effect of water 

soluble fertilizer on yield and quality of banana. In: 

Golden Jubilee & Water and Soil Management 

Approaches  for  Cl imate  Smart  Agricul ture , 

(WASMACS, 2018), pp. 203.

60. Rai TN, Rai KN and Yadav YK. 2018. Effect of 

planting method on Maize. In: Golden Jubilee & Water 

and Soil Management Approaches for Climate Smart 

Agriculture, (WASMACS, 2018), pp. 204

61. Rai TN, Rai, KN and  Rai AK. 2018. Mild Scented 

Rice A New Proted Venture. In: Golden Jubilee & 

Water and Soil Management Approaches for Climate 

Smart Agriculture, (WASMACS, 2018), pp. 135.

62. Rai TN. 2018. Comparative study between two KVK 

soil Climate. In: Golden Jubilee & Water and Soil 

Management  Approaches  for  Cl imate  Smart 

Agriculture, (WASMACS, 2018), pp. 203.

63. Reddy B R, Nagendran K, Singh A K, Pandey M, 

Singh B and Singh PM. 2019. Screening for cowpea 

golden mosaic disease resistance in cowpea by 

grafting under eld conditions. stIn Abstract: 1  

Vegetable Science Congress on “Emerging Challenges in 

Vegetable Research and Education (VEGCON-2019), 

pp. 213.

64. Reddy B R, Nagendran K., Pandey M, Singh B. and 

Singh P.M. 2019. Screening of Cercospora leaf spot 

( ) in cowpea. Pseudocercospora cruenta In: Seminar on 

Recent challenges and opportunities in sustainable plant 

health organized by Indian Phytopathological Society, 

pp. 126.

65. Reddy Y S, Krishnan N, Prasanna HC, Kasyap S, 

Yadav R and Singh B. 2019. Pyramiding of late 

blight and ToLCV resistance genes in tomato for 

multiple disease resistance. In: National conference on 

recent challenges and opportunities in sustainable plant 

health management, pp. 147.

66. Roy  S, Singh N, Singh  J, Singh  SK, Prasad  RN, 

Chaturvedi  AK, Singh AK and Singh B. 2018. 

Intervention through integrated agricultural 

system for nutritional and livelihood security of 

tribal farmers of Sonbhadra. In Souvenir and 

Abstract: ISEE National Seminar on Integrated farming 

system for enhancing farmer's income and nutritional 

security, pp.131.

67. Roy  S, Singh N, Vanitha SM, Singh J and Singh B. 

2019.Perception analysis on priorities of vegetable 

protection in India. stIn Abstract: 1  Vegetable Science 

Congress on “Emerging Challenges in Vegetable 

Research and Education (VEGCON-2019), pp. 212.

68. Sagar V, Devi J, Gupta N, Singh P M and Singh B. 

2019. Genetic diversity analysis of leafy Amaranth 

germplasms collected from North Bengal. In 
stAbstract: 1  Vegetable Science Congress on “Emerging 

Challenges in Vegetable Research and Education 

(VEGCON-2019), pp. 59.

69. Sahu A, Awasthi N, Duey AK and Singh S. 2019. 

Impact of Maize Sheller on Drudgery reduction and 

Skill upgradation of farm Women in District 

Kushinagar. In: Souvenir and Abstracts of National 

Conclave on Empowering Rural Womwn through 

Agripreneurship and Innovative Farm Technologies 

(Utthan Agripren 2019), pp.111-112.
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70. Saroj PL and Krishna H. 2018. Doubling farmers' 

income through horticultural interventions-An 

experience of arid region. In: National Conference on 

Doubling Farmers' Income: Technological and 

Management Interventions, pp. 24.

71. Sellaperumal C, Gowda M T, Bahadur A, Pandey 

KK and Singh B. 2019. : a promising Solanum torvum

rootstock for management of root-knot nematode 

( ) in tomatoMeloidogyne incognita . In: National 

symposium on recent challenges and opportunities in 

sustainable plant health management, pp. 219-220.

72. Sharma S, Singh S and Singh J. 2018. Modulation of 

postharvest quality of fresh horticultural produce 

by exogenous polyamines treatment. In: 

International Seminar on Global Partnership in 

Agricultural Education and Research, pp. 86.

73. Sharma S, Singh S and Singh J. 2019. Post-harvest 

quality dynamics of chitosan coated eggplant 

cultivars in cold storage condition. stIn Abstract: 1  

Vegetable Science Congress on “Emerging Challenges in 

Vegetable Research and Education (VEGCON-2019), 

pp. 225-226.

74. Singh A K , Kaladhar V C and B. Singh. The 

functional characterization of a C4 gene from 

Tomato leaf curl virus in Tomato transient 
stexpressed plants. In Abstract: 1  Vegetable Science 

Congress on Emerging Challenges in Vegetable Research 

and Education (VEGCON-2019), pp. 88.

75. Singh  R, Singh SK, Singh J and Singh B. 2018. Effect 

of pre-and post-emergence herbicide on weed 

control and pod yield of vegetable cowpea. In: ISWS 

Golden Jubilee International Conference on Weeds and 

society: challenges and opportunities, pp. 38.

76. Singh  SK. Singh R and Chandra R. 2019. Growth 

and yield of cabbage inuences by rates of organic 

fertilizers under organic farming system in Indo-

Gangetic plains of Eastern Uttar Pradesh. In 
stAbstract: 1  Vegetable Science Congress on Emerging 

Challenges in Vegetable Research and Education 

(VEGCON-2019), pp. 172-173

77. Singh Achuit K, Ningthoukhongjam Joyness and 

S ingh B .  2018 .  Determining the  ro les  of 

Begomovirus betasatelite βC1 gene as suppressor of 

RNAi. In: National Symposium on “Recent Challenges 

and Opportunities in Sustainable Plant Health 

Management (RCOSPHM-IPS2019), pp. 130.

78. Singh BK, Singh B and Singh PM. 2019. Genotypic 

and breeding potential to improve mineral content 

of vegetable crops. stIn Abstract: 1  Vegetable Science 

Congress on “Emerging Challenges in Vegetable 

Research and Education (VEGCON-2019), pp. 6.

79. Singh DK, Bahadur A, Chaurasia SNS, Singh J and 

Singh B. 2019. Study on effect of varying level of 

water application through subsurface drip 
rdirrigation in tomato. In : 53  Annual Convention of 

Indian Society of Agricultural Engineers (ISAE) and 

International Symposium on Engineering Technologies 

for Precision and Climate Smart Agriculture, pp. 223. 

80. Singh DK, Bahadur A, Chaurasia SNS, Singh S and 

Singh. 2019. Study on response of plant geometry 

conguration and drip fertigation in sweet pepper.  
s tIn Abstract: 1  Vegetable Science Congress on 

“Emerging Challenges in Vegetable Research and 

Education (VEGCON-2019), pp.164.

81. Singh N, Roy S, Singh SK, Prasad RN, Bhardwaj DR, 

Chaturvedi AK, Chaudhary RP,  Vanitha SM, Singh 

J and Singh B. 2019. Evaluation of vegetable 

productivity in tribal region of Sonbhadra district. 
s tIn Abstract: 1  Vegetable Science Congress on 

“Emerging Challenges in Vegetable Research and 

Education (VEGCON-2019), pp. 234.

