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Executive Summary
The research, extension and development
activities of ICAR- Indian Institute of Vegetable
Research, Varanasi are being carried out under six
Mega-programmes, viz. (1) Integrated Gene
Management (2) Seed Enhancement in Vegetables (3)
Productivity Enhancement through Better Resource
Management (4) Post Harvest Management and Value
Addition (5) Prioritization of R&D Needs and Impact
Analysis of Technologies Development by IIVR (6)
Integrated Plant Health Management and 27 externally
funded projects. In each Mega- programme a number
of projects have been formulated with specific
objectives.
Under Management of Vegetable Genetic
Resources Including under-utilized Crops, a total of
5809 accessions of 41 different major and minor
vegetable crops were maintained and 844 new
germplasm accessions in 35 vegetable crops were
augmented. The institute has also maintained 188
accessions of 46 wild / related species in 11 vegetable
crops. Besides, 973 accessions of germplasm from 19
vegetable crops and fungus cultures were supplied to
35 organizations for use in research and evaluation
after signing of the Material Transfer Agreement
(MTA).
In solanaceous vegetables, interspecific crosses
were made between the tomato early blight resistant
genotype (EC-786252) and highly susceptible genotype
(Hawaii 3998) of tomato by using embryo rescue
technique. Hybridity of the regenerated plants was
confirmed with co-dominant cleaved amplified
polymorphic sequences (CAPS) marker for further
advancements. Gene based SCAR marker for Ph3 gene
was screened in Ph3 containing tomato genotype (EC786275), a susceptible genotype and in hybrids with
single dose of Ph3. For the tomato inbred line
development, 62 populations were advanced to
subsequent higher generation for the traits like TSS,
lycopene, and ascorbic acid, high beta carotene, pot
culture/kitchen garden, cherry tomato and high yield
with tolerance to ToLCV under field condition. In
brinjal, 53 F1 hybrids in different segments were
evaluated for earliness, yield and quality traits whereas
25 cross-combinations in round shape, 21 cross-

combinations in long shape and seven crosscombinations in oblong shape were attempted utilizing
promising parental lines. A total of 433 segregating
populations of brinjal were advanced to subsequent
generation. Two promising advance lines IVBL-25
(long fruit) and IVBR-18 (round fruit) and two
promising hybrids IVBHR-17 (round fruit) and IVBHL21 (long fruit) were selected for high yield and better
fruit quality in multilocational trials. In chilli and
capsicum, nine sets of cytoplasmic male sterile (CMS)
lines and two genetic male sterile (GMS) lines were
maintained and utilized. Forty eight new crosses were
attempted utilizing the male sterile lines for the
development of better F1 hybrids with resistance,
quality and fruit morphology along with yield
parameters. With respect to green fruit yield chilli
crosses A9 x IIVRC-452, A2 x BS-20 and A4 x Jayanti
were found promising. Crosses A5 x Punjab Lal, A2 x
CM-334 and A5 x KDCS-810 exhibited considerable
yield along with tolerance to different biotic i.e. ChiLCV,
thrips and mites under field condition. A population
of 109 chilli families in F4 generation of the inter-specific
cross of Kashi Sinduri x BS-35 were screened for reaction
of chilli leaf curl disease caused by whitefly transmitted
virus under field condition. These are also being tested
with universal primers for the presence/absence of viral
genome in the plants.
Among leguminous vegetables, F1 plants of
cowpea were hybridized with recurrent parental lines
and 11 BC1F1 were made during Kharif, 2016 and
segregating and back crosses were advanced to next
generation and SPS were done. Four promising lines
were selected from F8 generation for further evaluation.
Sixty six bush type promising breeding lines of
vegetable cowpea developed through pedigree and
backcross pedigree selection by crossing V.
unguiculata sub-species unguiculata x V. unguiculata
sub-species sesquipedalis were evaluated for earliness,
yield-attributing traits and pod yield; out of these, nine
lines were selected for earliness, 21 lines each for
number of pods plant-1 and pod length, 11 for pod
weight, 15 for number of seeds pod-1 and 22 lines for
pod yield plant-1. In pea, a unique five flowered/
podded genotype ‘VRPM-901-5’ was identified and
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characterized for yield and related traits. In addition,
five new stable genetic stocks producing three flowers
and pods at multiple nodes viz., VRPM-501, VRPM502, VRPM-503 and VRPM-901-3 and Shihara Local-1
were identified. Among the early maturity group, two
lines viz., ‘Pusa Pragati × VRP-5’ and ‘VRPE-22×
DARL-404’ and among mid maturity group one line
viz. ‘VRP-7 × PC-531’ were found promising for yield
and related traits. In French bean, genotype VRBSEM91 was found promising with respect to earliness, short
duration (75-80 days), pod quality and yield. In Indian
bean, 15 F1s were evaluated for bushy growth habit,
earliness, higher yield and DYMV resistance. It was
observed that in most of the cross combinations, the
female parent was dominant in expression of
characters over its male partner especially pod
character and pod colour.
A total of 75 accessions vegetable soybean were
characterized for various morphological and
horticultural traits and screened for Spodoptera spp
tolerance. Among them, 20 genotypes were found
resistant, 51genotypes moderately suspetible and four
higly susptible. In cluster bean, 212 germplasm were
characterized for important horticultural traits where
GP-38 was found promising for days to 50% flowering,
first pod set and maximum number of pods per cluster.
In winged bean, 38 germplasm were evaluated for their
morphological and biochemical characters. In Faba
bean, 130 broad bean germplasm augmented from
NBPGR, New Delhi were grown during Rabi 2016, for
germplasm maintenance and purification.
Under genetic improvement of gourds, eight
advanced breeding lines of bitter gourd in three
segments (small, medium and long) were evaluated
for important horticultural traits. On the basis of overall
performance VRBTG-18 in small segment, VRBTG-23
in medium segment and VRBTG-47-1 in long segment
were found promising. Bottle gourd hybrids were also
evaluated for earliness, yield and its contributing traits.
Gynoecism in bitter gourd, controlled by single
recessive gene, was transferred in different genotypic
backgrounds viz., VRBTG-29-1, VRBTG-30, VRBTG32 and VRBTG-34 and these lines were utilized as
female parent in hybrid development. The bottle gourd
genotype VRBG-556 recorded with least PDI of 28.8%
for gummy stem light followed by VRBG-52 with 32%
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and categorized as moderately susceptible. In pointed
gourd, VRPG-141 was found most superior clone with
average fruit weight ranging from 30 to 40g and
average yield per vine 11.0 to 12.0kg over a harvest
period of 8 months. Approximately 2000 cuttings of
Kashi Alankar and Kashi Suphal along with 700
cuttings of less seeded clone VRPG-89 were produced
for distribution among the farmers. A total of 21
waxless lines of ash gourd were evaluated for yield
and the fruit weight was found varying from 4.1 - 5.3kg.
The lines viz., VRRG-5A, VRRG-100, VRRG-35, VRRG103 and VRRG-181 in ridge gourd, whereas the lines
VRSG-9, VRSG-49-1, VRSG-57, VRSG-61, VRSG-70,
VRSG-77, VRSG-91, VRSG-136, VRSG-154 and VRSG171 in sponge gourd were found promising for yield.
Under genetic improvement of melons, pumpkin
and cucumber, 10 F1 cross combinations in cucumber
was evaluated for yield and horticultural traits. The
better performing lines based on the fruit colour,
appearance and yield were VRCU-Sel-12-03 followed
by VRCU-Sel-12-02. In pumpkin, 10 inbreds were
selected for hybrid development in mottle green and
flat round/round segment. A total of 67 segregating
lines including were evaluated; selfed and further
selection were made to advance as next generation. On
the basis of better performance, pumpkin lines VRPK01, VRPK-230, and VRPK-09-01 were found promising.
Eleven hybrids were evaluated for yield and
horticultural traits during rainy season and the
promising hybrids based on colour and appearance
were VRPKH-16-03 and VRPKH-16-08. Four promising
advance lines of summer squash, along with a check
and four segregating lines were evaluated. Maximum
yield was found in segregating line VRSS-17-03 which
has mottle green colour and oval to round fruit shape,
while line VRSS-17-05 was selected as high frequency
female lines. In muskmelon, one stable hermaphrodite
line VRMM-143 with short vine length, compact
internode and development of hermaphrodite flower
at lower node was identified and maintained. Line
VRMM-170 with round fruited stable monoecious trait
found consistent for monoecious sex expression. In
watermelon, 57 lines including identified/released
varieties were maintained as active collections. Eleven
germplasm of watermelon were procured from The
World Vegetable Center, Taiwan and multiplied for
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evaluation and further use in breeding programme.
Watermelon lines VRW-20, VRW-43, VRW-56 and
VRW-70 were found promising for yield and keeping
quality. In longmelon, 15 germplasm were evaluated
for different agro-morphological traits. The genotype
VRLM-38, VRLM-39 and VRLM- 27 were found
promising for yield and quality attributes.
In okra, 80 accessions of wild Abelmoschus derived
materials were obtained from NBPGR-RS, Thrissur,
Kerala. Sixteen F1 hybrids and 31 advance lines were
evaluated during Kharif-2016 for yield and disease
reaction (YVMV and OELCV) with susceptible check
(Pusa Sawani). Among these the advance line VRO114 and VRO-115 were found promising for all the
characters. Out of 180 EST-SSR markers used in okra,
30 were found polymorphic (17%) while out of 30 SCoT
primers, 25 were found polymorphic (83%). Thus, SCoT
primers were found more robust system for the
polymorphism studies among okra genotypes. A
putative genetic male sterile line HRB55 identified in
okra is being used for GMS transfer in desirable
backgrounds.
In cauliflower, 54 genotypes were evaluated,
where two genotypes (VRCF-86 and VRCF-201) were
potential yielder in mid-October maturity; VRCF-50 and
VRCF-75-1, in mid-November maturity; and VRCF-22
and VRCF-202 in late-November to mid-December
maturity group. In Kale, a genotype VRKALE-1 induces
bolting and flowering, sets seeds in the North Indian
plain and doesn’t require any vernalization treatment.
In root crops, 77 genotypes of carrot of different root
colour (red, orange, black, yellow and rainbow) were
evaluated for various traits of economic importance.
The genotypes having better quality traits along with
yield were VRCAR-186, VRCAR-185 and VRCAR-201.
In radish, 47 genotypes, including 15 advanced lines
and 26 coloured types were evaluated for yield
potential and anthocyanin content. Among them, 10
genotypes were found to be good yielder and possessed
better root quality traits like uniform root shape, smooth
root surface and fewer secondary roots. With respect
to transfer of CMS trait, populations have been
advanced as BC1 to BC4 stages in various backgrounds
(root colour, leaf morphology and root shape) through
backcrossing.

Under transgenic and regeneration protocols, inplanta transformation of okra in the cultivar Kashi
Kranti and transformation protocol was optimized. The
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
nptII gene with gene specific primer. The nptII positive
plants were transferred to big pots for further growth
and development. A total of 1800 seedlings were
transformed and the presence of nptII gene was
confirmed in 32 T0 events. Under biotechnological
interventions for improvement of selected vegetable
crops, marker assisted selection was employed in
tomato to select Ty3 lines from different intraspecific
crosses and 5 F5 lines were selected following marker
assisted selection and pedigree selection. Thirty
hybrids developed based on combination of Ty2 and
Ty3 lines were evaluated along with 10 hybrids from
commercial companies as checks and the test hybrids
IVRT16-12, IVRT16-16 and VRT16-06, IVRT16-12
performed well over all the commercial checks with
68.92 and 65.80 kg fruit yield per plot, respectively. For
genome editing in tomato, CRISPR/Cas9 vector
construct pRGEB31 (Addgene) is being developed to
target viral genome for developing virus resistant
plants. In black carrot, in silico studies were conducted
for evaluating antidiabetic potential of phenolic
compounds to develop the anti-diabetic natural drugs
to control type II diabetes. In brinjal, genotyping of 114
RILs of S. melongena × S. incanum were carried out using
89 primers for mapping of QTLs. Further, a total of
2182 and 2348 genes were identified and classified
into 60 transcription factor families in transcriptome
sequences of S. melongena and S. incanum, respectively.
Under genetic improvement of leafy vegetables,
in basella, 40 accessions were assessed for molecular
diversity using arbitrary ISSR and SCoT primers. Forty
ISSR and 60 SCoT primers were screened which
showed overall average polymorphism of 55.33% and
62.09%, respectively where morphologically similar
types clustered together. In Indian spinach, 54
genotypes were screened for reaction to leaf spot
disease for second consecutive year by using 1-9 scale.
Accession EC769318 (lush green genotype with average
yield of 32 t/ha) was found as highly resistant with
disease severity score of 1.57 while IC561302 was
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moderately resistant with score of 2.97 against highly
susceptible genotype EC769319 with a score of 8.1.
Biochemical traits were estimated in three different
accessions of bathua (chenopod) and it was observed
that the edible leaf of VRCHE-2, VRCHE-4 and Pusa
Bathua-1 possessed 14.9, 16.1 and 16.0% of dry matter,
138.6, 121.9 and 118.5 mg/100g of ascorbic acid, 282.5,
236.4 and 228.4 mg GAE/100g of total phenolics and
40.0, 30.6 and 29.4 µmol TE/g of CUPRAC antioxidant
potential, respectively.
A new project on aquatic vegetables was initiated
for the first time and a total of 11 (VRSWS-1 to VRSWS11), 07 (VRSWC-1 to VRSWC-07) and 05 (VRSL-1 to
VRSWS-5) collections were made and multiplied in
water spinach, water chestnut and lotus, respectively.
Water spinach genotype VRSWS-1 has been identified
as suitable for pot culture and VRSWS-11 as broad
leaved. Under genetic improvement of baby corn and
sweet corn, 42 inbred lines of sweet corn and 62 inbred
lines of baby corn were augmented.
Under seed enhancement in vegetables, the overall
seed production programme (breeder and truthful
labelled) was undertaken in 29 varieties of 17 vegetable
crops. A total of 18615 kg seeds of different vegetables
were produced which include 2652 kg breeder seeds
also. A quantity of 1765 kg breeder seeds produced
against the target of 1760.05 kg as per National indents.
In addition, 887 kg breeder seeds of different varieties
of ICAR-IIVR were also produced. The pollen viability
(stored at -20°C) studies were carried out in bottle gourd
(Kashi Ganga), sponge gourd (Kashi Divya) and bitter
gourd (Kalyanpur Barahmasi) and was found reduced
with increasing storage period. In addition, the diurnal
activities of different insect fauna were also studied.
The maximum activity of pollinators was recorded
during 6-10 AM and the major pollinators included
syrphid flies, honeybees, carpenter bees, bumblebees,
solitary bees, beetles, butterflies and moths. The study
on ovules to seeds conversion ratio for two varieties of
okra and one in cucumber expressed variation
depending upon crop and variety. The average
conversion to normal seeds was found 75.67% and
73.0% in Kashi Pragati and Kashi Kranti of okra, while
it was 63.63% in Swarna Ageti of cucumber,
respectively. For polymer coating, four concentrations
each of four chemicals viz., PEG (Poly Ethylene Glycol),
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PVCR (Poly Vinyl Chloride resin), PVA (Poly Vinyl
Acetate) and PVP K-30 (Poly Vinyl Pyrodidone) along
with a control were tried on brinjal seeds. After one
year of storage the polymer coated brinjal seeds
recorded reduced seed germination. However, an
increase in germination percentage was noticed when
the germination period was extended from 14 to 28
days indicating presence of secondary seed dormancy
in coated seed. This indicates that either the removal of
secondary seed dormancy may be resorted to or the
concentration of polymer may need to be reduced to
coat the brinjal seed.
A total of 66 breeding materials and parental lines
of the hybrids developed by the institute were assigned
IC numbers from NBPGR, New Delhi. These include
23 in okra, 2 in tomato, 1 in pointed gourd, 9 in radish,
16 in carrot, 4 in bathua, 10 in French bean and 1
recently released variety of ridge gourd. Further,
seventeen varieties/hybrids viz., Kashi Ageti in pea;
Kashi Vardaan in okra; Kashi Surkh, Kashi Anmol,
Kashi Gaurav in chilli; Kashi Sinduri in paprika; Kashi
Harit in pumpkin; Kashi Madhu in muskmelon; Kashi
Vishesh, Kashi Amrit, Kashi Anupam, Kashi Hemant
and Kashi Sharad in tomato; Kashi Sandesh and Kashi
Taru in brinjal and Kashi Bahar and Kashi Ganga in
bottle gourd were registered as extant varieties at
PPVFRA, New Delhi.
Under crop production division, several subprojects were carried out with objective to enhance
vegetable productivity through better resource
management. The yield of cherry tomato and bell
pepper (Capsicum) was enhanced by 2.40 and 4.65
times, respectively under semi-protected structures as
compared to open field. To realize maximum tomato
production with better economy, the K-fertigation study
in tomato was carried out using normal fertilizer i.e.
MOP (0:0:60). The maximum fruit yield of (27.03 t/ha)
was recorded with K-fertigation at 80 kg/ha, however
the maximum fertilizer use efficiency (4.33 q/ha/ kg
potassium) was registered with K-fertigation
scheduling at 40 kg/ha. Sub-surface drip irrigation
with varying level of water (50% to 100% ET) was
carried out in spring-summer cucumber. Cucumber
yield responded well with increasing level of water
application from 50% to 100% ET. The yield obtained
at 50% ET was only 41-43% of furrow irrigation and
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one third of yield with 100% ET. Highest water use
efficiency was recorded with 80% ET for both mulch
and without much condition. Drip irrigation and
mulch study in spring-summer okra revealed that the
maximum fruit yield of 12.53 t/ha was obtained with
drip scheduling at 100% PE coupled with applying
pea-straw mulch (12.5 t/ha). Maximum water use
efficiency i.e. 31.53 kg yield/ mm water was noticed
under 60% PE + pea-straw mulch. In another study
with drip irrigation scheduling and plant geometry
(one-to-four plants/ emitter) in summer squash
indicated that yield was enhanced by 42-52%, 57-66%
and 65-72% respectively, with 2, 3 and 4-plants/emitter
over single plant geometry with 52.0-71.9% higher
water use efficiency. Similarly in baby corn, 2 and 3plants geometry realized 52-66% and 48-72% higher
yield with 26.6-68.6% higher water use efficiency over
single-plant geometry.
Effect of N in tomato and its residual effect in
subsequent cowpea crop was carried to optimize N
application rate in tomato (0 to 240 kg N/ha) and
cowpea. There was an increasing trend in growth,
biomass accumulation (53.71g/plant), chlorophyll
content (55.76) and yield of tomato (641.8 q/ha) up to
160 kg N/ha. Beyond this level, there was a decreasing
trend in all the parameters due to detrimental effects of
higher doses of nitrogen. As for as the residual effect of
N in subsequent cowpea crop (cv. Kashi Nidhi) was
concerned, the maximum plant height (87.4cm), number
of pods/plant (37.42), pod length (34cm), pod weight
(17.50g) and yield (141.33 q/ha) were obtained with
residual effect of 200 kg N /ha. Maximum nitrogen use
efficiency (0.4379 q/kg N) was noticed with 160 kg N
/ha.
Under organic farming, the various organic
resources were applied in brinjal, cabbage and pea.
Organic production system produced 15.23, 9.80 and
11.51% higher yield, respectively over conventional
production system. Organic amendments also
improved soil organic carbon by 17.52% over
conventional inorganic system. In another trial on
organic production of leafy vegetables, it was found
that the maximum fresh leaf yield of Amaranths,
spinach and fenugreek was obtained with application
of 100% N through vermicompost, and it was
comparable to the yield level obtained with application

of inorganic fertilizer at recommended dose. The quality
of the leaf in terms of ascorbic acid content, total phenols
and antioxidants was highest with N fertilization
through vermicompost and lowest in Inorganic
treatment. Utilizing farm resources and recycling of
vegetable wastes, a total of 560 q of vermicompost and
about 400q NADEP compost were produced. Under
resource conservation trial, it was found that zero
tillage with retention of residues of previous crop (okra)
improved pea yield by 13.85% over conventional tillage
practices without residue incorporation.
Weed management trials were conducted in
cowpea and French bean. In cowpea, the maximum
weed control efficiency (87.7%) and minimum weed
index (6.37) was observed with two hand weeding
which was at par with pendimethalin 750 g/ha (86.5,
6.48) followed by imazethapyr + imazemox 70 g/ha
(84.4, 7.8) treatment. In French bean, post-emergence
application of Sodium acifluorfen @165 g/ha +
clodinafop 80 g/ha effectively controlled the weeds
(efficiency 89.7% and weed index 5.37). A pot
experiment to assess the effect of zinc oxide nano
particles was conducted in cowpea (Vigna unguiculata
L.). Experimental results showed nano zinc oxide
particles improved the plant growth. Maximum plant
height (79 cm), minimum days to flowering (36),
chlorophyll content index (43.55), dry matter weight
(150.29 g) and yield attributes i.e. no of pods per plant,
pod yield (226.42 g/plant) were all improved with
foliar application of zinc oxide nano particle as
compared to conventional zinc fertilizers.
Study on enhancing shelf life of broccoli revealed
that the freshly harvested broccoli florets when
packaged in expanded polyethylene biopolymer with
oxygen transmission rate of 2500 cc/24 hr/500g and
1250 cc/24 hr/500g resulted in shelf life extension of
49 days at 3oC. Oxygen content was reduced from 205.68% and 20-14.5%, whereas carbon dioxide was
increased from 0.2-12.5% and 0.2-14.5% in small and
big size broccoli after 2 days of storage at 3oC. PLW
was increased from 0.74-11.92% and 0.52-16.29% in
small and big size broccoli, respectively after 49 days
of MAP storage at 3oC. The formulation of protein rich
tomato soup mix was standardized by mixing 20-25%
whey protein concentrate, 10-15% corn flour, 15-20%
modified starch, 25-35% tomato powder along with
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seasonings and spices. The prepared soup mix was
acceptable for 4 months at storage temperature of 10oC.
Profiling study of phenolic compounds in a
tropical purple radish was evaluated by high
resolution LC-MS. Study revealed that the anthocyanins
were mostly present in acylated forms, indicating the
potential use of this radish genotype as a source of
stable natural colors. Among the various in-vitro
methods, the CUPRAC method provided the best
estimate of antioxidant activity, with the flavonols
being the major contributor. The anti-diabetic phenolic
compound of black carrot was evaluated using in silico
and in vitro approaches to select a potential inhibitory
molecule to treat diabetic conditions. The inhibition
activity on diabetic enzymes was more in black carrot
purified extract as compared to the standard inhibitor
acarbose. Both in vitro and in silico results of the study
confirm the medicinal properties of black carrot.
Under Integrated Plant Health Management,
integrated module comprising of bajra as border crop,
use of black reflective mulching, seed treatment with
virkon S and imidacloprid, instalation of yellow sticky
trap, spray of salicylic acid, flonicamid, Boron+Zinc
+soil drenching with humic acid, chlorantraniliprole,
flupyridifurone and neem insecticide were most
effective in reducing the jassid (92.83%), whitefly
(78.57%) and lowest fruit damage (9.67%) with highest
marketable fruit yield (106.80 q/ha) on okra.
Under toxicological investigation, molecular
diversity analysis based on MtCOI gene of Leucinodes
orbonalis collected from different agro ecological regions
mitochondrial cytochrome oxidase I indicated that all
the populations were monophyletic with 3 major clades
and 5 subclades. Rotational strategy I comprising of
foliar application of flupyridifuron followed by
flonicamid and cyantarniliprole were effective in
reducing the leafhopper (83.71%) and whitefly
(75.43%) populations with highest marketable fruit
yield (120.65 q/ha) in okra. Among three different doses
of cyantraniliprole, the dose @ 1.8 ml/L was found to
be most effective with 74.24 and 88.51% reduction in
leafhoppers and whitefly population, respectively, as
compared to untreated control. Among different
nenicotinoid insecticides, thiacloprid was found to be
most effective against bottlegourd mirid bug,
Nesidiocoris cruentatus and red pumpkin beetle with
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87.04 and 81.93% reduction in population, respectively,
as compared to untreated control with highest fruit
yield (218.50 q/ha). Thiamethoxam and acetamiprid
were the next best treatments.
Under biological control, promising natural
enemies like Brachymeria lasus from Diaphania indica
infesting bitter gourd, Pristomerus euzopherae from
brinjal stem borer, Euzophera perticella were identified.
South American tomato Pin Worm, Tuta absoluta was
first observed at Varanasi region during second
fortnight of January. This nefarious oligophagous pest
attacked the tomato plants, from seedlings to mature
stage. On fruits, small minute pin-sized hole is often
visible. Damaged fruits with galleries often invaded
by secondary infections by pathogens, leading to fruit
rot. Amongst the biopesticides, Bacillus thuringiensis
and Bacillus subtilis-2 were found more promising
causing 66.7, 73.37 and 53.36, 66.70% mortality after
48 and 72 HAT, respectively. Amongst the different
biopesticides tested, neem oil (1%) was found most
promising and registered lowest median lethal time
(50.31 h) against bottle gourd mirid bug, N. cruentatus.
Amongst the entomopathogenic fungi (EPF), Beauveria
bassiana IIVR strain was more effective (52.26 h)
followed by L. lecanii (56.59 h) against this sucking
pest. Combination of the EPF with neem oil at 1:1 ratio
showed their compatibility and synergistic activity
against adults of N. cruentatus as evidenced by their
lowest median lethal time of 41.85 h. Combination of
imidacloprid and L. lecanii (1:1 ratio) took the lowest
median lethal time (26.35 h) and highest Co-toxicity
coefficient (CTC) value (1.24) against Lipaphis erysimi.
In management of important fungal diseases of
vegetable crops, minimum fruit rot (caused by
Phytophthora infestans) incidence was observed in terms
of yield (1.84q/ha) in chemical treatments (T3= ND
copper hydroxide @0.1% + RD Tebuconazole @0.1%
and T4= ST Carbendazim @0.2% + ND fosetyl-Al
@0.1%). However, blight reduction and yield increase
was at par in all the five treatments compared to control.
Six different isolates of S. sclerotiorum were isolated from
vegetable crops like brinjal (BSS-1), cauliflower (CSS1), French bean (FSS-1, 2, 3) and pea (PSS-1). These
isolates subjected to cross infectivity test on different
leguminous hosts viz. French bean, dolichos bean,
cowpea, sward bean, kevach and pea adopting leaf
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detachment/pod method had produced symptoms on
tested hosts with maximum severity on cowpea leaf. It
clearly revealed cross infectivity of the pathogen and
its broad spectrum host range. Among in- vitro tested
fungicides, fluopyram 17.7+ tebuconazole 17.7 SC was
found most effective at concentration of 250 ppm
against all tested isolates of the pathogen. In vitro
confrontation test showed Trichoderma asperellum
inhibited mycelial growth of isolate PSS-1 (50.46%) and
lowest in BSS-1 (26.15%) after 7 days of incubation at
18±10C.
In bioprospecting of microorganisms associated
with vegetables against plant pathogens, among
different treatments of microbial bio formulations on
bottle gourd, lowest cercospora leaf spot (PDI - 46.64)
with highest yield 66.49 tones/ha were recorded with
seed treatment @10 g/kg and foliar spray @1% of
Trichderma asperellum. The microbial formulations of
all the treatments significantly influenced the yield
compared to control.
In development of diagnostics kits for major
viruses infecting vegetable crops, incidence of
tospovirus was recorded based on the field symptoms

as 76% in watermelon, 7% in cucumber, 28% on cowpea,
13% on bottle gourd 10% on muskmelon and 15% in
bittergourd. Also infection of PBNV on Solanum torvum
and mixed infection of PBNV and WBNV on bitter
gourd were documented for the first time globally.
Viruses present in IIVR farm such as Tobamoviruses
(Cucumber green mottle mosaic virus, Tobacco mosaic virus,
Tomato mosaic virus) on Cucurbits and tomato;
Tospoviruses (Capsicum chlorosis virus, Watermelon
silver mottle virus) on tomato, bottle gourd, musk melon,
pumpkin, capsicum,cucumber; and Cucumber mosaic
virus on tomato, bottle gourd, musk melon and
capsicum. Among the 47 lines of sponge gourd
screened, 4 lines were fall under resistant category (viz.,
61×15, 77×171, 172×15 and VRSG 136). Nine lines were
categorized under moderately resistant, 22 lines are
moderately susceptible and 8 lines are highly
susceptible. VRSG-49-1 found to be highly susceptible
with percent disease index (PDI) of 80%. Phytoplasma
infected brinjal samples collected from the IIVR farm
has been analysed by PCR assay using universal
phytoplasma specific primers P1/P7 followed by
nested primer pair 3F/3R. Amplified product of 1.3 kb
corresponding to 16S rRNA gene has been cloned.
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MEGA PROGRAMME 1: INTEGRATED
GENE MANAGEMENT
Programme Leader: Major Singh/P.M. Singh

Proje ct 1 .1 : Ma na ge me nt of Ve ge ta bl e
Genetic Resources Including Under-utilized
Crops
Status of vegetable germplasm: A total of 5,809
accessions of 41 different major and minor vegetable
crops were maintained at ICAR-IIVR, Varanasi. These
include brinjal (374), tomato (1,014), chilli (349),
capsicum (24), French bean (214), cowpea (384), pea
(506), Indian bean (119), winged bean (38), vegetable
soybean (75), okra (578), cauliflower (78), kale (1),
cabbage (4), broccoli (5), radish (106), carrot (96), ivy
gourd (5), bitter gourd (107), bottle gourd (70), sponge
gourd (88), ridge gourd (36), satputia (35), snake gourd
(15), pumpkin (91), ash gourd (60), cucumber (111),
watermelon (58), long melon (20), round melon (5),
broad bean (3), water chestnut (7), water spinach (11),
pointed gourd (136), fenugreek (21), muskmelon (162),
sweet gourd (50), spine gourd (16), basella (72),
amaranth (150), chenopod (160), quinoa (14), sweet
corn (42), baby corn (62). The institute is also
maintaining 188 accessions of 46 related wild species
in 11 vegetable crops (Table 1).
Eight hundred and forty four new germplasm
accessions in 35 vegetable crops which include 4 in
brinjal, 1 in tomato, 20 in chilli, 5 in cowpea, 215 in
cluster bean, 40 in winged bean, 96 in vegetable

soybean, 82 in okra, 8 in cole crops, 1 in radish, 4 in ivy
gourd, 5 in bitter gourd, 7 in bottle gourd, 6 in sponge
gourd, 8 in ridge gourd, 1 in satputia, 9 in snake gourd,
1 in pumpkin, 1 in cucumber, 11 in watermelon, 2 in
longmelon, 1 in roundmelon, 3 in broad bean, 7 in water
chestnut, 11 in water spinach, 5 in pointed gourd, 12
in muskmelon, 10 in sweet gourd, 6 in spine gourd, 4
in basella, 21 in amaranth, 155 in chenopod, 13 in
quinoa, 42 in sweet corn and 62 in baby corn were
augmented during 2016-17.

Characterization, screening and evaluation
of germplasm:
Chilli: Forty-nine germpla sm in chilli were
characterised for the yield and horticultural traits.
Seventeen accessions of pickle (stuff) type of
chillies augmented to the germplasm pool through a
collection from Phoolpur, Saidpur, Ghazipur and
nearby areas (Fig. 1) and were evaluated for their per se
performance. Maximum number of fruits per plant and
yield per plant was exhibited by Saidpur Collection,
i.e. 24.6 and 984 g, respectively. Saidpur Collection may
be utilized for development of variety suitable for
making pickles. Besides, Pickle type -12 and Collection1 also performed better in terms of yield. The
cytoplasmic male sterile lines were maintained by
crossing them with respective maintainer lines and
genic male sterile lines were maintained in the
heterozygous condition. The seeds of released varieties,
parental lines of the hybrids and some elite lines were
enhanced through self-pollination.

Table 1: Details of the wild relatives of vegetable crops available in the institute
Crop
Tomato
Brinjal

Wild species
10 [Solanum neorockii (2), S. arcanum (1), S. pimpinellifolium (EC-520078) (1), S. habrochaites
(EC-520061) (1), WIR 3928 and WIR 3957, S. peruvianum, S. hirsutum, S. gladossum]
24 [S. unduatum (1), S. ferox (1), S. sisymbrifolium (1), S. aethiopicum (4), S. macrocarpum (1),
S. lasiocarpum (1), S. anguivi (1), S. villosum (1), S. viarum (1), S. xanthocarpum (1), S. nigrum (2),
S. gilo (3), S. khasianum (2) Solanum torvum (1), S. incanum (3)]

Chilli
18 [Capsicum frutescens (8), C. chacoense (1), C. chinense (3) and inter-specific derivatives (6)]
French bean 12 [P. lunatus (9), P. coccineus (2), P. acutifolius (1)]
Okra
63 [Abelmoschus caillei (6), A. tetraphyllus var. tetraphyllus (16), A. manihot (16),
A. enbeepeegeearensis (1), A. tuberculatus (5), A. moschatus (14), A. rugosus (1),
A. angulosus var. grandifloras (2), A. ficulneus (2)
Cole crops Tropical kale (1), Tropical cabbage (4), Tropical broccoli (5)
Radish
2 [Raphanus sativus var. caudatus]
Cucumber Cucumis hardwickii (48)
Watermelon Citrullus colocynthis (1)
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Saidpur Collection

Pickle Type-10

Pickle Type-12

Fig.1: Chilli collections for stuffed pickle

Sweet pepper (Capsicum): Twenty four lines of sweet
pepper were maintained under poly house condition
and maximum yield was observed in California
Wonder with 1.3 kg per plant along with more than 8
fruits per plant followed by Selection-4 with an average
yield of 1.2 kg/plant along with 7.8 fruits per plant.
Number of lobes in capsicum germplasm ranged from
2 to 4.
Cowpea: Five cowpea genotypes collected from
Rajasthan were evaluated along with two local checks
(Kashi Kanchan and Kashi Nidhi) during Kharif, 2016.
Kashi Nidhi took minimal days to 50% flower (38.3
DAS) followed by Kashi Kanchan (42.7 DAS). All the
genotypes exhibited dwarf and bushy growth. The
maximum number of branches per plant was recorded
in genotype Raj.-4 (6.4) followed by Raj.-3 (6.3). The
longest peduncle was found in Kashi Kanchan (41.6
cm) followed by Raj.-4 (41.3 cm). However, the
maximum number of peduncles (55.5) and pods (72.5)
per plant was obtained from Raj.-4 followed by Raj.-1
(41.5 peduncles & 56.6 pods per plant). Longest pod
was obtained from Kashi Nidhi (33.3 cm) followed by
Kashi Kanchan (31.0 cm). Kashi Kanchan produced
heaviest pod (12.9 g) followed by Kashi Nidhi (12.4).
The maximum number of seeds per pod was recorded
in Kashi Nidhi (14.4) followed by Kashi Kanchan (13.4).
The highest pod yield per plant was obtained from
Kashi Nidhi (418.3 g) followed by Kashi Kanchan
(394.9 g). All the genotypes were pulse type except
checks. The symptom of cowpea golden mosaic virus
did not appear in any genotype. All the genotypes
except Kashi Nidhi were susceptible to Cercospora
cruenta under field condition.
Pea: A total of 299 germplasm lines were grown and
maintained during the year 2016-17.

Indian bean: A total of 25 pole type germplasm were
maintained and evaluated for early, high yield and
good pod quality. Promising genotypes are given in
Table 2.
Table 2: Promising germplasm of Indian bean
Traits
Early and high Yield

Promising accessions
VRSEM-902, VRSEM-739, RP-08-26,
VRSEM-710, VRSEM-797
Characterization on the basis of pod color
Green with purple line VRSEM-702, VRSEM-844, VRSEM-884,
VRSEM-101, VRSEM-45
White
VRSEM-836, VRSEM-850, VRSEM-932,
VRSEM-944, VRSEM-810
Green
VRSEM-863, VRSEM-799, VRSEM-751,
VRSEM-909, VRSEM-900
Note: DAS= Days after seed sowing.

Vegetable soybean: A total of 75 accessions were
characterized for various morphological a nd
horticultural traits during the rainy-season, 2016. A
hig h genetic v ariability has been ob served in
germplasm for the traits like days to 50% flowering;
flower-, leaf- and pubescence- color; first floweringnode; number of leaflets and leaf-shape; plant-height;
number of pods per plant; number of seeds per pod;
pod length and width; average pod-weight; seed-color
(Fig. 2 and 3) etc. Based on the initial screening, some
of the potential genotypes have been identified for
various horticultural traits that are given in Table 3.
Screening of soybean germplasm for Spodoptera spp.
damage : Spodoptera spp. was recorded as major insect
pest during the cropping season.The incidence was
recorded during the vegetative and pod formation stage
of the crop. Different soybean genotypes were screened
on the basis of leaf damage rating scale for Spodoptera
spp. which varies from 0-9 (0-No visible leaf damage,
9-Leaves destroyed on 70% of leaves). Leaf damage
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Table 3: Potential genotypes identified for various horticultural traits in vegetable-soybean
Characters
Earliness (<30 Days)

Potential genotypes
AGS-339, AGS-406, AGS-457, AGS-459, AGS-460, AGS-461, EC-771-170, EC-771-172, EC-771-190,
EC-771-199, EC-771-213, EC-771-221, EC-771-226 and EC-771-227
Days to First Picking
AGS-339, AGS-406, AGS-457, AGS-459, AGS-460, AGS-461, EC-771-170, EC-771-172, EC-771-190,
(<60 Days)
EC-771-199, EC-771-213, EC-771-221, EC-771-226 and EC-771-227
Pod length (>5.0cm)
Swarna Vasundhara, EC-771-148, EC-171-195, EC-771-203, AGS-406, AGS-457 and AGS-459
Pod width (>1.4cm)
Swarna Vasundhara, AGS-339, AGS-406, AGS-457, AGS-459, AGS-460 and AGS-461
Average pod weight (>2g/pod) Swarna Vasundhara, EC-771-148, EC-771-202, EC-771-203, EC-771-205, EC-771-218, AGS-406, AGS-457,
AGS-449, AGS-459, and AGS-461
Bold seed (>25g/100 seeds)
AGS-339, AGS-406, AGS-457, AGS-459, AGS-460 and AGS-461
Pod number per plant (100-150) Swarna Vasundhara, EC-771-155, EC-771-159, EC-771-160, EC-771-162, EC-771-172, EC-771-174,
EC-771-177, EC-771-182, EC-771-188, EC-771-203, EC-771-213, EC-771-215, EC-771-218, EC-771-219,
EC-771-224, EC-771-226, AGS-406 and MAUS-71
Yield (>200g/plant)
Swarna Vasundhara, EC-771-218, EC-771-224, AGS-406 and AGS-459
Grey Pubescence Colour
Swarna Vasundhara, EC-771-159, EC-771-162 , EC-771-174, EC-771-219, EC-771-224, EC-771-226,
AGS-339, AGS-457, AGS-459, AGS-460 and AGS-461
Without pubescence
AGS-406

Fig 2: Variability for various horticultural traits

rating varied from 1.0 in EC-771-197 genotype to 8.33
in EC-771-159 genotype. Among the 75 accesssions
screened for Spodoptera spp., 20 genotypes (EC-771151, EC-771-155, EC-771-156, EC-771-162, EC-771-164,
EC-771-166, EC-771-227, EC-771-182, EC-771-183, EC771-184, EC-771-188, EC-771-208, EC-771-217, Hara
Soya, EC-771-194, EC-171-195, EC-771-197, EC-771199, EC-771-202 and EC-771-203) were found resistant,
51genotypes were moderately suspetible and 4
genotypes (EC-771-177, EC-771-218, AGS-339 and EC771-159) were found higly susptible.
Cluster bean: 212 germplasm lines were characterized
for important horticultural traits. Earliest days to 50%
flowering was recorded in GP-38 (35DAS) followed by
GP-36, GP-109, GP-188 (44 DAS), GP-147 and GP-192
(49 DAS). Earliest days to Ist pod set was recorded in
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Fig 3: Variability for seed coat colour in germplasm

GP-38 (42 DAS) followed by GP-131, GP-135 (49 DAS),
GP-110, PNB(50 DAS), GP-147 and GP-192 (54 DAS).
Maximum number of pods per cluster was recorded in
GP-38, GP-118 (11 Number). Maximum pod length was

Fig 4: Overall pod variability in cluster bean
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recorded in Pusa Navbahar (14.3 cm). Pod yield per
plant ranged between 360-450 g per plant. Maximum
pod yield per plant recorded in GP-110 and GP-192
(450 g). Maximum 100 seed weight was recorded in
Pusa Navbahar (4.7 g). Selected promising lines
promoted for next generation. Variability in pod
characters among the accessions is shown in Fig. 4.
Winged bean: Thirty-eight germplasm acquired from
BHU, Varanasi, were evaluated for their morphological
and biochemical characters. The data was recorded on
various horticultural traits viz. days to anthesis, days
to first fruit appearance, days to edible pod maturity,
fruit length (cm), maximum no. of pods per cluster,
fruit width (cm), fresh fruit weight (g), number of seeds
per pod and tuber weight per plant. In the preliminary
evaluation of germplasm variability was observed for
morphological traits among the germplasms (Fig. 5).
Antioxidant analysis was also performed for some of
the lines for edible pods and tubers. It was found that
winged bean green pods have higher antioxidant
activity than raw tubers. Wide range of variation was
observed for antioxidant activity (Table 4).

Faba bean: 130 broad bean germplasm augmented from
ICAR-NBPGR, New Delhi were grown during Rabi
2016, for germplasm maintenance and to purify the
mixtures in germplasm (Fig. 6).

Fig. 6: Faba bean at flowering stage

Bitter gourd: Five lines were evaluated for variability
in different horticultural traits. Fruit yield ranged from
336 g per plant (BT-1B) to 1266 g per plant (VRBTG16). Individual fruit weight ranged from 60 g (BT-1B
and BBGS-9-1) to 100 g (VRBTG-16) at mature stage.
All the lines have been maintained through selfing for
their further utilization.
Bottle gourd: Variability for different characteristics
was observed in evaluated lines. The evaluated lines
were grouped based on the rind colour and shape of
the fruits. Among available germplasm, VRBG-01 (8.6
kg/plant) and VRBG-05-5 (6.89 kg/plant) were found
promising for yield. With respect to earliness, VRBG02 was noted early emergence of female flower in 51
days on 4th node.

Fig. 5: Morphological variation in winged bean for flower
colour (light green to dark green), leaf shape (deltoid to
ovate lanceolate), pod length and colour (green to dark
green), root types (tuberous to non-tuberous) and number
of pods per cluster.

Pointed gourd: One hundred thirty five clones of
pointed gourd were evaluated during summer and
rainy season of 2016 for various horticultural traits
viz., days required to first flowering, number of node at
first harvest, inter node length at first harvest, fruit
length, fruit diameter, fruit weight, number of fruits

Table 4: Phenol, flavonoids and antioxidant analysis of pods and tubers of winged bean
Biochemical trait
Total phenol (mg GAE/100 g fw)

Pods
Tubers
AMBIKAWB-11-3 (48.38) - AMBIKAWB-II-I
MWBS-16-14 (19.94) -IC-26904 (74.38)
(143.50)
Total flavonoids (mg CE/100 g fw)
AMBIKAWB-11-3 (7.36) - MWBS-16-26 (73.04) AMBIKAWB-13-5 (0.8)-MWBS-16-26 (10.7)
FRAP (ferric reducing antioxidant power) EC-172600 (0.60) - AMBIKAWB-II-I (5.65)
AMBIKAWB-13-5 (1.1) - RWDWR-1 (3.2)
(µmol Trolox/g)
CUPRAC (cupric ion antioxidant reducing EC-172600, AMBIKAWB-13-5, AMBIKAWB- AKWB-I (3.4) - RWB-16-1 (7.1)
capacity) (µmol Trolox/g)
11-3 (3.1) - EC-13084 (6.6)
DPPH (2,2-diphenyl-1-picrylhydrazyl)
EC-172600 (0.66)- MWBS-16-26 (5.0)
AMBIKAWB-13-5 (0.37) - AMBIKA-13-4
(µmol Trolox/g)
B-1 (1.67)
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per plant, weight of fruit per plant. Number of days
required for the anthesis of the 1st flower ranged from
60 to 92 days with mean of 87.30 days; and number of
node at 1st harvest varied from 6.22 to 12.50 with a
mean of 10.16. There was considerable variation was
also recorded among the clones for internode length at
first harvest (8.34-15.0 cm), fruit length (5.65 -12 cm),
fruit diameter (3.00 - 4.50 cm), fruit weight (19.50-50.00
g), number of fruits per plant (87.00 -309) and weight
of fruit per plant (4.75 -14.40 kg).
Wild relatives of pointed gourd: One wild species of
Trichosanthes i.e., T. bracteata was collected from Deoria
district of Uttar Pradesh and to be used in the genetic
improvement of pointed gourd (Fig. 7). It is known as
red ball snake gourd. As like pointed gourd it is also a
dioecious species and bears male and female flower in
different plant. Unlike pointed gourd its male flowers
born in raceme and have bracts. Its fruits are round in
shape, green when immature and turn to red on
ripening.

Fig. 7: Trichosanthes bracteata (A-Male vine; B-Female
vine; C- Male and female flower; D-Male flower; E- corolla
tube with anther in male flower; F-Female flower; G-Fruit;
H- cross section of fruit showing seed mass.

Snake gourd: Twenty germplasm of snake gourd were
evaluated for yield related traits during rainy season
of 2016. Node at which first male and female flower
appear varied from 13.00-25.00 and 17.00-36.00,
respectively; days to anthesis of first male and female
flower ranged between 58-80 and 65-90 days. These
twenty lines also exhibited variation for fruit length
(16.75-53.00 cm), fruit diameter (3.50-9.00 cm), average
fruit weight (92.50-260 g) and yield per plant (1.5-5.2
kg).
Long melon: Two local genotypes collected from
Varanasi region and existing twenty genotypes were
evaluated for different horticultural traits. The
genotype VRLM-38, VRLM-27 and VRLM- 27 were
found promising for yield and quality attributes. All
the lines are being maintained through self-pollination.
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Muskmelon: Sixty five diverse muskmelon germplasm
were assessed for economically important horticultural
character viz. vine length, number of primary branch,
days to first productive flower anthesis, node at which
first productive flower appear, fruit length, fruit
diameter, fruit weight, pericarp thickness, total soluble
solids and yield/plant. All the genotypes showed
sufficient variability for all the traits concerned. Vine
length, number of primary branch varied from 100.50 250.15 cm and 3.27-6.00 with a mean value of 125.88
and 4.00, respectively. Days to first productive flower
anthesis and node at which first productive flower
appear ranged from 42 .00 - 69.00 and 5.00-11.00. On
the other hand fruit length (10.05-30.54 cm) diameter
(8.00-19.50 cm), fruit weight (250.00–1380.44 g),
pericarp thickness (0.85-3.50 cm), total soluble solids
(8.75–14.20°Brix) and yield/plant (1.80 - 4.50 kg) also
exhibited considerable variability. Fig. 8 shows the
variability in fruits among the muskmelon germplasm.

Fig. 8: Variation of fruit traits in muskmelon

Watermelon: Forty five germplasm were evaluated for
yield and quality attributes and 57 lines including
identified/released varieties are being maintained as
active collections. Under augmentation programme,
eleven germplasm of watermelon were introduced from
World Vegetable Centre, Taiwan and are being
multiplied for evaluation and will further use in
breeding programme. The evaluated lines were
grouped based on the rind colour, flesh colour, shape
and size of the fruits. Genotypes VRW-20, VRW-43,
VRW-56 and VRW-70 were found promising for yield
and keeping quality attributes.
Cole crops: Forty-one genotypes of Indian cauliflower
were evaluated in different maturity groups for various
tra its of economic traits. The g enoty pes w ere
categorized in to various categories such as maturity
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group (October, November and December), plant
growth habit (spreading, semi-spreading, semi-erect
and erect leaf), stalk length (short, medium and long),
frame size (small, medium and large), curd weight
(small, medium and big), curd shape (flat, round and
pointed), curd colour (yellow, cream, white and snowwhite), curd compactness (loose, medium compact and
compact), presence/absence of curd disorders i.e.
ricyness and leafiness, self-incompatibility (weak,
medium and strong) and flower colour (yellow and
cream-white). Among them, the genotypes such as
VRCF-86 and VRCF-201 were the potential yielder in
mid-October maturity (22-32°C); VRCF-50, VRCF-113
and VRCF-102 in mid-November maturity (16-28°C);
and VRCF-22, VRCF-202 and VRCF-104 were found to
be better in late-November to mid-December maturity
group (11-22°C).
One genotype each of tropical kale, few intervarietal populations of tropical cabbage and tropical
broccoli were also evaluated for various horticultural
traits, and their populations have been advanced to
next generation.
Okra: Eighty accessions of wild Abelmoschus derived
materials (15 Abelmoschus sp. x A. angulosus var.
grandiflorus; 40 Abelmoschus sp. x A. mizoramensis sp.
Nova; 9 Abelmoschus caillei x A. mizoramensis sp. Nova;
15 Abelmoschus sp. x A. tetraphyllus var. tetraphyllus; 1
Abelmoschus caillei x A. angulosus var. grandiflorus) 33
accessions of A. esculentus and 5 wild Abelmoschus
species including A. enbeepeegeearensis, A. tuberculatus,
A. moschatus sub sp. tuberosus, A. angulosus var.
grandifloras and A. ficulneus were obtained from ICARNBPGR-RS, Thrissur, Kerala. These genotypes will be
evaluated for various agronomic traits including
resistance to potential viral diseases.
Validation of 196 EST-SSR and 30 SCoT markers
among cultivated and wild okra species: A number of
EST-SSR and SCoT markers were used for both
validation and genetic architecture analysis of various
Abelmoschus sp. including a close relative Hibiscus
cannabinus. Out of 180 EST-SSR markers used, 30 were
found polymorphic and 130 as monomorphic, while
20 did not amplified among the genotypes studied.
Total number of bands amplified ranged from 1 to 10
(Fig 9). Since the polymorphic primers are only about
17% of the total primers synthesized, SCoT primers
were also used for the polymorphism studies.
Interestingly, out of 30 SCoT primers studied, 25 were
found polymorphic (83%). Thus, SCoT primers were

found more robust system for the polymorphism studies
among okra genotypes while EST-SSR primers
identified will be of great help for the MAS in okra.
Further genetic diversity analysis is underway.

Fig. 9: Variation in the okra genotypes as viewed using
(a) Okra141532 EST-SSR primer and (b) SCoT primer
No 35

Table 5: Screening of okra germplasm for root knot
nematode resistance
S.N. Germplasm

Average

Root knot Index
Reaction
(0-5 Scale)
1.
VROT-107
78.0
4
S
2.
VROT-102
76.6
4
S
3.
VROT-108
31.3
4
S
4.
VROB-176
71.6
4
S
5.
VROB-180
86.3
4
S
6.
Arka Abhay
68.3
4
S
7.
VROT-102
27.6
3
MR
8.
VRO-3
60.3
4
S
9.
VRO-5
28.0
3
MR
10. VRO-109
56.3
4
S
11. VRO-112
49.3
4
S
12. Kashi kranti
48.6
4
S
13. VROR-157
53.6
4
S
14. VROR-158
37.6
4
S
15. VROR-159
37.3
4
S
16. SB-6
93.0
4
S
17. SB-2
44.6
4
S
18. IC149-To-A
59.0
4
S
19. NROR157
91.0
4
S
20. IC140967
131
5
HS
21. Pusa sawani
18.6
3
MR
22. 120-10-12345
145.3
5
HS
23. 332-107
21
3
MR
24. 598-8-1
47.3
5
HS
25. IC-117276
18
3
MR
26. IC-149-70-A
316.6
5
HS
27. 332-10-1
24
3
MR
28. IC-282241
55.3
4
S
29. IC-117276
192.6
5
HS
30. IC-111511
93.0
4
S
31. IC_11151
95.6
4
S
Gall index 0 to 5 (Taylor and Sasser, 1978), where 0 = no gallsimmune; 1 = 1 to 2-highly resistant; 2 = 3 to 10-resistant; 3 = 11
to 30-moderately resistant; 4 = 31 to 100-susceptible; and
5 = more than 100 galls-highly susceptible.
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Fig. 10: RKN galls on roots of okra germplasm

Screening of okra germplasm against root knot
nematode resistance: Screening of okra germplasm for
resistance against root knot nematode Meloidogyne
incognita was done in pots (size 6 inch dia.) under net
house condition. Second stage of juveniles @ 2000/
pot were used to inoculate different germplasm after
15 days of sowing. All the plants were uprooted and
washed gently under tap water and number of galls
counted and scaled for resistance according to Taylor
and Sasser, 1978. The performance of germplasm for
the reactions is given in table below (Table 5, Fig. 10).

root); VRCAR-91-1 and VRCAR-91-2 (orange colour
root); VRCAR-107-2 and VRCAR-171-1 (rainbow-type
root); VRCAR-126 and VRCAR-124 (black colour root);
and VRCAR-178 and VRCAR-153 (yellow colour root)
were found to be promising for better yield potential.
The variability in root colour among carrot accessions
is shown in Fig. 11.

Carrot: Seventy-seven genotypes of tropical carrot were
evaluated for various traits of economic importance,
especially various root colour (red, orange, black, yellow
and rainbow), root weight and self-colour core. The
genotypes varied considerably for horticultural traits
such as 98.2-216.0 g for gross plant weight, 56.7-133.0
g for root weight, 14.6-24.0 cm for root length, 2.87-4.25
cm for shoulder diameter, 48.5-71.7% for harvest index
and 106-249 q/ha root yield. These genotypes, namely
VRCAR-186, VRCAR-185 and VRCAR-201 (red colour

Radish: Forty-seven tropical genotypes were evaluated
for various economic traits such as root colour
(white/red/purple), root length, root diameter, plant
biomass, number of leaves, leaf incision (lyrate/
sinuate/entire) and petiole colour (green/pink/
purple). The evaluated genotypes varied considerably
for anthocyanin content, responsible for red/purple
colour (negligible to 205 µg/g), gross plant weight (85.7297.5 g), shoot weight (36.3-127.5 g), number of leaves
(8.3-13.2), leaf length (29.7-44.3 cm), shoulder diameter
(2.7-5.1 cm), root length (8.3-27.6 cm), root weight (55.2228.3 g) and harvest index (41.8-80.0%). The variability
in root colour among radish accessions is shown in
Fig. 12.

Fig. 11: Variability in root colour in carrot

Fig. 12: Contrasting root colours in radish
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Fig. 13: Severity scale 0- 9 used for screening of Basella genotypes against leaf spot disease

Basella: Molecular diversity was assessed in forty
accessions of basella using arbitrary ISSR and SCoT
primers. A total 40 ISSR primers and 60 SCoT primers
were screened w hich showed overall average
polymorphism of 55.33 % and 62.09%, respectively.
The cluster analysis divided the genotypes into five
major clusters. The result did not show any clear
geograp hica l
discrimina tion,
however,
morphologically similar type of genotypes clustered
together.
Screening of Indian spinach germplasm for leaf spot
disease: A total of 54 genotypes of Indian Spinach were
screened for resistance to leaf spot disease for two
consecutive years. Screening was done following 1-9
scale (Fig.13). Accession EC769318 was found as highly
resistant with disease severity score of 1.57 while
IC561302 was found moderately resistant with score
of 2.97 as compared to highly susceptible genotype
EC769319 with a score of 8.1.
EC769318 is a lush green genotype with average
yield of 32 t/ha. It may be utilized directly for getting
disease free produce during high disease incidence or
can be utilized as a source of resistance in Basella
breeding programme (Fig.14).

Fig. 14: EC769318: leaf spot resistant Basella genotype

Do cume ntation of germ plasm: A total of 66
genotypes/advance breeding lines released varieties
and parental lines of the hybrids developed by the
institute were assigned IC numbers from ICARNBPGR, New Delhi. These include 23 in okra
((IC620568 (VRO-101), IC620569 (VRO-102), IC620570
(VRO-103), IC620571 (VRO-104), IC620572 (VRO-106),
IC620573 (VRO-107), IC620574 (VRO-115), IC620575
(VRO-111 (AE 70), IC621452 (VRO-113), IC621453
(VROB-178), IC621454 (VROB-181), IC621455 (VROR156), IC621456 (VROT102 x SB8), IC621457 (747-3-1),
IC621458 (Hybrid (VRO109 x VRO115)), IC621459 (SB6
x IC93892 (Thin)), IC621460 ([(SB6 x 113-8-1) x 152-10]
(Red)), IC621461 ([(SB2 x OH152) x 136] (Thin & Light
Green), IC621462 ([(SB2 x OH152) x 136] (Thin & Dark
Green), IC621463 (VRO114), IC621464 (726-3-1x SB2),
IC621465 (307-10-1), IC621466 (Okra 372) (IC620568
to IC620575 and IC621452 to IC621466)), one recently
released varieties of ridge gourd (IC620557 - Kashi
Shivani (VRRG-27)), 2 in tomato ((IC620656 (VRT-2101)
and IC620657 (VRT-1202)), 1 in pointed gourd
(IC620681 (PK/DRB/BS-1)), 9 in radish ((IC619126
(VRRAD-125), IC619127 (VRRAD-128), IC619128
(VRRAD-129), IC619129 (VRRAD-130-3), IC619130
(VRRAD-131), IC619131 (VRRAD-131-2), IC619132
(VRRAD-131 -3), IC6 191 33 (VRRAD-13 4) a nd
IC619134 (VRRAD-150)), 16 in carrot ((IC623126
(VRCAR-89-1), IC623127 (VRCAR-109), IC623128
(VRCAR-112), IC623129 (VRCAR-117), IC623130
(VRCAR-126), IC623131 (VRCAR-127), IC623132
(VRCAR-153), IC623133 (VRCAR-178), IC623134
(VRCAR-179), IC623135 (VRCAR-184), IC623136
(VRCAR-185), IC623137 (VRCAR-186), IC623138
(VRCAR-197), IC623139 (VRCAR-198), IC623140
(VRCAR-199) and IC623141 (VRCAR-201)), 4 in bathua
((IC619018 (VRCHE-1), IC619019 (VRCHE-2), IC619020
(VRCHE-3) and IC619021 (VRCHE-4)), 10 in French
bean ((IC622776 (VRFBB-2-1), IC622777 (VRFBB-9),
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IC622778 (VRFBB-70), IC622779 (VRFBB-72), IC622780
(VRFBB-89), IC622781 (VRFBB-95), IC622782 (VRFBB91), IC622783 (VRFBB-1), IC622784 (VRFBB-2) and
IC622785 (VRFBP-44)).
Further, seventeen varieties/hybrids viz. Kashi
Ageti in pea; Kashi Vardaan in okra; Kashi Surkh,
Kashi Anmol, Kashi Gaurav in chilli; Kashi Sinduri in
paprika; Kashi Harit in pumpkin; Kashi Madhu in
muskmelon; Kashi Vishesh, Kashi Amrit, Kashi
Anupam, Kashi Hemant and Kashi Sharad in tomato;
Kashi Sandesh and Kashi Taru in brinjal and Kashi
Bahar and Kashi Ganga in bottle gourd developed by
the institute were registered as extant varieties at
PPVFRA, New Delhi.
Germplasm distribution: Promising germplasm and
released varieties/hybrids being maintained at the
institute were supplied to various organizations for
research, evaluation and demonstration purpose after
signing the Material Transfer Agreement (MTA).
During 2016-17, 973 accessions in 19 vegetable crops
were supplied to 35 organizations. Details of the
germ plasm supplied along with the recip ient
organization are given in the Table 6.

Proje ct : 1.2: Genet ic Improve me nt of
Solanaceous Vegetables

Tomato:
Development of BC1 and F2 populations from wild
genotypes EC-786252 and WIR 3928: The wild
genotype EC-786252 (Solanum neorickkii) and WIR 3928
shows strong resistance to early blight caused by
Alternaria solani. With aim to study the genetics of the
resistance gene and its transfer to cultivated tomato,
crosses were made between the resistance genotype
(EC-786252) and highly susceptible genotype (Hawaii
3998), which yielded no viable seeds (Fig. 15). In the
next season, pollen from EC-786252 was used to
pollinate the susceptible cultivar and pro-embryos were
collected from developing fruits of 39-49 days after
pollination. Rescue of immature embryos was done
using MS-media. Pro-embryos from fruits of 42-44 days
after pollination gave good response and ten plants
were regenerated. Hybridity of the regenerated plants
was confirmed with co-dominant cleaved amplified
polymorphic sequences (CAPS) marker. With the help
of embryo rescued plants BC1 and F2 populations were
developed. WIR 3928 is compatible for cross with
Hawaii 3998 for which BC1- and F2 populations were
developed.

Table 6: Crop-wise details of the germplasm supplied to other organizations
Crop
Tomato (90)

Pea (20)
Brassica sp. (13)
Bottle gourd (16)
Ash gourd (1)
Pumpkin (1)
Amaranth (10)
Chenopod (5)
Radish (18)

Recipient organizations
RPCAU, Pusa (10), M/s RR Seeds Agri Tech Pvt. Ltd., Hassan (2), SKNAU, Jobner (20), SHIATS, Ahhahabad (53),
UAHS, Shimoga (2), HRC Nagicherra Tripura (2), M/s Dinkar Seeds Pvt. Ltd. (1)
TNAU, Coimbatore (30), ICAR-CSSRI, Karnal (9), DIHAR, Leh (1), RVSKVV, Gwalior (15), HRC, Nagicherra,
Tripura (2), SKVT, Rajamundary (60), M/s Dinkar Seeds Pvt. Ltd., Himatnagar (1), SVBPUA&T, Merrut (50),
ICAR-CAZRI, Jodhpur (30)
AAU, Anand (4), M/s RR Seeds (2), University of Jammu (21), M/s Nuzivedu Seeds Ltd., Medchal (2),
HRC, Nagicherra Tripura (1), M/s Dinkar Seeds Pvt. Ltd., Himatnagar (2)
YSPUH&F, Solan (2)
SKN College, Jobner (45), Vishwa Bharti, Bolpur (30), GKVK, Bangaluru (30), SVPUA&T (30), DAVU, Jalandhar
(10), BBAU, Lucknow (21), BHU, Varanasi (30), CSAUAT, Kanpur (30), RPCAU, Dholi (15), Lam (46), SHIATS (30),
NBPGR- Thrissur (6), RVSKVV (40), HRC Nagicherra Tripura (2), M/s Dinkar Seeds Pvt. Ltd., Himatnagar (1)
RVSKVV, Gwalior (19), NAU, Navsari (4), HRC Nagicherra Tripura (1)
RPCAU, Pusa (20), RVSKVV, Gwalior (11) TNAU, Coimbatore (20), SKNAU, Jobner (30), UBKVV, Cooch Behar
(30), MGCGKVV, Chitrakoot (15), HRC Nagicherra Tripura (2)
UAS, Dharwad (10), RVSKVV, Gwalior (10)
Jamia Hamdard University, New Delhi (13)
KVK, Mandsaur (14), M/s Dinkar Seeds Pvt. Ltd., Himatnagar (2)
ACRI, Madurai (1)
TNAU, Coimbatore (1)
BBAU, Lucknow (10)
PJTSAU, Hyderabad (5)
UHS, Bagalikot (14), BBAU, Lucknow (2), HRC Nagicherra Tripura (2)

Carrot (40)
Long melon (4)
Bitter gourd (5)
Muskmelon (1)

SKUAST (14), UHS, Bagalikot (13), JHU, New Delhi (13)
RARI, Durgapura (4)
University of Allahabad, Allahabad (5)
PAU, Ludhiana (1)

Brinjal (198)

Chilli (32)
Bell pepper (2)
Okra (366)

French bean (24)
Cowpea (128)
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Fig 15: P1- EC-786252, P2- Hawaii 3998 and F 1 embryo
recued hybrid.

Pyramiding of disease resistance genes (ToLCV, RKN
and LB): 166 plants out of nearly 3500 from doublecross were selected based on visual agri-horticultural
characters. DNA from the selected plants was isolated.
Genotyping with gene specific markers to identify
genotypes is in progress.
Validation of Ph3 gene based marker: Gene based
SCAR marker for Ph3 gene was screened in Ph3
containing genotype (EC-786275), in a susceptible
genotype and in hybrids with single dose of Ph-3 (Fig.
16).
Generation advancement: Sixty two populations for
the traits like TSS, lycopene, and ascorbic acid (F3-F4:

Fig 16: 1 and 2 are EC-786275, 3 and 5 are hybrids, 4 and 6
genotypes without Ph3 gene.

8); high beta carotene (F6-F7: 17) (Fig. 17), pot culture/
kitchen garden (F9-F10: 3) (Fig. 18); cherry tomato (F4F5:16) (Fig. 19) and high yield with tolerant to ToLCV
under field condition (F10-F11: 12, F9-F10: 2, F8-F9: 2, F7-F8:
2).
Further, 45 F3 families of seven different parental
combinations were grown. Among them 25 families
were rejected and in total 33 single plant selections
were made from remaining 20 F3 families.
Three advance lines including one for ToLCV
resistance has been identified for multilocation testing
(Fig. 20).

VRTKB 14
• Plants with determinate growth habit bear 120-130
fruits/plant of 30 -35 g.
• Fruits are round with flat bottom having 4-5
locules and TSS of 3.9-4.2°Brix with 1.34 mg/100g
FW lycopene and 6.34 mg/100g FW β-carotene
• Total yield is 3.9-4.2 kg/plant.
VRTKB-8
• Plants with determinate growth habit bear 90-95
fruits/plant of 30-33 g.
• Fruits are oval having 3-4 locules and TSS of 4.04.2°Brix with 0.63 mg/100g FW lycopene and 4.78
mg/100g FW β-carotene
• Total yield is about 2.8-3.2 kg/plant
VRTKB-9
• Plant with indeterminate growth habit bear 135-150
fruits/plant of 40-45 g.
• Fruits are round with flat bottom having 4-5
locules and TSS of 4.7-5.1°Brix with 1.54 mg/100g
FW lycopene and 3.11 mg/100g FW β-carotene
• Total yield is about 5.5-6.0 kg/plant
VRTKB-12
• Plant with indeterminate growth habit bear 150160 fruits/plant of 32-35 g
• Fruits are oval round having 4-5 locules and TSS
of 3.4-3.8°Brix with 0.99 mg/100g FW lycopene and
3.44 mg/100g FW β-carotene
• Total yield is about 4.8-5.2 kg/plant
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VRTKB-5
• Plant with indeterminate growth habit bear 110-120
fruits/plant of 35-40 g.
• Fruits are round with flat bottom 4-5 locules and
TSS of 3.8-4.2°Brix with 0.92 mg/100g FW lycopene
and 3.24 mg/100g FW β-carotene
• Total yield is about 3.9-4.4 kg/plant
VRTKB-10
• Plant with indeterminate growth habit bear 90-100
fruits/plant of 40-45 g
• Fruits are round having 3-4 locules and TSS of 3.23.4°Brix with 0.94 mg/100g FW lycopene and 3.31
mg/100g FW β-carotene.
• Total yield is about 4.0-4.2 kg/plant.
Fig 17: Advanced high beta carotene lines

VRT-2
• Derived by using IIHR-2201 X H-88-78-1
Plant with indeterminate growth bear 350-360
fruits/plant of 15-20 g
• Fruits are of oblong shape with 2-3 locules and TSS
of 5.2-5.4°Brix with 5.34 mg/g FW lycopene and 1.21
mg/g FW β- carotene.
• Contain 350-360 fruits
• Total yield is about 4.0-4.2 kg/plant
Fig 18: Promising line for pot culture/kitchen garden

VRTCH-1
• Plant with indeterminate growth bear 190-210
fruits/plant of 15-20 g
• Fruits are round with flat bottom having 2-3
locules and TSS of 4.9-5.1°Brix with 4.29 mg/g FW
lycopene and 1.19 mg/g FW β- carotene
• Total yield is about 2.6-2.9 kg/plant
VRTCH-2
• Plant with determinate growth habit bear 220-240
fruits/plant of 4-5 g
• Fruits are oval having 2-3 locules and TSS of 7.57.8°Brix with 1.12 mg/g FW lycopene and 5.34 mg/g
FW β-carotene
• Total yield is about 1.4-1.6 kg/plant
VRTCH-3
• Plant with determinate growth habit bear 160-180
fruits/plant of 8-10 g
• Fruits are oblong having 2-3 locules and TSS of
5.2-5.4°Brix with 3.24 mg/g FW lycopene and 0.95
mg/g FW β- carotene
• Total yield is about 1.6-1.8 kg/plant
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VRTCH-4
• Plant with determinate growth habit bear 240-260
fruits/plant of 5-7g
• Fruits are oblong having 2-3 locules and TSS of 6.77.0°Brix with 0.76 mg/g FW lycopene and 3.19 mg/g
FW β- carotene
• Total yield is about 1.6-1.8 kg/plant
Fig 19: Promising cherry tomato lines

VRT-06
•Selection from exotic material
Plants with determinate growth habit bear 50-55
fruits/plant of 80-100g
•Fruits are oblong with 3-5 locules and TSS of 4.85.0°Brix
•Total yield is about 5.6-6.0 kg/plant
•Entry for resistant varietal trial for ToLCV as it
contains Ty3 gene
VRT-13
•Derived by using Sikkim Local X DVRT-2
Plant with determinate growth habit bear 45-55
fruits/plant of 85-90 g
•Fruits are oval round with 3-4 locules and TSS of
3.8-4.0°Brix
•Total yield is about 4.4-5.0 kg/plant
•Special feature is that ripened fruits can be
harvested 70-75 days after transplanting
VR ToLCV-28
• Derived by using IIHR-2201 X H-88-78-2
Plants with determinate growth habit bear 50-60
fruits 90-100 g
• Fruits are oval round with 5-6 locules and TSS of
4.5-4.8°Brix
• Total yield is about 5.5-6.2 kg/plant
• This will enter in resistant varietal trial for ToLCV
as it contain Ty3 gene
Fig. 20: Entries of tomato for multi-location testing

Brinjal
Evaluation of hybrids: Fifty three F1 hybrids in different
segments were evaluated for earliness, yield and
quality traits (Table 7 and Fig.21).
Hybridization and generation advancement: In
cultivated brinjal, 25 cross-combinations in round
shape, 21 cross-combinations in long shape and 07
cross-combinations in oblong shape have been
attempted utilizing promising parental line.