82. Singh V, Dubey RK , Bhardwaj DR, Karmakar P, 

Kushwaha ML and Singh B. 2019. Studies on genetic 

variability in Ivy gourd ( ).  Coccinia grandis L In 

Abstract: 1  Vegetable Science Congress on “Emerging st

Challenges in Vegetable Research and Education 

(VEGCON-2019), pp. 64.

83. Singh Vikas, Dubey RK, Bhardwaj DR, Karmakar P, 

Gautam KK, Kushwaha ML and Singh B. 2018. 

Genetic studied on variability for yield and its 

contributing traits in spine gourd (  Momordica dioica

Roxb.). n dIn: Souvenir & Conference Book: 2  

International conference on “Advances in Agricultural, 

Biological and Applied Sciences for Sustainable Future 

(ABAS-2018), (2): 175-176.

84. Tiwari A, Srivastava R, Pandey, MK, Kumari AR,  

Meena K, and Singh B. 2018. Performance of Okra 

( Moench. Cultivars to Abelmoschus esculentus L. ) 

Picking Intervals for Maximum Marketable Yield. 

In: National Conference on Intensication and 

Diversication in Agriculture for Livelihood and Rural 

Development, pp. 34-35. 

85. Tripathi AN, Manjunath M T, Chaurasia A., Pandey 

KK, Singh B and Gupta S. 2019. Evaluation of 

microbial bioagents against plant diseases and 

management of plant health in bottle gourd under 
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eld condition. stIn Abstract: 1  Vegetable Science 

Congress on Emerging Challenges in Vegetable Research 

and Education (VEGCON-2019), pp. 208-209. 

86. Tripathi AN, Meena BR, Chaurasia A, Pandey KK, 

Rai AB and Singh B. (2019). Diversity analysis of 

isolates of  causing bacterial Ralstonia solanacearum

wilt on solanaceous vegetables. In Abstracts: 

National Symposium on Recent challenges and 

opportunities in sustainable plant health management 

(RCOSPHM-2019), pp. 93.

87. Vanitha SM, Roy S, Singh N, Lal H, Singh J and 

Singh B. 2019. Potential economic impact of Kashi 

Kanchan, a vegetable cowpea variety in India. In 
stAbstract: 1  Vegetable Science Congress on Emerging 

Challenges in Vegetable Research and Education 

(VEGCON-2019), pp.233.

88. Yadava  RB, Lama TD, Prasad RN, Singh DK, Singh 

J and Singh B. 2018. Effect of organic management 

systems on vegetable productivity and soil health. 

In Abstracts: National Conference on Intensication and 

Diversication in Agriculture for Livelihood and Rural 

Development, pp. 110. 

89. Yadava RB, Singh J and Prasad RN. 2019. Response 

of foliar application of micronutrients on growth 

and yield of bitter gourd (  L.). Momordica charantia In 

Abstract: 1st Vegetable Science Congress on Emerging 

Challenges in Vegetable Research and Education 

(VEGCON-2019), pp. 161-162.

Extension Folder:  

1. Choudhary GK, Chaudhary RP, Singh R and 

Chaturvedi AK. 2018. Pashu Dhan Bima Yojna. 

Extension Folder No. 02/2018, KVK, Bhadohi.

Radio Talks: 27

TV Talks: 15 



APPOINTMENTS, TRANSFERS, PROMOTIONS AND
SUPERANNUATION

Appointments: 

Ÿ Sh. Mukesh Onkar joined the post of Technical 

Assistant on 29.07.2018 at ICAR-IIVR.

Ÿ Ms. Poornima joined the post of Technical Assistant 

on 30.07.2018 at ICAR-IIVR.

Ÿ Sh. Sudhir Kumar joined the post of Technical 

Assistant on 25.08.2018 at ICAR-IIVR.

Ÿ Sh. Prakash Modanwal joined the post of Technical 

Assistant on 27.08.2018 at ICAR-IIVR.

Ÿ Dr. Sujan Majumdar joined the post of Scientist 

(Agriculture Chemicals) on 09.10.2018 at ICAR-IIVR.

Ÿ Ms. Vijaya Rani joined the post of Scientist 

(Agricultural Microbiology) on 10.10.2018 at ICAR-

IIVR.

Ÿ Sh. Vinod Kumar Verma joined the post of Technical 

Assistant on 08.01.2019 at ICAR-IIVR.

Ÿ Sh. Sudeep Singh joined the post of Lower Division 

Clerk on 23.01.2019 at ICAR-IIVR.

Transfers:

Ÿ Dr. H.C. Prasanna, Principal Scientist transferred 

from ICAR-IIVR, Varanasi to ICAR-IIHR, Bengaluru 

on 29.06.2018.

Ÿ Dr. Swati Sharma, Scientist transferred from ICAR-

NRCL, Muzaffarpur (Bihar) and joined ICAR-IIVR 

on 02.07.2018.

Ÿ Dr. Y. Bijen Kumar, Scientist transferred from ICAR-

IIVR, Varanasi to ICAR-Resesarch Complex for NEH 

Region, Mizoram Centre, Kolasib on 13.07.2018.

Ÿ Dr. Hare Krishna, Principal Scientist transferred 

from ICAR-CIAH, Bikaner (Rajasthan) and joined 

ICAR-IIVR on 14.07.2018

Ÿ Dr. Indivar Prasad, Scientist transferred from ICAR-

CSSRI, Bharuch (Gujarat) and joined ICAR-IIVR on 

19.07.2018

Ÿ Sh. Ajay Uniyal, Persnal Assistant transferred from 

ICAR-DFR, Pune to ICAR-IIVR, Varanasi on 

13.08.2018. 

Ÿ Sh. Rahul Roshan, Assistant transferred from ICAR-

IIVR, Varanasi to ICAR Headquarter, New Delhi on 

28.02.2019.

Ÿ Ms. Poornima, Technical Assistant resigned from 

ICAR-IIVR, Varanasi on 30.07.2018.

Ÿ Dr. Bijendra Singh, Director, ICAR-IIVR joined as 

Director General (UPCAR), Lucknow, U.P. on 

05.03.2019.

Promotions:

Ÿ Dr. Raghvendra Singh, Principal Scientist promoted 

from Rs. 37,000-67,000 + RGP 9000 to 37600-

67000+RGP 10000 w.e.f. 24.02.2017.

Ÿ Sh. S.K. Singh, Chief Technical Ofcer promoted 

from Rs.15600-39100 + RGP 6600 to 15600-39100 + 

RGP 7600 w.e.f. 08.11.2016.

Ÿ Dr. Sunil Gupta, Chief Technical Ofcer  promoted 

from Rs.15600-39100 + RGP 6600 to 15600-39100 + 

RGP 7600 w.e.f. 01.04.2017.

Supperannuation: 

Ÿ Dr. A.B. Rai, Head, Crop Protection Division, ICAR-

IIVR superannuated from services on 31.08.2018.