F2; 103: F2 to F3; 58: F3 to F4; 25: F4 to F5; 31: F5 to F6; 10: F6
to F7; 50: F7 to F8; 47: F8 to F9; 57: F9 to F10) were advanced
to subsequent higher generation.
Entries selected for AICRP (VC) trials: Two promising
advance lines IVBL-25 in long-fruited type and IVBR18 in round-fruited type in F8 generation were selected
for high yield and better fruit quality (Fig. 15). The
selected hybrids and lines shall be used for yield trial
at station before submitting it for multi-location testing
in AICRP (VC).

The total 433 segregating populations (52: F1 to
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Table 7: Performance of brinjal hybrids
Hybrid code
Round Fruited type
HRB-B3/S-2
HRB-B3/S-17
HRB-B3/S-19
HRB-B3/S-22
HRB-B4/S-9
HRB-B4/S-36
Pusa Hybrid-6 ©
Long-fruited type
HLB-B4/S12
HLB-B4/S-13
HLB-B4/S-20
HLB-B4/S-50
HLB-B4/S-45
HLB-B3/S-44
Navina ©

Earliness (Days to Fruits/ plant Fruit length Fruit width
50% flowering)
(No.)
(cm)
(cm)

Fruit colour

Av fruit
weight (g)

Yield /plant
(kg)

56
52
52
52
50
50
53

8.20
8.40
13.60
10.80
9.00
12.20
9.1

9.56
9.50
11.20
10.00
10.90
10.90
10.3

8.9
9.7
8.7
9.3
8.7
10.2
9.1

Light purple
Dark purple
Black purple
Dark purple
Light purple
Dark purple
Dark purple

330
350
220
290
270
260
330

13.53
14.70
14.96
15.66
12.15
15.86
15.02

50
52
50
52
50
50
53

19.20
23.80
22.80
16.80
15.60
19.00
15.6

21.70
15.16
22.02
24.28
19.72
15.00
12.68

4.2
4.0
3.7
4.2
4.2
5.1
5.52

Dark black
Light purple
Dark purple
Dark black
Dark purple
Light purple
Light purple

130
140
150
180
175
140
195

12.48
16.66
17.10
15.12
13.65
13.30
15.21

Two promising hybrids IVBHR-17 in roundfruited type and IVBHL-21 in long-fruited type and
two promising lines IVBL-25 and IVBR-18 were selected
for high yield and better fruit quality (Fig. 22).

Fig. 21: Some promising hybrids of brinjal

Maintenance breeding: Seeds of Kashi Sandesh
(400g), Kashi Taru (500g), Kashi Komal (200g), Kashi
Prakash (400g) and Kashi Uttam (500g) was multiplied
for distrib ution to farmer and mult i-location
demonstration/evaluation by public and private
organizations. Parental line of hybrids viz- PR-5 (250g),
CHBR-2 (150), Pant Rituraj (200g), Uttara (150g) Punjab
Barsati (150g), ADM-190 (150g) and IVBL-22 (300g)
were also multiplied.

Chilli and Capsicum
IVBHR-17

IVBHL-21

IVBL-25

IVBR-18

Fig. 22: Hybrids and lines selected for multi-location
testing through AICRP (VC) trials
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Utilization and maintenance of germplasm: Nine sets
(A1 to A9) of cytoplasmic male sterile (CMS) lines and
two genetic male sterile (GMS) lines, GMS-3 and MS12, were maintained by crossing them with respective
maintainer lines and utilized in developing hybrids or
for transfer of male sterility trait. Under maintenance
breeding, selfing of populations/advanced lines,
varieties and parental lines of hybrids was done and
seeds collected separately. An amount of 600 g of Kashi
Anmol, 300 g each of Kashi Gaurav and Kashi Sinduri
and 100g each of the parental lines of Kashi Surkh,
Kashi Tej and Kashi Early were produced.
Development of hybrids: Forty eight new crosses were
attempted utilizing the male sterile and promising elite
lines as female and identified pollen parent having
resistance and quality traits for the development of
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better F1 hybrids with resistance, quality and fruit
morphology along with yield parameters. Seeds of all
the crosses were harvested and saved for evaluation
during 2017-18 cropping season.
Evaluation of F1 hybrids: A total of 158 chilli hybrids
along with four popular hybrids as checks were
evaluated during 2016-17 to identify best hybrids for
multilocation testing based on yield and other
parameters. The promising cross combinations for
various traits are mentioned in Table 8 and Fig. 23.
With respect to green fruit yield per plant (g) of chilli,
the cross A9 x IIVRC-452 (1085.0), A2 x BS-20 (1071.20)
and A4 x Jayanti (1031.5) were found promising.
Crosses namely, A5 x Punjab Lal (912.96g), A2 x CM334 (853.88g) and A5 x KDCS-810 (603.0g) exhibited
considerable yield along with tolerance to different
biotic i.e. ChiLCV, thrips and mites. These newly
developed hybrids performed better than the check
hybrids; Divya Jyoti gave green fruit yield of 435.96g/
plant followed by Super-16 (406.72 g/plant), VNR-305
(349.30 g/plant) and Soldier 190.08 g/plant of green
fruit yield.

A4 x Jayanti

A8 x EC-519625

Fig. 23: Promising CMS-based F1 hybrids of chilli

Entry for multi-location trial under AICRP-VC: The
CMS-based F1 hybrid, CCH-10, being evaluated for 3
consecutive years and performing well has been found

suitable to be tested under AICRP-VC through multilocation testing. CCH-10 bears pungent fruits which
are pendant, light green colour, smooth and pointed at
the apex end. The per se performance of CCH-10 along
with the checks (Table 9 and Fig. 24).

Fig. 24 : CCH-10: a CMS-based F1 chilli hybrid suitable for
green fruit production

Transfer of male sterility system: For transferring of
the genetic male sterility trait in the desirable chilli
background, five inbreds/varieties viz. Kashi Anmol,
Pant C1, VR-339, Kashi Sinduri and Kashi Gaurav were
selected and crossed with GMS3 (ms10 gene). Back cross
population BC2F1 of the respective crosses were planted
and selected individual plants from each back crosses
were caged with nylon net bags before the start of
flowering for obtaining BC2F2 population for further
backcrossing in order to transfer the genetic male
sterility. Similarly, two cytoplasmic male sterile (cms)
lines A2 and A7 were selected and are being used to
transfer the cms traits in EC-519636 and F5-112 lines
of chilli.
Screening for leaf curl virus disease in chilli: A
population of 109 families in F4 generation of the interspecific cross of Kashi Sinduri x BS-35 was screened
for the reaction of chilli leaf curl disease caused by
whitefly transmitted virus. The scoring was done as
per the standard procedure where 0 – 4 grades were
given based on the symptom appearance i.e. 0 for no
symptoms, 1 for curling of leaves up to 25%, no stunted

Table 8: List of promising F1 hybrids for different traits in chilli
Characters
Fruit length (cm)

F1 Hybrid
A2 x Pb. Lal (13.72), A5 x PBC-473 (11.98), A7 x EC-519625 (11.54), A2 x CM-334 (11.12), A7 x Jayanti
(10.74), A5 x Jayanti (10.58), A3 x 9955-15 (10.56), A1 x Jayanti (10.52), A4 x PBC-473 (10.34), A7 x PBC473 (10.16)
No. of fruits per plant
A7 x PBC-473 (318.8), A9 x IIVRC-452 (310), A9 x Perennial (293),A7 x Pb. Lal (278.2), A7 x IIVRC-452
(233.66), A3 x Perennial (199.4), A1 x VR-339 (163), A3 x BS-20 (191)
Yield per plant (g)
A9 x IIVRC-452 (1085.0), A2 x BS-20 (1071.20), A4 x Jayanti (1031.5), A1 x F5-112 (743.54), A2 x CM-334
(853.88), A3 x 9955-15 (921.3), A3 x BS-20 (897.70), A3 X F5-112 (924.60), A5 x J. Longi (886.8), A7 x
PBC-473 (988.28), Kashi Gaurav x Jayanti (842.0)
Tolerance to ChiLCV, thrips & A5 x VR-339 (596.70), A5 x KDCS-810 (603.0), A5 x Japani Longi (524.30), A1 x Perennial (267.96), A1 x
mites (yield/plant, g)
Kalyanpur Chanchal (420.28), A7 x Pant C1 (493.38), A2 x CM-334 (853.88), A5 x Punjab Lal (912.96)
Paprika type
Kashi Sinduri x KTPL-19 (Frt Len- 12.86 cm; yd.- 570g), KTPL19 x Byadagi Dabbi (Frt len.- 12.80 cm,
Yd.- 854 g)
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Table 9: Performance of CCH-10 during 2016-17
Genotype
CCH-10
Kashi Tej
Kashi Early
VNR-305
Divya Jyoti
Super-16

Frt len (cm)
8.46
14.68
10.38
6.74
8.40
7.76

Frt wid (cm)
1.04
1.30
1.24
1.06
1.10
0.88

Frt Number
115.0
81.2
111.8
99.8
103.8
131.2

10 Frt wt (g)
48
51
45
35
42
31

Yld (q/ha)
171.40
108.59
151.87
94.12
122.18
144.08

Fruit colour
L.G
L.G
D.G
L.G
D.G
D.G

G-125
G-251
G-240
Fig. 25: F4 families of inter-specific chilli cross (Kashi Sinduri x BS-35 showing resistance reaction under field condition

growth, with normal flowering and fruiting, 2 for
curling of leaves 26 to 50%, mild stunted growth,
reduced flowering with normal sized fruits, 3 for
curling of leaves 51 to 75%, stunted growth, distortion
of leaves, reduction and malformation of fruit size, plant
continue to grow and 4 for curling of leaves more than
75%, severe stunting of plants, no flowering and fruit
formation, malformation of entire plants, plant growth
stops on the plants.
Based on the symptoms, the percent disease
incidence (PDI) was calculated and the F4 families were
assigned immune for PDI of 0, resistant for PDI of 0.1 –
10, moderately resistant for 10.1 – 25, susceptible for
25.1 – 50 and highly susceptible for the PDI of >50. The
results indicated that a total of 36 families were found
to be immune under field condition expressing no
symptoms at all. Twenty F4 families were found to be
resistant (Fig. 25), 32 moderately resistant, 16
susceptible and 5 families were categorized under
highly susceptible. These populations are also being
tested with universal primers for the presence/absence
of viral genome in the plants.
Line development in chillies and sweet pepper: Under
the line development programme, various generations
of individual/families were advanced to subsequent
generations for inbred/pure line development. Under
F2 stage, 20 crosses were grown and advanced to F3
generation. A total of 173 F3 generation families were
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grown and advanced to F4 stage. Similarly 230 families
were planted in F4 stage, 324 families in F5, 185 families
in F6, 39 families in F7 and 10 populations in F8 stage
were maintained and subsequently advanced to next
generation.
A total of 14 F2 population of sweet pepper were
advanced to F3 generation for selection of desirable
capsicum genotypes in further generations.
Regarding development of recombinant inbred
lines (RILs) of chillies for various traits, different
number of population were grown, maintained and
selfed to advance their generation for developing
homozygous inbred lines as given in the Table 10.
Table 10: Details of the populations developed from
different crosses targeting mapping of traits
Cross
Kashi Anmol x Japani
Longi
Kashi Sinduri x BS-35

Specific Trait
Thrips & mites
Leaf curl and
anthracnose disease,
pungency

Pusa Jwala x IIVRC-452 Anthracnose disease
Pungency, resistance to
PBC-904 x COO-309
biotic and abiotic
stresses
Kashi Sinduri x AKC
Morphological
89/38
features, pungency and
anthracnose
PT-12-3 x Bhut Jolokia Pungency and leaf curl

Population Stage
size
481
F3
109

F4

255
22

F4
F4

242

F7

91

F7
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Project 1.3: Genetic improvement of legume
vegetables

Cowpea
Hybridization: F1s with recurrent parental lines were
hybridized and 11 BC1F1 were made during kharif, 2016.
Advancement of generation: A total number of 154
cross-combinations (10 F1, 10 F2, 21 BC1F3, 21 BC1F4, 33
F5, 31 F6, 14 F7 and 14 F8) were advanced in to next
generation and SPS were done. Four promising lines
were selected from F8 generation for further evaluation.
Evaluation of advance breeding lines: Twelve dwarf
and bush type advance lines along with one national
check (Kashi Kanchan) were evaluated for various
desirable traits and CGMV resistance during Kharif,
2016. Line 96-4 flowered earliest and took minimum
days to 50% flower (37.7 DAS) followed by line 68-2
(38.0 DAS). The maximum number of pods plant-1 was

developed through pedigree and back cross pedigree
selection by crossing V. unguiculata sub-species
unguiculata x V. unguiculata sub-species sesquipedalis
were evaluated for earliness, yield-attributing traits and
pod yield during Zaid, 2016. Out of them, 9 lines were
selected for earliness (Days to 50% flowering <40 DAS),
21 lines each for number of pods plant-1 (>30) and pod
length (>30 cm), 11 lines for pod weight (>12 g), 15
lines for number of seeds pod-1 (>13) and 22 lines for
pod yield plant-1 (>300 g) (Table 11).
In addition, on the basis of above selection criteria,
some of the promising lines were identified for desirable
multiple traits (Table 12). These lines can be used for
future hybridization programmes for the development
of bush type vegetable cowpea with early maturity and
higher yield.
Field screening of cowpea germplasm: 106 genotypes
were grown in augmented block design during late
Kharif 2016. Among the genotypes with pole type,

Table 11: Selection of bush type advance breeding lines for desirable horticultural traits
Desirable traits
Advance lines
Earliness (Days to 50% VRCP-49-5, VRCP-96-4, VRCP-62-3, VRCP-52-2, VRCP-68-2, VRCP-65-2, VRCP-75-3, VRCP-97-3, VRCP-52-3.
flowering <40 DAS)
No. of pods plant-1 (>30) VRCP-167-3, VRCP-167-2, VRCP-112-4, VRCP-75-3, VRCP-119-1, VRCP-78-1, VRCP-147-2, VRCP-95-4, VRCP81-4, VRCP-134-2, VRCP-50-1, VRCP-71-1, VRCP-80-4, VRCP-48-1, VRCP-7-4, VRCP-98-4, VRCP-68-2, VRCP72-5, VRCP-92-1, VRCP-48-2, VRCP-79-4.
Pod length (>30 cm)
VRCP-82-7, VRCP-149-2, VRCP-112-4, VRCP-131-4, VRCP-100-2, VRCP-62-3, VRCP-79-4, VRCP-65-8, VRCP167-2, VRCP-144-5, VRCP-61-6, VRCP-96-4, VRCP-54-1, VRCP-167-3, VRCP-128-5, VRCP- 8-3, VRCP-68-2,
VRCP-111-2, VRCP-75-3, VRCP-116-2, VRCP-80-4.
Pod weight (>12 g)
VRCP-149-2, VRCP-116-2, VRCP-126-2, VRCP- 79-4, VRCP-131-4, VRCP-52-3, VRCP-71-1, VRCP-144-5, VRCP61-6, VRCP-96-4, VRCP-128-5.
No. of seeds pod-1 (>13) VRCP-130-1, VRCP-82-7, VRCP-80-4, VRCP-18-8, VRCP-61-6, VRCP-68-2, VRCP-155-4, VRCP-144-5, VRCP-794, VRCP-71-2, VRCP-111-2, VRCP-112-4, VRCP-67-1, VRCP-167-2, VRCP-134-2.
Pod yield (>300 g plant-1 ) VRCP-112-4, VRCP-167-2, VRCP-167-3, VRCP-79-4, VRCP-71-1, VRCP-75-3, VRCP-52-3, VRCP-61-6, VRCP-1342, VRCP-144-5, VRCP-131-4, VRCP-68-2, VRCP-96-4, VRCP-147-2, VRCP-71-2, VRCP-78-1, VRCP-126-2, VRCP119-1, VRCP-62-3, VRCP-80-4, VRCP-149-2, VRCP-97-3.

recorded in line 167-3 (42.4) followed by line 167-2
(41.4) and 112-4 (36.3). The longest pod was obtained
from line 112-4 (34.6 cm) followed by line 79-4 (33.8
cm) and 65-8 (33.5 cm). Similarly, the heaviest pod was
recorded in line 79-4 (12.9 g) followed by Kashi
Kanchan (12.7 g) and line 144-5 (12.3 g). The maximum
number of seeds pod-1 was observed in line Kashi
Kanchan (13.9) followed by line 68-2 (13.7) and 144-5
(13.6). The highest pod yield plant-1 was recorded in
line 112-4 (437.9 g) followed by line 167-2 (432.6 g) and
167-3 (394.3 g). All the advance material showed
resistance to cowpea golden mosaic virus under field
condition.
Characterization and selection of promising lines for
desirable horticultural traits: Sixty six bush type
promising breeding lines of vegetable cowpea

Table 12: Promising breeding lines for desirable
multiple traits
Advance lines
Desirable multiple traits
VRCP-79-4
Pods plant-1, Pod length, Pod weight, Seeds pod-1, Pod
yield plant-1.
VRCP-112-4, Pods plant-1, Pod length, Seeds pod-1 , Pod yield plant-1 .
VRCP-167-2
VRCP-167-3 Pods plant-1, Pod length, Pod yield plant-1.
VRCP-71-1
Pods plant-1, Pod weight, Pod yield plant-1.
VRCP-134-2 Pods plant-1, Seeds pod -1, Pod yield plant-1 .
VRCP-131-4 Pod length, Pod weight, Pod yield plant-1.
VRCP-61-6, Pod length, Pod weight, Seeds pod-1, Pod yield plant-1 .
VRCP-144-5
VRCP-68-2
Earliness, Pods plant-1, Pod length, Seeds pod-1, Pod
yield plant-1.
VRCP-75-3
Earliness, Pods plant-1 , Pod length, Pod yield plant-1.
VRCP-96-4
Earliness, Pod length, Pod weight, Pod yield plant-1.
VRCP-62-3
Earliness, Pod length, Pod yield plant-1.
VRCP-52-3
Earliness, Pod weight, Pod yield plant-1 .
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EC390237 was of vegetable-type. Among high yielding
genotypes, the vegetable-types with high yield were
EC390237, Kashi Kanchan, Kashi Nidhi, Kashi Gauri
and Pusa Komal. The genotypes for earliness were
Ankur Gomati, Kashi Unnati, Red seeded, Kashi Gauri,
BS-5, Kashi Kanchan, Kashi Nidhi while the genotype
EC472260 was highly susceptible to cowpea golden
mosaic disease.
Maintenance breeding: The maintenance breeding of
IIVR released varieties viz. Kashi Shyamal, Kashi
Gauri, Kashi Unnati, Kashi Kanchan and Kashi Nidhi
was done through pure line selection.
Entries in AICRP (VC) Trial: Two promising lines
(VRCP-49-5 and VRCP-112-4) were included in IET of
AICRP (VC) trial for their multi-location testing.

Pea
Identification and characterization of five flowered
genotype “VRPM-901-5”: During the last year (Rabi,
2015-2016), few plants capable of producing five
flowers and pods per peduncle were identified in a
cross ‘VRPM-901’ in F4 generation, in which both the
parents involved were double-flowered and were
advanced by single plant selection (Fig. 26). During
the season (Rabi, 2016-2017), 15 plants were recovered
from the population that bred true for the multi-flowered
trait with similar flowering behaviour, bearing five
flowers and pods per peduncle at least one of its
racemes. The total number of reproductive nodes were
also high (18.40) in this genetic stock as compared to
parents PC-531 (12) and VL-8 (9.33). The individual
data for various horticultural traits were recorded on
all plants. The first flowering raceme was found to start
from 18th node (2-3 flower per node) and flowering
was found to be continue up to 33th node (1-2 flower
per node) depicting its longer flowering duration. The
average pod length was found to vary from 7.1 to 8.95
cm with a width of 0.9-1.11cm. The pod number varied
from 12 to 102 with an average of 45. The plants were

Fig. 26: Plants bearing five pods at multiple racemes

having average intermodal length of 5.02 cm with
longer peduncle of 6.7 cm.
Identification and characterization of three flowered
genotypes: A total of five new stable genetic stocks
viz., VRPM-501, VRPM-502, VRPM-503 and VRPM901-3 and Shihara Local-1 were identified during the
current season 2016-17 (Table 13) for multipleflowering nodes. The uniqueness of these genotypes
lies in the fact that they are derived from various crosses,
maintained by single plant selection in the advance
generation with stable genetic behaviour over the years
producing three-flower and pods at multiple flowering
nodes under normal field conditions except for the
genotype ‘Shihara Local-1’ which was selection from a
local material.
Inh eritance of multi-flower and multi-p ods
phenotypes: To study the inheritance of multi-pods,
crosses were made between the three multi-podded
parental lines bearing the three flowers per node viz.,
VRP-500, VRPM-901with the germplasm line No-17
(bearing single flower per node) and the line VRP-386
(bearing two flowers per node). The crosses were made
in reciprocal combinations between the parents VRP500 and NO-17; VRP-500 and VRP-386; VRP-501 and
NO-17; VRP-501 and VRP-386 whereas only one
combination between the cross NO-17× VRPM-901
was obtained.

Table 13: Characterization of new stable three flowered/podded genetic stocks in pea
VRPM-501

VRPM-502

VRPM-503

VRPM-901-3

Shihara Local-1

Days to 50 % flowering

Traits

53.0

58.0

56.0

53.0

65.0

First multi-flowering node

13.0

13.0

16.3

13.0

14.0

Pod length (cm)

9.6

7.8

8.2

9.1

5.5

Pods per plant

28.3

27.3

26.7

40.5

33.33

Average pod weight (g)

5.7

4.4

6.0

5.5

3.56

Seeds per pod

6.5

6.2

6.0

6.8

4.8

145.5

110.0

150

180.3

100.0

Pod yield per plant (g)
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Identification of promising lines: Among the early
maturity group, two lines viz. ‘Pusa Pragati × VRP-5’
and ‘VRPE-22× DARL-404’ and among mid maturity
group one line viz. ‘VRP-7 × PC-531’ (Figure 27) were
found promising with respect to days to 50% flowering,
pods per plant, average pod weight (g), length and
yield per plant (Table 14).
Table 14: Promising advance breeding lines of pea
for early and mid-group
Traits

Early group
Pusa Pragati
VRP-22 ×
× VRP-5
DARL 404

Mid group
VRP-7 ×
PC-531

Days to 50 %
flowering

34.0

35.0

56.0

Pods per plant

12.25

14.0

25.4

Pod weight (g)

7.89

7.90

8.0

Pod length (cm)
Yield per plant
(g)

8.5
90.0

9.0
95.6

11.60
170 .0

Seeds per pod
(No.)

8.2

8.5

9.83

Generation advancement of breeding material:
Among total 126 pea advanced lines, 51 lines were
advanced to F2, 11 to F4, 24 to F5, 8 to F6, 10 to F7 and 22
to F8 and higher generations.
Entries in AICRP trials: A new entry VRPM-905 has
been submitted for IET (Mid) of AICRP (VC) trial for the
year 2017-18. Seed multiplication was done for the entry
VRPE-103 which was submitted for IET of AICRP (VC)
trial during the year 2016-17.
Maintenance breeding: 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.

French bean
Selection of bush type genotype for earliness, short
duration, pod quality and yield: A genotype VRFBB91 has been identified for earliness, short duration (7580 days), good pod quality and higher yield. The pods
of VRFBB-91 are green and bright in colour, fleshy,
tender, straight, cylindrical, parchment free, ready for
first picking in 48 days after sowing with pod weight
6.5 g, pod length 15.4 cm, pod width 0.79 cm and bears
20-21 pods/plant. Pods are ready to harvest in about
9-12 days after flowering. The yield potential of VRFBB91 is 109.00 q/ha which is better than released varieties
such as Kashi Sampann, Arka Komal, Arka Suvidha,
Swarna Priya, Pant Anupma and Arka Anoop (30-58
q/ha).
Generation advancement for longer duration
flowering and earliness: Population was advanced to
F3 stage for cross (VRFBB-2 × VRFBB-9) for longer
duration of flowering, and to F2 stage of another cross
(VRFBB-2 × VRFBB-91) for earliness.
Entries in AICRP (VC) trial: Two pole-type genotypes
(VRFBP-14 and VRFBP-44) were included in IET of
AICRP (VC) trial for their multi-location testing.

Indian bean (Dolichous bean)

Fig. 27: Promising line of pea in mid group ‘VRP-7 × PC531’

Evaluation of F1s: Fifteen F1s were evaluated for bushy
growth habit, earliness, higher yield and DYMV
resistance. It was observed that in most of the cross
combinations, the female parent was dominant in
expression of characters over its male partner especially
pod character and pod colour (Fig. 28).
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VRBTG-29-1, VRBTG-30, VRBTG-32 and VRBTG-34
and these lines were utilized as female parent in hybrid
development. These female lines were maintained
using silver thiosulphate resulting in appearance of
hermaphrodite flower. Viability of hermaphrodite
pollen was tested by acetocarmine test, which showed
100 percent pollen viability (Fig. 29 and 30).
Fig. 28: Dominance of female characters on pod characters
and colour

Generation advancement: Advanced 20 cross
combinations of different generations F3 (3), F4 (7), F5
(10) and F9 (10) for bushy growth habit, earliness, higher
yield and DYMV resistance were advanced. The
advance line VRBSEM-18 having yield potential of 670
g/plant was selected for testing under AICRP (VC)
2017-2018.

Project: 1.4: Genetic improvement of gourds

Bitter gourd
Evaluation of advanced lines: Eight advanced
breeding lines in three segments (small, medium and
long) were evaluated for important horticultural traits.
Maximum yield per plant was reported in VRBTG-471 (806g) followed by VRBTG-5 (560g) in the long
category. Maximum individual fruit weight was
observed in VRBTG-47-1 (110g) followed by VRBTG4-1 (75g) at mature stage. On the basis of overall
performance VRBTG-18 in small segment, VRBTG-23
in medium segment and VRBTG-47-1 in long segment
was found promising.
Hybridization: Five cross combinations from 10 inbred
lines were evaluated for uniform shape and size,
earliness and yield. The hybrid VRBTG-47-2 x VRBTG47 was earliest and took 41 days for 50% flowering
along with maximum number of fruits and yield per
plant VRBTG-47-2 x VRBTG-47 (1109g) followed by
VRBTG-21 x VRBTG-4-1 (1012g). All hybrids performed
better in terms of yield and its component traits as
compared to the check variety (Vivek).

Fig. 29: Hermaphrodite Fig. 30: Viable pollens of
flo wer of b itte r go urd hermaphrodite flower
showing both anthers and
stigma

Screening of germplasm for resistance to root knot
nem atod e re sistance : Eight germ plasm were
artificially screened for root knot nematode (Meloidogyne
incognita). Each germplasm were screened at inoculum
level of 2000 J2/plant. Observations were recorded by
using gall index scale 1- 9 (Thies and Fery, 1998). The
results revealed that all germplasm were susceptible
to root knot nematode.

Bottle gourd
Evaluation of advanced lines: Twelve advanced lines
were evaluated during summer for yield and its
component traits. These inbreds were categorized
according to shape viz. long, medium long, oblong,
gutka type, round and flattish round. Out of these,
VRBG-6 (long, 4.5 kg/pl), VRBG-14 (medium long, 4.2
kg/pl), VRBG-63 (gutka, 4.6 kg/pl), VRBG-18 (oblong,
5.3 kg/pl), VRBG-2 (flattish round, 4.8 kg/pl) and
VRBG-12 (round, 5 kg/pl) were found superior to other
inbreeds in yield and its component traits.

Generation advancement: A total of 17 segregating
lines from different generations, i.e., F2 (8), F3 (5), F4 (3)
and F5 (1) were evaluated, selfed and further selection
were made to advance in the next generation.

Evaluation of hybrids for yield parameters: Out of
seven hybrids evaluated during summer, VRBG-7 x
VRBG-20 (8 kg/pl) followed by VRBG-6 x VRBG-5 (7
kg/pl) and VRBG-5 x VRBG-1 (6.6 kg/pl) out yielded
the check hybrids, Pusa Samridhi (6.1 kg/pl) and
Santosh-20 (4.8 kg/pl).

Maintenance of gynoecious lines: Gynoecey in bitter
gourd is controlled by single recessive gene, which was
transferred in different genotypic backgrounds viz.

Generation advancement: A total of 32 segregating
lines in different generations including F2 (7), F3 (10), F4
(6), F5 (2) and F6 (7) were evaluated, selfed and further
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selection were made to advance to the next generation.
Screening for incidence of gummy stem blight:
Gummy stem blight is a serious problem in bottle gourd
and causes yield loss up to 40%. For search of resistant
germplasm, field screening was done with 75
germplasm in Kharif season. Five leaves each from five
plants were taken for indexing of necrotic tissue on 05 rating scale. Range of PDI varied from 28.8% to 90.4%.
Genotype VRBG-556 recorded least PDI of 28.8%
followed by VRBG-52 with 32% and categorized as
moderately susceptible. Genotype VRBG-18 recorded
the highest PDI of 90.4%. None of the germplasm found
resistant or moderately resistant.
Evaluation of winter-fruited bottle gourd: Four
advanced lines were evaluated along with Kashi
Ganga for yield and horticultural traits during winter
season. Maximum number of fruits was recorded in
line VRBOG-63-Sel-02 (13.3) followed by VRBOG-16
(11.4) (Fig. 31). Similarly, the yield per plant was
maximum in line VRBOG-16 (15.2 kg) followed by
VRBOG-63-Sel-02 (11.2 kg). The advance line VRBOG63-Sel-02 bears small fruit and posses good edible
qualities.

clones within cross combination and from parental
female clone of Kashi Alankar and Kashi Suphal. Fruit
weight, fruit length, fruit diameter, pericarp thickness,
number of seeds/fruit and number of fruits/plant
ranged from 14-46g, 4-10cm, 2.1-3.7cm, 0.3-0.5cm, 1628 and 57-90, respectively.
Promising clone of pointed gourd ‘VRPG-141’: VRPG141 is a popular clone among the farmers and fetches
high prices because of the consumer’s preference.
Spindle shaped fruits are light green in colour without
any longitudinal strip measuring 8 to 10 cm in length
and 2.75 to 3.00 cm in diameter (Fig. 32). Average fruit
weight ranged from 30 to 40 g with pointed blossom
and stem end. Average yield per vine varies from 11.00
to 12.00 kg/vine over a harvest period of 8 months.

Fig. 32: VRPG-141: a promising clone of pointed gourd

VRBOG-63-Sel-02

VRBOG-16

Fig. 31: Promising winter-fruited bottle gourds

Pro duction of p lanting mate rial and clo nal
multiplication of selected clones: About 2000 cuttings
of Kashi Alankar and Kashi Suphal along with 700
cuttings of less seeded clone VRVG-89 were produced
for distribution among the farmers. All the selected
clones of pointed gourd were clonally multiplied to
enhance the pla nt p opulation. B esid e this,
approximately 100 numbers of planting materials were
produced for VRPG-141, VRPG-103, VRPG-05, VRPG17 and VRPG-85.

Ash gourd
Pointed gourd
Evaluation of female clone of two crosses Kashi
Alankar x Male-1 and Kashi Suphal x Male-1: A total
of 72 female clones derived from the crosses (43 from
Kashi Alankar x Male-1 and 29 from Kashi Suphal x
Male-1) were evaluated for horticultural traits.
Considerable variation were observed for all the
characters under consideration among the female

Evaluation of segregating lines: Twenty one waxless
lines along with three released variety were planted
where only 4 waxless lines germinated. The fruit weight
of waxless lines ranged from 4.1 - 5.3kg (Table 15).
These lines may be used for both confectionary
preparation and for vegetable purpose. Fruits without
waxes (Fig. 33) are more preferred for vegetable
purposes as compared to waxed fruits.
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Table 15: Performance of waxless lines of ash gourd
Name of
genotype
VRAGWX-91
VRAGWX-109
VRAGWX-91-01
VRAGWX-49
Kashi Ujawal (C)
Kashi Surabhi (C)
Kashi Dhawal (C)

Vine
length
(cm)
4.8
3.8
4.3
4.1
6.5
5.8
4.2

Equatorial
circumference of
fruit (cm)
61.0
61.5
56.3
58.5
86.5
78.0
75

Polar circumference Fruit per Avg.
of fruit
plant fruit wt.
(cm)
(kg)
72.3
2.5
5.3
76.5
2.0
4.1
77.0
2.0
5.2
67.3
1.5
4.6
102.0
2.5
12.6
83.0
1.75
8.65
85
2
9.58

Yield/plant
(kg)

Fruit colour/shape

13.3
8.2
10.4
6.9
31.5
15.1
18.0

Waxless, roundish
Wax less, roundish
Waxless, cylindrical
Waxless, cylindrical
Waxy, roundish
Waxy, roundish
Waxy, roundish

Multiplication and maintenance of seeds of released
varieties: One kg seeds of each Kashi Dhawal, Kashi
surbhi and Kashi Ujwal were produced and SPS were
selected for maintenance of the variety.

number 5-10 and 15-24, respectively. Fruits are green,
long straight (20-30cm) and may increase on bower up
to 40cm) with a diameter of 3-4cm. Average fruit weight
ranges from 100-150g (Fig. 34). Fruits are ready for
harvest after 50-60 days of sowing. The yield potential
of this variety is 180-200 q/ha. It is suitable for distant
markets. This variety has been identified for release
and notification through AICRP-VC in 2016 and has
been recommended for cultivation in agroclimatic zoneIV (Punjab, Uttar Pradesh, Bihar and Jharkhand) vide
CVRC Gazatte Notification No. S.O. 3666 (E) 6 th
December, 2016.

Ridge gourd

Sponge gourd

Out of 31 germplasm of ridge gourd (including 3
new collection) 5 (VRRG-5A, VRRG-100, VRRG-35,
VRRG-103 and VRRG-181) were found promising for
horticultural traits.

Out of 88 germplasm (82+6 new collection) of
sponge gourd, ten lines (VRSG-9, VRSG-49-1, VRSG57, VRSG-61, VRSG-70, VRSG-77, VRSG-91, VRSG-136,
VRSG-154 and VRSG-171) (Fig. 35) were found
promising for horticultural traits and were free from
virus disease symptoms under field conditions (Table
16).

Fig. 33: Mature fruit of wax less and waxy genotype

Kashi Shivani (VRRG-27): This variety has been
developed through selections from the germplasm
collected from the Eastern parts of the Uttar Pradesh.
Kashi Shivani is a high yielding variety with green
foliage, medium viny (3.5-5.25 m.) and fruiting at every
node. First male and female flowers appear at node

VRSG-57

VRSG-136

VRSG-154

VRSG-171

Fig. 35: Potential genotypes of sponge gourd

Promising F1 hybrids

Fig. 34: VRRG-27 (Kashi Shiwani)
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Among the 48 F1 genotypes developed utilizing
12 lines and 4 testers of sponge gourd, the F1 hybrids
VRSG-2-12 x VRSG-214, VRSG-2-12 x VRSG-195,
VRSG-57 x VRSG-195 and Phule Prajkta x VRSG-195
(Fig. 36) were found promising for various horticultural
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Table 16: Characteristics of promising germplasm of sponge gourd
Genotypes

Days to
first
male
flower

Days to
first
female
flower

Days to
first
harvesting

Fruit colour

Fruit
length
(cm)

Fruit
dia.
(cm)

Fruits/plant

Avg.
fruit
wt.(g)

Yield/plant
(kg)

VRSG-9

45

44

52

Dark green

29.0

2.9

7.1

161

1.14

VRSG-49-1

43

45

52

Green

26.0

3.0

7.5

143

1.07

VRSG-57

43

43

51

Light Green

31.0

3.0

6.7

186

1.25

VRSG-61

39

38

45

Green

24.0

3.0

7.5

144

1.08

VRSG-70

45

44

51

Green

22.0

2.3

6.4

170

1.09

VRSG-77

42

44

52

Green

23.3

3.0

6.9

162

1.12

VRSG-91

34

33

43

Dark Green

26.0

3.0

7.2

156

1.12

VRSG-136

35

34

45

Dark Green

24.0

3.0

8.3

167

1.39

VRSG-154

41

45

52

Green

32.0

3.1

6.8

188

1.28

VRSG-171

43

45

52

Green

22.2

2.2

8.6

150

1.29

traits (Table 17) over the checks and showed tolerance
against downy mildew and virus disease under field
conditions.

population of Luffa cylindrical (syn. Luffa aegyptiaca) x
Luffa acutangula var. Satputia (syn. Luffa hermaphrodita)
advanced from F3 to F4 (160 families).

Generation advancement: Thirty two F10, 13 F8, 14 F7,
13 F6, 4 F5 and 5 F4 population of sponge gourd were
advanced respectively to the next higher generation.
Under the RILs development programme, one

Satputia: Out of 35 germplasm of Satputia (including
a new collection), 5 (VRS-3, VRS-28, VRS-37, VRS-53
and VRS-1-10) were found promising for horticultural
traits.

Table 17: Characteristics of promising F1 hybrids
F1 hybrids

VRSG-2-12 x VRSG-214
VRSG-2-12 x VRSG-195

39
44

Days to
first
female
flower
41
41

VRSG-57 x VRSG-195

36

36

42

Green

29.0

3.0

10.0

147

1.47

Phule Prajkta x VRSG-195
VRSG-9 x VRSG-195

40
40

41
37

50
45

Green
Green

30.0
26.0

3.0
3.0

10.5
8.2

172
170

1.80
1.39

Priya
Utsav

44
41

43
40

51
47

Green
Green

21.0
26.0

3.2
3.0

11.0
8.6

122
159

1.34
1.37

Alok (VNR Seeds)

41

39

48

Dark Green

30.0

2.4

9.5

151

1.43

VRSG-2-12 x VRSG-214

Days to
first male
flower

Days to
first
harvest

Fruit colour

Fruit
length
(cm)

Fruit
dia.
(cm)

Fruits/
plant

Average
fruit wt.
(g)

Yield/
plant
(kg)

48
51

Dark Green
Green

36.0
28.0

3.6
2.5

10.5
9.5

186
171

1.95
1.62

VRSG-2-12 x VRSG-195

VRSG-9 x VRSG-195

Phule Prajakta x VRSG-195

Fig. 36: promising F1 hybrids of sponge gourd
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Project 1.5: Genetic improvement of melon,
pumpkin and cucumber

Cucumber
Development of hybrids: Ten F1 cross combinations
has been developed for further evaluation. Variability
in cucumber is very low as studied evident by
molecu lar mark ers. Therefore, dou ble hybrid
combinations selecting diverse parents for yield, quality
and disease resistance were evaluated (Table18).
Table 18: Evaluation of hybrids of cucumber
Hybrids

Fruit
length
(cm)

VRCUH-16-01
VRCUH-16-02
VRCUH-16-03
VRCUH-16-03

19.0
19.45
14.25
15.75

Fruit
Fruit/ Avg. Yield/plant
diameter plant fruit
(g)
(cm)
weight
(g)
4.85
9.0
167.5
1260.0
4.55
8.5
190.0
1230.0
3.79
7.20 125.50
875.00
4.15
7.12 126.50
785.00

Evaluation of advance lines: Three advanced lines
along with checks PCUC-09 were evaluated for yield
and its contributing traits in mottled green segment.
Fruits of these lines were non-bitter in taste. The better
performing lines based on the fruit colour, appearance
and yield were VRCU-Sel-12-03 followed by VRCUSel-12-02 (Table19).
Advancement of breeding material: A total of 67
segregating lines which includes F4 (24), F5 (4), F5 (4),

and F7 (10) were evaluated, selfed and further selection
were made to advance to the next generation.
Screening of cucumber germplasm for root knot
resistance: In cucumber, eighteen germplasm were
screened for root knot nematode (Meloidogyne incognita)
resistance by artificial screening method (Fig. 37). Each
germplasm were screened at inoculum level of 2000
J2/plant. Observations were recorded by using gall
index scale 1- 9 (Thies and Fery 1998). The results
revealed that, all germplasms were susceptible to root
knot nematode.

Pumpkin
Isolation and maintenance of inbred: The selected
inbred have been maintained for purity through selfing.
The aim of identification of inbreds is to hybrid
development in mottle green and flat round/round
segment. A total of 10 inbred have been selected for
hybridization.
Advancement of breeding material: A total of 67
segregating lines which includes F2 (16), F3 (11), F4 (11),
F5 (7), F6 (8), F7 (2) and F8 (12) were evaluated; selfed
and further selection were made to advance as next
generation.
Evaluation of advance lines: Five advanced breeding
lines were evaluated for important horticultural traits.
Maximum yield per plant was found in VRPK-230

Table 19: Yield and contributing traits of advance lines of cucumber
Fruit length

Fruit diameter

No. of fruit/ plant

Average fruit weight (g)

Yield/ plant (g)

VRCU-Sel-12-02

Hybrids

14.15

3.67

8.25

124.58

1125.25

VRCU-Sel-13-01

13.65

3.98

11.25

108.35

1025.00

VRCU.Sel.12-03

14.25

3.48

12.58

135.58

1150.25

PCUC-09

16.75

4.25

6.50

128.25

950.00

Fig. 37: Screening for root knot nematode reaction in cucumber
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(11.25 kg/plant) followed by VRPK-01 (10.35 kg/
plant). Maximum individual fruit weight was observed
in VRPK Sel-10-5 (6.85 kg) followed by VRPK-09-01
(7.80 kg) at mature stage. On the basis of overall
performance VRPK-01, VRPK-230, VRPK-222-2-1 and
VRPK-09-01 was found promising.
Development of hybrids in pumpkin; Nine parents
namely, VRPK-63, VRPK-230, VRPK-310, HAPK-1,
Arka Chandan, Narendra Agrim, Anand Pumpkin-1,
Azad Pumpkin-1 and Kashi Harit were crossed during
summer, 2016 and 36 F1 hybrids were developed.
Evaluation of hybrids: A total of 11 hybrids were
evaluated for yield and horticultural traits during rainy
season. Maximum number of fruits was recorded in
hybrid VRPKH-16-08 (6.6) followed by VRPKH-16-10
(5.94) (Table 20). Similarly, the yield per plant was also
maximum in hybrid VRPKH-16-08 (Fig. 38) followed
by VRPKH-16-03. The most promising hybrids based
on colour and appearance was VRPKH-16-03 and
VRPKH-16-08.

Fig. 38: VRPKH-16-08: a promising F1 hybrid of pumpkin

segregating lines were evaluated. The segregating lines
of summer squash have major variation in colour and
shape (Fig. 39). Maximum yield was found in
segregating line VRSS-17-03 which has mottle green
colour and oval to round fruit shape (Table 21). All
these segregants are resistant to viruses under field
condition. These lines were advanced through selfing
and further selected for next generation.
Isolation of high frequency female lines: Among the
segregating populations, line VRSS-17-05 was selected
as high frequency female lines. This line has 2-3 male

Maintenances and evaluation of advance lines of
summer squash: Four promising advance lines, along
with a check of Cucurbita pepo (summer quash) and 4

Table 20: Yield and contributing traits of pumpkin hybrids
Hybrids
VRPKH-16-01
VRPKH-16-02
VRPKH-16-03

Fruit equatorial
circumference (cm)
51.50
56.75
50.25

VRPKH-16-04
VRPKH-16-05
VRPKH-16-06
VRPKH-16-07
VRPKH-16-08
VRPKH-16-09
VRPKH-16-10
VRPKH-16-11

53.75
44.50
53.25
46.50
55.25
59.25
55.00
56.50

Fruit polar
Fruit/ plant
circumference (cm)
(No.)
44.00
1.74
50.00
2.49
46.50
4.74
48.75
41.50
47.25
43.00
45.50
46.50
47.00
49.00

3.30
5.61
3.00
1.65
6.60
4.17
5.94
5.43

Av. fruit
Yield /plant
weight (kg)
(kg)
1.80
3.13
2.30
5.73
1.83
8.67
1.65
1.38
1.28
1.35
1.93
1.53
1.40
1.58

5.45
7.74
3.84
2.23
12.74
6.38
8.32
8.58

Fruit colour/
shape
MG/FR
MG/Round
MG/ Round
MG/ Round
MG/ Round
MG/FR
MG/FR
MG/FR
MG/FR
MG/FR
MG/FR

MG-Mottle Green, FR-Flat Round

Table 21: Evaluation of segregating lines (F4) of summer squash for horticultural traits
Genotype

VRSS-17-01

Equatorial
circumference of
fruit (cm)
32.75

Polar
circumference
of fruit (cm)
53.75

Number of
Average
fruit per fruit weight
plant
(g)
3.30
742.50

VRSS-17-02

38.00

42.50

4.25

VRSS-17-03

38.50

36.75

VRSS-17-04

36.25

45.40

Yield/
plant

Fruit
colour

2.45

White

693.33

2.95

White

8.50

777.50

6.60

5.75

750.00

4.31

Mottle
green
Mottle
green to
whitish

Fruit
shape
Bottle
neck
Round
Oval to
round
Oval to
oblong

Remarks

Resistant to
viruses
Resistant to
viruses
Resistant to
viruses
Resistant to
viruses
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of herm aphrodit e flower at lower node. The
hermaphrodite breeding line may be utilized for
developing gynomonoecious/gynoecious line in
muskmelon.

Fig. 41: VRMM-143: a muskmelon line with hermaphrodite
flower

Fig. 39: Variability in summer squash

flowers at initial nodes followed by female flowers (Fig.
40). The maintenance of these lines was done using
the pollen of male of same plants.

Round fruited monoecious line of muskmelon:
VRMM-170 is a round fruited stable monoecious line
consistent for monoecious sex expression (Fig. 42). This
type of breeding line can be used for F1 hybrid seed
production after pinching of male flower. Unlike other
germplasm it has pentalobate leaves. This line produce
first productive flower at 9-11 node. The fruits are round
in shape with light green colour when immature and
turn to light yellow on ripening. The average fruit
weight of this line was 800-900g.

Fig. 40: High frequency female line of Cucurbita pepo

Multiplication and maintenance of seeds of released
variety: Three kg seeds of Kashi Harit variety of
pumpkin were produced and 46 SPS were selected for
maintenance of the variety.

Muskmelon
Hermaphrodite line of muskmelon: In muskmelon
one stable hermaphrodite line VRMM-143 was
identified and maintained. During last three year the
stability for hermaphrodite sex expression was
observed and hermaphroditism in VRMM-143 is found
to be stable (Fig. 41). This line is characterized with
short vine length, compact internode and development
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Fig. 42: VRMM-170: a monoecious line of muskmelon

Multiplication and maintenance of seeds of released
variety: One kg seeds of Kashi Madhu variety of
muskmelon were produced for maintenance of the
variety.

Watermelon
A t otal of 5 7 lines/germpla sm includ ing
identified/released varieties were maintained as active
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collections. Eleven germplasm of watermelon were
procured from The World Vegetable Center, Taiwan
and multiplied for evaluation and will further use in
breeding programme. Forty five germplasm were
evaluated for yield and quality attributes and selfed to
attain homozygosity. Among 45 germplasm, VRW-20,
VRW-43, VRW-56 and VRW-70 were found promising
for yield and keeping quality. The evaluated lines were
grouped based on the rind colour, flesh colour, shape
and size of the fruits. Fruit weight among lines varied
from 2.5 kg to 12.5 kg and maximum yield was recorded
is 23.4 kg per plant in VRW-20. Genotypes, viz. VRW53, VRW-54 and VRW-55 were sweetest among
evaluated germplasm having TSS ranging from 13 to15.
The identified variety of watermelon (Kashi Pitamber)
and long melon (VRLM-16) were maintained and
multiplied.

Long melon
Tw enty genotyp es w ere maintained a nd
multiplied in long melon. Fifteen germplasm were
evaluated for different agro-morphological traits and
maintained through selfing. The genotype VRLM-38,
VRLM-39 and VRLM- 27 were found promising for
yield and quality attributes.

Project 1.6: Genetic improvement of okra
Evaluation of hybrids: Sixteen F1 hybrids were
evaluated during Kharif-2016 for yield and disease
reaction. One line of susceptible check (Pusa Sawani)
was sown after 5 lines of each hybrid as the infector
row. The hybrid VRO-109 x VRO-115 was earliest and
took 41 days after sowing for 50% flowering. Maximum
number of fruits/plant was harvested from VRO109 x
VRO115 (27.03) followed by VRO-109 x VRO-113
(24.12) while highest yield/plant was harvested from
VRO109 x VRO115 (337.8g) followed by VRO-109 x
VRO-113 (325.6g). The percent disease incidence in
susceptible check varied from 80-90% for YVMV and
40-50 % for OELCV.
Evaluation of advance lines: A total of 31 advance

VRO-114

VRO-115

Fig. 43: VRO-114 and VRO-115: Okra lines resistant to
YVMV and OELCV

lines were evaluated for yield and disease reaction.
Among these the advance line VRO-114 and VRO-115
(Fig. 43) were found promising for all the characters
(Table 22).
A putative genetic male sterile line identified: During
summer 2015, a single plant showing male sterility
was found in the genotype HRB55, which was
confirmed by pollen staining using acetocarmine (Fig.
44). Crosses were attempted on the putative male sterile
plant and other genotypes like VRO-22 and VRO-109.
Besides, three flower buds were also selfed so as to
confirm that the plant is actually male sterile, as no
seed setting was recorded.

(a)

(b)

(c)

Fig. 44: (a) A putative male sterile plant identified from
the genotype HRB55 during Summer-2015. (b) Pollen
staining using acetocarmine of putative male sterile plant
(HRB55). (c) Pollen staining using acetocarmine of a male
fertile plant (HRB55).

Table 22: Characteristics of promising lines VRO-114 and VRO-115
Advance
line

Days to first
flowering

Node to first
flower

Fruit
color

Fruit length Fruit diameter
(cm)
(cm)

VRO-114

38-40

4-5

Dark
green

11-12

VRO-115

40-42

4-5

Dark
green

11-12

Fruits per
plant

Resistant to

Yield Potential
(q/ha)

1.3-1.4

20-22

YVMV &
OELCV

165-170

1.4-1.5

25-30

YVMV &
OELCV

170-180
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Further, during Kharif-2016 again in the genotype
HRB55 one plant expressing male sterility was found,
which was again confirmed through pollen staining
by acetocarmine (Fig. 45). The F1 plants [HRB55 (ms) x
VRO22] were sown to get F2 progenies during Kharif2016. The pollen from each of the F1 plants (around
100) were stained and were found male fertile. This
indicated that the putative male sterile plant identified
in the genotype HRB55 could be a case of genetic male
sterility (GMS). This will be confirmed during ensuing
season by growing F2 progenies.

(a)

(b)

Fig. 45: (a) A putative male sterile plant identified from
the genotype HRB55 during Kharif-2016. (b) Pollen
staining using acetocarmine of putative male sterile plant
(HRB55)

Generation advancement of breeding material:
Various families of different generations were grown
for inbred development programme, selection was
exerted on single plants for desired traits and seeds
were collected for further advancement of generation.
These families included 13 lines in F2, 12 lines (62 SPS)
in F3, 21 lines (54 SPS) in F4, 16 lines (49 SPS) in F5, 12
lines (52 SPS) in F6, 9 lines (51 SPS) in F7, 6 lines (37 SPS)
in F8, 4 lines (27 SPS) in F9, 3 lines (21 SPS) in F10. Target
traits considered during selections were dark green
fruit colour, small fruit size and YVMV/ OELCV
resistance/ tolerance. Summary of this activity is
presented below.
Maintenance breeding: The maintenance breeding of
okra varieties released by IIVR viz. Kashi Kranti, Kashi
Pragati, Kashi Sathdhai, Kashi Lila, Kashi Vibhuti and
Kashi Vardaan were done through true to type single
plant selection. The fruits of the selected plants were
covered with butter paper bag and seeds were
harvested. Further hybrid seeds of varieties Kashi
Bhairov, Shitla Uphar, Shitla Jyoti and Kashi Mahima
are also produced.
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Project 1.7: Genetic improvement of cole
crops and root crops

Cauliflower
Forty-one genotypes were evaluated to screen out
the potential genotypes in different maturity groups
i.e. October (22-32 °C), November (16-28 °C) and lateNovember to mid-December (11-22 °C) maturity group.
Among these, two genotypes (VRCF-86 and VRCF-201)
were the potential yielder in mid-October maturity;
VRCF-50, VRCF-75-1, VRCF-102 and VRCF-113 in midNovember maturity; and VRCF-22, VRCF-202 and
VRCF-104 were found to be better in late-November to
mid-December maturity group. The genotype VRCF86 showed marketable yield potential of 175-185 q/ha
having small frame size: 45-50 cm, short duration: 6070 days, net curd weight: 425-500 g, marketable curd
weight: 520-545 g, gross plant weight: 875-925 g, curd
size: 9.6×11.1 cm, and medium-compact cream-white
curds. Moreover, VRCF-50 (Fig. 46) showed marketable
yield potential of 250-270 q/ha having net curd weight
525-550 g, marketable curd weight 625-675 g, gross
plant weight 1200-1300 g, curd size 10.7-13.5 cm,
maturity period of 70-80 days along with compact and
white curds; and VRCF-22 had curd yield potential of
250-280 q/ha, net curd weight of 625-675 g, marketable
curd weight 750-800 g, gross plant weight 1300-1400
g, curd size 10.0×14.0 cm, maturity period of 75-85 days,
self-blanched curd along with compact and snowwhite curds. With respect to transfer of cytoplasmic
male sterility trait in cauliflower, generations have been
advanced to BC1 to BC3 stages in different curd maturity
groups (early, mid and mid-late maturity) through
back-crossing. Three best performing genotypes such
as VRCF-86, VRCF-50 and VRCF-75-1 are in multilocation testing under AICRP-VC.

Fig. 46: Curd of VRCF-50
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Kale
A genotype of tropical kale ‘VRKALE-1’ induces
bolting and flowering, sets seeds in the North Indian
plain and don’t require any vernalization. This
genotype initiates bolting and flowering during last
week of February in North Indian plain i.e. mean
temperature for 60 days before flowering is 12.0-23.1
°C. The leaves are ready for first picking in 25-30 days
after transplanting and thereafter at 7-10 days interval.
The leaves measured 22-28 cm in length, weighed 13.015.5g in weight and contain 13.4-14.1% dry matter. A
plant produces 100-125 leaves in 10-12 pickings. It has
leaf yield potential of >55 t/ha (Fig. 47).

Fig. 47: VRKALE-1

Cabbage and Broccoli
Few genotypes of tropical cabbage and tropical
broccoli induces robust bolting and flowering at 10.022.2 °C temperature (Fig. 48), have also been selected/

Fig. 48: Flowering in tropical cabbage, VRCAB-101

isolated from inter-varietal and open pollinated
population which are being advanced for various traits
of economic traits. As like Indian cauliflower, the
crosses have also been made to transfer CMS system in
cabbage and broccoli to facilitate genetic emasculation.

Root crops
Carrot
Seventy-seven genotypes, including sixteen
promising lines and sixty-one germplasm, of different
root colour (red, orange, black, yellow and rainbow)
were evaluated for various t raits of economic
importance. The following genotypes were found to be
potential in terms of root yield having better quality
traits (smooth root, fewer secondary roots, lesser root
scars and self-coloured core), namely VRCAR-186,
VRCAR-185, VRCAR-201, VRCAR-117 & VRCAR-109
(red root); VRCAR-91-1 and VRCAR-91-2 (orange root);
VRCAR-107-2, VRCAR-171-1 and VRCAR-107-2
(rainbow-type root); VRCAR-126, VRCAR-124 and
VRCAR-89-1 (black root); and VRCAR-178, VRCAR153 and VRCAR-127 (yellow root) (Fig. 49). Among
these, two red rooted genotypes i.e. VRCAR-186 and
VRCAR-185 were found superior with average root
weight of 116.5 g and 111.2g, root length 22.4cm and
21.6cm, marketable roots 91.8% and 90.3% and selfcoloured roots 92.1% and 87.4%, respectively. These
materials are being evaluated in multi-location testing
under AICRP-VC. Additionally, a black colour
genotype namely VRCAR-126 (Fig. 50) was found to
be potential yielder having 107.2 g root weight, 22.7
cm root length, 90.4% marketable roots, 84.8% selfcoloured roots, good source of antioxidants, and rich
in anthocyanins (250-275 mg/100 g) i.e. able to produce
anthocyanins @ 50-55 kg/ha. Further, the antioxidant
potential of black carrot was estimated about 12 to 25fold higher than the rainbow, red, orange or yellow
carrots. The antioxidant potential in terms of ABTS

Fig. 49: Variations in core Fig. 50: A promising black
colour of carrots
colour carrot, VRCAR-126
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activity was analysed highest in black carrot (54.54
µmol TE/g) followed by rainbow carrot (5.07 µmol TE/
g), red carrot (3.17 µmol TE/g), yellow carrot (3.03 µmol
TE/g) and lowest in orange carrot (2.95 µmol TE/g);
likewise, total phenol content was estimated maximum
in black carrot (54.54 mg GAE/100 g) followed by
rainbow carrot (5.07 mg GAE/100 g), red carrot (3.17
mg GAE/100 g), orange carrot (2.95 mg GAE/100 g)
and minimum in yellow carrot (3.03 mg GAE/100 g).
The generations of back-cross population have
been advanced to different stages in red, orange,
rainbow, black and yellow coloured carrots to transfer
petaloid type CMS system (Fig. 51) and to promote
hybrid breeding by utilizing genetic emasculation
technique.

anthocyanin, ascorbic acid and phenolics content as
compared to white-rooted cultivars. The coloured
ra dishes a re g ood source of p hytochem icals,
anthocyanin, ascorbic acid and phenolics content and
can be used for making nutritious and decorative salad.
The total phenolics ranged from 12.8–68.6 mg/100 g
FW (5.36-fold), anthocyanins content from 4.6–166.3
µg/g FW (36.15-fold), FRAP value from 1.25–5.91 µmol/
g FW (4.73-fold), CUPRAC value from 3.01–11.74 µmol/
g FW (3.90-fold) and ascorbic acid from 11.0–25.7 mg/
100 g FW (2.34-fold) in the radish genotypes. With
respect to transfer of CMS trait, populations have been
advanced as BC1 to BC4 stages in various backgrounds
(root colour, leaf morphology and root shape) through
back-crossing.

Fig. 51: Male sterile and male fertile flowers of carrot

Radish
Forty-seven genoty pes, including fifteen
advanced lines and twenty-six coloured types were
evaluated for yield potential and anthocyanin content.
Among them, ten genotypes were found to be good
yielder and possessed better root quality traits (uniform
root shape, smooth root surface and fewer secondary
roots) such as VRRAD-150, VRRAD-203 and VRRAD202 (white exterior); VRRAD-131-2, VRRAD-143 and
VRRAD-171 (red exterior); VRRAD-130 (red exterior
and red xylem); VRRAD-131, VRRAD-130-2, VRRAD130-3 and VRRAD-135 (purple exterior); and VRRAD151 (purple exterior and purple xylem). In summer trial
of seven promising genotypes, the root yield potential
of VRRAD-203 (Fig. 52) was realized highest (225-233
q/ha) during last week of April to first week of May.
Further, VRRAD-203 showed delayed bolting habit
during winter season and there was no bolting during
summer season. Moreover, two promising genotypes
i.e. VRRAD-150 and VRRAD-131-2 are in multi-location
testing under AICRP-VC trial. The coloured-rooted
radish possessed about 25-270% higher antioxidants,
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Fig. 52: VRRAD-203 – a promising carrot genotype

Project 1.8: Transge nic and regeneration
protocols
Tissue cult ure independ ent, in-pl an ta
transformation of okra in the cultivar Kashi Kranti was
initiated. For Agrobacterium mediated in-planta
transformation a vertical cut was made at the junction
of cotyledonary leaves, superficially along the length
of the shoot apex, partially bisecting the shoot tip and
exposing meristem cells, without damaging the apical
meristem. After inoculation, the plants were grown in
dark for overnight, thereafter a standard photoperiod
and temperature was maintained for at least 10 days.
The 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 specific primer (Fig. 53). The
npt-II positive plants were transferred to big pots for
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further growth and development. A total 1800 seedlings
transformed and the presence of npt II gene confirmed
in 32 T0 events.

Fig. 53: A- Agro-inoculation of seedlings, B- Seedling after
5 days of inoculation, C-Emergence of new leaves from
inoculated plant, D- npt-II gene specific PCR from selected
plants and E,F- Growth and development npt-II gene
positive plants.

conducted over years in disease hot spot at ICAR-IIVR,
Varanasi. It was identified and recommended in the
34th group meeting of AICRP (VC) held at ICAR-IARI,
New Delhi and subsequently notified.
Kashi Amul (VRT-1202): This semi-determinate tomato
variety has been identified for release in zone VIII
comprising Karnataka, Tamil Nadu and Kerala states.
Average yield of 50-60 tonnes/ha could be realised
with Kashi Amul. The fruits of this variety are round
and firm with a pericarp thickness of 5 - 6 mm and an
average fruit weight of 90 g in the initial three pickings.
The fruits are attractive red in colour with 3-4 locules.
This variety has also shown high level of resistance in
artificial screens and field tests (Fig. 55) conducted over
years in disease hot spot at ICAR-IIVR, Varanasi. It
was identified and recommended in the 34th group
meeting of AICRP (VC) held at ICAR-IARI, New Delhi
and subsequently notified.

Project 1.9: Biotechnological interventions for
improvement of selected vegetable crops

Tomato varieties identified and notified
Kashi Adarsh (VRT-1201): This semi-indeterminate
tomato variety has been recommended for release in
zone VII comprising Mad hya Prad esh and
Maharashtra states. Average yield of up to 60 tonnes/
ha could be realised cultivating Kashi Adarsh. The
fruits are round and firm with a pericarp thickness of 6
mm. Average fruit weight ranges from 80-115g with 34 locules. The fruits are attractive red in colour (Fig.
54). This variety has shown resistance to both
monopa rtite and bipartite viruses in artificial
screening, and high level of resistance in field tests

Fig. 54: Fruits of Kashi Adarsh

Fig. 55: Kashi Amul showing resistance to ToLCVD in
disease hot spot

Marker assisted selection for development of tomato
lines resistant to tomato leaf curl virus disease: Marker
assisted selection was employed to select Ty-3 lines
from different intraspecific crosses. A total of 5 F5 lines
were selected following marker assisted selection and
pedigree selection. Pedigree selection was performed
based on the visual selection criteria for horticultural
traits and MAS was performed using Ty-3 linked
markers.
Development of tomato hybrids resistant to tomato
leaf curl virus disease: A total of 30 hybrids developed
based on combination of Ty-2 and Ty-3 lines were
evaluated during main tomato growing seasons
(September planting). The parental lines used in the
generation of these hybrids included previously
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developed Ty-2 and Ty-3 carrying lines. A total of 10
hybrids of commercial companies were used as
commercial checks. All the hybrids were evaluated
flowing RCBD design with three replications in 5.4 sq
meter plots. Each plot comprised two rows of 10 plants
each planted with a spacing of 60 cm X 45 cm. Test
hybrids VRT16-12 x VRT16-16 and VRT16-06 x VRT1612 performed well over the all the commercial checks
with 68.92 and 65.80 kg fruit yield per plot, respectively.

cellular proline content during stress. We estimated
the cellular proline concentration during stress in
various tissues and correlated with expression of SlPRP
in those tissues. A good correlation was observed
between downregulation of SlPRP and cellular proline
levels (Fig. 56 and 57). Based on the results we have
proposed a model where expression of proline rich
protein is reduced during stress so as to maintain the
proline concentration for osmotic balance in cell.

Study of proline rich protein in tomato: In previous
experiment, the proline rich protein (PRP) of tomato
SlPRP was found to be down-regulated under drought
conditions and its level of down-regulation was varied
depending on the tissue. PRPs are rich in proline
amino acid residues and drastic change in their
expression during various abiotic stresses has been
reported earlier also. Therefore, a hypothesis was
proposed that, PRPs may have some role in balancing

Genome editing in tomato by CRISPR/Cas9: The
CRISPR/Cas9 vector construct pRGEB31 (Addgene) has
been utilized in the study. The gRNA in the construct
is being modified to target the desired gene by PCR
based cloning method. Development of CRISPR
construct for targeting 2 genes for functional validation
is under progress. Similarly, another CRISPR construct
is being developed to target viral genome for developing
virus resistant plant.

Fig. 56: Drought induced expression of SlPRP gene in different tissues of drought tolerant (A) and susceptible (B) lines
of tomato.

Fig. 57: Drought induced accumulation of proline in different tissues of drought tolerant (A) and susceptible (B) lines of
tomato.
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Exploration of vegetable nutraceuticals for the
development of functional food: In silico studies for
evaluating antidiabetic potential of black carrot
phenolic compounds: Black carrot was reported to have
antidiabetic properties accounted to its anthocyanin
compounds. We selected the phenolic compounds
reported in black carrot and retrieved their structure
files from various databases. Their interaction with
human enzymes involved in glucose metabolism was
studied in silico to identify the compound with best
docking score that can be a potential inhibitor of these
enzymes. The molecular interactions and docking
scores were compared with that of standard inhibitor
acarbose in case of -amylase and -glucosidase and
omarigliptin in case of dipeptidyl peptidase IV (Fig. 58

to 60). Few black carrot phenolic compounds were
found with docking scores higher than standard
acarbose and omarigliptin suggesting more effective
inhibition of the enzymes. In vitro assay also showed
the better inhibition of -amylase and -glucosidase
by purified black carrot extract than acarbose. These
compounds can be the potential antidiabetic natural
drugs to control type II diabetes.

Brinjal
Genotype of RILs for mapping of agri-horticultural
traits: A total of 194 polymorphic primers have been
identified. Genotyping of 114 RILs of S. melongena
(Ramnagar Giant) X S. incanum were carried out using

Fig. 58: Interaction of  -amylase enzyme with acarbose and best interacting compound of black carrot

Fig. 59: Interaction of  -glucosidase enzyme with acarbose and best interacting compound of black carrot
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Fig. 60: Interaction of DPPIV enzyme with omarigliptin and best interacting compound of black carrot.

Table 23: Descriptive statistics of RILs population of S. melongena (Ramnagar giant) X S. incanum
Trait
Plant height (cm)
Branches/plant (No.)
Fruits/plant (No.)
Fruit length (cm)
Fruit diameter (cm)

Mean
76.125
8.304
39.202
8.784
5.368

Median
73.2
8.3
32.0
8.7
5.315

Std. Dev
14.162
0.807
21.637
1.978
0.96

Std. Error
1.326
0.076
2.027
0.185
0.099

Skewness
0.479
0.457
1.728
1.128
0.094

Kurtosis
-0.762
0.264
3.368
2.735
0.546

Avg. fruit weight (g)
Yield/plant (kg)

117.07
3.013

114.0
2.8

45.461
1.285

4.258
0.12

0.88
0.625

1.249
0.122

89 primers (15 STMS, 19 SCoT and 55 transcriptome
derived SSR) for mapping of QTLs. A total of 194
polymorphic primers have been identified.