Ÿ Dr. Rajendra Prasad, Programme Coordinator, KVK, 

Bhadohi, ICAR-IIVR superannuated from services 

on 30.09.2018.
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Particulars Target Revenue generation 

IIVR 56.04 154.32 

                        

KVKs RE  Expenditure 

KVK, Kushinagar 130.50 127.28 

KVK, Deoria 110.50 116.89 

KVK, Bhadohi  121.00 113.20 

Total 362.00 357.37 

 
 Sub-head

 

Plan
 Provision made in

 RE

Expenditure
 

  
Establishment Charges 1316.00 1315.93

   
Wages - -

   
O.T.A. - -

   
T.A. 17.45 17.45

 

 
(Contingency)

 

   
Other Charges 643.40 643.29

 

H.R.D. 1.0 1.0
   

Works 88.00 87.98
   

Equipment 22.00 21.99
   

Library 6.50 6.50 

Vehicle - - 

Annual Repairs /Maintenance - - 

Information 17.75 17.70 

Technology 

TSP NEH 18.48 18.47 

Total 2130.58 2130.31 

CLASSIFIED ABSTRACTS OF EXPENDITURE
(2018-2019)

ICAR-Indian Institute of Vegetable Research (Plan) 
(In Lakhs)

Revenue generation 
(In Lakhs)

Krishi Vigyan Kendra (Plan) 
(In Lakhs)
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Name of project

 

Funding agency

 

Duration of 
projects

 

Allocation & Expenditure 2018-19

 Allocation

 

Expenditure

 Crop Improvement

 Genome-wide mining and 
characterization of microsatellite 
markers for anthracnose resistance in 

chilli (Capsicum
 

species)
 

DST, SERB

 

April,

 

2018 –

 March,

 

2020

 

9.60

 

8.55

 

Network Project on Transgenic 
Crops (NPTC)

 

ICAR
 

2017-2020
 

6.10
 

5.84
 

Introgression of Begomovirus 

Resistance Genes in Tomato 
(Solanum lycopersicum L.) through 
MAS and Genomic Approaches

 

DBT
 

2015-
 

Dec., 

2019
 

8.50
 

8.50
 

National Innovations in Climate 

Resilient Agriculture (NICRA)
 

ICAR
 

2011-2020
 

74.50
 

75.07
 

CRP on Hybrid Technology Project  
 

ICAR
 

2015-2020
 

16.00
 

14.61
 Cowpea golden mosaic disease 

(CPGMD) resistance: Agroinfectious 
clone development, Screening, 
Genetics of inheritance, Molecular 
Tagging and Mapping for CPGMD 
resistance gene(s) in cowpea by 

using linked markers
 

DST, SERB
 

2017-2020
 

20.90
 

15.37
 

CRP on Agrobiodiversity ICAR 2015-2020 5.85 5.85 
Central Sector Scheme for Protection 

of Plant Varieties and Farmer’s 
Rights Authority (DUS testing of 
tomato, brinjal, okra, cauliower, 
cabbage, vegetable pea, French bean, 
bottle gourd, bitter gourd, pumpkin 

and cucumber). 

PPV & FRA 2009-2020 23.00 23.34 

Agri Business Incubator (ABI) ICAR 2016-2020 22.75 22.71 
Zonal Technology Management Unit  
(ZTMU) 

ICAR 2015-2020 15.50 15.68 

Using genome editing to unravel 
Fusarium wilt resistance in tomato 

DBT Jan., 2018 – 

Oct., 2018 
14.7 14.85 

Crop Production 

Efcient Water Management in 
Horticultural Crops (under Agri-
CRP on Water Project) 

ICAR 2015-16 to 
2019-20 

9.7 9.50 

Development of shelf stable 
intermediate moisture leafy 
vegetables using radiation 
processing 

BARC, Mumbai 2017- 2020 6.05 - 

Farmer FIRST Program on 
“Intervention of Improved 
Agricultural Technologies for 
Livelihood and Nutritional Security 

Adhering Local Resources and 
Working Knowledge of the Farmers

ICAR 2016- 2020 22.45 21.69 

 

Externally Funded Projects
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Scheduled Tribes Component 
(Earlier Tribal Sub Plan) for Tribal of 
Sonbhadra district in Uttar Pradesh 

(National Assignment by 
Department of Agricultural Research 
& Education, Ministry of Agriculture 
and Farmers Welfare, Govt. of India) 
 

ICAR 2013 -  
continue till 
date 

16.48 16.48 

Crop Protection 
Establishment of Integrated 
Beekeeping Development Centre 

(IBDC)/Centre of Excellence (CoE) 
on Beekeeping  

NBB, DAC&FW, 
Govt. of India, 
New Delhi 

2017-20 99.75 64.72 

Agro infectious clones development 
for probing resistance to chilli leaf 

curl diseases caused by 
begomoviruss and devising 
integrated management strategies 

DST  2016 - Sept., 
2019 

9.04 7.88 

AICRP on Biocontrol ICAR-NBAIR 2018 - 2021 4.5 1.98 
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Sl. No. Category Sanctioned 
Strength 

Staff in 
Position 

Vacant 

SCIENTIFIC 

1. Scientist 45 41 04 

2. Senior Scientist 12 08 04 

3. Principal Scientist 06 02 04 

 TOTAL  63 51 12 
TECHNICAL  

1. Technician 11 10 01 

2. Senior Technician - - - 

3. Technical Assistant 13 08 05 

4. Senior Technical Assistant 02 02 - 

 
TOTAL

 
26

 
20

 
06

 
ADMINISTRATIVE

 
1.

 
Senior Administrative Ofcer 

 
01

 
01

 
-
 

2.
 

Finance & Account Ofcer
 

01
 

01
 

-
 

3.
 

Assistant Finance & Accounts Ofcer
 

 

 

01
 

-
 

01
 

4.
 

Assistant Administrative Ofcer
 

01
 

01
 

-
 

5.
 

Assistant
 

05
 

04
 

01
 

6.
 

Private Secretary 
 

01
 

01
 

-
 

7.
 

Personal Assistant 
 

02
 

-
 

02
 

8.
 

Stenographer Gr. III
 

02
 

-
 

02
 

9.
 

UDC
 

02
 

02
 

-
 

10.
 

LDC
 

04
 

-
 

04
 

 
TOTAL

 
20

 
10

 
10

 

SKILLED  SUPPORTING 
 
STAFF

    

1.
 

S.S.S 
 

16
 

16
 

-
 

 
TOTAL

 
16

 
16

 
-
 

 
Grand Total

 
125

 
97

 
28

 

5.

6.

7.

 

 

 

Technical Ofcer

Senior Technical Ofcer

Assistant Chief Technical Ofcer

 

 

 

 

 

 

  -

-

-

 

 

 

--

--

--
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Sl. 
No.

 
Designation Sanctioned 

strength

 
Staff in position Vacant     

     

1. Subject Matter Specialist 06 05 01     

2. Farm Manager 01 01 -     

3. Programme Assistant 01 01 -     

Total 11 09 02

4. Programme Assistant (Computer) 01 - 01     

5. T-1 (Driver) 02 02 -  

Sl. 
No.