Project 1.10: Genetic improvement of leafy
vegetables

VRCHE-4 (purplish-green leaves) and Pusa Bathua-1
were realized as 365, 408 and 329 q/ha, respectively
in seven pickings. The respective plant growth at
different stages was measured as 20.2, 20.6 and 19.3
cm, 36.5, 42.9 and 35.9 cm, 128.4, 136.3 and 115.4 cm,
and 186.4, 204.4 and 168.2 cm at 40, 80, 120 & 160 days
after sowing. The edible leaf of VRCHE-2, VRCHE-4
and Pusa Bathua-1 possessed 14.9, 16.1 and 16.0% of
dry matter, 138.6, 121.9 and 118.5 mg/100g of ascorbic
acid, 282.5, 236.4 and 228.4 mg GAE/100g of total
phenolics and 40.0, 30.6 and 29.4 µmol TE/g of
CUPRAC antioxidant potential, respectively. These
two genotypes, VRCHE-2 and VRCHE-4 are in the
multi-location varietal trial of AICRP-VC and their
seeds, 8-10 kg of each, have been produced. Four
genotypes have been documented with NBPGR, New
Delhi for which IC number allotted as 0619018
(VRCHE-1), 0619019 (VRCHE-2), 0619020 (VRCHE-3)
and 0619021 (VRCHE-4).

Bathua

Basella (Indian Spinach)

The leaf yield potential of twogenotypes of bathua
(leafy chenopod) such as VRCHE-2 (green leaves),

Seventy genotypes of Indian spinach were
characterized and evaluated for agro-morphological

Phenotyping of RILs: The morphological variation
among 114 RILs was analyzed and the basic statistics
of the variation is given in the Table 23.
Identification of transcription factors associated with
de fence, m orph olog ical and phy siological
characteristics: Total of 2182 and 2348 genes were
identified and classified into 60 transcription factor
families in transcriptome sequences of S. melongena and
S. incanum respectively. PlantTFDB, NCBI-CDD
(conserved domain database) and tBLASTn algorithm
were used considering S. lycopersicum sequence data
as the reference.
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Project 1.11: Genetic improvement of Aquatic
Vegetables

Fig. 61: IC561302: a bush type Basella genotype

A new project on aquatic vegetables has been
initiated for the first time. Water spinach (Ipomoea
aquatica Forsk), water chestnut (Trapa bispinosa), and
lotus (Nelumbo nucifera) were taken evaluation and
genetic improvement study. In 2016-17, a total of 11
(VRSWS-1 to VRSWS-11), 07(VRSWC-1 to VRSWC-07)
and 05 (VRSL-1 to VRSWS-5) collections were made
and multiplied in water Spinach, water chestnut and
lotus, respectively (Fig. 62). Two water spinach
genotypes, VRSWS-1 has been identified as suitable
for pot culture (Fig. 63) and VRSWS-11 as broad leaved
(Fig. 64).

and quality traits using 20 descriptors. Wide range of
variation was observed for green yield (20.5-64.2 t/
ha), number of branch/plant (3.4-20.12), shoot weight
(18.57-150.61 g), number of leaves/shoot (7.72-20.4),
leaf length (4.1-11.9 cm) and stem girth (0.35-1.24 cm).
Leaf shape varied from ovate, elliptical to cordate while
colour showed a range of green, red to purple tinge.
Stem colour varied from light green, dark green, red to
purple. Flower colour also showed good variation with
white, pink, dark pink to dark purple colour. Superior
genotypes with high yield and high nutritional quality
were identified. The genotypes rich in carotenoid
content are VRB-45 (IC561377) and VRB-23 (IC427725),
while for anti-oxidant activity VRB-54, VRB-61, VRB62, VRB-17 and VRB-41 (IC385774) were found
promising. IC561298 and IC561302 are high yielding
bush type genotype with red stem and dark green
leaves (Fig 61). The potential yield is 60.5 and 62.2 t/
ha, respectively. IC561302 is moderately resistant to
leaf spot disease. These genotypes may be suitable for
pot cultiva tion and terrace/balcony /window
gardening. The genotype EC769321-1, found to bear
unique flower colour (snow white), has been validated
for the unique trait during 2016-17.
Diversity for nutritional quality and antinutritional quality due to the presence of total oxalate
were assessed in 40 genotypes of basella. Wide range
of variation was observed for total phenol (63.8-235.67
GAE/100g), total falvonoid (10.6-36.5 mg CE/100g),
total carotenoids (102 -64 1 mg bet a ca rotene
equivalent/ 100 g fresh wt), antioxidant activity
measured through CUPRAC (16.35-38.65µmol TE/g)
and FRAP (2.9-5.4 µmol TE/g) and total oxalate (4.146.87 mg/g fresh weight).

Fig. 62. Collection of aquatic vegetables at ICAR-IIVR
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In okra, during the initial stages, the conversion
seemed to be high but as the pods progressed towards
maturity, many of the ovules remained rudimentary
(Fig. 65), whereas in cucumber more chaffy seeds were
observed (Fig. 66).

Fig . 63. Water spinach suitable for pots culture VRWS-1
Fig. 65: Ovule conversion in Okra

Fig. 66: Ovule conversion in Cucumber
Fig. 64. Broad leaved Water spinach

Project 1.12: Genetic improvement of baby
corn and sweet corn
Forty two inbred lines of sweet corn and sixty
two inbred lines of baby corn were augmented. Seed
multiplication of all the genotypes is being done. During
kharif 2016-17, there was severe infestation of Banded
sheath and leaf blight where the disease developed on
leaves, sheaths and ears. Symptoms include concentric
bands and rings on infected leaves and sheaths that
are discoloured, brown, tan or grey in colour. The
pat hogen Rhizoctonia sol ani (Teliom orp h:
Thanatephorus cucumeris) was isolated and being
maintained on PDA slant at 4ºC.

Mega Programme-2: SEED ENHANCEMENT
IN VEGETABLES
Programme Leader: P.M. Singh
Conversion of ovules to seeds: Conversion of ovules
to seed in two varieties of okra and one cucumber
variety was studied. It was observed that it expresses
variation depending upon crop and variety. The
average values have been depicted below (Table 24).

Studies on pollen storability: The pollens from different
cucurbits viz. bottle gourd (Kashi Ganga), sponge
gourd (Kashi Divya) and bitter gourd (Kalyanpur
Barahmasi) were collected and stored under different
conditions viz. at ambient temperature, 8-10ºC and in
deep freezer at -20ºC, for testing the viability at periodic
intervals. The observations recorded have been
presented below (Table 25). The pollen viability (Fig.
67 to 69) reduced with increasing storage period.
Table 25: Effect of storage conditions on pollen
viability
Crop

Storage
temperature

Sponge gourd
(Kashi Divya)

RT
8-10ºC

Bottle gourd
(Kashi Ganga)

- 20ºC
RT
8-10ºC
- 20ºC

Storage period and pollen
viability (%)
3 months 6 months 15 months
94.3
91.3
86
94.7
93.3
90
100.0
88.7
95.3
98.0

96.3
85.0
94.7
97.7

78
90
-

Bitter gourd
(Kalyanpur
Barahmasi)

RT
92.0
89.0
86
8-10ºC
96.3
95.3
92
- 20ºC
96.3
96.0
Note : Since the -20 equipment developed some defect in between,
the data at -20ºC was discarded.

Table 24: Effect of varieties on conversion of ovules
to seed in okra and cucumber
Crop
Okra
Cucumber
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Variety
Kashi Pragati
Kashi Kranti
Swarna Ageti

Av. conversion to
normal seeds (%)
75.67
73.00
63.63

Fresh
Room Temperature
8-10 ºC
Fig. 67: Sponge gourd pollen grain-fresh and 15 months
after storage
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Table 26: Effect of heavy metal stress on amaranth
and tomato seedlings
Pb Conc.

Fresh

Room Temperature

8-10ºC

Fig. 68: Bottle gourd pollen grain-fresh and 15 months
after storage

GP

Amaranth
SL RL VI-I

GP

Tomato
SL RL

VI-I

2 mM

77

0.59 0.04

48.51

90

1.87

1.3

285.3

4mM

75

0.56 0.02

43.5

87

1.19 0.54

150.51

6mM

62

0.42

0

26.04

78

1.31 0.34

128.7

8mM

65

0.43

0

27.95

76

0.96 0.15

84.36

Control

87

1.98 2.12

356.7

94

5.17

984.18

5.3

[GP- germination percentage; SL- shoot length; RL- root length;
VI- vigour index]

Fresh
Room Temperature
8-10ºC
Fig. 69: Bitter gourd pollen grain-fresh and 15 months
after storage

In addition to studying the viability of pollen, the
diurnal activity of different insect fauna was also
observed during Sept.-Oct. 2016 to know about activity
of different pollinators during this period and the time
of maximum activity of the pollinators. The results are
depicted in the Fig. 70.

Effect of fruit weight on seed yield and quality: A
study was conducted to assess the effect of fruit weight
on seed yield and quality in pumpkin. The observations
indicate that in general, the seed yield increased with
increase in fruit weight (Table 27-28).
Table 27: Effect of fruit weight on seed yield
parameters in pumpkin cv. Kashi Harit
Fruit
weight
(kg)

Av.
fruit wt.
(kg)

Seed
yield/
fruit (g)

No. of
seeds/
fruit

100 seed
weight
(g)
9.25

1-1.5

1.36

15.91

170.70

>1.5-2.0

1.84

19.42

198.70

9.73

>2.0-2.5

2.33

26.30

260.50

10.28

>2.5-3.5

2.89

29.72

254.30

11.71

>3.5-4.5

4.20

31.96

260.00

11.85

>4.5-5.5

5.10

34.01

273.00

12.46

Table 28: Effect of fruit weight on seed quality
parameters in pumpkin cv. Kashi Harit

Fig. 70: Diurnal activity of different insect fauna on sponge
gourd

The observations recorded during Sept.-Oct. 2016
on the crop indicate that the maximum activity of
pollinators’ was recorded during 6-10 A.M. Pollinators
included syrphid flies, honeybees, carpenter bees,
bumblebees, solitary bees, beetles, butterflies and moths.
Heavy metal stress study: Among the increasing
pollutants around us, the heavy metals are one of the
important ones affecting the vegetables. To have
preparedness about this increasing menace, a study
was conducted to observe its effect on vegetable seeds.
Since leafy vegetables are considered as indicator plants
for heavy metals, the lead (Pb) stress through lead
acetate was given to seeds of one leafy (Amaranth) and
one solanaceous (tomato) vegetable. The results
indicate that it severely affects the roots of the emerging
seedlings in comparison to control (Table 26).

Fruit
weight
(kg)

Germ.
(%)

Seedling
length
(cm)

Dry weight
(mg /
seedling)

Vigour
index I

Vigour
index II

1-1.5

82.00

30.37

59

2490.3

4838

>1.5-2.0

83.00

33.91

61

2814.5

5063

>2.0-2.5

81.00

37.41

65

3030.2

5265

>2.5-3.5

84.00

38.15

71

3204.6

5964

>3.5-4.5

85.00

40.26

74

3422.1

6290

>4.5-5.5

87.00

40.91

75

3559.2

6525

A similar study on effect of fruit weight on seed
yield was conducted in ash gourd also (Table 29).
However, linear relationship of seed yield with fruit
weight was not observed in ash gourd (Fig. 71).
Table 29: Effect of fruit weight on seed yield
parameters in ash gourd cv. Kashi Dhawal
Fruit weight
(kg)

Average fruit
weight (kg)

Total seed
yield (g)

Average seed
yield/ fruit (g)

1-3kg

2.77

174

34.80

>3-6kg

4.98

316

63.20

>6-9kg

6.58

265

53.00

>9-12kg

10.54

305

61.00

>12-15kg

14.00

493

98.60
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Table 30: Effect of polymer coating on brinjal seed
quality
Germination percentage
Polymer

PVCR

1-3 kg

>3-6 kg

>6-9 kg

>9-12 kg

above 12 kg

Fig. 71: Ash gourd fruits of different weight groups
PVA

Seed quality enhancement through priming and
polymer coating: The priming of okra seed was done
with three concentrations each of inert osmotica PEG
6000, mannitol and sorbitol. Distilled water was used
as control. Observations recorded indicated that the
okra seeds primed with osmotica for 24h recorded better
germination, seedling length and vigour index. The
primed seeds have been sown in the field to assess
their field performance.
For polymer coating, four concentrations each of
four chemicals viz. PEG (Poly Ethylene Glycol),
PVCR (Poly Vinyl Chloride resin), PVA (Poly Vinyl
Acetate) and PVP K-30 (Poly Vinyl Pyrodidone) along
with a control were tried on brinjal seeds. The data
recorded after the respective treatments are given in
the table 30:
After one year of storage the polymer coated brinjal
seeds recorded reduced seed germination. However,
an increase in germination percentage was noticed
when the germination period was extended from 14 to
28 days indicating presence of secondary seed
dormancy in coated seed. This indicates that either the
removal of secondary seed dormancy may be resorted

PVP[K-30]

PEG

Control

Initial

One year after storage
14th day

28th day

0.2

71

10

66

0.4

70

9

46

0.6

70

6

33

0.8

79

8

46

0.2

70

62

-

0.4

72

62

-

0.6

70

68

-

0.8

76

70

-

0.2

72

63

-

0.4

70

57

-

0.6

73

63

-

0.8

70

65

-

0.5

72

71

-

1

70

58

-

1.5

76

65

-

2

71

62

-

74

65

-

to or the concentration of polymer may need to be
reduced to coat the brinjal seed.
Vegetable seed production: At ICAR-IIVR farm, the
overall seed production programme (Breeder+TL) was
undertaken in 29 varieties of 17 vegetable crops. A total
of about 18615 kg seeds of different vegetables were
produced which include 2652 kg breeder seeds also. A
quantity of 1765.00 kg breeder seeds produced against
the target of 1760.05 kg as per National indents from
Deputy Commissioner (Seeds). In addition to it, 887 kg
breeder seeds of different varieties of ICAR-IIVR were
also produced.

Fig. 72: Monitoring of different seed production crops at farmer’s field
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The seed production programme was undertaken
at the Regional Research Station of the institute at
Sargatia, Kushinagar also where 2792 kg TL seeds of
different vegetables were produced. In addition to it,
the centre produced 155 q each planting material of
turmeric and Elephant Foot Yam along with 150 q seeds
of paddy & lentil at the centre.
To augment the seed availability, the participatory
seed production programme at farmers’ field was also
undertaken (Fig. 72). Through this programme, 744 kg

seeds of vegetable pea, 808 kg seeds of cowpea and
3028.50 kg seeds of okra were produced during the
year.
Hybrid seed production: The hybrid seed production
programme was undertaken during the year for
Tomato-Kashi Abhimaan, Brinjal- Kashi Sandesh and
Chilli- Kashi Tej under the protected conditions (Fig.
73). 1.4kg of tomato (Kashi Abhiman), 4.7kg of brinjal
(Kashi Sandesh) and 4.5kg of chilli (Kashi Tej) F1 seeds
were produced for the growers.

Fig. 73: Hybrid seed production programme under protected conditions

45

ICAR-Indian Institute of Vegetable Research
ICAR

MEGA PROGRAMME-3: PRODUCTIVITY
ENHANCEMENT THROUGH BETTER
RESOURCES MANAGEMENT
Programme Leader: R. N. Prasad

Project 3.1: Technologies for protected and
off-season vegetable production
Performance of tomato under different growing
conditions and foliar feedings with WSF: The
performance of tomato under different protected
structures was evaluated for growth and yield
parameters. The seedlings of tomato hybrid GS-600 was
tra nsplanted in polyhou se a nd net house in
randomized block design. The water soluble fertilizer
WSF (19:19:19) @ 5 g/ liter of water was sprayed after
30 and 40 DAT (days after transplanting) at 10 days
interval as common dose to all the treatments at 50, 60
and 70 DAT as 3, 4 and 5 sprays treatments. The
maximum plant height (265.5 cm), maximum number of
fruits per plant (65.5), average fruit wt. (72.5g) and yield
per plant (4.50 kg) was recorded with 5 sprays of WSF
under polyhouse condition followed by net house
condition. The minimum yield (1.47 to 3.25 kg/plant)
was recorded in open field condition (Table 1 and Fig. 1).
Performance of capsicum under semi-protected
condition: For the validation of previous year findings,
capsicum grown under naturally ventilated net house
condition. Four capsicum hybrids i.e. Swarna, Natasha,
Orobelle and Tarquinio were used for experimentation.
The seedlings were transplanted on 12th October and
performance on growth, yield and quality parameters
was recorded at periodic growth interval shows that
the hybrid Swarna performed better in comparison to
other hybrids. The maximum yield of fruits (1.43 kg/
plant), average fruit weight (179.05g) and maximum

Fig. 1: Staking of tomato

plant height (59.7cm) was recorded in Swarna (yellow
coloured) variety. However, the maximum number of
fruits per plant (11.55) was noted in Tarquinio (Table 2
and Fig. 2).
Effect of sources of nutrients and pruning on capsicum
under polyhouse: The capsicum hybrid Indra was
transplanted in the polyhouse condition on 12 th
October, 2016 in randomized block design in 3
replications. A total of 6 plants were kept as one unit

Table 1: Effect of growing environments and foliar feeding of WSF on tomato production
Foliar
sprays of
WSF
(19:19:19)

Poly house condition

Open field condition

Net house condition

Plant
height
(cm)

No. of
fruits/
plant

Fruit
wt.
(g)

Yield
(kg/
plant)

Plant
height
(cm)

No. of
fruits/
plant

Fruit
wt.
(g)

Yield
(kg/
plant)

Plant
height
(cm)

No. of
fruits/
plant

Fruit
wt.
(g)

Yield
(kg/
plant)

3 Spray

222.3

36.7

61.3

2.85

116.4

25.5

36.5

2.62

213.3

29.5

46.7

2.62

4 Spray

247.7

47.6

68.5

3.82

121.6

29.4

44.5

3.06

225.7

38.2

58.2

3.06

5 Spray

265.5

65.5

72.5

4.50

128.5

32.5

55.4

3.25

245.5

45.5

65.5

3.25

Control

196.6

21.2

52.7

1.55

111.5

21.2

52.7

1.47

188.6

21.2

52.7

1.47

CD at 5%

9.12

5.25

4.12

0.21

6.25

4.16

4.23

0.11

6.75

4.33

5.17

0.13
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Table 2: Performance of capsicum under net house
Plant height
(cm)
Swarna
Orobelle
Natasha
Tarquinio
CD at 5%

59.7
55.7
49.7
45.2
4.26

Fruit
length
(cm)
8.20
7.25
7.12
6.17
NS

Fruit diameter
(cm)
5.16
5.06
4.24
4.82
NS

Pericarp
thickness
(mm)
8.66
7.22
8.12
6.25
0.12

No. of fruits/
plant
10.7
9.25
7.05
11.55
1.22

Average fruit
weight
(g)
179.05
171.10
156.30
125.60
9.62

Fruit yield /
plants
(kg.)
1.43
1.25
1.29
1.35
0.21

Fig. 2: Performance of Capsicum

Table 3: Effect of sources of nutrients on growth and yield of capsicum
Treatment

NPK @
75:100:50 kg/ha
FYM @ 20
t/ha)
NADEP
Compost @ 20
t/ha
Vermicompost
@ 7.5 t/ha
Neem cake @ 2
q/ha
CD at 5%

Plant height
(cm)
2ST
4ST
58.74
58.06

50 % Flowering
(Days)
2ST
4ST
43.0
43.0

Fruit length
(cm)
2ST
4ST
10.62
11.61

No. of fruits/
plant
2ST
4ST
5.37
6.72

Av. fruit wt.
(g)
2ST
4ST
182.73
193.48

Yield of fruit per
plant (g)
2ST
4ST
981.26
1300.18

54.83

58.37

42.0

42.0

10.77

11.13

5.73

6.69

215.33

227.28

1233.84

1520.50

50.53

55.50

44.0

44.0

10.36

10.66

5.62

6.37

195.49

214.63

1098.65

1367.19

55.66

62.57

41.0

41.0

11.61

11.95

6.20

7.16

225.37

237.83

1397.29

1702.86

50.37

52.84

44.0

44.0

9.63

10.26

5.19

5.37

176.94

209.03

918.31

1122.49

NS

NS

NS

NS

NS

NS

NS

NS

6.25

5.27

13.56

12.12

under each replication. The well rotten sterilized
nutrient sources like FYM, NADEP compost, Neem
cake and NPK (75:100:50 kg/ha) were applied as per
the treatment. From the observations recorded as given
in table 3; the number of fruits per plant, average fruit
weight and yield of fruit per plant was recorded
maximum with the application of vermicompost @ 7.5
t/ha coupled with 4-stem pruning followed by the
application FYM@ 20 t/ha (Table 3).

Project 3.2: Precision farming in vegetable
crops
Studies on the residual effect of Nitrogen in cowpea:
Field experiment was conducted during summer season
to study the performance of cowpea with different levels
of nitrogen applied in tomato on growth and yield of

cowpea cv. Kashi Nidhi. Data presented in table 4
reveal that there was an increasing trend in growth,
yield and quality parameters of cowpea up to 200kgN/
ha. The maximum values in term of yield and protein
content were found to be 141.33 q/ha and 19.8 percent
under this treatment. However, N-use efficiency was
maximum with 160kg N/ha.
Studies on the effect of N levels on growth and yield
of tomato: An experiment was conducted to validate
the response of tomato cv. Kashi Aman to graded levels
of nitrogen (0, 40, 80, 120, 160,200 and 240 kg N/ha)
during rabi 2015-16. The data presented in Fig. 3
reveal that there was an increasing trend in growth,
biomass accumulation, chlorophyll content index and
yield of tomatoup to 160 kgN/ha. The maximum values
with these characters were found to be 54.31g/plant
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Table 4: Growth, yield and quality of cowpea as affected by residual effect N levels
Nitrogen
Level (kg/ha)
N0
N40
N80
N120
N160
N200
N240
CD at 5 %

Plant height
(cm)

No. of pods per
plant

Pod length
(cm)

Pod weight
(g)

Yield
(q/ha)

Protein
percent in
grain

Nitrogen use
efficiency
(q yield/kg N)

58.40
68.17
72.87
79.53

19.80
24.45
27.87
32.10

22.08
22.53
23.00
23.97

9.75
10.25
12.35
14.10

69.50
81.23
89.64
105.00

15.4
16.8
17.2
19.3

0.0
0.2932
0.2517
0.2958

87.40
85.10
84.33
14.23

36.54
37.42
35.58
2.87

25.88
24.88
24.02
1.65

17.15
17.50
16.97
1.34

139.59
141.33
140.52
6.87

19.5
19.8
19.6
N.S.

0.4379
0.3597
0.2959
-

biomass, chlorophyll content index 57.82 and yield
634.6 q/ha. Beyond this level there was a decreasing
trend in all the parameters due to detrimental effects of
higher doses of nitrogen on physiological activities of
the plant resulting in poor growth and yield.

suspension form and in ionic form, respectively using
sand culture system along with perlite. Experimental
results showed nano zinc oxide particles enhanced
the plant growth. Plant morphological characters like
height (79 cm), days to flowering (36), chlorophyll
content index (43.55), dry matter weight (150.29 g) and
yield and yield attributes i.e. no of pods per plant, pod
yield (226.42 g/plant) were all improved with
application of zinc oxide nano particle in foliar form
(Fig. 4 and 5).

Fig. 3: Effect of N levels on yield, biomass and chlorophyll
content index (CCI) of tomato

Regression equation: To find the optimum rate of
nitrogen application for tomato production of variety
Kashi Aman, the yield and nitrogen application rate
data was subjected to regression analysis and was best
fitted to quadratic regression with R2 value of 0.5466.
The equation is Y=0.106X2 +3.1196x +272.55, where
Y= Yield in quintal/ha and X = is nitrogen dose in kg.
The optimum rate of nitrogen application is worked
out to be 147.15 kg/ha, which gives the maximum
production of tomato to the tune of 502.076 q/ha.
Assessment of nanoparticles for enhancing nutrient
use efficiency in vegetable crops: Assessment of zinc
oxide nano particles for growth and yield in cowpea
(Vigna unguiculata L.) A pot experiment was conducted
during kharif season 2016, to compare the performance
of zinc oxide nano particles vis-a-vis conventional zinc
fertilizers, popularly used by the farmers. Nano zinc
and conventional zinc are applied at various levels in
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Fig. 4: TEM of synthesis Zinc Oxide Nanoparticle

Fig. 5: Comparison between control, conventional and nano
form of zinc oxide particles at pod bearing stage in cow
pea
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Project 3.4: Impact of organic and inorganic
ma na ge me nt syste ms on ve ge ta bl e
productivity, quality and soil health
Zaid 2016: During zaid season cowpea (var. Kashi
Nidhi), okra (var. Kashi Kranti) and Bottle gourd (var.
Kashi Ganga) were grown under twelve different
organic management treatments comprising of three
sources and three rates as given in table 5 imposed
during Rabi 2015. An inorganic treatment where
inorganic fertilizer and chemical control of disease pest
was applied was taken for comparison along with one
absolute control where nothing was applied.
Table 5: Treatment details
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
T13
T14

:
:
:
:
:
:
:
:
:
:
:
:
:
:

FYM @ 15 t/ha
FYM @ 20 t/ha
FYM @ 25 t/ha
Vermicompost @ 5 t/ha
Vermicompost @ 7.5 t/ha
Vermicompost @ 10 t/ha
NADEP compost @ 15 t/ha
NADEP compost @ 15 t/ha
NADEP compost @ 15 t/ha
Control
Recommended dose of fertilizer (Inorganic NPK)
FYM @ 10 t/ha + NADEP @ 10 t/ha
FYM @ 10 t/ha + Vermicompost @3.5 t/a
NADEP @ 10 t/ha + Vermicompost @ 3.5 t/ha

The perusal of the result revealed that highest
yield of okra (9.32 t/ha), cowpea (11.97 t/ha) and bottle
gourd (34.82 t/ha) was recorded with application of
FYM @ 25 t/ha (Fig. 6).

content of soil was more in the cabbage – cowpea
sequence as compared to pea –okra and brinjal-bottle
gourd sequence. The analysis of soil samples revealed
that organic management systems recorded higher
organic carbon and available N in soil. Among different
organic management systems, the highest increase in
organic carbon (OC) was noted under application of
NADEP compost @ 25 t/ha. There was decline in OC
in absolute control treatment, while there was no
change in OC of inorganic treatment. The total
microbial activity in terms of fluorescein diacetate
hydrolysis was also higher under organic systems as
compared to inorganic control. The soil microbial
activity was minimum under inorganic control, and it
was maximum under application of FYM @ 25 t/ha.
The nematode population dynamics in okra was
studied (Table 6). It was found that percent reduction
of nematode reproduction/population is more by FYM
(76-87%) followed by vermicompost (76-82) and
NADEP (69-74%) compost over absolute control.
Table 6: Effect of organic amendments on nematode
population in okra
Treatment

Pi

15 ton/ha FYM
125.67
20 ton/ha FYM
126.67
25 ton/ha FYM
117.67
5 ton/ha Vermicompost
125.67
7.5 ton/ha Vermicompost
126.33
10 ton/ha Vermicompost
117.67
15 ton/ha NADEP
129.33
20 ton/ha NADEP
129.00
25 ton/ha NADEP
127.67
Inorganic
131
Absolute control
137
Pi initial population of nematode,
nematode.

Pf

% decreases (-)
over control
158.67
76.76
150.67
83.10
136.00
87.09
159.33
76.30
155.33
79.58
141.33
83.34
173.33
69.01
172.00
69.72
163.67
74.65
224
34.51
279
0.00
Pf= final population of

Kharif 2016: During kharif season green manure crop
of Dhaincha was grown and turned down in soil 42
days after sowing. On an average the addition of dry
matter through Dhaincha was in the range of 3.5 to 3.9
t/ha. The N: P: K content in Dhaincha on dry weight
basis was 2.46: 0.60: 1.4 percent, respectively.
Fig. 6: Yield of bottle gourd as influenced by different
treatments under organic system

Effect of organic farming on soil properties: After the
completion of the cycle the soil was analyzed for
organic carbon. It is evident that among different
cropping sequences, increase in the organic carbon

Rabi 2016: During rabi season the cropping systems
was diversified and more number of cropping systems
included under organic management treatments. The
organic management treatment remained the same,
however the cropping systems under the study were
as follows:
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C1=Brinjal-pumpkin-Dhaincha
C2=Brinjal-sponge gourd-Dhaincha
C3=Cabbage-cowpea- Dhaincha
C4=Cabbage-okra- Dhaincha
C5=Broccoli-cowpea- Dhaincha
C6=Broccoli-okra- Dhaincha
C7=Pea-cauliflower-bottle gourd –Dhaincha
Effect of sources and its dose: Crop stand of brinjal,
cabbage, broccoli and pea was unaffected due to
organic sources or its dose. The data presented in Fig.
7 indicates that all the three organic source produced
fruit yield of brinjal comparable to the yield obtained
with a pplication of inorg anic fertilizer at
recommended dose (T11). However, both organic and
inorganic source produced yield significantly higher
than absolute control. The application of FYM and
NADEP compost at the rate 25 t/ha and vermicompost
@ 10t/ha produced yield at par to inorganic treatment,
bu t the mixture of org anic sources produced
significantly higher brinjal yield than inorganic
treatment. Results showed significant differences in
brinjal (eggplant) growth and fruit yield due to the three
organic manures and its dose over the control.
Increasing rates of organic sources increased the total
yield. The farm yard manure and NADEP compost were
found superior source of manure for brinjal as
compared to vermicompost. There was incidence of
Rhizoctonia root rot in brinjal crop. There was no
specific trend, however maximum incidence was noted
in control followed by application of FYM. Very low
incidence was recorded in the treatment having
mixture of different sources.

due to application of organic sources over application
of recommended dose of fertilizer through inorganic
sources i.e. inorganic control (T11). Interestingly the
combination of organic sources recorded higher pod
yield as compared inorganic control. It was also
observed that increasing dose of all the three sources
increased the green pod yield in pea. The increase in
yield was associated with increase in number of pods/
plant as well as number of grains per pod. The
promising combination was NADEP compost @ 10 t/
ha combined with farm yard manure.
The yield of cauliflower followed the same trend
as pea, but the highest yield was obtained with
application of Vermicompost @10 t/ha. Among the
three sources, vermicompost was the superior than
FYM and NADEP compost.
In cabbage all the three sources produced
significantly higher yield over control. Among different
organic sources, NADEP compost was found superior
than other two sources. There was significant difference
with regards to yield and head size of cabbage. It was
also observed that increasing dose of all the three
sources increased the cabbage yield. The combined
application of sources improved the cabbage yield (Fig.
8).

In pea the organic sources produced significantly
higher green pod yield over control. However, no
significant increase in green pod yield was observed
Fig. 8: Yield of cabbage as influenced by different
treatments under organic system

The broccoli yield was significantly influenced
by source and dose of organic manure. The highest
yield was recorded with application of 10 t/ha
vermicompost which was at par to inorganic treatment
but significantly superior to rest of the treatments.

Fig. 7: Yield in brinjal as influenced by different treatments
under organic system
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Quality parameters: The quality of vegetables in terms
of vitamin C content was better under organic system
as compared to inorganic system in brinjal, pea and
cabbage. There was no consistent trend in colour and
texture in cabbage, pea and brinjal.
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Project 3.5: Improving soil health and carbon
sequestration in vegetable production system
through conservation tillage and residue
incorporation
The experiment on resource conservation in
vegetable production is continuing since last four years
at the fixed plots. During 2016-17, experiment was
conducted in summer, kharif and rabi season, to study
the effect of conservation tillage on the production
potential and soil heath in vegetable cowpea-okravegetable pea cropping systems. There were three
tillage treatments evaluated with or without residue
retention/incorporation in split plot design replicated
four times. The tillage treatments were T1= Zero tillage,
T2=Reduced tillage, T3= conventional tillage in the
main plots, and two sub-plots as R1= residue
retention/ incorporation and R2= residue removal. The
reduced tillage consisted of one cross ploughing with
harrow/cultivator while conventional tillage consists
of two-three cross ploughing with cultivator/ one
harrowing followed by ploughing with cultivator,
depending on the crop. Each ploughing was followed
by planking to break the clods.
Cowpea crop was sown during summer, okra
during kharif and pea during Rabi. The details of
package of practice (Table 7).
Table 7: Package of practice followed in cowpea-okrapea sequence
Crop
Variety
Seed rate
Spacing
Fertilizer rate

Summer
Cowpea
Kashi Kanchan
30 kg/ha
60 cm X 15cm
25:60:40

Kharif
Okra
Kashi Kranti
20kg/ha
60cm X 20cm
120:60:60

Rabi
Pea
Kashi Nandini
140kg /ha
30 cm row
25:60:40

It is evident from the perusal of the data in Table
8, that the maximum yield of 9.85 t/ha, in cow pea,
8.59 t/ha in okra and 7.46 t /ha in pea was obtained
under ZT. However, ZT was significantly superior to
conventional and reduced tillage treatments only in
terms of cowpea yield, while in okra and pea all the
three tillage treatments were at par. The economics was
better in the ZT due increased yield and also lower
cost of cultivation. Soil organic carbon content was
higher in zero tillage (0.49 %). Conventional tillage
increased the yield of cowpea and okra as compared to
reduced tillage. However, yield increase was nonsignificant and was at par to reduced tillage in all the

three crops. Similarly, the organic carbon content and
bulk density of the soil of both these two treatments
were at par
Residue retention/incorporation, in general
improved the yield in all the crops which may be due
its positive influence on weed suppression as well as
moisture conservation and increase in organic carbon
in the soil. However, in pea the yield increase in residue
retention was non-significant over residue removal.
The highest productivity in terms of wheat
equivalent yield (WEY) was realized in ZT, which was
significantly superior over CT and RT treatments. There
was no significant increase in WEY due to conventional
tillage over reduced tillage. Moreover, there was saving
on field preparation in reduced tillage as a result the
benefit cost ratio was better in reduced tillage as
compared to conventional tillage. The energy use
efficiency and benefit cost ratio were higher under
conservation tillage. The incorporation of residues had
significant effect on the productivity of the system as it
increased the WEY by 19.17% over its removal. The
retention/incorporation of residues of previous crop
in general increased the yield of all the subsequent
crops probably due to its positive influence on moisture
conservation and increase in soil organic carbon
content, as a result the microbial activity was also more
in this treatment.
Table 8: Productivity of vegetable crops as influenced
by tillage and residues retention
Treatment

Yield (t/ha)
Cowpea Okra Pea
9.85
8.59 7.46
7.67
8.22 7.85

Zero Tillage
Reduced Tillage
Convectional
Tillage
8.44
8.92
CD(P=0.05)
1.21
NS
Residue removal
7.61
7.97
Residue retention 9.69
9.18
CD(P=0.05)
1.32
1.24
BD= Bulk Density, OC= Organic

WEY
(t/ha)

OC
(%)

BD
(g/cc)

39.03
35.94

0.48
0.46

1.45
1.43

6.82 35.99
NS
NS
6.88 33.75
7.87 40.22
4.45
NS
carbon

0.45
0.02
0.45
0.47
0.02

1.43
0.01
1.44
1.43
NS

Interaction effect: The perusal of the data in Table 9
revealed that there was no significant difference
between ZT and RT in terms of cowpea yield, but ZT
was significantly superior over CT, while RT was at
par to CT. The residue retention/incorporation of
previous crop increased the yield of cowpea in all the
three tillage treatments as compared to residue removal,
however yield increase was statistically significant
only in ZT and CT, while it was at par in RT.
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Table 9: Interaction effect of tillage and residue retention on vegetable production
Treatment

ZT
RT
CT
CD(P=0.05)

Cowpea
Removal
Retention
8.59
11.11
7.4
7.93
6.83
10.04
1.34

Yield (t/ha)
Okra
Removal
Retention
7.63
9.54
7.73
8.71
8.54
9.29
1.26

In okra there was no significant difference due to
tillage treatments under both the conditions of either
residue retention or residue removal. However, yield
increase in okra under ZT due to retention of residues
was significantly over residue removal. While in other
two tillage treatments yield of okra was at par in both
residue removal and residue retention. In pea crop
similar trend was observed in case of yield.

OC (%)
Pea
Removal
6.62
7.57
6.45

Retention
8.29
8.13
7.18

Removal
0.47
0.45
0.44

1.06

Retention
0.0.49
0.46
0.45
0.02

27.03 t/ha) was recorded with K fertigation at 80 kg/
ha; however it was reported at par with K- 100kg/ha.
This treatment registered 61.5% higher yield over
conventional fertilization. Maximum K-use efficiency
(4.33 q yield/ha/ kg K) was registered with use of K at
40 kg/ha, whereas the maximum water use efficiency
(8.00 q yield/ ha/ cm water) was recorded with K
fertigation at 80 kg/ha (Table 10 and Fig. 9).

The organic carbon content of soil was in general
more in residue retention/incorporation over residue
removal in all the three tillage treatments. It is interesting
to note that the OC of soil under under ZT even with
residue removal was significantly higher than residue
incorporation in other two tillage treatments. This may
be due to frequent oxidation of OC of the soil in
conventional tillage.

Project 3.6: Enhancing water and nutrient use
efficiency in vegetable crops
Optimization of K-fertigation quantity in cucumber
through normal fertilizer: A study to optimize Kfertigation quantity through normal fertilizer (Muriate
of potash or potassium chloride) was conducted in
cucumber during spring-summer season. Full quantity
of phosphorus and 25% each of nitrogen and potash
were applied soil in rows during crop sowing. Rest of
75% of N and K were applied through drip (fertigation).
Experimental findings revealed that the maximum
number fruits (16.7/ plant) and yields (3.03 kg/plant;

Fig. 9: Cucumber under drip-fertigation system

Drip irrigation scheduling and mulching in okra: Drip
irrigation schedulings were carried out in springsummer okra (cv. Kashi Pragati) with and without
mulching. Pea straw mulch @12.5 t/ha or black-silver

Table 10: Effect of K-fertigation scheduling on yield attributes, water and nutrient use efficiency in cucumber
Fertigation

K0
K40
K60
K80
K100
Conventional
SE
CD 0.05
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Vine length Fruit number / Fruit weight Yield/ plant
(cm)
plant
(g)
(kg)

Fruit yield
(t/ha)

K-use efficiency
(q/ha/kg)

103.50
115.00

9.3
11.0

157.50
168.75

1.22
1.94

11.86
17.31

4.33

Water use
efficiency
(q/ha/cm)
3.51
5.12

128.25
139.00
155.75
118.25
6.36

12.7
16.7
14.0
10.5
1.11

187.50
192.50
205.00
196.25
9.05

2.41
3.03
2.86
2.19
0.151

22.43
27.03
25.73
15.93
0.95

19.15

3.33

27.27

0.454

2.86

3.74
3.38
2.57
2.65
-

6.63
8.00
7.61
3.02
-
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polyethylene mulch (B-S PE) were applied 2 weeks after
seed germination. Drip irrigation was scheduled at
100%, 80% and 60% PE with surface irrigation as
control. Results indicated Table 11 that mulch had
highly significant effect on fruit yields, and maximum
yield of 112.20 q/ha was registered with use of pea
straw mulch. Under pea straw mulch, okra produced
23.92% and 39.3% higher yield, respectively over B-S
PE mulch and bare soil (un-mulched). Similarly, the
maximum and significantly higher yield (112.05 q/
ha) was obtained under drip irrigation at 100% PE.
The interaction of irrigation scheduling and mulching
was also significant, and the highest yield of okra i.e.
125.33 q/ha was recorded with irrigation at 100% PE
coupled wit h pea-straw mulching. Under this
treatment, 64.8% higher yield was noticed as compared
to surface irrigation without mulch (control). The
maximum soil moisture (before irrigation) at 10-30 cm
depth under 100% PE was recorded with pea-straw
mulch (11.9-13.8%), while at 80% PE and 60% PE the
soil moisture was at par in organic and B-S PE mulch,
and it varies with depth between 10.43-12.6% under
80% PE and 9.93- 11.57% under 60% PE (Fig. 10).

Table 12: Effect of drip irrigation scheduling and
mulching on water use efficiency
Irrigation/
WUE (kg yield/mm water)
Mulch Pea straw Black-Silver PE mulch Bare soil
Surface
13.45
9.68
10.90
60% PE
31.53
24.47
18.51
80% PE
24.96
20.68
16.93
100%PE
21.19
18.64
17.00
Mean
22.78
18.37
15.84

Mean
11.34
24.84
20.86
18.94

water was registered with drip irrigation at 60% PE
with pea-straw mulching (Table 12 and Fig. 11).

Table 11: Effect of drip irrigation scheduling and
mulching on yield of okra
Irrigation/
Fruit yield (q/ha)
Mulch Pea straw Black-silver PE mulch Bare soil Mean
60%PE
111.92
86.85
65.70
88.16
80% PE
118.13
97.87
80.10
98.70
100%PE
125.33
110.25
100.57 112.05
Surface
79.13
93.825
67.50
76.05
112.30
90.62
80.61
Mean
CD 0.05
Irrigation= 11.50 ; Mulch= 9.05; I x M = 15.27

As far as water use efficiency (WUE) was
concerned, the maximum WUE of 22.78 kg/ mm water
was recorded with pea-straw mulch, and among the
irrigation quantity the maximum WUE (24.84 kg/ mm
water) was noticed with 60% PE. The interaction study
revealed that the maximum WUE of 31.53 kg/ mm

Fig. 11: Field view of drip irrigation and mulching in okra

Drip fertigation in hybrid chilli: Drip fertigation study
was carried out with hybrid chilli ‘Kashi Surkh’. In
this scheduling, various NPK fertigation combinations
(water soluble and normal fertilizers) were compared
with drip irrigation and soil application of fertilizers.
Experimental findings revealed that the maximum fruit
yield i.e. 103.40 q/ha was reported under 100% NPK
fertigation with water soluble fertilizers (WSF). This
fertigation scheduling has registered 47% higher green
chilli yield as compared to control (soil application of
NPK) (Table 13).

Fig. 10: Moisture content in different soil profile under different irrigation quantity and mulch
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Table 13: Effect of fertigation on yield of hybrid chilli
Treatment
T1- NPK fertigation with WSF
T2 - NK fertigation with WSF
T3- NPK fertigation with normal
fertilizers
T4- NK fertigation with normal
fertilizers
T5- 75% fertigation with WSF
T6- Control: drip irrigation and
soil application of fertilizer
CD 0.05

Green chilli Green chilli
yield/ plant (g) yield (q/ha)
583.67
103.40
512.50
97.55
460.67
83.67
470.00

80.03

520.33
395.50

96.50
70.33

42.24

5.41

Micronutrient study in broccoli and cauliflower: In
cauliflower and broccoli, various micronutrient
mixtures and boron were applied to enhance nutrient
use efficiency. In broccoli, all micronutrient sprays have
significant effect over control, while in cauliflower
sprays of multiplex at 1 ml/lit and boron at 25-50 ppm
did not affect the yield significantly. It may conclude
from present study that 3 foliar spray of multiplex at 2
ml/lit and Microm ix (both EDTA and DTPA)
significantly enhanced the head yield of broccoli and
cauliflower (Table 14 and Fig. 12-13).

Table 14: Effect of micronutrient sprays on head production of broccoli and cauliflower
Treatment

Broccoli
Head weight (g)
Head yield (t/ha)
550.00
16.83
666.67
20.40

T 1= Control
T 2= Multiplex 1 ml/ lit

Cauliflower
Head weight (g)
Head yield (t/ha)
555.33
17.68
670.67
19.95

T 3= Multiplex 2 ml/ lit
T 4= Micromix + EDTA mix 1ml/ lit
T 5= Micromix + EDTA mix 2ml/ lit
T 6= Micromix + DTPA mix 1ml/ lit
T 7= Micromix + DTPA mix 2ml/ lit
T 8= Boron 25 ppm

716.67
633.33
716.67
710.00
726.67
633.33

21.92
18.86
21.93
21.73
22.24
19.37

850.00
816.67
876.67
860.67
883.33
566.67

26.01
24.99
26.82
26.52
27.03
17.33

T 9 =Boron 50 ppm
T 10= Boron 100 ppm

653.33
683.33
57.42

19.98
20.90
2.16

683.33
633.33
61.66

20.90
19.37
2.78

CD 0.05

Project 3.8: Performance of vegetable crops
under subsurface drip irrigation system

Fig. 13: Harveted broccoli

Fig. 12: Harvested cauliflower
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Experiments were laid to study the performance
of tomato, pointed gourd and cucumber under varying
levels of water application through subsurface drip
irrigation (SDI) with lateral placed at 10 cm depths
below soil surface. Water was applied to the crops
based on irrigation scheduling to the tune of 50% crop
evapotraspiration (ET), 60% ET, 80% ET and 100% ET
through SDI and 100% ET through surface drip. Kashi
Aman variety of tomato was transplanted at plant to
plant spacing of 50 cm under SDI with laterals placed
at 10 cm depths below soil surface, surface drip and
control furrow irrigation to study its response under
varying level of water application. The findings
indicated yield enhancement at increased level of water
application from 50% ET to 100% ET under SDI. Study
on response of pointed gourd under varying level of
water application through SDI with laterals placed at
10 cm depths was initiated. Pointed gourds were
planted at plant to plant spacing of 1 m and row to row
spacing of 3 m.
Cucumbe r und er subsurface drip irrigation:
Cucumber grown under mulch and without mulch
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condition was applied with varying level of water (50,
60, 80 and 100% ET) through subsurface drip irrigation,
surface drip and furrow irrigation. It was found that
cucu mber yield enhanced w ith lev el of w ater
application from 50% to 100% ET (Fig. 14). Cucumber
yield with water application of 100% ET was 23.729.7% higher than that with conventional furrow
irrigation method under mulch and without mulch
condition.
Fig. 15: Yield of tomato at varying level of water application

Fig. 14: Yield of cucumber at varying level of water
application

Application of mulch realized 10.36 -15.60%
higher yield over without mulch condition. Yield
reduction in cucumber was faster with decreasing
amount of water from 100- 50% ET and became less
than furrow irrigation for 60% and 50% ET water
application. Cucumber yield at water application level
of 50% ET with mulch and without mulch condition
reduced to 41-43% of furrow irrigation and about one
third of yield obtained with water application of 100%
ET. Highest water use efficiency of 81.7 and 73.4 kg/
mm was observed with water application at 80% ET
for both mulch and without much condition. Soil water
content under mulch condition at 20 cm depth varied
from 22.7-33.3%, which was found to be 0.6-1.9% higher
than without mulch condition.
Tomato under subsurface drip irrigation: Tomato
(variety: Kashi Aman) transplanted at 50 cm plant to
plant and 60 cm row to row spacing was applied with
varying level of water (50, 60, 80 and 100% ET) through
subsurface drip irrigation, surface drip and furrow
irrigation under staked and without staking condition.
It was observed that tomato yield enhanced with water
application from 50-100% ET (Fig. 15). Tomato fruit
yield with SDI at 80% ET, 100%ET and surface drip
irrigation was 19.4-28.9% and 20.7-35.4% higher than
furrow irrigation respectively, under without and with
staking condition. The yield was highest for 100%ET
under both the conditions.

Tomato yield with reduced irrigation at 60% ET
and 50% ET was found 0.3-17.7% lower than furrow
irrigation. Water use efficiency enhanced 1.17-2.03
times of furrow irrigation with surface and subsurface
drip irrigation and staking. Water use efficiency varied
from 1.69 t/ha-cm for surface drip and 2.38 t/ha-cm
for subsurface drip irrigation at 50% ET for withoutstaked condition and 1.87 -2.56 t/ha-cm for staked
condition. Yield with staking was found 7.40 -11.56%
higher as comrade to without staking.

MEGA
PROGRAMME
4:
POST
HARVEST MANAGEMENT AND VALUE
ADDITION
Programme Leader: Sudhir Singh

Project 4.1 She lf l ife exte nsion of fre sh
vegetables
Shelf life extension of broccoli (Brassica oleracia var.
italica) under modified atmospheric storage: Freshly
harvested broccoli heads immediately after harvest
were packaged in expanded polyethylene biopolymer
of 20 µ thickness with different sizes (small size
polymer: 205 mm width and 250 mm height, big size
polymer : 255 mm width and 350 mm height), and two
different oxygen transmission rates (1250 cc/24 hr/
500g and 2500 cc/24 hr/500g). Small size (300 g ±10%)
and big size (900 ± 10%) broccoli were packaged in
small and big size polymer, respectively at 3 and 10ºC
with RH of 90-95%. Small and big size broccoli retained
the flavour score of 6.48 and 6.83, respectively on 9point Hedonic scale after 49 days of storage at 3ºC.
However, small and big size broccoli remained
acceptable for 7 days at 10ºC. Colour and appearance
sensory score also decreased from 8.5-6.16 and from
8.5-6.0 in small and big size broccoli, respectively after
49 days of storage at 3ºC. Overall acceptability sensory
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score of small and big size broccoli decreased from 8.56.48 and from 85-6.66, respectively after 49 days of
storage at 3ºC. However, broccoli florets during storage
in biopolymer were not acceptable after 7 days of
storage at 10ºC. The gaseous composition of O2/CO2
varied during 2 days of storage in small and big size
broccoli during MAP storage at 3 and 10ºC. In small
size broccoli, there had been significant decrease of
oxygen from 20.5-5.66% and from 20-5.2%, respectively
during initial 2 days of storage at 3 and 10ºC. However,
in big size broccoli, atmospheric oxygen decreased from
20-14.5% and from 20-12.8% during initial 2 days of
storage. The gas composition of O2/CO2 remained in
the range of 20-21% upto 49 days of storage. The
decrease in moisture content was of lesser magnitude
during storage at 3 as compared to storage at 10ºC. The
moisture content in small and big size broccoli
decreased from 67.14-82.34% and from 87.14-82.91%,
respectively during 49 days of storage at 3ºC. However,
moisture content in small and big size broccoli

decreased from 87.14-61.03% and from 87.14-61.42%,
respectively after 14 days of storage at 100C. The
increase in PLW of small and big size broccoli florets
during MAP storage was from 0.74- 12.21% and 0.5214.16%, respectively after 48 days of storage. The
decrease in firmness was from 3.84-3.08N and from
3.84-3.26N after 14 days of storage at 10ºC. Ascorbic
acid decreased from 802.69-402.33 and from 802.69443.8 mg/100g dm, respectively in small and big size
broccoli after 49 days of storage at 3ºC. Total chlorophyll
content decreased during MAP storage. However, total
chlorophyll content decreased to 78% and 75.89% in
small and big size broccoli after 49 days of storage at
3ºC. Total phenol content decreased from 2771.11290.55 mg/100g, dm GAE and from 2771.11-318.86
mg/100g, dm GAE, respectively in small and big size
broccoli after 49 days of storage at 3ºC. The antioxidant
activity of small and big size broccoli also decreased
from 67.95-25.51 uM TEAC/g and from 67.95-29.02
um TEAC/g, dm after 49 days of storage at 3ºC (Fig.
16).
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Fig. 16: Quality assessment of broccoli under MAP storage

Proje ct 4 .2 Explora ti on of ve ge ta bl e
nutraceuti ca ls for t he devel opme nt of
functional food
Profiling of phenolic compounds in a tropical purple
radish genotype VRRAD-151 by high resolution LCMS: The profile of the phenolic compounds of a purplecolored radish genotype, VRRAD-151 was evaluated
using on high resolution LC-MS analysis. The
putatively identified compounds included flavonols,
dihydroflavonols, flavonones, flavones, anthocyanins,
isoflavonoids and phenolic acids and their relative
distribution in leaf lamina, petiole, root periderm and
root xylem is reported. The anthocyanins were mostly
present in acylated forms, indicating the potential use
of this radish genotype as a source of stable natural
colors. The positive identification of any compound
was based on the detection of the accurate mass of the

precursor ion, and
co m p ou nd -s p e ci fi c
fragment ion produced
through collision induced
dissociation, each with <5
ppm of mass accuracy.
Among the various in-vitro
methods, the CUPRAC
method provided the best
estimate of antioxidant
activity, with the flavonols
being
the
major
contributor. This study
establishes
t he
nutraceutical potential of
VRRAD-151 in mitigation
Fig . 17 : Pu rple colour
of chronic human diseases Radish genotype VRRAD(Fig. 17).
151
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MEGA
PROGRAMME
5:
PRIORITIZATION OF R&D NEEDS AND
IMPACT
ANALYSIS
OF
TECHNOLOGIES DEVELOPED BY
ICAR-IIVR
Programme Leader: Neeraj Singh

Proj ect 5.1 Re se arch Pri orit iz at ion for
Vegetable Crops
Agriculture is predominantly a female activity.
The ratio of women to men as agricultural labour and
cultivators has gone up. Rural India has witnessed an
intriguing process described as feminization of
agriculture. Wit h shrinking land holding and
decreasing family income, there is high out migration
of male to seek better job opportunities. This leaves the
women, who are already overburdened and not so well
equipped with the technical knowhow with greater
responsibilities of managing both the household and
farm. The situation has further complicated by more
demand on cash crops and emphasis on value addition
of the farm produce. At the same time, disguised
employment at farm sector and lack of knowledge about
improved farming practices and alternative income
source has become source of frustration among farming
community. This has led to more dem and for
information and training infrastructure for agricultural
diversification and modernization particularly
addressing both practical and strategic gender needs.
In such a situation, a gender sensitive analysis of the
situation, planning, implementation and evaluation
becomes very important (Table 15).
Agricultural technologies have been considered
by many farm scientists as gender neutral. To some
ex tent this proposition holds good. B ut t he
technologies are not resource neutral which implies
socio-economic consideration in technology generation
and technology transfer. The technologies are not
audience neutral as well. Recognizing interests, needs,
resources, involvement, outlook and socio-cultural
circumstances of the farmers, farm women and the farm
youth in the agricultural development process has,
therefore, become essential. Gender issue in agriculture
has become particularly important in view of the
neglect of rural women in our society on one hand and
their multi-dimensional role in the rural economy,
especially agriculture on the other. Over the period of
time, the development process has created a gender
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Table 15: Gender role in vegetable farming
Horticultural activities
Land Preparation
Ploughing
Clod Breaking
Levelling
Manure Application

Men (%) Women (%) Both (%)
66.7
33.3
100
15
31.7
53.3
40
5
55
26.7
20
53.3

Pit Preparation
Sowing of Seeds
Lifting of Plants
Selection of Crops
Procurement of Plants
Planting
Weeding
Basin Preparation
Intercultural Operations
Selection of Intercrops
Cultivation of Intercrops

51.7
43.3
21.7
15
33.3
15

65
68.3
23.3
78.3
36.7
55
55

48.3
35
31.7
33.3
100
21.7
41.7
100
30
66.7
30

Insect Pest Control
Harvesting
Pre-harvest Treatment
Marketing of Fresh Product
Household decisions in general

8.3
13.3
-

8.3
35
33.3
33.3

88.3
51.7
100
66.7
66.7

divide resulting in many constraints faced by women
in the form of limited access to production resources,
poor socioeconomic status, malnourishment and
illiteracy, etc. The gender bias of extension agencies
towards men has also neglected women behind. On
this backdrop, a study was conducted to assess the
gender role in vegetable farming.

Project 5.2 Impact of Improved Vegetable
Technologies Developed by ICAR-IIVR
A grower’s entire crop mainly depends on the
quality of seed they uses. Several studies have shown
that 40% of the vegetable crops performance is based
on seeds. Hence it is crucial to make use of pure quality

Fig. 18: Cowpea demonstrations in Dhanauta village,
Sonbhadra
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seeds of improved vegetable varieties for obtaining
higher yield which is very limited in Eastern Uttar
Pradesh. ICAR-Indian Institute of Vegetable Research
since its inception has developed 62 varieties/hybrids
in 18 different vegetable crops. Some of these varieties
like Kashi Kanchan, Kashi Nidhi & Kashi Unnati in
cowpea, Kashi Uttam & Kashi Taru in brinjal, Kashi
Anmol in chilli, Kashi Kranti & Kashi Pragati in okra,
Kashi Nandini & Kashi Uday in pea, Kashi Harit in
pumpkin, Kashi Visesh, Kashi Aman, Kashi Anupam
& Kashi Amrit in tomato, Kashi Ganga in bottle gourd,
Kashi Divya in sponge gourd, Kashi Sweta & Kashi
Hans in radish are very popular among farmers of
Bihar, U.P, M.P., Chhattisgarh, Jharkhand, etc. where
20-30 percent of total vegetable cropped area is under
IIVR developed varieties (Fig. 18).
Hence, considering the impact of vegetable
varieties developed by IIVR in livelihood security of
farmers, this year quality seeds of 20 improved varieties
in 12 different vegetable crops were demonstrated at
the farmers’ field in an area of 612.47 ha in Varanasi,
Mirzapur, Chandauli, Sonbhadra, Mau, Jaunpur and
Gazipur districts of Uttar Pradesh covering all the main
seasons of crop (Table 16).

in Table 16 showed that during 2016-17 about 4000
farmers were benefited with the demonstrations and
fetched an income of rupees 1326.46 lakh with their
produce. Hence, the average annual income per
selected families received from demonstrated vegetables
was Rs. 33162/- (Fig. 19-21).

Fig. 19: Demonstration of bottle gourd (Kashi Ganga) in
Tohfapur village, Varanasi

Table 16: Impact of Demonstrations at Farmers’ Field
Crop

Area
(ha)

Bottle Gourd
Sponge
Gourd
Pumpkin
Okra
Cowpea

76.93
77.55

Tomato
Brinjal
Chilli
French bean
Pea
Radish
Palak
TOTAL

ProducTotal
Market Produce
tivity
Production Rate Value
(ton/ha)
(ton)
Rs/Q
(lakh
Rs.)
41.0
3154.13
700.00 220.79
36.0
2791.80
500.00 139.59

65.28
79.43
51.41
78.64
73.20
53.57
7.90

34.0
14.0
12.2
24.0
46.0
19.0
11.0

2219.52
1112.02
627.20
1887.36
3367.20
1017.83
86.9.00

800.00
1200.00
1200.00
800.00
700.00
1000.00
1500.00

177.56
133.44
75.26
150.99
235.70
101.78
13.06

36.35
10.08
2.13
612.47

11.0
36.0
12.0
24.68

399.85
362.88
25.56
16965.35

1200.00
800.00
500.00

47.98
29.03
1.28
1326.46

Vegetables due to its short duration, high yield,
economic viability and ability to generate on-farm and
off-farm employment are widely practiced by small and
marginal farmers under different cropping system. The
average productivity of Uttar Pradesh in green
vegeta bles is merely 1 7.0 4 q/ ha w hereas t he
demonstrated varieties of IIVR showed 24.68 q/ha ie.,
44.8% higher than state productivity. Further, the results

Fig. 20: Demonstration of okra (Kashi Kranti) in Dhanauta
village, Mirzapur

Fig. 21: Demonstration of cowpea (Kashi Nidhi) in
Naharpatti village, Jaunpur
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Vegetable varieties developed by institute in
cucurbits viz., Kashi Ganga in bottle gourd, Kashi
Divya in sponge gourd and Kashi Harit in pumpkin
were demonstrated in an area of 219.76 ha fetched a
better marketable yield of 8165.45 tons which was
~23% more than the other practiced varieties. Bush
type, dark green color cowpea variety Kashi Kanchan
and Kashi Nidhi are widely adopted across the country
due to their good marketable features and the
demonstrations of these varieties in an area of 51.41 ha
in Eastern Uttar Pradesh fetched a return of Rs. 75.26
lakh within a short span of only 100 days. Similarly,
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okra cv. Kashi Kranti and Kashi Pragati demonstrated
in 79.43 ha yielded 1112.02 tons of produce with a
gross return of Rs. 133.44 lakh. Demonstrations of
solanaceous crops (tomato, brinjal & chilli) were
conducted during Kharif season only in an area of
205.41 ha with a gross return of Rs. 488.47 lakh. As the
results of successful performance of vegetable varieties
developed by the institute, huge demand of seeds were
observed in the institute as well as number of farmers
are coming forward in seed production for selfsustainability and commercial marketing.
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MEGA PROGRAMME 6: INTEGRATED
PLANT HEALTH MANAGEMENT
Programme Leader: A.B. Rai

Project 6.1: Bio-Intensive Management of
Ma jor Inse ct Pests of Vegetables in t he
Current Scenario of Climate Change

Evaluation of different modules for
management of sucking pests and viral
diseases in okra
Different pest management modules were
evaluated against sucking insect pests and its impact
on viral diseases in okra (cv. Kashi Pragati). Among
these, Integrated module comprising of bajra as border
crop sown 15 days before okra sowing, use of black

silver reflective mulching, seed treatment with virkon
S @ 5 g/l (as seed disinfectant) followed by
imidacloprid @ 3g/kg seeds after 24 hrs, instalation of
yellow sticky trap 1-2 traps/50 sq m, spray of salicylic
acid @ 2 mM at 15 DAS, spray of flonicamid 50 WG @
0.3 g/l @ 17 DAS, spray of Boron 0.2% + Zinc 0.5% +
soil drenching of humic acid 5 ml/l at 20 DAS, spray
of chlorantraniliprole 10 OD @ 1.8 ml/l at 27 DAS,
spray of salicylic acid @ 2 mM at 25 DAS, spray of
flupyridifurone @ 2.5 ml/l at 35 DAS and spray of
neem insecticide @ 3-5 ml/l at 45 DAS was most
effective in reducing the jassid (92.83%) whitefly
(78.57%) populations and lowest fruit damage (9.67%)
with highest marketable fruit yield (106.80 q/ha)
(Table 1 and Fig. 1-2). In integrated module the YVM
disease was lowest (9.80%) as compared to untreated
control (40.70%).

Table 1: Effect of different pest management modules against sucking insect pest in okra
Number / three leaves
Jassid

PR *

Whitefly

PR*

% Fruit
damage

T1 - Integrated Module

1.53

92.83

3.15

78.57

9.67

106.8

T2 –Old Reccomended
Module

3.68

82.73

6.25

57.48

14.23

70.85

T3-Farmers’ practice

10.95

48.53

9.53

35.20

15.33

56.15

T4- Untreated control

21.28

14.70

23.15

17.648

SE(m) ±

0.32

0.19

0.98

44.13

CD

1.01

0.61

2.96

Treatment

Yield
(q/ha)

*PR = Percent Reduction

Fig. 1: Integrated Module

Fig. 2: Untreated Control
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Project 6.2: Toxicological investigations on the
novel insecticide molecules and plant origin
insecticides against major insect pests of
vegetables
Molecular diversity of brinjal shoot and fruit borer
Leucinodes orbonalis collected from different
agroecological zones of India using mitochondrial
cytochrome oxidase I gene : Molecular diversity
analysis of brinjal shoot and fruit borer Leucinodes
orbonalis collected from different agroecological zones

of India based on mitochondrial cytochrome oxidase I
(MtCOI) gene, indicated that all the populations were
monophyletic and does not share with any other group.
The phylogenetic analysis showed 3 major clades and
5 subclades (Fig. 3). Out of 33 L. orbonalis sequences, 17
haplotypes were identified and majority of haplotypes
were related to Solan, Himachal Pradesh, India (Fig.
4). Thirty three DNA sequences were submitted to
GenBank and accession numbers (KY176832 to
KY176863) were obtained from NCBI.

Fig. 3: Phylogenetic analysis of L. orbonalis sequences and Neighbour joining tree constructed using approach by
applying K2P model with 1000 bootstrap support (Analysis from MEGA 7.0).
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Fig. 4: Haplotype Network analysis of L. orbonalis sequences showing 17 haplotypes

DNA barcoding of brinjal shoot and fruit
borer, L. orbonalis samples collected from
different parts of India
Thirty three DNA Barcodes (AGIMP054-16 to
AGIMP086-16) were developed and submitted to

Barcode of Life Database (BOLD) for different
populations of brinjal shoot and fruit borer Leucinodes
orbonalis collected from different parts of India (Fig. 5).
These barcodes developed may be used as diagnostics
of the pest from different regions.

Field evaluation of different insecticide use
strategies as resistance management and
control tactics for sucking pests of okra
A field experiment was conducted to evaluate the
different insecticides use strategies as resistance
management and control tactics for sucking pests of
okra (cv . Kashi Pragati). Rotational st rategy I
comprising of foliar application of flupyridifuron
@ 2.5 ml/l followed by flonicamid@ 0.3 g/l and
cyantarniliprole @ 1.8 ml/l was effective in reducing
the leafhopper (83.71%) and whitefly (75.43%)
populations with highest marketable fruit yield (120.65
q/ha) (Table 2).
Fig. 5: DNA barcods for L. orbonalis
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Table 2: Evaluation of different insecticide use strategies aganist sucking pests of okra
Dose
(mg or
ml/l)

Treatments

PTC

Avg. No of leafhoppers*
(3 leaves/plant)
Avg.

PTC

Avg. No of whitefly*
(3 leaves/plant)

PPOC

Avg.

PPOC

Yield
(q/ha)

Sequential Strategy
Flupyridifuron 200SL

2.5

16.00

9.44

75.89

13.00

7.96

68.03

108.57

Flonicamid 50WG

0.3

17.67

8.40

79.07

12.67

6.80

71.76

116.65

Cyantarniliprole 10OD

1.8

16.33

16.71

62.84

13.00

5.69

76.24

115.46

Imidacloprid 17.8 SL

0.50

14.00

25.44

48.42

13.67

15.91

39.79

104.16

Thiomethoxam 25WG

0.35

15.67

31.16

40.23

13.33

18.09

32.70

91.29

Rotational Strategy
Rotational Strategy I

0.35

16.67

5.96

83.71

14.33

5.60

75.43

120.65

Rotational Strategy II

-

18.33

7.93

78.90

14.00

6.42

72.66

119.32

Untreated Control

-

16.67

49.47

13.33

28.00

SE(m) ±

0.65

82.99

0.42

CD(P=0.05)
1.95
*PTC: Pre-treatment count; PPOC: Percent protection over control

1.29

doses of cyantraniliprole, the dose @ 1.8 ml/L was
found to be most effective with 74.24 and 88.51%
reduction in leafhoppers and whitefly population,
respectively, as compared to untreated control (Table
3). The residue dissipation and safety evaluation of
cyantraniliprole in okra fruits indicated 1.0 and 2.0
days of Pre Harvest Interval (PHI) for single and double

Field bioefficay and residue dynamics of
new insecticide cyantraniliprole 10 OD in
okra
Field b ioeffica cay of new insecticide
cyantraniliprole was tested against sucking insect
pests of okra (cv. Kashi Pragati). Among three different

Table 3: Bio efficacy of cyantraniliprole against leafhoppers and whitefly of okra
Treatments

Avg. No of leafhoppers*
(3 leaves/plant)

PTC

PTC

Avg. No of whitefly*
(3 leaves/plant)

Avg.

PPOC

Avg.

PPOC

Cyantraniliprole 10 OD @ 1.2 ml/l

3.67

12.43

59.58

6.00

4.38

77.44

Cyantraniliprole 10 OD @1.5 ml/l

3.67

10.80

65.42

6.33

3.84

80.00

Cyantraniliprole 10 OD @1.8 ml/l

2.33

8.01

74.24

7.33

2.02

88.51

Rynaxpyr 18.5 SC @ 0.25 ml/l

3.33

13.72

55.32

5.33

8.73

59.88

Emamectin Benzoate 25 WG@ 0.35 ml/l

3.67

13.17

57.21

7.00

10.89

45.04

Imidacloprid 17.8 SL @ 0.5 ml/l

3.67

11.31

63.59

6.00

11.78

39.93

Thiamethoxam 25 WG @ 0.35 g/l

3.33

10.93

64.38

7.00

10.58

50.02

Control

4.00

27.07

6.67

21.67

SEm±

0.64

0.75

CD

1.93

2.25

CV

5.69

8.86

*Pooled data of three sprays; PPOC = Percent Protection over control

Table 4: Persistence and dissipation of cyantraniliprole 10 OD in okra fruits
Parameters

Cyazypyr

EU-MRLs
(mg kg -1)

R2

1.5
1st + 1st Order

1st Order

Recommended
Dose

Double the
Recommended Dose

Recommended
Dose

Double the
Recommended Dose

0.999

0.97

0.996

0.973

DT50 (days)

1.5

1.5

1.5

1.5

PHI (days)

1.0

2.0

1.0

2.0
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dose in whole fruits, respectively (Table 4). The dietary
exposure of the measured residues for cyantraniliprole
was lower than the MPI of 0.16 mg person-1 day-1 on all
the sampling days for single as well as double dose
and found low risk of acute toxicity and safety
regarding use of cyantraniliprole (Fig. 6).