Designation   

   

1. Subject Matter Specialist   

5. T-1 (Driver)

2. Farm Manager   

Total

3. Programme Assistant    

4. Programme Assistant (Computer)

Sanctioned 
strength

 

 

06 

02

01 

11

01 

01

Staff in position 

 

06 

02

01 

11

01 

01

Vacant

-

-

-

-

-

- 
 

 

 

 

 

 

Staff strength of Krishi Vigyan Kendras
(as on 31.03.2019)

 

 

KVK Sargatia, Kushinagar
 

 

 

KVK, Deoria

 
 

   

 

KVK, Bhadohi
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Sl. 
No.

 Designation 
 

Sanctioned 
strength

 Staff in position
 

Vacant
 

1.
 

Subject Matter Specialist
 

06
 

06
 

-
 

2.
 

Farm Manager
 

01
 

01 -
 

3.
 

Programme Assistant 
 

01
 

01 -
 

4.

 

Programme Assistant (Computer)

 

01

 

- 01

 

5.

 

T-1 (Driver)

 

02

 

02 -

 

 

Total

 

11

 

10 01

 

 
 



Staff in position
(as on 31.03.2019)

Sl. 

No.  

Name  Designation  Email 

1.  Dr. Jagdish  Singh  Director  (Acting) directoriivr@gmail.com 

Director’s Cell  

2.  Sh. Ajayan  P.  Private Secretary ajaynair27@gmail.com 

3.  Sh. Ajay Uniyal  Personal Assistant ajay.uniyal1@gmail.com 

Project Coordinator Cell  

4.  Dr. S.K. Verma  Principal    Scientist skverma10@yahoo.com  

5.  Dr. Ram chandra  Principal    Scientist rchandraiivr2016@gmail.com 

6.  Dr. T. Chaubey  Principal Scientist tchaubay@gmail.com 

7.  Dr. B. Rajasekhar Reddy  Scientist  rajasekharhortico@gmail.com 

8.  Dr. A.P. Singh  Senior Technical Ofcer  apsinghento@gmail.com 

Division of Vegetable Improvement  

9.  Dr. P.M. Singh  Principal    Scientist &  I/C Head    pmsiivr@gmail.com 

10.  Dr.  Nagendra  Rai  Principal  Scientist nrai1964@gmail.com 

11.  Dr.  D.R.  Bhardwaj  Principal  Scientist dram_iivr@yahoo.com 

12.  Dr.  Rajesh  Kumar  Principal Scientist rajes74@gmail.com 

13.  Dr.  Sudhakar  Pandey  Principal Scientist sudhakariivr@gmail.com 

14.  Dr. Achuit Kumar Singh  Senior  Scientist achuit@gmail.com 

15.  Dr. Rakesh Kumar Dubey  Senior  Scientist rksdubey@gmail.com 

16.  Dr.  Shailesh  Kumar  Tiwari  Scientist  tiwarishailu@gmail.com  

17.  Dr. Binod Kumar Singh  Scientist  bksinghkushinagar@yahoo.co.in 

18.  Dr. Pradip Karmakar  Scientist  pradip9433@gmail.com 

19.  Dr. Yerasu Suresh Reddy  Scientist  yerasusureshreddy@yahoo.co.in 

20.  Dr. Indivar Prasad  Scientist  indivar234@gmail.com 

21.  Dr. Jyoti Devi  Scientist  jyoti17iivr@gmail.com 

22.  Sh. K.K. Gautam  Scientist  kkgautam008@gmail.coms 

23.  Sh. S.G. Karkute  Scientist  suhaskarkute@gmail.com 

24.  Sh. Nakul Gupta  Scientist  nakulgupta1988@gmail.com 

25.  Dr. Vidya Sagar  Scientist  vidya.sagarkaushal@gmail.com 

26.  Sh.  A.K.  Singh  Assistant Chief Technical Ofcer  ashoksinghiivr@gmail.com 

27.  Dr.  Rameshwar  Singh  Assistant Chief Technical Ofcer  bisen.singh@gmail.com 

28.  Sh. Vishwanath  Assistant Chief Technical Ofcer  vishwanathbhargava@gmail.com 

29.  Sh. Ashutosh  Goswami  Assistant Chief Technical Ofcer  ashutosh12031972@gmail.com 

30.  Sh. Chandra Bushan  Technical  Ofcer  cb.dubey2011@gmail.com 

31.  Sh. Subhash  Chandra  Senior Technical Assistant subhash301269@gmail.com 

32.  Sh. Sudhir Kumar  Technical Assistant sudhir2203@gmail.com 

Division of Vegetable Production  

33.  Dr.  R.N.  Prasad  Principal  Scientist & I/C Head rnprasad_zcu@rediffmail.com 

34.  Dr.  Sudhir  Singh  Principal  Scientist sudhiriivr@gmail.com 

35.  Dr. S.N.S.  Chaurasia  Principal  Scientist chaurasiaiivr@gmail.com 

36.  Dr.  R.B.  Yadav  Principal  Scientist  raj_yadava@rediffmail.com 

37. Dr. Neeraj Singh Principal Scientist neerajatic@gmail.com
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42.  Dr. Raghwendra Singh  Principal Scientist singhraghu75@gmail.com 