Fig. 7: Damage symptoms of mirid bugs on young leaves

Fig. 6: Dissipation of cyantraniliprole 10 OD in okra fruits
Fig. 8: Mirid bug damage on fruits

Field efficacy of differen t in secticid es a nd
biopesticides against mirid bug and red pumpkin
beetle in bottle gourd: Mirid bug, Nesidiocoris cruentatus
(Ballard) is an emerging pest on bottle gourd (Fig. 7-8).
Different insecticides and biopesticide were evaluated
against this pest under field conditions. Among
different nenicotinoid insecticides, thiacloprid was
found to be most effective against mirid bug and red
pumpkin beetle with 87.04 and 81.93% reduction in
population, respectively, as compared to untreated
control with highest fruit yield (218.50 q/ha).
Thiamethoxam and acetamiprid were the next best
treatments (Table 5).

Chrysoperla zastrowi sillemi, sulfoxaflor, spirotetramate,
thiacloprid and thiamethoxam were found to be
harmless (< 30% mortality); cya ntra niliprole,
flu pyra difu rone, flonicamid , sp irom esifen,
diafenthiuron, imidacloprid, neem oil were slightly
harmful (30–79% mortality); whereas, cypermethrin,
neem oil 5 ml/L were harmful (> 99% mortality) in
direct spray bioassay method. In diet contamination
bioassay method, Sulfox aflor, Spirotetra mate,
Thiacloprid and Thiamethoxam were found to be
harmless (< 30 % mortality). Cya ntranilip role,
Flu pyra difu rone, Flonicamid , Sp irom esifen,
Diafenthiuron, Imidacloprid, Neem oil 2.5 ml/L were
slightly harmful (30–79%); Cypermethrin, Neem oil 5
ml/L were harmful (>99%) (Fig. 9).

Safety evaluation of newer insecticides to green lace
wing Chrysoperla zastrowi sillemi under laboratory
conditions: Among different insecticides tested, against

Table 5: Effect of insecticides and biopesticides against mirid bug and RPB in bottle gourd
Treatments

PTC

No. Mirid Bugs
Avg.

PPOC

PTC

Avg.

No. RPB
PPOC

Yield
(q/ha)

Imidacloprid 17.8 SL @ 0.5 ml/l

21.67

8.31

77.18

6.00

2.57

76.50

190.75

Thiomethoxam 25 WG @ 0.35 g/lit

20.67

6.64

82.06

6.00

3.70

65.81

173.20

Thicloprid @ 0.65 ml/lit

19.67

4.89

87.04

6.67

1.97

81.93

218.50

Acetamiprid @ 0.2 gm/lit

20.33

9.33

73.78

6.67

2.14

80.34

192.52

Dimethoate @ 2 ml/lit

21.33

11.07

68.16

6.67

2.36

78.44

161.77

Azadirachtin 1500 ppm @ 2 ml/l

22.33

20.56

44.91

7.00

3.93

64.33

155.78

Control

22.67

36.82

8.67

10.86

SEm±

0.55

0.26

CD

1.64

0.80

CV

3.77

3.25

146.12

PTC= Pre Treatment Count, PPOC = Percent Protection over control
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Project 6.3: Biological Control of major Insect
Pests of Vegetable crops
Occurren ce o f Brachy meria la su s, a so lita ry
koinobiont, pupal endoparasitoid of cucumber moths
Diaphania indica: A solitary, koinobiont, pupal
endoparasitoid Brachymeria lasus (Walker) was
recovered from Diaphania indica infesting bitter gourd
in Varanasi, U.P. (Fig. 11) The maximum of 19.2%
parasitization was recorded during October 3rd week
(Fig. 12). The parasitoid parasitizes host larvae in their
early and mid-developmental phase, most preferably
third or fourth instar, and finally kills the pupae before
reaching to adult.

Fig. 9: Effect of newer insecticides to green lacewing
Chrysoperla zastrowi sillemi in different bioassy
methods

Comparison of different bioassay methods for
monitoring the susceptibility of BSFB, Leucinodes
orbonalis to different insecticide: 16 insecticides
belonging to different groups were evaluated by three
bioassay methods viz., fruit dip, direct spray and larval
dip against third instar larvae of L. orbonalis. Large
variation was observed in the mortality of BSFB in all
the three bioassay methods. BSFB larvae was highly
susceptible to diamide insecticides, Emamectin
benzoate, spinosad when treated with all the 3
bioassay methods. For most of the insecticides fruit
dip method was most suitable to determine the
susceptibility of BSFB (Fig. 10).

Fig. 10: Susceptibility of L. orbonalis to insecticides in
different bioassy methods
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Fig. 11: Adult of Brachymeria lasus

Association of endoparasitoid Pristomerus euzopherae
(Hymenoptera: Ichneumonid) with stem borer,
Euzophera perticella (Lepidoptera: Pyralidae), a
serious pest of grafted and ratoon brinjal: Occurrence
of Euzophera perticella on eggplant (Table 6) and its
prominent endoparasitoid, Pristomerus euzopherae were
studied. The E. perticella incidences were observed from
the second fortnight of February onwards (13.5% stem
damage) which increased gradually with 29.75, 51.5,
76.5 and 89.7% stem damage during the months of
March, April, May and June, respectively, and where
Table 6: Biological events in life-cycle of E. perticella
on eggplant under laboratory conditions
Biological parameters Minimum Maximum Mean* ± SD
Fecundity (Nos.)
111
256
179.10 ± 37.94
Egg viability (%)
79
90
83.90 ± 3.98
Oviposition period
4
11
7.45 ± 2.14
(days)
Incubation period
3
9
6.35 ± 1.96
(days)
Total larval period
29
47
38.40 ± 6.74
(days)
Pupal duration (days)
7
14
10.10 ± 2.44
Adult longevity (days)
Male
4
8
6.08 ± 1.39
Female
5
13
8.68 ± 2.79

SD= Standard Deviation; *Means are based on ten replications
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Fig. 12: Seasonal incidence and parasitization (%) of Brachymeria lasus on Diaphania indica

almost all the plants were affected by this borer during
July (Fig. 13-15). An Ichneumonid endoparasitoid,
Pristomerus euzopherae was recorded associated with
this stem borer. Incidence of this parasitoid was
recorded during second fortnight of April (1.91%
parasitization) with highest parasitization (12.48%)
during July followed by June (7.73%).
Fig. 13: Seasonal incidence of E. perticella and its parasitoid
on brinjal at Varanasi, Uttar Pradesh

Fig. 14: Adult of endoparasitoid
Pristomerus euzopherae

Fig. 15: Larvae of E.
perticella on brinjal
stem

Biointensive management of South American tomato
Pin Worm, Tuta absoluta (Meyrick) (Gelechiidae:
Lepidoptera): Studies were conducted to determine the
most effective biopesticides against the South American
tomato Pin Worm, Tuta absoluta, a recently introduced
pest in India. Larvae of T. absoluta feed on the mesophyll
tissues of the leaf, leaving only the epidermis intact,
resulting conspicuous leaf blotches of irregular shape
on the leaves (Fig.16). This nefarious oligophagous pest
can attack the tomato plants, from seedlings to mature
stage. On fruits, small minute pin-sized hole is often

(A)
(B)
Fig. 16: American pin worm infestation on tomato leaf (A)
and fruit (B)
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visible (Fig.17). Damaged fruits with galleries often
invaded by secondary infections by pathogens, leading
to fruit rot. A series of biopesticides like Beauveria
bassiana (both commercial formulation and IIVR strain)
@ 5 g/lit, Metarhizium anisopliae (both commercial
formulation and IIVR strain) @ 5 g/lit, Lecanicillium
(=Verticillium) lecanii @ 5 g/lit, Bacillus thuringiensis @
2 g/lit, Bacillus subtilis-2 (BS-2) @ 2 g/lit and Neem oil
(1%) were evaluated against second instar larvae of T.
absoluta. Amongst the biopest icid es, Bacill us
thuringiensis and Bacillus subtilis-2 were found more
promising causing 66.7, 73.37 and 53.36, 66.70%
mortality after 48 and 72 HAT, respectively (Fig.18).

Fig. 17: Leaf residue bioassay method with different
entomopathogens against T. absoluta

Fig. 18: Biorational management of South American pin
worm, T. absoluta

Efficacy of different biopesticides alone and their
combination with neem oil (1:1) against bottle gourd
mirid bug, Nesidiocoris cruentatus: Talc based

formulations of three promising entomopathogenic
fungi viz., Beauveria bassiana IIVR strain (1×1010 cfu/g),
Metarhizium anisopliae IIVR strain (1×1010 cfu/g) and
Lecanicillium (=Verticillium) lecanii (2×108 cfu/g) and
Neem oil (1%) were tested alone and their 1:1
combinations against bottle gourd mirid bug, N.
cruentatus, an emerging pest of bottle gourd. Amongst
the different biopesticides tested, neem oil (1%) was
found most promising and registered lowest median
lethal time (50.31 h). In case of three entomopathogenic
fungi, B. bassiana IIVR strain at recommended dose was
more effective (52.26 h) followed by L. lecanii (56.59 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 compatibility and
synergistic activity against adults of N. cruentatus as
evidenced by their lowest median lethal time of 41.85 h
amongst all the treatments (Table 7). However, other
two EPF i.e., M. anisopliae and B. bassiana were also
found promising against this mirid bug. From our
present investigation, it is evident that white halo
fungus, L. lecanii apart from controlling different
sucking insect pests, also controls these mirid bugs.
Moreover, they are also compatible with plant origin
insecticides like neem oil.
Compatibility and synergism of major neonicotinoids
with different entomopathogenic fungi (EPF) against
Lipaphis erysimi Kalt.: To control the Lipaphis erysimi
feeding cole crops commonly using neonictinoids
(Imidacloprid, Thaimethoxam) and biopesticides viz.,
Beauveria bassiana – IIVR strain, Metarhizium anisopliae
– IIVR strain, Lecanicillium lecanii were tested at half of
their recommended doses and found compatible and
against L. erysimi. Combination of imidacloprid and L.
lecanii took the lowest median lethal time (26.35 hour)
and there by recording highest Co-toxicity coefficient
(CTC) value (1.24). A similar observation was also
noted in case of Thiamethoxam where L. lecanii when
mixed with Thiamet hoxa m at half of their

Table 7: Bio-efficacy of different entomopathogens alone and in combination with neem oil (1:1) against adults
of N. cruentatus
Biopesticides
Metarhizium anisopliae IIVR strain
Beauveria bassiana IIVR strain
Lecanicillium lecanii
Neem oil (1%)
Metarhizium anisopliae IIVR strain + Neem oil
Beauveria bassiana IIVR strain + Neem oil
Lecanicillium lecanii + Neem oil
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Heterogenity
df
χ2
6
2.029
7
1.904
5
2.123
6
0.566
5
5
5

3.186
3.286
3.371

Regression Equation
(Y=)

LT 50
(hr)

Fiducial
Limit

31.30X – 0.605
32.02X – 0.502
4.058X – 2.112
2.369X – 0.967

61.81
52.26
56.59
50.31

76.06 – 56.22
62.96 – 43.48
66.16 – 48.11
64.26 – 39.39

4.852X – 3.026
3.869X – 1.339
4.104X – 1.656

45.10
43.49
41.85

51.78 – 39.28
51.70 – 36.59
49.71 – 35.24
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Table 8: Median lethal time of neonicotinoid insecticides and EPF alone and their 1:1 combinations against
adults of Lipaphis erysimi
Treatments
Beauveria bassiana
Metarhizium anisopliae
Lecanicillium lecanii
Imidacloprid 17.8 SL
Beauveria bassiana + Imidacloprid (1:1)
Metarhizium anisopliae + Imidacloprid (1:1)
Lecanicillium lecanii + Imidacloprid (1:1)
Thiamethoxam 25 WG
Beauveria bassiana + Thiamethoxam (1:1)
Metarhizium anisopliae + Thiamethoxam (1:1)
Lecanicillium lecanii + Thiamethoxam (1:1)

Co-toxicity coefficient =

Heterogeneity
df
χ2
5
0.446
5
0.507
5
0.337
4
0.251
4
1.533
6
0.266
6
0.408
5
0.131
4
0.932
5
1.703
5
2.390

Regression
equation (Y=)

Median lethal time
(LT50 ) (h)

3.802X – 1.426
3.911X – 1.698
3.909X – 1.456
3.296X – 0.284
2.308X + 1.533
2.376X + 1.426
2.809X + 1.009
2.902X + 0.738
2.104X + 2.225
2.984X + 1.002
1.733X + 2.850

48.99
51.60
44.83
40.10
31.79
31.91
26.35
29.43
20.86
21.86
17.41

Fiducial limit Co-toxicity
coefficient
57.16 – 42.01
60.63 – 43.91
51.27 – 39.20
46.40 – 34.65
39.22 – 25.77
40.18 – 25.34
31.45 – 22.07
34.53 – 25.08
26.31 – 16.54
26.69 – 17.90
23.31– 13.04

----1.26
1.26
1.52
-1.41
1.35
1.69

LT50 value of Imidacloprid or Thiamethoxam alone
LT50 values of insecticide and EPF mixtures

recommended doses took the lowest median lethal time
(17.41 hour) and with highest CTC value (1.30) (Table
8). 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.
Biosafety of neonicotinoids and entomopathogenic
fungi alone and their mixtures against green lace
wing: Entomopathogenic fungi viz., Beauveria bassiana
– IIVR strain, Metarhizium anisopliae – IIVR strain,
Lecanicillium lecanii and neonicotinoids (Imidacloprid,
Thaimethoxam) alone and their 1:1 mixture were also
tested by direct spray method on second instar grubs
of C. z. sillemi reared on Corcyra eggs under laboratory
conditions and mortality was recorded after 24 and 48
hours after the treatment (HAT). These pesticides were
classified for recognizing adverse effects (percent
reduction of mortality over control) on beneficial and
non-target arthropods as given by IOBC where: class I
- harmless (<30%), class II - slightly harmful (30-79%),
class III - moderately harmful (80-99%) and class IV harmful (>99%).
Toxicity against second instar grubs of C.z.sillemi
indicated that these entomopathogens did not cause
any mortality both 24 and 48 HAT. In contrast, duo
neonicotinoids caused significantly higher mortality.
Thiamethoxam proved most toxic towards this
polyphagous predator as 83.33 and 100% mortalities
were recorded after 24 and 48 HAT, respectively,
followed by Imidacloprid (73.25 and 86.78% mortalities
at 24 and 48 HAT). Interestingly, when these EPF and
neonicotinoids were mixed together they were found

relatively safer. Amongst the mixtures, lowest mortality
(5.56%) was recorded on L. lecanii + Imidacloprid at 24
HAT followed by L. lecanii + Thiamethoxam (18.75%)
at 48 HAT. As per IOBC classification on biosafety of
pesticides to the beneficial and non-target arthropods,
all the EPF alone and their 1:1 combination with
neonicotinoids were practically harmless (< 30%
mortality) to the second instar grubs of C.z.sillemi except
M. anisopliae + Thiamethoxam which had mortality
33.33% after 48 HAT i.e., recorded as slightly harmful.
Interestingly duo neonicotinoids at their recommended
doses were found moderately toxic (mortality ranged
between 80-98%) whereas Thiamethoxam was found
harmful by registering 100% mortality at 48 HAT. So,
from the present study, it is evident that mixing of EPF
with chemical insecticides like neonictinoids not only
enhanced their individual efficacy but also reduces
the synthetic insecticides load to the environment and
also found to be safe to the grubs of C.z.sillemi, a potential
polyphagous predator in vegetable ecosystem (Fig. 19).

Fig. 19: Toxicity of different EPF and neonicotinoids against
C.z.sillemi
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Mass rearing of greater wax moth (Galleria mellonella
L.) fo r isolation and mass multiplication of
entomopathogenic nematodes (EPN) : Mother culture
of greater wax moth (Galleria mellonella L.) was obtained
from ICAR-National Bureau of Agricultural Insect
Resources (NBAIR), Bengaluru for isolation and mass
multiplication of entomopathogenic nematodes (EPN)
at Varanasi conditions. G. mellonella culture was further
mass multiplied using standard artificial diet in the
laboratory of ICAR- IIVR Varanasi and the culture of
G. mellonella is continuously maintained.

respectively.
Isolated entomopathogenic nematodes were
identified using ITS markers. Among twelve isolates,
three isolates viz. IIVRS01, IIVRS03 and IIVRS09 (Table
9) has been identified as Steinernema siamkayai (Fig.20).
Based on ITS sequence, phylogenetic tree has been
constructed by using MEGA 6.0 (Fig.21). These twelve
isolates were cultured and maintained on G. mellonella
for future research work.

Table 9: Entomopathogenic nematodes identification and characteristics of the site of isolation in Uttar Pradesh
Isolate code
IIVRS01
IIVRS03
IIVRS09

Nematode species
Steinernema siamkayai
Steinernema siamkayai
Steinernema siamkayai

Geographical origin
IIVR, Varanasi
IIVR, Varanasi
CAFRI, Jhansi

Latitude
25.18244
25.18228
25.50773

Longitude
82.87184
82.87786
78.5444

Habitat
Basalla
Alstonia scholaris
Neem

Soil texture
Silt loam
Silt loam
Sandy soil

Project 6.4: Management of important fungal
diseases of vegetable crops
Tomato (cv. Kashi Aman) treated seeds were
subjected to germination test using blotter methods.

Fig. 20: PCR amplified ITS region of Steinernema
siamkayai L: Ladder, 1: IIVRS01, 2: IIVRS03 and 3:
IIVRS09

In vitro seed germination was less than control
indicates lethal effect on seeds by the treatments.
Maximum seedling stand (50.5%) was in T4= Seed
treatment by carbendazim @ 0.2% + nursery soil
drenching by fosetyl-Al @ 0.1%. Minimum fruit rot
caused by Phytophthora infestans incidence in terms of
yield (1.84q/ha) was in chemical treatments (T3 & T4).
However, late blight reduction and yield increase was
at par in all the treatments (Table 10).
Isolation, identification and characterization of
tomato late blight pathogen (P. infestans): Isolation
on 13 semi synthetic and synthetic media with Nystatin
and Rifampicin antibiotic failed to run the hyphae from
tomato leaf. Colonized green tomato slices and potato
slices failed to run hyphae on culture media.

Fig. 21: Phylogenetic tree of IIVR isolates Steinernema
siamkayai

Isolation and identification of Entomopathogenic
nematodes (EPN) from Uttar Pradesh: Surveys were
conducted at Varanasi, Deoria and Jhansi districts of
Uttar Pradesh to collect indigenous entomopathogenic
nematodes (EPN). Through soil baiting technique
using last instar of wax moth (G. mellonella) larvae,
total twelve isolates viz., 09, 02 and 01 were isolated
from the soils of Varanasi, Deoria and Jhansi,
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Colonization of tomato infecting P. infestans was
observed on 5 mm-thick sterilized potato/tomato slices
in the form of white mycelial growth after five days of
incubation at 18 ±1°C. Microscopic studies revealed
hyaline, coenocytic, branched hyphae and aseptate
sporangiophores with lemon-shaped, papillate
sporangia. Sporangia (n=100) dimensions were 32
±6.3×20 ±4.9 µm, with a length to width ratio of 1.6.
(Fig. 22). Rye (Secale cereale) grain extract with above
antibiotic is only alternate for its isolation. About 300
grains received from DWR, Karnal and its in vitro
germination was only 68.5%. Out of four sowing dates
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Table 10: Effect of treatment on nursery and main field on tomato
Treatments

Seed germination Seedling stand Rotted fruit
(%)
(%)
weight (q/ha)
T1= ST H86-NV@1% + RD Sel-7-V @10%
70.0
46.37
3.15
(65.0)
(42.68)
T2= ST BATF-43-1 @1% +RD BATF-43-1@10%
73.33
46.12
3.11
(67.0)
(42.77)
T3= ND copper hydroxide @0.1% + RD Tebuconazole
86.69
38.5
1.84
@0.1%
(75.77)
(38.05)
T4= ST Carbendazim @0.2% + ND fosetyl-Al @0.1%
74.12
50.5
1.84
(67.8)
(45.25%)
T5= ST Sel-7-V @1%
76.67
50.0
3.05
(68.93)
(45.15)
T6= Control
86.69
49.75
5.69
(75.77)
(44.77)
CD
7.6
9.3
2.56
CV (%)
11.8
26.81
13.5
Seed treatment (ST), Nursery drenching (ND), Root dipping of seedling (RD)

Healthy
yield (t/ha)
40.37
44.39
39.3
41.67
44.23
49.26
5.81
18.75

Blight
(PDI)
64.0
(53.77)
64.0
(53.69)
60.0
(50.92)
57.0
(49.38)
55.0
(48.59)
61.0
(51.45)
7.54
18.25

Fig. 22: Colonization of P. infestans tomato isolate infecting potato slice and microphotograps of sporangiophoreand
sporangia (40 x)

28th October sowing was best in Varanasi climatic
condition for plant vigour, number of tillers, plant
height, length of ear heads, thickness of ear heads, grain
filling status and its boldness (Table 11).

pathogen culture and incubated for 2 days at 18±10C.
All the inoculated isolates clearly infected the leave
and pods of the hosts with maximum severity on
cowpea leaf (Fig.23). However, infection level was more

Isolation of pure cultures of Sclerotinia sclerotiorum
and cross pathogenicity of its isolates: Six different
isolates of S. sclerotiorum were isolated from vegetable
crops like brinjal (BSS-1), cauliflower (CSS-1), French
bean (FSS-1, 2, 3) and pea (PSS-1). These isolates were
subjected t o cross infectivity test on different
leguminous hosts viz. French bean, dolichos bean,
cowpea, sword bean, kevach and pea adopting leaf
detachment/pod method. The surface sterilized leaf
and pod of these leguminous vegetables aseptically
inoculated with 5 mm mycelial bit of five days old

Fig. 23: Differential level of infection by S. sclerotiorum
on leaves of cowpea, kevach and sword bean while fruits
on dolichos and pea

Table 11: growth and yield status of rye on different planting date at Varanasi conditions
Sowing dates

Avg. No. of tillers /
seed

Avg. Plant height
(cm)

Avg. panicle
height (cm)

No. grains/
panicle

Weight of grains/
panicles (g)

28.10.16
21.11.16

18.25
15.4

117.75
127.1

14.7
14.2

53.0
59.3

1.099
1.143

6.12.16
13.12.16

8.5
7.5

146.9
129.0

15.4
11.75

52.0
51.9

0.870
0.864
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on pods of dolichos bean. It clearly revealed cross
infectivity of the pathogen and its broad spectrum host
range.

tested fungicides, fluopyram 17.7+ tebuconazole 17.7
SC was found most effective at concentration of 250
ppm against all tested isolates of the pathogen. Brinjal
isolate of S. sclerotiorum (BSS-1) produced highest
num ber of sclerot ia (55 no.) on PDA. In vitro
confrontation test was done on isolates of stem rot
pathogen with Trichoderma asperellum, which exhibited
highest mycelial growth inhibition against isolate PSS1 (50.46%) and lowest in BSS-1 (26.15%) after 7 days of
incubation at 18±10C (Table 12 and Fig.24).

Testing of chemo-sensitivity of S. sclerotiorum with
bio-agent and newer fungicides: Chemo-sensitivity
of the pathogen were tested with tebuconazole 250
EC, azoxystrobin 23 SC, fluopyram 17.7+ tebuconazole
17.7 SC, fluopicolide + propamocarb hydrochloride
68.75 SC at concentration of 250, 500, 1000 and 1500
ppm using poisoned food technique. Among in vitro

Table 12: Chemo-sensitivity of S. sclerotiorum towards newer fungicides and bio-agent
Treatment

Conc. (ppm)

Isolates
FSS-1

FSS-2

FSS-3

PSS-1

BSS-1

CSS-1

*MI% *Sc MI% Sc MI% Sc MI% Sc MI% Sc MI% Sc
Fluopicolide + Propamocarb hydrochloride 68.75 SC

Tebuconazole 250 EC

Azoxystrobin 23 SC

Fluopyram 17.7+Tebuconazole 17.7 SC
T. asperellum
Control

250

15.62

40

500

18.75

38

1000

25

1500

52

0

50 21.87 50 34.35 55 9.37 46

6.25 39

0

0

50 21.87 46

50

42 21.87 36

32 28.12 13 9.37 37

25

43 59.37 23
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*MI= Mycelial growth inhibition; *Sc = Number of Sclerotia; NT= Not Tested

Project 6.5: Bioprospecting of microorganisms
associated with vegetable s against plant
pathogens

Fig. 24: Antagonism between T. asperellum and S.
sclerotiorum
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The field experiment conducted for evaluation of
talcum based microbial bio- agents on bottle gourd crop
(cv. Kashi Ganga) to assess disease incidence,
estimation of plant defense related enzymes and yield.
Am ong different treatm ent s of microbial b io
formulations, lowest cercospora leaf spot (percent
disease Index, PDI = 46.64) and highest yield 66.49
tones/ha were recorded with seed treatment @10 g/kg
and foliar spray @1% of Trichderma asperellum
(treatment T6). Highest poly phenol oxidase (PPO)
activity (1.70 g/min) recorded in treatment T-4 and
peroxidase (PO) activity (2.94 g/min) was found higher
in T-7 (Table 13 and Fig. 25-26). The microbial
formula tions sig nificantly influence the yield
compared to control.
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Table 13: Effectiveness of bio-formulation on plant pathogens and yield in bottle gourd
Treatments

T1 - Seed treatment with carbendazim 50
WP@ 2 g/ kg and spray @ 0.1%
T2 - Seed treatment with P. fluorescens @ 10
g/kg seed and spray @ 1%
T3- Seed treatment with Pb-3 @ 10 g/ kg
seed and 3 spray @ 1%
T4 - Seed treatment with Isaria farinosa @ 10
g/kg seed and spray @ 1%
T5 - Seed treatment with Serratia marcesens
@ 10 g/kg seed and spray @ 1%
T6 - Seed treatment with Trichoderma
asperellum @ 10 g/kg seed and spray @ 1%
T7 - Seed treatment with Stenotrophomonas
maltophila @ 10g/kg seed and spray @ 1%
T8 - Seed treatment with Alcaligenes sp. @ 10
g/kg seed and spray @ 1%
T9 - Control
CD (5%)
CV

PDI
Cercspora
blight
56.01

Poly phenol oxidase
activity (75DAS)

Peroxidase activity
(75 DAS)

Yield
(tones/ha)

1.46

2.52

65.60

50.81

1.42

2.85

52.77

51.95

1.39

2.79

61.61

55.19

1.70

2.91

65.29

55.30

1.38

2.54

64.02

46.64

1.49

2.70

66.49

49.13

1.42

2.94

63.04

53.50

1.30

2.76

58.41

60.55
4.21
4.57

1.28
0.03
1.41

2.57
0.29
9.09

51.66
1.73
2.41

Fig. 25: Field view, Cercopsra leaf spot and its microphotograph

autoclaved talcum powder. Calcium carbonate 15 g
and carboxy methyl cellulose 10 g was mixed in talcum
and all four were thoroughly mixed. The formulation
was allowed to dry at room temperature for two days.
The colony forming units of the product was calculated
using potato dextrose rose bengal agar medium. The
viable propagule in different fungal and bacterial
microbes was given below in the Table 14.

Yield
(t/ha
)

Treatments

Fig. 26: Effect of different treatments on Cercospora leaf
spot, PO, PPO activities and yield on bottle gourd

Determination of quality of bioagents in talcum
formulation: The available biocontrol agents were
multiplied in liquid media of potato dextrose broth and
nutrient broth for fungal and bacterial antagonists
respectively. 100 ml broth with 6 culture disc of 10 mm
was incubated for 15 days in fungal antagonists. The
bacterial culture was incubated 48 hours only. It was
blended and about 500 ml content mixed in 1 kg

Table 14: Quantification of Colony Forming Unit
(CFU) in different fungal and bacterial microbial
formulation
S. No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Bioagents/ PGPR
Trichoderma asperllum
Trichoderm viride (BATF-43-1)
Bacillus subtilis (BS-2)
CRB-7
CRB-17
TRB-2
TRB-17
TRB-8
TRB-24
TRB7

CFU/ml
2.0x107
4.3x107
3.92x10 11
2.6 x10 11
4.0 x10 11
3.6 x10 11
3.34 x10 11
2.70 x10 11
1.82 x10 11
1.80 x10 11
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Proje ct 6 .6 : Ma na ge me nt of Import ant
Bacterial Diseases of Vegetable Crops
The field evaluation of fungicides, bactericides
and bacterial bio-agents was done against bacterial
spot (Xanthomonas) and bacterial speck (Pseudomonas)
of tomato (cv. Kashi Amrit). All treatments were found
free from incidence of bacterial blight and bacterial
speck in early phase of the crop. Among different
treatments highest yield (28.54 t/ha) recorded in tomato
with foliar spraying of copper hydroxide 53.8 DF @ 2
g/l at 20 days after transplanting (DAT) and another
two subsequent sprays at 15 days interval in
comparison to control (Table 15).
Management of Black rot of cabbage: The field
evaluation of fungicides, bactericides and bacterial bioag ents was done ag ainst b acterial bla ck rot
Table 15: Effect of treatments on bacterial diseases
of tomato and its yield

(Xanthomonas compestris pv. compestris) of cabbage (cv.
Golden Acre). All treatments were found free from
incidence of black rot on cabbage during the cropping
season. Among different treatments highest yield (27.30
t/ha) recorded in cabbage with foliar sprays of B.
subtilius @10 g/l (T2) at 20 and 35 days after
transplanting (DAT) in comparison to control (Table
16).

Project 6.7: Development of diagnostics kits
for major viruses infecting vegetable crops
Incidence of Tospovirus on different vegetable crops:
During May-2016, symptoms including necrosis on
apical growing bud, yellowing, chlorosis and necrotic
concentric circular spot with green center were
observed on the different vegetable crops in Varanasi
region (Fig. 27). Incidence of tospovirus was recorded
based on the field symptoms are 76% on watermelon,
7% on cucumber, 28% on cowpea, 13% on bottle gourd
10% on muskmelon and 15% on bittergourd.

Particulars
Yield (t/ha)
T1 - Azoxystrobin 23 SC spray @ 1ml/liter
19.79
T2 - Copper oxychloride 50 WP sprays @
25.51
2.5g/liter
T3 -Copper hydroxide 53.8 DF sprays @
28.54
2.0g/liter
T4 – Streptocycline sprays @ 100 ppm
20.02
T5 - P. fluorescens sprays @ 10g/liter
25.1
T6 - B. subtilis (BS 2) sprays @ 10g/liter
22.24
T7 - Control
18.6
CD
2.023
CV
6.263
*Incidence of bacterial diseases was not observed during
cropping season on tomato in experimental field

Table 16: Effectiveness of treatments against bacterial
rot on cabbage and its yield
Particulars
T1 - P. fluorescens WP sprays @ 5g/liter
T2 - B. subtilius WP sprays @ 10g/liter
T3 - T1+ Salicylic Acid sprays @1g/ lit
T4 - T2+ Salicylic Acid sprays @ 1g/lit
T5 - Salicylic Acid sprays @ 1g/lit
T6 – Streptocycline sprays @ 100 ppm
T7- Copper oxychloride 50 WP sprays @
2.5g/liter
T8 - Copper hydroxide 53.8 DF sprays @
2.5g/liter
T9 - T1 + Acibenzolar S- Methyl (ASM) sprays @
0.5gram/liter
T10 - T2 + ASM sprays @ 0.5gram/liter
T11 - Control
CD
CV

76

Yield (t/ha)
25.55
27.30
23.82
24.70
25.55
24.70
23.82
26.00
22.95
16.48
14.72
2.46
8.02

Fig. 27: Incidence of Tospovirus on different vegetable
crops

Detection of Tospovirus in different vegetable crops
through RT-PCR assay: Total RNA was extracted from
symptomatic samples of vegetable crops such as
cucumber, bitter gourd, muskmelon, watermelon, bottle
gourd and cowpea including weed Solanum nigrum
from the bitter gourd field. S. nigrum was showing the
symptoms such as curling of leaves with stunted plant
growth and yellowing of leaves with circular spots
(Fig. 28). T otal RNA was subjected to reverse
transcription-PCR (RT-PCR) assay with the universal
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tospovirus degenerate primer pair (g L3637 5’
CCTTTAACAGTDGAAACAT 3’; gL 4435c – 5’
CATDGCRCAAGARTGRTARACAGA 3’). Among the
12 samples with symptom variation tested, 3 samples
(bitter gourd, musk melon and bottle gourd) were found
negative for presence of tospovirus and the remaining
9 samples showed positive with the amplification of
~800bp (Fig. 29).

F:5’ATGTC TAACGTYAAGCAGCTC3’; GK PBNV CP
R:5’TTACAATTCCAGCGAAGGAC3’ and Watermelon
bud necrosis virus (WBNV) specific primer pairs, and
GK WBNV CP F: 5’AATAAACTAATGACA
CACACAAA3’; GK WBNV CP R: 5’ACGTTTCCA
KAGTAAACACCAT3’. Among the samples tested, all
the 3 cowpea samples were positive for the presence of
PBNV with an amplicon of ~800bp (Fig. 30). Also,
samples of watermelon and bitter gourd were positive
for WBNV with an amplicon of ~950bp (Fig. 31). In
addition, Solanum nigrum plants were also positive for
the infection of WBNV. This shows S. nigrum acts as a
reservoir host for the WBNV to infect the cucurbitaceous
host and is recorded for the first time in India. In
addition to above samples, previous year samples of
tomato, brinjal, Solanum torvum were also amplified
using universal and species specific primer pairs
(PBNV and WBNV).

Fig. 28: Symptoms of tospovirus on Solanum nigrum (Weed
host)
Fig. 30: Detection of PBNV from vegetable crops

Fig. 29: Detection of tospovirus from vegetable crops using
universal tospovirus primer pair

Fig. 31: Detection of WBNV from vegetable crops

Specific detection of Peanut bud necrosis virus and
Watermelon bud necrosis virus: RT-PCR assay was
carried out to detect the tospovirus species associated
with the vegetable crops using specific primer pairs.
Peanut bud necrosis virus (PBNV) GK PBNV CP

Sequence analysis of tospovirus: Amplified fragments
of ~800bp using primer pair gL3637/gL 4435c from
the tospovirus infected vegetable samples were cloned
in the TA vector (pTZ57R/T) and the recombinant
plasmids were sequenced. In BLAST analysis, sequence
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results showed tospovirus species PBNV and WBNV
were found associated with the vegetable crops (Table
17). In the phylogentic analysis based on the partial
RdRp region, PBNV strain infecting brinjal and Solanum
torvum grouped together with the Indonesian isolate
(FJ177300) whereas PBNV strain infecting tomato, bitter
gourd and cowpea were forming separate group with
Indian isolate (AF025538). This shows that, there are
two strains of PBNV are prevailing in the Varanasi
region infecting vegetable crops (Fig. 32). Further
sequence analysis of coat protein gene obtained
through specific primer pairs of PBNV and WBNV
confirmed the association of PBNV and WBNV. PBNV
sequences showed 99% identity towards PBNV

(JX511967, JX524443 and JX524450) and 98% identity
towards WBNV (EU373763) reported from earlier from
India. In phylogentic analysis, bitter gourd strain
clustered other with the other WBNV isolates where as
watermelon strain forming separate clade with
EU373763. In case of PBNV, brinjal, cowpea and bitter
gourd isolate form group with Kanpur isolate
(JQ406583) but S. torvum isolate form separate grouping
with Onion isolate reported from Andra Pradesh
(JQ269832) (Fig. 33). From this study, infection of PBNV
on Solanum torvum and mixed infection of PBNV and
WBNV on bitter gourd were documented for the first
time globally.