43.  Dr.  Shubhadeep  Roy  Scientist  shubhadeepiari@gmail.com 

44.  Dr. S.M. Vanitha  Scientist  vanita.gkvk@gmail.com  

45.  Dr. Swati Sharma  Scientist  swtsharma92@gmail.com 

46.  Sh. Y.P.  Singh  Senior Technical Ofcer  ybsinghiivr@gmail.com 

47.  Sh. P.C. Tripathi  Technical  Ofcer  tripa732003yahoo.co.in 

48.  Sh. Pankaj  Kumar  Singh  Technical  Ofcer pksingh@gmail.com 

49.  Sh. Mukesh Onkar  Technical Assistant onkar.mukesh1@gmail.com 

Division of Vegetable  Protection  

50.  Dr.  K.K. Pandey  Principal  Scientist & I/C Head  kkpiivr@gmail.com 

51.  Sh. Anurag Chaurasia  Scientist  anurag_vns1@yahoo.co.in 

52.  Dr.  Jaydeep  Halder  Scientist   jaydeep.halder@gmail.com 

53.  Dr. A.N. Tripathi  Scientist  antripathi_patho@rediffmail.com 

54.  Dr. Nagendran Krishnan  Scientist  krishnagendra@gmail.com 

55.  Sh. Manjunatha GowdaT.  Scientist  goudru9@gmail.com 

56.  Sh. Bharat Raj Meena  Scientist  brrm1406@gmail.com 

57.  Dr. Rani A.T  Scientist  raniatgowda@gmail.com 

58.  Ms. Shweta Kumari  Scientist  sweta.aau@gmail.com 

59.  Dr. Sujan majumdar  Scientist  sujaniari@gmail.com 

60.  Ms. Vijaya Rani  Scientist  ranivijaya78@gmail.com 

61.  Sh. Raghubansh  Mani  Rai  Assistant Chief Technical Ofcer  raghubanshmaniiivr@gmail.com 

Administration  

62.  Sh. Sumit Kumar Jindal  Senior Administrative Ofcer saoiivr@gmail.com 

63.  Sh.  U.K Saxena  Finance & Account Ofcer iivrfao@gmail.com 

64.  Sh.  U.N.  Tiwari  Assistant Administrative Ofcer udainarayantiwari@gmail.com 

65.  Sh.  Gopi  Nath  Assistant  gopiiivr@gmail.com 

66.  Sh. Prakash Modanwal  Technical Assistant prakash.iivr@gmail.com 

67.  Sh.  R.K.  Mehrotra  Upper Division Clerk ritesh.iivr@gmail.com 

68.  Sh. A.K. Mishra  Upper Division Clerk arunmishraiivr@gmail.com 

69.  Sh.  S.K.  Gupta  Upper Division Clerk sushilskg@yahoo.co.in 

70.  Sh. Sudeep Singh  Lower Division Clerk Singhabc16@gmail.com 

Farm  Section  

71.  Dr. T. Chaubey  Chairman tchaubay@gmail.com 

72.  Sh. Vishwanath  Farm  Manager  vishwanathbhargava@gmail.com 

73.  Sh. Pankaj  Kumar  Singh  Technical Ofcer  pksinghiivr@gmail.com 

74.  Sh.  K.K.  Upadhyay   Technical Ofcer  upadhyay@gmail.com 

PME  Cell  

75.  Dr.  P.M. Singh  Chairman pmecell.iivr@gmail.com 

76.  Dr.  Sunil  Gupta  Chief Technical Ofcer  gupta.sunil191@gmail.com 

Library  

 77.  Sh.  S.K.  Singh  Chief Technical Ofcer  sksinghiivr@gmail.com 

      

38.  Dr.  D.K. Singh   Principal Scientist dharmendraksingh@rediffmail.com 

39.  Dr. S.K. Singh  Principal Scientist skscprs@gmail.com 

40.  Dr.  Anant  Bahadur  Principal Scientist singhab98@ gmail.com 

41.  Dr. Hare Krishna  Principal Scientist kishun@rediffmail.com 
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82.  Dr.  Sunil  Gupta  Vehicle Ofcer gupta.sunil191@gmail.com 

83.  Sh. Sanjay Singh  Senior Technical Assistant   

84.  Sh.  Rajendra  Kumar  Senior Technical Assistant  - 

85.  Sh.  Manoj  Kumar  Senior Technical Assistant   

86.  Sh. Ram  Ashrey  Senior Technical Assistant  - 

Skilled Supporting Staff   (SSS)  

87.  Sh.  Jagwat  Ram  SSS  - 

88.  Sh.  Shiv  Kumar  SSS  - 

89.  Sh.  Kailash  Singh  SSS  - 

90.  Sh.  S.P.  Mishra  SSS  - 

91.  Sh.  Naraini  Singh  SSS  - 

92.  Sh. S.K.  Pandey  SSS  - 

93.  Sh.  Arun  Kumar   SSS  aruniivr@gmail.com 

94.  Sh.  Ramraj  SSS  - 

95.  Sh.  Suresh  Kumar  Yadav  SSS  - 

96.  Sh.  Suresh  Kumar  SSS  - 

97.  Sh.  Virendra  Prasad  Gond  SSS  - 

98.  Sh. Kamlesh  Kumar  Singh  SSS  - 

99.  Sh. Anil  Kumar  Suman  SSS  - 

100.  Sh. Ram  Kunwar  Chaubey  SSS  - 

101.  Sh. Jata  Shankar  Pandey  SSS  - 

102.  Sh. Shivajee  Mishra  SSS  - 

Regional Research Station,  Sargatia, Kushinagar  

103.  Dr. Vikas Singh  Senior Scientist & I/C vikaschf@gmail.com 

104.  Dr.  C.  Manimurugan  Scientist  manimuruganc@gmail.com 

105.  Sh. Pratap A. Divekar  Scientist  pratapento@gmail.com 

106.  Sh. Motilal Kushwaha  Programme Assistant (Comp.) motilalakushwaha@yahoo.com 

107.  Sh. Vinod Kumar Verma  Technical Assistant - 

Krishi  Vigyan  Kendra,  Sargatia,  Kushinagar  

108.  Dr. R. P. Sahu  SMS (Agril. Extension)        ramdrprakash@gmail.com 

109.  Sh. Ajay Kumar Rai  SMS (PP)  kvkkushinagar@gmail.com 

110.  Sh. Yogesh Kumar Yadav  SMS (AS)  yogeshkyadav001@rediffmail.com 

111.  Smt. Anjali  Sahu  SMS (HS)  anjalisahu13march@gmail.com 

112.  Dr. T.N. Rai  SMS (Soil Science) tnrai_78@rediffmail.com 

113.  Dr. Shamsher Singh  SMS (Horticulture) shamshersinghkvk@gmail.com 

114.  Sh. Arun Pratap Singh  Farm Manager arunkuwarsingh76@gmail.com 

115.  Sh. Prasant Kumar Gupta  Ofce Superintendent pkg1981@gmail.com 

116.  Sh. Pankaj Kumar Singh                       (T-1) Driver  - 

117.  Sh. Satish Kumar Singh  (T-1) Driver  sks.kvkkushinagar@gmail.com 

Institute Service Unit  

78.  Dr.  B.K.Singh  I/C E&M bksinghkushinagar@yahoo.co.in 

79.  Sh. Ashutosh  Goswami  Estate Ofcer & ACTO  ashutosh12031972@gmail.com 

80.  Sh.  M.L.  Vishwakarma  Technical Ofcer madanlalvishwa@yahoo.in 

Vehicle Section  

81.  Dr.  Shubhadeep  Roy  Scientist & I/C Vehicle shubhadeepiari@gmail.com 
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125.  Sh. Sharad Chand Rai  (T-1) Driver  scrai76@gmail.com 

Krishi  Vigyan  Kendra,  Bhadohi  

126.  Dr. A.K. Chaturvedi  SMS (Hort.) & Lisening Ofcer akciivr@gmail.com 

127.  Dr. G.K. Choudhary  SMS (AS)  drgovindvet@yahoo.co.in 

128.  Dr. R.P. Choudhary  SMS (Ag. Extn) rudalpd@rediffmail.com 

129.  Dr. Rekha Singh     SMS (HS)  rekhaiivr@gmail.com 

130.  Dr. Manoj K. Pandey  SMS (PP)  mkp_bxr@yahoo.co.in 

131.  Dr. P.C. Singh          Farm Manager prabhashiivr@gmail.com 

132.  Sh. V.V. Diptikar       Programme Assistant (Comp.) v_v_diptikar@rediffmail.com 

133.  Sh. Roshan Lal  Ofce Superintendent roshaniivr@gmail.com 

134.  Sh. D.P. Singh          Programme Assistant  dpsinghkvk@rediffmail.com 

135.  Sh. Sanjay Kumar Yadav  (T-1) Driver  sanjay8765275294@gmail.com 

136.  Sh. Pramod Paswan  (T-1) Driver   pramodpaswan1084@gmail.com 

 

Krishi  Vigyan  Kendra,  Deoria  

118.  Sh. Rajneesh Srivastava  SMS (Horticulture) & I/C Head rajneeeshkvk@gmail.com 

119.  Dr. Ashok Rai  SMS (Ag.Extn) ashokraibhu@gmail.com 

120.  Smt. A. R. Kumari          SMS (HS)  anuradha_rau@rediffmail.com 

121.  Dr. Abhay Kumar Singh  SMS (Vet. Sci.) drabhaysingh@rediffmail.com 

122.  Sh. Kamalesh Meena  SMS (SS & Agro) kamalaagronomy@gmail.com 

123.  Sh. Ajay Tiwari  Farm Manager ajitiwariiivr@gmail.com 

124.  Sh. Bharat Singh        (T-1) Driver bharatiivr@gmail.com 
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ORGANOGRAM

RAC

IRC

IMC

QRT

Director

Research KVKs Administra�on and Support

Divisions AICRP-VC RRS, Sarga�a

Vegetabe Improvement Regular centres (36)

Vegetable Produc�on Voluntary centres (24)

KVK, Bhadohi

KVK, Deoria

KVK, Kushinagar

Support Sec�ons

PME Cell

AKMU

ATIC

ITMU

Library & Informa�on

Service Unit

Farm Sec�on

Administra�on

General
Administra�on

Audit & Accounts

Stores & PurchaseVegetable Protec�on





Dr. K. E. Lawande
 

Former Vice Chancellor
 

Dr. BSKKV, Dapoli (M.S.)
 

Chairman
 

Dr. S.M.S Tomar  
Cytogenetist  
Division of Genetics & Plant Breeeding

IARI, Pusa, New Delhi

Member 

Dr. Anil Sirohi  
Professor  
Division of Nematology

IARI, Pusa, New Delhi 

Member 

Dr. D.P. Wasker  
Director (Research)  

Dr. VNMKVK, Parbhani (M.S.)  

Member 

Dr. P.S. Pandey  

ADG (EP&HS)  

ICAR, Pusa, New Delhi 

Member 

Dr. T. Janakiram  

Asstt. Director General (Hort.-II)  

ICAR, Krishi Anusandhan Bhawan-II, Pusa,New Delhi

Ex- ofcio Member 

Dr. Jagdish  Singh  

Director  

ICAR-IIVR, Varanasi

Ex- ofcio Member 

Dr. Sudhakar Pandey  

Principal Scientist
 

ICAR-IIVR, Varanasi

Member Secretary 

Dr. Jagdish Singh 
Director 
ICAR-IIVR, Varanasi 
Dr. T.K. Behera 
Principal Scientist  
Vegetable Science Division 
ICAR- IARI, Pusa Campus, New Delhi 
Dr. P.M. Singh 
Principal Scientist & I/C Head 
Vegetable Improvement Division, ICAR-IIVR, Varanasi 
Dr. P.M. Thomas 
Principal Scientist  
ICAR-IIHR, Bangalore 
Dr. Ambika Baldev Gaikwad 
Principal Scientist 
Division of Genomic Resources, NBPGR, Pusa, New Delhi 
Dr T. Jankiram 
ADG (Horticultural Sciences-I) 
ICAR, New Delhi 
Shri Prakash Yadav 
August Kunda, Lalia Gali, Varanasi 
Smt. Priyanka Patel

 
Jalaalpurmaa, Narayanpur, Chunar, Mirzapur

 
Shri Sujit Kumar Singh

 
SAO

 
ICAR-IIVR, Varanasi

 

Chairman 

Member 

Member 

Member 

Member 

Member 

Non Ofcial Member  

Non Ofcial Member
 

Member
 
Secretary

 

Research Advisory Committee
Annexure I

 

Annual Report 2018-19

181

Annexure II

 

Institute Management Committee



MEGA PROGRAMME-1: INTEGRATED GENE MANAGEMENT 

Mega-Programme Leader:  P.M. Singh  

Code  Title of the project  P.I.  Co-PIs & Associates 

1.1  Genetic Improvement of 

Tomato  

HC Prasanna (upto 

30.06.2018)/ YS Reddy 

(w.e.f. 01.07.2018) 

YS Reddy and N. Rai 

Associates: AB Rai (upto 31.08.2018), K.K. 

Pandey (diseases),K. Nagendran (Viruses) 

and Manjunath Gowda (Nematodes) 

1..2  Genetic Improvement of 

Brinjal  

SK Tiwari S.K. Verma 

Associates: Pratap Dibekar, Shweta 

(Diseases) 

1.3  Genetic Improvement of Chilli  Rajesh Kumar S.G. Karkute (upto 31.08.2018) and 

Indivar Prasad (w.e.f. 01.08.2018) 

Associates: AB Rai (upto 31.08.2018), K.K. 

Pandey (diseases), K. Nagendran (Viruses) 

and Manjunath Gowda(Nematodes) 

1.4  Genetic Improvement of Pea  Jyoti Devi R.K. Dubey 

Associate: A.N. Tripathi 

1.5  Genetic Improvement of 

Cowpea.  

B. Rajasekhar Reddy N. Rai  

Associates: P. Dibekar (Insects), A.N. 

Tripathi (Diseases) and K. Nagendran 

(Viruses) 

1.6  Genetic Improvement of 

Indian bean and French bean.  

N Rai  B. Rajasekhar Reddy 

1.7  Genetic Improvement of seed 

propagated gourds  

D.R. Bhardwaj Sudhakar Pandey, Vikas Singh, P. 

Karmakar and K.K. Gautam 

Associates: J. Haldar (Insects), M. Gowda 

(nematodes) and B. Meena (Diseases) 

1.8  Genetic Improvement of 

Luffah  

T. Chaubey Sudhakar Pandey, RK Dubey 

Associates: J. Haldar (Insects), M. Gowda 

(nematodes), B. Meena (Diseases) 

1.9  Genetic Improvement of 

Pumpkins and Cucumber  

Sudhakar Pandey 

 

D.R. Bhardwaj, T. Chaubey, Vikas Singh 

and KK Gautam  

Associates: J. Haldar (Insects), M. Gowda 

(nematodes), A.N. Tripathi (Diseases) and

K. Nagendran (Viruses) 

1.10  Genetic Improvement of 

Melons  

 

Pradip Karmakar Sudhakar Pandey and KK Gautam 

1.11  Genetic Improvement of Okra  B Singh    Achuit Singh, Pradip Karmakar and 

Vidyasagar 

Associates: J Halder (Insects), M. Gowda 

(Nematodes) and K. Nagendran 

(Diseases/Viruses)

Kumari (Phytoplasma)  and  A.N . Tripathi 

List of Ongoing Research Projects

Annexure III
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1.12  Genetic Improvement of Cole 

crops and Root crops  

BK Singh 

 

P. Karmakar 

Associates: A.T. Rani (Insects) and 

B. Meen a     (Diseases) 

1.13  Biotechnological interventions 

including Transgenics for 

managing stresses in 

vegetables  

Achuit Singh HC Prasanna (upto 30.06.2018), Sudhakar 

Pandey, SK Tiwari, YS Reddy, SG Karkute 

(upto 31.08.2018), Jyoti Devi, Vidyasagar 

and Manimurugan C. 
Associate: K. Nagendran (Diseases) 

1.14  Genetic Improvement of 

under exploited & future 

vegetables  

R.K. Dubey BK Singh, SG Karkute (upto 31.08.2018), 

Jyoti Devi, Y.S. Reddy, B. Rajasekhar 

Reddy, Vidyasagar and Indivar Prasad 

(w.e.f. 01.08.2018). 
Associates: P. Dibekar (Insects) and B. 

Meena (Diseases) 
1.15  Genetic Improvement of 

clonally propagated & 

perennial vegetables
 

Vikas Singh D.R. Bhardwaj, P. Karmakar 
and Vidyasagar 
Associates: J. Haldar (Insects), M. Gowda 

(Nematodes) and B. Meena (Diseases)
 

MEGAPROGRAMME-2: SEED ENHANCEMENT IN VEGETABLES
 

Mega-Programme leader: P.M. Singh
 

2.1
 

Priming, Coating, ovule 

conversion and seed 

enhancement. 
 

P.M. Singh
 

Rajesh Kumar, T Chaubey, Vikas Singh,
 

Manimurugan, C.  and Nakul Gupta
 

Associate: J. Halder (Insects) and A.N. 

Tripathi
 

(Diseases)
 

2.2
 

Pollination studies for seed 

augmentation in vegetables 

including support of
 
honey 

bees.  
 

Nakul Gupta
 

P.M. Singh, Rajesh Kumar, T Chaubey, J. 

Halder, Pratap A. Divekar and 

Manimurugan, C.  
 

Associate: A.N. Tripathi (Diseases)
 

2.3
 

Drying and storage studies on 

vegetable seeds including 

modied atmosphere storage
 

Manimurugan, C.
 

PM Singh, J. Singh Sudhir Singh, Rajesh 

Kumar, S. Roy and Nakul Gupta
 

MEGA PROGRAMME-3: PRODUCTIVITY ENHANCEMENT THROUGH BETTER RESOURCE MANAGEMENT
 Programme Leader: Jagdish Singh

 3.1
 

Technologies for protected vegetable 

production
 

Anant Bahadur
 

R.N. Prasad and D.K. Singh 
 Associates: K.K. Pandey

 
(Diseases)

 
and 

Manjunath Gowda T
 

(Nematodes).
 

3.2
 

Vegetable based cropping systems
 

R.N. Prasad
 

S.K. Singh, R.B. Yadava and Vanitha S.M.
 3.9

 
Physiological and biochemical 

mechanisms of heat stress tolerance in 

chilli

 

Jagdish Singh
 

Rajesh Kumar
 

3.10

 

Agronomic bio-fortication studies in 

vegetable crops

 

R.B. Yadava

 

Jagdish Singh and Raghwendra Singh

 

3.11

 

Development of organic production 

technologies for vegetable based 

cropping systems

 

S.K. Singh

 

R.B. Yadava and Sudhir Singh

 Associates:

 

K.K. Pandey

 

(Diseases), 

Jaydeep Haldar (Insects),

 

Bharat Meena

 (Diseases)

 

and Manjunath Gowda T

 (Nematodes).

 3.12

 

Improving water productivity of 

vegetable crop sequences through drip 

irrigation system

D.K. Singh

 

Anant Bahadur  

 Associate : Jaydeep Haldar

 

(Insects)
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3.13  Enhancing productivity, quality and 

tolerance to biotic and abiotic stresses 

in vegetables by grafting technology  

Anant Bahadur - 

3.14  Weed management in vegetable 

legumes  

Raghwendra 

Singh 

Jagdish Singh and S.K. Singh 

Associates: A.N. Tripathi (Diseases) and 

Y. Bijen Kumar 
3.15  Conservation agriculture under 

vegetable based cropping system  

Raghwendra 

Singh 

S.K. Singh and R.B. Yadava 

MEGA PROGRAMME-4: POST HARVEST MANAGEMENT AND VALUE ADDITION 
Programme Leader: Sudhir Singh  
4.3  Modied atmosphere storage for 

retaining the quality assurance of 

vegetables for longer time  

Sudhir Singh - 

MEGA PROGRAMME 5: PRIORITIZATION OF R&D NEEDS AND IMPACT ANALYSIS OF TECHNOLOGIES 

DEVELOPED BY ICAR-IIVR
 

Programme Leader: Neeraj Singh
 

5.3
 

Development and evaluation of training 

modules for different stakeholders in 

vegetables
 

Neeraj Singh
 

Subhadeep Roy and Vanitha S.M.
 

5.4
 

Empowering rural youth for 

entrepreneurship
 

Subhadeep Roy
 

Neeraj Singh and Vanitha S.M.
 

5.5
 

Economic impact assessment of IIVR 

developed technologies
 

Vanitha S.M.
 

Neeraj Singh and Subhadeep Roy
 

MEGA PROGRAMME-6:  INTEGRATED PLANT HEALTH MANAGEMENT
 

Programme Leader: A.B. Rai / K.K. Pandey
 

6.1
 

Bio-intensive management of important 

pests of vegetable crops
 

AB Rai (upto 

31.8.2018) and J 

Halder (w.e.f.
 01.9.2018)

 

J Halder (upto 31.8.2018), PA Divekar, K 

Nagendran and Y Bijen Kumar (upto 

13.7.2018)
  Associate :

 
Neeraj Singh

 6.2
 

Toxicological investigations on the 

novel and botanical
 
insecticides against 

major insect pests of vegetables.
 

PA Divekar
 

 

AB Rai (upto 31.08.2018), J Halder, AT 

Rani and Y Bijen Kumar (upto 13.7.2018)
 

6.3
 

Biological control of major insect pests 

of vegetable crops
 

J Halder
 

AB Rai  (upto 31.08.2018), PA Divekar, AT 

Rani, M Gowda T and AN Tripathi
 6.4

 
Development of effective integrated 

management package for important 

fungal diseases of vegetable crops

 

KK Pandey

 
AN Tripathi, BR Meena,

 
M Gowda T and 

Anurag Chaurasia

 

6.5

 

Bio-prospecting of microorganisms 

associated with vegetables against plant 

pathogens

 

AN Tripathi

 

KK Pandey, Anurag Chaurasia, Shweta 

Kumari and K Nagendran

 

6.6

 

Management of important bacterial 

diseases of vegetable crops

 

AN Tripathi

 

BR Meena and Y Bijen Kumar (upto 

13.7.2018)

 6.7

 

Characterization of viruses infecting 

vegetable crops and their management

 

K Nagendran

 

KK Pandey, Shweta Kumari and 

Manimurugan C 

 Associate : Achuit K Singh

 6.9

 

Management of plant parasitic 

nematodes infecting vegetable crops

 

M Gowda T

 

KK Pandey and J Halder 

 Associate : Subhadeep Roy

 6.10

 

Pest and diseases dynamics of 

important vegetable crops in relation to 

changing weather scenario

 

AB Rai (upto 

31.8.2018), KK 

Pandey (w.e.f.

 01.09.2018)

KK Pandey (upto 31.08.2018), J Halder, BR 

Meena, PA Divekar and AT Rani
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Division of Crop Improvement  

S.N.  Title of the project  P.I.  Co-PIs & Associates 

1.  Introgression of Begomo virus 

Resistance Genes in Tomato (Solanum 

lycopersicumL.) through MAS and 

Genomic Approaches  

H. C. Prasanna (June 2018) 

Achuit K. Singh (July 2018) 

Y. Suresh Reddy 

2.  National Innovations in Climate 

Resilient Agriculture (NICRA)  

P.M. Singh N. Rai, Anant Bahadur, Suhas 

Karkute (up to 31.08.2018), 

Achuit Kumar Singh (w.e.f. 

01.09.2018) and A.B. Rai (up to 

31.08.2018) 

3.  CRP on Hybrid Technology Project   N. Rai Y. S. Reddy  

4.  Network Project on Transgenic Crops 

(NPTC)  

Achuit K. Singh Suhas G. Karkute and 

Nagendra Krishnan 

5.  CRP on Agrobiodiversity  S.K. Tiwari P. Karmakar and Vidyasagar 

6.  Central Sector Scheme for Protection 

of  Plant Varieties and Farmers’ Rights 

Authority (DUS Testing of tomato, 

brinjal, okra, cauliower, cabbage, 

vegetable pea, French bean, bottle 

gourd, bitter gourd, pumpkin and 

cucumber)  

B.Singh,Director (upto 5.3.2019),  

Sudhakar Pandey (6.3.2019 

onward) 

Sudhakar Pandey (upto 

5.3.2019) and T. Chaubey 

7.  Agri Business Incubator (ABI)  P.M. Singh SK Tiwari, Shubhdeep Roy, 

Neeraj Singh and Sudhir Singh 

8.  Zonal Technology Management Unit  

(ZTMU)  

P.M. Singh SK Tiwari, Shubhdeep Roy, 

Neeraj Singh and Sudhir Singh 

9.  DST SERB project: Cowpea golden 

mosaic disease (CPGMD) resistance: 

Agroinfectious clone development, 

Screening, Genetics of inheritance, 

Molecular Tagging and Mapping for 

CPGMD resistance gene(s) in cowpea 

by using linked markers  

 B. Rajasekhar Reddy Achuit K. Singh and K. 

Nagendran 

Division of Crop Production  

10.  Efcient Water Management in 

Horticultural Crops (under Agri-CRP 

on Water Project)  

DK Singh Anant Bahadur and  

SNS Chaurasia 

11.  Development of shelf stable 

intermediate moisture leafy  vegetables 

using radiation processing  

Sudhir Singh  

12.  Farmer FIRST Program on 

“Intervention of Improved 

Agricultural Technologies for 

Livelihood and Nutritional Security 

Adhering Local Resources and 

Working Knowledge of the Farmers  

Neeraj Singh Shubhadeep Roy, R.N. Prasad, 

D.R. Bhardwaj, S.K. Singh, S.M. 

Vanitha, G.K. Chaudhary, J. 

Singh and B. Singh 

B. Externally Funded
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13.  Scheduled Tribes Component (Earlier 

Tribal Sub Plan) for Tribal of 

Sonbhadra district in Uttar Pradesh 

(National Assignment by Department 

of Agricultural Research & Education, 

Neeraj Singh Shubhadeep Roy,  SK Singh, 

DR Bhardwaj, RN Prasad, AK 

Chaturvedi, RP Chaudhary, 

Abhay K. Singh, J. Singh and B 

Singh 

Ministry of Agriculture and Farmers 

Welfare, Govt. of India)  

Division of Crop Protection  

14.  Establishment of Integrated 

Beekeeping Development Centre 

(IBDC)/Centre of Excellence (CoE) on 

Beekeeping  

A.B. Rai (upto 31.08.2018)   

K.K. Pandey (w.e.f. 01.09.2018) 

K.K.Pandey (upto 31.08.2018) 

Neeraj Singh, A.N. Tripathi, 

Jaydeep Halder, K. Nagendran, 

B.R.Meena, M. Gouda T,  

Pratap Divekar upto 03.12.2018, 

Y. Bijen Kumar upto 13.07.2018, 

Sujan Majumadear w.e.f. 

13.03.2019 

15.  Agro infectious clones development 

for probing resistance to chilli leaf curl 

diseases caused by begomoviruss and 

devising integrated management 

strategies  

K.Nagendran Rajesh Kumar 
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Dr. Panjab Singh  

President   

National Academy of Agriculture Sciences  

02.05.2018 

Dr. Kirti Singh  

Former Presidents, ISVS 
 

02.05.2018 

Dr. R.B. Singh 
 

Former Chairman
 

National Academy of Agriculture Sciences
 

02.05.2018
 

Dr. Gautam Kalloo 
 

Former Deputy Director General (Hort. Sci.)
 

ICAR, New Delhi
  

02.05.2018
 

28.09.2018
 

29.01.2019
 

Dr. A.K. Srivastava 
 

Member, ASRB, 
 

New Delhi
 02.05.2018

 

29.01.2019
 

Prof. R K Asthana 
 

Department of Botany, BHU 
 04.05.2018

 

Prof J P Shahi 
 

Institute of Agricultural Sciences, BHU 
 04.05.2018

 

Dr. K. E. Lawande
 

Former Vice Chancellor
 

Dr. BSKKV, Dapoli
 

22-23.06.2018
 

Dr. S.M.S Tomar

 

IARI, Pusa, New Delhi

 22-23.06.2018

 

Dr. Anil Sirohi

 

Professor, IARI, Pusa, New Delhi 

 22-23.06.2018

 

Dr. D.P. Wasker

 

Director (Research)

 

Dr. VNMKVK, Parbhani

 
22-23.06.2018

 

  

Dr. T. Janakiram
Asstt. Director General (Hort.-II)

 

ICAR, KAB

 

-II, Pusa,New Delhi

 
22-23.06.2018

Dr. Neelkanth Tiwari

 

Minister

 

of Law, Judiciary Information, Sports and Youth Welfare

 

Government of Uttar Pradesh

 
01.09.2018

 

Shri Radha Mohan Singh

 

Hon'ble Union Minister Agriculture and Farmer Welfare

 
01.09.2018

 

Prof Ramkali Sarraf 

 

Head, Department of Hindi,

 

BHU

 
14.09.2018

 

Ms. A. Neerja

 

Additional Secretary 

 

Department of Agril. Cooperation & Farmers Welfare

 22.09.2018

 

Dr. Mangla Rai

 

Former Secretary, DARE & Director General

 

ICAR, New Delhi

 28.09.2018

 

Dr. Anurag Kumar

 

Head, Department of Hindi, Mahatma Gandhi Kashi Vidyapeeth

 

12.10.2018

 

Dr. Prasain Kumar Patasani 

 

Hon’able Member of Parliament (Lok Sabha) 

 

23-25.02.2019

 

Shri Pradeep Tamta 

 

Hon’able Members of Parliament (Rajya Sabha) 

 

23-25.02.2019

 

 

Distinguished Visitors
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