Fig. 32: Phylogenetic analysis of Tospovirus infecting vegetables in Varanasi region with other known tospoviruses
based on LRNA

78

Annual Report 2016-17
Table 17: Tospoviruses infecting vegetable crops
S. No.

Crop

Virus

1.
2.
3.

Solanum torvum
Tomato
Brinjal

PBNV
PBNV
PBNV

Per cent
98
98
98

4.
5.
6.

Watermelon
Bitter gourd
Cowpea

WBNV
PBNV
PBNV

91
97
98

Sequence identity based on L RNA
Country
Accession number
Indonesia
FJ177300
India (Andhra Pradesh)
AF025538
Indonesia
FJ177300
India (Tamil Nadu)
India (Andhra Pradesh)
India (Andhra Pradesh)

KJ874251
AF025538
AF025538

Fig. 33: Phylogenetic analysis of PBNV and WBNV infecting vegetables in Varanasi region with other known isolates
based on coat protein gene

Documentation of RNA viruses infecting vegetable
crops through Double antibody sandwich –ELISA in
IIVR farm: DAS-ELISA has been performed with 15
polyclonal antiserum obtained from DSMZ, Germany
belongs to different genera such as Tobamovirus
(CGMMV, TMV, ToMV), Tospovirus (CaCV, WSMoV,

IYSV), Potyvirus (WMV, ZYMV, ChiVMV), Cucmovirus
(CMV), Tombusvirus (CNV), Crinivirus (CYSDV, ToCV),
Carmovirus (MNSV) and Potexvirus (PepMV) to
document the distribution of different viruses in IIVR
farm during summer. Among the 15 viruses tested
across 29 different vegetable samples, only 6 viruses
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were detected among the tested samples. Viruses
present in IIVR farm are Cucumber green mottle mosaic
virus (Cucurbits and tomato), Tobacco mosaic virus
(tomato, musk melon and pumpkin), Tomato mosaic
virus (Bottle gourd), Capsicum chlorosis virus (tomato,
bottle gourd, musk melon, pumpkin and capsicum),
Watermelon silver mottle virus (cucumber) and Cucumber
mosaic virus (tomato, bottle gourd, musk melon and
capsicum). Since CGMMV, TMV and ToMV are closely
related tobamoviruses, the cross reactions are also being
observed across the crops. Similarly, tospovirus infected
cucurbits samples are reacting with the Capsicum
chlorosis virus antiserum inspite of its host range
restricted to chilli and tomato (Table 18).

Detection of Begomovirus in different vegetable crops
through PCR: Virus infected samples were collected
from Deoria region and the total DNA was extracted
using CTAB method. Samples were subjected to the
PCR analysis with universal begomovirus primer pairs
Deng 540: 5’TAATATTACCKGWKGVCSC3’; Deng
541: 5’TGGACYTTRCAWGG BC CTTCACA3’ and
PALIc1960: 5’ACNGGNAARACNATGTGGGC3’;
PALIr772: 5’GGNAAR THTGGATGGA3’ which
amplify the begomovirus genome at ~500bp and
~1100bp respectively. Among the 17 samples tested,
12 samples were detected positive for the presence of
begomovirus by the both the primer pairs whereas 3
samples were detected positive by PALIc1960/

Table 18: Distribution of RNA viruses in IIVR farm

1

Tomato

Necrotic spot with green centre

2

Tomato

Stem necrosis

+

3

Bottle gourd

Mosaic mottling

+

4

Tomato

Yellow specks on leaves

+

5

Tomato

Leaf curl

6

Bottle gourd

Mosaic

+

7

Bottle gourd

Mosaic

+

8

Bottle gourd

Mosaic

9

Bottle gourd

Mosaic

10

Cowpea

Necrotic sot on leaves

+

11

Musk melon

Mosaic

+

12

Musk melon

Mosaic + necrosis

+

13

Musk melon

Mosaic

14

Cucumber

Marginal necrosis

15

Pumpkin

Yellowing of leaf with mosaic

16

Pumpkin

Mosaic

17

Pumpkin

Crinkling of leaves

18

Pumpkin

Marginal necrosis

19

French bean

Yellow mosaic

20

Capsicum

Leaf curl

21

Capsicum

Leaf curl

22
22

Musk melon
Capsicum

Mosaic
Leaf curl

23

Capsicum

Leaf curl

24

Cowpea

Mosaic mottling Kashi Kanchan

25

Cowpea

Mosaic mottling Kashi Nidhi

26

Water melon

Necrosis of leaf margin and stem

27

Water melon

Necrosis of leaf margin and stem

28

Water melon

Yellow vein

29

French bean

Leaf crinkling
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CMV

WSMoV

CaCV

Symptom

ToMV

Crop

TMV

No.

CGMMV

Virus tested

+
+
+

+

+

+

+

+

+
+
+

+

+
+

+

+

+
+

+
+

+

+

+
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PALIr772 alone. Remaining two samples of bottle
gourd and bitter gourd were negative with both the
primer pairs (Table 19).
Table 19: Detection of begomoviruses through PCR
assay
S.
Crop
No
1
Wild
cucumber
2
Chilli

Symptom
Mosaic

PCR
result
++

Vein banding

++
+
-++
++
++
++
++
++
++
++

Bitter gourd
Chilli

Yellow vein mosaic
Slight mosaic
Mosaic
Yellow mosaic
Leaf cupping
Leaf curl
Puckering and yellow mosaic
Leaf curl
Slight leaf curl
Reduced leaf, enation, severe
leaf curl
Leaf thickening
Leaf curl

Bitter gourd
Yam
Moringa

Yellowing
Mosaic
Mosaic

+
+
++

3
4
5
6
7
8
9
10
11
12

Pumpkin
Bottle gourd
Ivy gourd
Ivy gourd
Bitter gourd
Bitter gourd
Sponge gourd
Bitter gourd
Chilli
Chilli

13
14
15
16
17

Field screening of sponge gourd samples against
mosaic disease: Sponge gourd lines were screened for
the virus resistance under field conditions based on
visual symptoms observation by following 0-5 scale
score chart. Among the 47 lines screened, 4 lines were
fall under resistant category (viz., 61×15, 77×171,
172×15 and VRSG 136). Nine lines were categorized
under moderately resistant, 22 lines are moderately
susceptible and 8 lines are highly susceptible. VRSG49-1 found to be highly susceptible with percent disease
index (PDI) of 80% (Table 20).
Molecular detection of phytoplasma infecting brinjal
crop: Brinjal sample showing symptoms such as
reduction in leaf size, shortening of internodes,
excessive branching giving witches’ broom appearance
were collected from the naturally infected field of Indian
Institute of vegetable research, Varanasi along with
healthy plants and kept at 4oC. The total genomic DNA
was extracted from the samples and subjected to nested
PCR assay using universal phytoplasma specific
primers P1/P7 followed by nested primer pair 3F/3R.
The PCR amplification products of 1.3 kb from the
infected brinjal leaves (Fig. 34) corresponding to 16S
rRNA gene of phytoplasma was obtained while no
amplification was observed from the healthy samples.

-++

Table 20: Screening of sponge gourd lines against mosaic disease
Line

PDI

Resistance

Line

PDI

Resistance
MR

214×67

45.88

MS

57×14-1

21.67

VRSG 61

21.82

MR

GSG-1

52.50

S

VRSG 91

24.00

MR

VRSG-214

28.15

MS

VRSG 9

14.00

MR

VRSG-70

20.00

MR

VRSG 77

72.00

S

VRSG-195

37.00

MS

Kalyanpur Hari Chikni

16.00

MR

VRSG-136

7.78

R

195×65

33.75

MS

172×15

6.00

R

195×5

35.79

MS

171×1/12

40.00

MS

195×14-1

24.00

MR

57×195

39.00

MS

9×14-1

47.06

MS

VRSG-2/12

73.75

S

61×15

5.00

R

VRSG-49-1

80.00

HS

12×214

45.71

MS

VRSG-1/12

73.68

S

9×194

30.00

MS

Pusa Supriya

45.00

MS

70×195

25.33

MS

14×14-1

26.25

MS

12×194

42.00

MS

180×142-1

30.67

MS

57×914

56.67

S

14×171

47.37

MS

91×1/12

14.74

MR

61×142-1

61.18

S

182×142-1

74.29

S

136×1/12

24.44

MR

9×1/12

64.44

S

VRSG-194

46.44

MS

12×195

26.00

MS

Kashi Divya

28.00

MS

77×171

8.00

R

KSC×194

46.45

MS

49-1×15

20.00

MR

214×1/12-1

34.78

MS

214×171

31.43

MS

R – Resistant; MR – Moderately Resistant; MS – Moderately Susceptible; S – Susceptible; HS – Highly susceptible
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Study on compatibility between bio- agents and with
botanicals: The study on compatibility between bio
agents (H86 V, BS2) and with botanical (Datura extract
0.1%) was conducted by using filter paper disc method
under laboratory condition. The study reveals that, both
the bio agents were compatible to each other (Fig. 1A).
In addition, these bio-agents were shown their
compatibility with Datura extract 0.1% (Fig.35).
Fig. 34: PCR amplification of phytoplasma DNA from
brinjal sample (Lane 1- Undiluted DNA (Stem), Lane 2Undiluted DNA (leaves), Lane3- 1:10 dilution (stem), Lane
4 – 1:20 dilution (stem), Lane 5- 1:10 dilution (leaves), Lane
6- 1:20 dilution (leaves), Lane 7- healthy)

Proje ct 6 .9 : Ma na ge me nt of Ne ma tode s
Infesting Major Vegetable Crops
Community analysis of major plant parasitic
nematodes infested at ICAR- IIVR research farm:
Com munity a naly sis of ma jor plant pa rasitic
nematodes infested on different vegetable crops at
ICAR-IIVR research farm was documented during
2016. The research farm infested with major plant
parasitic nematodes namely root knot nematodes
(Meloidogyne spp.) reniform nematode (Rotylenchulus
reniformis), stunt nematode (Tylenchorhynchus spp.),
lance nematode (Hoplolaimus spp.) and spiral nematode
(Helicotylenchus spp.) The nematodes in descending
order included Meloidogyne, Rotylenchulus reniformis,
Tylenchorhynchus, Hoplolaimus and Helicotylenchus were
found most predominant based on prominence value,
frequency and density (Table 21).

Fig. 35: Study on compatibility between bio- agents and
with botanical A) H86 V + BS2, B) BS2 + Datura extract
0.1% and C) H86 V + Datura extract 0.1%

Management of root knot nematode through biocontrol agents in tomato under field condition:
Management of root knot nematode (Meloidogyne
incognita) in tomato cv. Kashi Aman through different
bio-control agents such as BS2, H86V, botanicals
treated as alone and their combinations (different
treatments) at 0.5% and 1% applied enriched with FYM
@ 5 t/ha which was showed that all the treatments
were increased plant growth and yield compared to
control (Table 22, Fig. 36). Among bio-control and
botanicals treatments their combination (T5) was better
than individual treatments, by registering plant height
75.1 cm, root length 37.7 cm, root population, root knot
index to 1, eggmass 6.3 and enhanced yield 37 t/ha

Table 21: Community analysis of major plant parasitic nematodes at farm
Plant parasitic nematode
genera
Meloidogyne
Rotylenchulus
Hoplolaimus
Tylenchorhynchus
Helicotylenchus

Absolute
density
284
149
97
100
46

Relative
density
42.02
22.04
14.35
14.80
6.80

Absolute
frequency
87.45
48.24
66.67
72.55
29.41

Relative
frequency
28.74
15.85
21.90
23.84
9.67

Fig. 36: Root infestation by root knot nematode (M. incognita) in tomato
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Prominence
value
2655.83
1034.82
792.00
851.75
249.47

Relative
Prominence value
24.35
18.08
21.26
22.18
14.12
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Table 22: Management of root knot nematode (M. incognita) through bio-control agents in tomato
Treatments

T1
T2
T3
T4
T5
T6
Check
T7
Control
CD at
0.05P
SEd
CV

Plant
height
cm
63.6
(8.0)*bc
58.3
(7.7)cd
69.5
(8.4)ab
54.6
(7.4)d
75.1
(8.7)a
73.6
(8.6)a
53.3
(7.3)d
7.2

Root
length
cm
31.0
(5.6)cd
32.0
(5.7)bc
34.0
(5.9)b
29.0
(5.4)d
37.7
(6.2)a
37.0
(6.1)a
25.2
(5.1)e
2.7

Root
population
10g root
21.3
(4.7)c
18.0
(4.3)bc
19.3
(4.5)bc
15.0
(3.9)b
9.0
(3.1)a
9.7
(3.2)a
28.3
(5.4)d
4.5

3.3
6.3

1.2
4.8

2.0
14.7

RKI (0-10)

Egg mass
/plant

Yield
tons/ha

5

24.3
(5.0)
19.3
(4.5)
14.0
(3.8)
24.7
(5.0)
6.3
(2.6)
7.0
(2.7)
35.0
(6.0)
4.6

30.7
(5.6)bc
32.0
(5.7)bc
33.0
(5.8)b
29.7
(5.5)c
37.0
(6.1)a
37.8
(6.2)a
29.0
(5.4)c
3.2

2.1
14.0

1.4
5.5

4
3
5
1
1
8

% increase
over
control
5.8
10.3
13.7
2.4
27.5
30.3
0

Note:- * figures presented in parentheses denotes square root transformed value at (x + 0.5) ; T1-BS2 @ 1% ; T2-H86V @ 1% ; T3-BS2
@ 0.5% + H86V @ 0.5%; T4- Datura extract @0.1%; T5-Datura extract @ 0.1% + BS2 @ 0.5% + H86V @ 0.5%; T6-Carbofuran@1 kg
a.i./ha + Recommended dose of FYM (20 t/ha); T7-Control; RKI-gall index (0-10).

Table 23: Management of root knot nematode (M. incognita) through bio-control agents in bitter gourd
Treatments
T1
T2
T3
T4
T5
T6 Check
T7 Control
CD
SEd
CV

Vine
length
cm
162.7
(12.8)*b
163.3
(12.8)b
170.3
(13.1)b
162.0
(12.7)b
186.7
(13.7)a

Root
length
cm
20.0
(4.5)bc
21.0
(4.6)bc

Root
population 10g
root

Galls/plant

RKI (010)

Rf

Soil
population

Yield
tons/ha

% increase
over
control

22.0 (4.7)c

90.0 (9.5)b

4.0

1.0

173.0 (13.2)b

4.3 (2.2)cd

13.1

18.7 (4.4)bc

95.0 (9.8)b

4.0

1.0

174.3 (13.2)b

4.4 (2.2)bc

15.7

22.0 (4.7)b

20.0 (4.5)bc

93.0 (9.7)b

2.0

0.9

154.0 (12.4)a

4.6 (2.3)b

21.0

19.0 (4.4)c

15.7 (4.0)b

91.7 (9.6)b

5.0

1.0

176.0 (13.3)b

4.1 (2.1)d

7.9

25.3 (5.1)a

9.3 (3.1)a

50.0 (7.1)a

1.0

0.9

141.7 (11.9)a

5.2 (2.4)a

36.8

10.0 (3.2)a

51.3 (7.2)a

1.0

0.9

142.3 (12.0)a

5.3 (2.4)a

39.4

32.7 (5.8)d
2.5
5.5
16.9

112(10.6)c
31.1
6.0
8.8

6.0

1.1

192.7 (13.9)c
4.5
6.1
13.2

3.8 (2.1)e
0.2
0.1
2.9

0.0

182.3
25.7 (5.1)a
(13.5)a
148.0 (12.2)c 16.0 (4.1)d
9.7
1.1
4.4
2.5
3.2
6.7

Note:- * figures presented in ( ) parentheses denotes square root transformed value at (x + 0.5) ; T1 BS2 @ 1% ; T2 H86V @ 1% ; T3:
BS2 @0.5% + H86V @0.5%; T4- Datura extract @0.1%; T5 Datura extract @0.1%+ BS2 @0.5% + H86V @ 0.5%; T6 Carbofuran@1kg
a.i./ha+Recommended dose of FYM (20t/ha); T7 Control; RKI-gall index (0-10)

(27.5%) which was on par with carbofuran treatments
(check T6) @1 kg a.i/ha, the plant height 73.6cm, root
length 37 cm, root population 9.7, root knot index to 1,
eggmass 7.0 and enhanced yield 37.8 t/ha (30.3%),
but which was significantly different over than
untreated control (T7) plant height 53.3cm, root length
25.2cm, root population 28.3, root knot index to 8,
eggmass 35 and enhanced yield 29 t/ha ( 0%).

Management of root knot nematode through biocontrol agents in bitter gourd under field condition:
Management of root knot nematode (M. incognita)
through different bio-control agents such as BS2, H86V,
botanicals treated as alone and their combinations
(different treatments) as seed treatments and soil
application at time of planting in bitter gourd cv
Kalyanpur Barhmashi and after one month of sowing
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at 0.5% and 1% applied enriched with FYM @ 5 t/ha
which was showed that all the treatments were
increased plant growth and yield compared to control
(Table 23). Among the bio-control agents and botanicals
treatments their combination (T5) was better than
individual treatments like plant height 186.7 cm, root
length 25.3 cm, root population 9.3 galls/plant 50, root
knot index to 1, reproductive factor 0.9, soil population
141.7/200 cc soil and enhanced yield 5.2 t/ha (36.8%)
which was on par with carbofuran treatments (check
T6) @ 1 kg a.i/ha plant height 182.3cm, root length
25.7 cm, root population 10, root knot index to 1, galls/
plant 51.3.0, reproductive factor 0.9, soil population
192.7/200 cc soil and enhanced yield 5.3 t/ha (39.4%)
which was significantly over than untreated control
(T7) plant height 148 cm, root length 16 cm, root
population 32.7, root knot index to 6, galls/plant 112,
reproductive factor 1.1, soil population 192.7/200 cc
soil and enhanced yield 3.8 t/ha (0.0%).

fluctuation in the incidence of BSFB in brinjal was
observed during the cropping period. Trap catches was
high from std week 45 onwards with highest peak
during 10th std week (17 moth/trap) (Fig. 37).
Seasonal incidence of cucurbit fruit fly in and around
Varanasi: The seasonal incidence of cucurbit fruit fly,
Bactrocera cucurbitae infesting bottle gourd and bitter
gourd was observed almost throughout its growth
period of during April, 2016 to March, 2017 in and
around Varanasi, Uttar Pradesh, India. The fruit fly
population was higher during Oct-Nov and May –July
months. Highest number of fruit fly (163.67 per trap)
was recorded during 47th SMW (2nd week of November,
2016) followed by 25 SMW (3rd week of June) i.e., 141/
trap (Fig. 38).

Project 6.10: Dynamics of pest and diseases
and development of forecasting models
The dynamics of brinjal fruit and shoot borer
Leucinodes orbonalis in brinjal was studied by installing
the sex pheromone traps. Incidence of BSFB was
recorded during in brinjal during kharif season. Large

Fig. 38: Seasonal incidence of cucurbit fruit fly, B. cucurbitae
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Fig. 37: Population dynamics of BSFB, Leucinodes orbonalis
in brinjal
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EXTERNALLY FUNDED PROJECT
Project 1: Genomics assisted selection of
Sol anum chilense introgressi on li nes for
enhancing drought tolerance in tomato
Resequencing of parental lines of interspecific
cross namely LA1972, Kashi Amrit and VF36 was
completed. All the three parental lines were resequenced
using illumina HiSeq2500 to generate paired end reads
(2X150bp) at a depth of 47.36x (LA1972), 53.16x (VF36)
and 56.63 (Kashi Amrit). Variant calling analysis was
performed using the Genome Analysis Tool Kit (GATK).
A total of 2,60,01,372 SNPs were isolated in this process.
SNPs were filtered using SnpSift tool box. Heterozygous
SNPs were removed and the remaining SNPs were
stringently filtered using the parameters viz. Quality
by Depth > 35.0, Strand Bias < 60.0 and Root mean
square Mapping Quality > 45.0. SNPs from LA1972
and VF36 were isolated separately. A total of
1,67,22,838 homozygous SNPs were isolated out of
which 650,660 passed the first stage of quality filtering
(Fig. 1). SNPs common to both LA1972 and VF36 were
removed and a total of 6,34,399 unique SNPs were
retained. The isolated SNPs were annotated using
SnpEff based on the latest S. lycopersicum ITAG 2.4
annotation available for the tomato reference genome
build 2.50. Out of 6,34,399 high quality homozygous
SNPs unique to LA1972, 73,427 genic SNPs were
identifies. Out of these homozygous SNPs a subset of
384 SNPs were proposed for SNP genotyping following

Fig. 2: Classification of INDELs effect by type

the selection based on the criteria that one SNP for
every 1Mbp region in gene rich region and one SNP for
every 5Mbp in heterochromatin region.
Similarly, Indel analysis was performed on the
resequencing data. Out of the 37,09,099 Indels
identified, a total of 18,56,540 insertions and 18,52,559
deletions were identified (Fig. 2).

Proje ct 2: Introgression of begomovirus
re si st ance genes i n toma to ( Solanum
lycopersicum L.) using MAS and genomics
approach
In the translation program of the project, the BC1F1
generations developed for pyramiding Ty-2 and Ty-3
in the background of ‘Kashi Vishesh’ and pyramiding
Ty-2 and ty-5/ty-6 in the background of ‘Kashi Aman’
were grown in the field. Marker assays were performed
to select the plants carrying target Ty genes using
flanking markers linked to Ty genes. The plants that
tested positive for markers linked to target Ty genes
and resembled recurrent parent morphologically were
selected. The selected plants were backcrossed to
respective recurrent parents to generate BC 2 F 1
populations.

Fig. 1: Classification of SNP effect by type

In discovery program, a total of 170 lines of RIL
(F8:9) population of cross Punjab Chhuhara X H-88-781 were shared with NIPGR, New Delhi for genotypingby-sequencing. The early filial generation (F3) was
generated from the F2 plants of Kashi Vishesh X VRT-
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88-78-4 cross. Advancement of various backcross
generations of interspecific cross Kashi Amrit X [VF36 x LA1972 (S. chilense)] was successfully completed.
These generations will be further advanced for
phenotyping and genotyping.

Project 3: National Innovation of Climate
Resilient Agriculture (NICRA)
Identification of high temperature tolerant sources:
On the basis of morphological, physiological, fruit yield
and quality traits, four genotypes viz. Suncherry, EC
620421, CLN 2026 and CLN 1621 were selected after
evaluation in field and Temperature Gradient Tunnel
(TGT). These genotypes are being used in breeding
programme for introgression of gene for tolerance to
high temperature.
Out of 10 F 1 cross combinat ions, E C620421×Suncherry survived and set the fruits at day
temperature of 38-44°C under field conditions. At full
bloom stage, under highest measurable temperature in
the gradient (41°C), m aximum photosynthetic
efficiency (PS-II) as Fv/Fm was recorded in EC620421×Suncherry (0.561), whereas photosynthetic
efficiency was found lower in Punjab Chhuhara
(0.353). This indicates the inherent potential of EC620421×Suncherry to tolerate heat stress to some extent
maintaining the PS-II activity.
Identification of tomato lines/genotypes for high soil
moisture stress tolerance: Total 84 genotypes were
used in the study for high soil moisture stress tolerance
from July to Nov ember 2016. On the basis of
morphological traits (wilting, yellowing, adventitious
root formation), physiological and biochemical traits,
7 genotypes-Kashi Aman, EC-528422, C-1-1, EC620354, EC-620402, EC-521047 and EC-620512
showed high tolerance to high soil moisture stress (96
h).
Grafting tomato over brinjal rootstock to alleviate high
soil moisture stress: Through cleft and splice/side

grafting, 3500 grafts of tomato prepared on brinjal
rootstocks, particularly IC-111056 and IC-354557 not
showed any wilting or yellowing, and also maintained
higher CCI, chlorophyll fluorescence yields, and
optimum enzymatic and non-enzymatic biochemical
traits when exposed to high soil moisture stress for 48
h during vegetative stage (Aug- Sep; 30-40 DAT) and
96-120 h during reproductive stage (Nov-Dec; 45-60
DAT). The non-grafted or self-grafted plants could not
survive 48 h of high soil moisture stress and died 96 h
after the release from stress (Fig. 3).
More than 500 of grafted tomato Kashi Aman
plants on brinjal rootstock IC-354557 were planted at
farmers’ field in three villages where these grafted
plants recovered after more than 72 h of high soil
moisture stress during Aug.-Sept. 2016.

Project 4: CRP on hybrid Technology (Tomato)
Development of tomato hybrids for high yield and
leaf curl virus tolerance: A total of 110 F1s along with
8 F1s of private sector were evaluated in open field
condition for high yield and ToLCV tolerance (carrying
Ty2 & Ty3 gene). The F1s namely VRTH-16-4, VRTH16-74, VRTH-16-70,VRTH-16-86,VRTH-16-07, VRTH16-80, VRTH-16-136, VRTH-16-75, VRTH-16-05,
andVRTH-16-08 performed better over all the private
sectors hybrids in respect to high yield and ToLCV
tolerance (Fig. 4).
Development of tomato F1s rich in nutrition: (Carotene, lycopene, TSS, ascorbic acid and acidity): A
total of 25 cross-combinations for rich in nutrition viz;
-carotene, lycopene, TSS, ascorbic acid and acidity)
were made for evaluation in next season.
Hybrid tolerant to early blight: A total of 30 crosscombinations for early blight and ToLCV tolerance
were made for evaluation in next season.
Hybrid tolerant to RKN: A t otal of 30 crosscombinations for ToLCV and root knot nematode
tolerance were made for evaluation in next season.
Hybrid tolerant to abiotic (heat, drought and salinity)
stresse s: Develop 45 cross-combinations a nd
transplanted these F1s along with 8 hybrids of private
sectors (check) for heat stress tolerance in open field
conditions. Data recoding is in progress.

Fig. 3: Exposing grafted and non-grafted tomato in high
soil moisture stress condition
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15 cross-combinations were developed for
drought tolerance and shall be evaluated in the next
season. Evaluation of 120 genotypes for salinity
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Plants with Semi-indeterminate growth habit
showing ToLCV tolerant (Ty-2 and Ty-3 gene)
bearing 100-120 fruits/plant maturing in 95-100
days. Fruits are oval having length 5.9 cm and
breadth of 6.25 cm with 4-5 locules, TSS of 4.65.0°Brix, Lycopene 6.33 mg/100gFW, β-carotene
5.01 mg/100gFW


VRTH-16-04

Yield: 12- 14 kg/plant

Plants with determinate growth habit showing ToLCV
tolerant

(Ty-2

and

Ty-3

gene)

bearing

120-130

fruits/plant maturing in 80-90 days. Fruits are spherical
having length 5.1 cm and breadth of 5.5 cm with 3
locules

and

TSS

of

5-5.3°Brix,

Lycopene:

6.20

mg/100gFW and β-carotene: 4.37 mg/100gFW



Yield: 14-16 kg/plant

VRTH-16-86
Plants with Semi-indeterminate growth habit

showing ToLCV tolerant (Ty-2 and Ty-3 gene)
bearing 110-120 fruits/plant maturing in 60-75
days. Fruits are oval having length 4.5 cm and
breadth of 5.7 cm with 3-4 locules, TSS of 44.5°Brix, Lycopene 6.83 mg/100gFW, β-carotene
4.65 mg/100gFW.
VRTH-16-75



Yield: 12-13 kg/plant

Fig. 4: Some promising hybrids developed

tolerance at 0mM, 40mM, 60mM, 80mM and 100mM
NaCl concentrations at the seed germination stage was
done. Ten genotypes namely FLA-7171, Mount Fevet,
Selection-7, KT-8, Angoorlata, Ageta-30, EC-520060,
EC-520076 and EC-520078 expressed tolerance to
salinity at 100 mM NaCl concentration in in-vitro
condition. Further, 25 cross-combinations were
developed for evaluation in the next season.

Project 5: Network Project on Transgenic
Crops (NPTC)
Fruit and shoot borer resistant transgenic brinjal –
Cry1Aa3 gene: Homozygous T5 generation plants of
three cry1Aa3 transgenic brinjal (cv. Kashi Taru) events

(A2, A3, and A7) developed earlier were grown in glass
house. To advance the generation, flowers of these
events were self-pollinated, and T6 generation seed
were harvested from the developed fruits.
Fruit and shoot borer resistant transgenic brinjal –
Cry1Ac gene: Generation advancement of Bt-brinjal
lines (viz. Pant Rituraj, Uttara, Punjab Barsati, VR-14,
IVBL-9, VR-5, EV-1 and EV-4) with high protein
expression and similar to recurrent parent were selected
and further selfing was repeated in this season again.
Plants were again raised for seed multiplication. Btbrinjal seeds were sown in pots in containment proof
insect house and 20 days old seedlings were sprayed
with 100 mg/l of kanamycin. After five to six successive
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sprays the Bt-positive plants survived but the nontransgenic plants died. Further, the positive plants of
each line were transplanted in net house. Selfing was
performed on fully grows plants for multiplication and
T9 seeds of mature selfed fruits from all the six lines
were harvested and stored.
Fruit borer resistant transgenic tomato – Cry1Ac gene:
Eight events of transgenic tomato plants cv. Kashi
Vishesh carrying Cry1Ac gene were advanced to T9
generation. Seeds of the best events IVTT-5 and all other
events were germinated in glass house. After 30 days
of germination six successive sprays of kanamycin
(200 mg/l) were applied to find any escape of
transgenic or low expression of 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 flowers were self-pollinated and seeds from
mat ured fru its were harvest ed for further
multiplication.
Drought, Salt and Cold stress tolerance transgenic
tomato- AtDREB1A: Transgenic tomatolines D41, D53,
D76 and D86 expressing AtDREB1A gene were
advanced to T7 generation. The seeds of all events were
germinated in glass house. After 30 d ays of
germination, screening was done with kanamycin
sprays (200 mg/l) to find 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 flowers
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 T7
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 find
any escape of transgenic or low expression on the
transgene. All the seedlings were survived after
kanamycin spray showing optimum expression of
transgene. E ight seedlings of each event were
transplanted in insect proof net house, their flowers
were self-pollinated and matured fruits were picked
up. Seeds of such fruits were harvested for further
multiplication.
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Project 6: Evaluation of high yielding varieties/
hybrids of cucurbitaceous vegetables for river
be d (di ara l and) cul ti vat ion and
standardization of their agro-techniques
A total of 54 varieties/hybrids of 9 cucurbitaceous
vegetables were evaluated. The crops were sown on
the river bed from 25th to 30th November. For one set of
experiment, nursery was also raised and transplanted.
The recommended management practices were
followed to control the insects. The infection of root
knot nematode was observed in all crops, and it was
most serious in bitter gourd, bottle gourd, pumpkin
and muskmelon. No any serious disease was observed.
The promising varieties based on yield performance
were Sarita in bottle gourd, Sagar in bitter gourd, Kashi
Madhu in muskmelon, VRSLM-13-01 in longmelon,
Alok in sponge gourd, NS-750 in watermelon, Malini
in cucumber and Kashi Harit in pumpkin. Direct
sowing was found better for all crops except ridge gourd
and cucumber. The application of FYM (1 kg) + NPK
(25:50:50 g) in the form of urea, DAP and MOP along
with liquid fertilizers (19:19:19) @ 3-5 g/liter gave
maximum yield in all crops. According to first and
second year performance of varieties/hybrids, sowing
has been done again in this year to see the consistence
performance and varietal evaluation. Validation of
standardized river bed technology of cucurbits and
their varietal evaluation are based upon first and
second year treatment combinations and also their
agronomic combinations for validation of varietal and
consistence performance. At present, 43 varieties/
hybrids of 9 cucurbitaceous vegetables are under
evaluation. Seed sowing was done from 23th October
to 5th November. Among all crops, the performance of
pumpkin, bottle gourd and bitter gourd was good (Fig.
5). Red pumpkin beetle at cotyledon leaf stage and

Fig. 5: Produce from river bed cultivation
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aphids in the middle of February was observed on the
all cucurbits crops and was managed using botanicals
and biopestcides.

Project 7: CRP on Agrobiodiversity
Tomato: Seven hundred and thirteen germplasm
accessions received from ICAR-NBPGR, New Delhi
were characterized for 26 descriptors and seeds were
enhanced. Some promising accessions were:
(i)

Earliness (flow ering in 1 6 d ays aft er
tra nsplanting): EC0 3154 64, EC03 6898 7,
EC0371289, EC0378644, EC0001154, EC0357828
and IC0383087.

(ii)

High fruit weight (>70g): EC0257464 (193),
EC0241133 (184), EC0361671 (170), EC0253966
(156 ), IC052 3866 (14 0), EC01 73856 (1 39),
IC0090654 (136), EC0368898 (135), EC0357841A (133), IC0354737 (131), EC0372823 (131),
EC0371301 (130), EC0238315 (128), EC0251746
(127 ), EC023 8310 (12 6), IC03 54741 (1 26),
EC0177294 (124), EC0232436 (122), EC0005190
(121), EC0273964 (120), EC0241151 (114),
EC0 1635 74 (111), EC0368 995-A (1 08)
EC0003209(108) EC0032481 (105), IC0505917
(105 ), EC001 8148 (10 4), IC03 54729 (1 04),
EC0129599 (102), EC0240608 (101), EC0368866
(101), EC0368852 (98 ), EC0320547-1 (98),
EC0368191 (96), EC0320575 (90), EC0369020 (87),
EC0362956 (85), EC0338723 (85), EC0007291 (85),
EC0238309 (82), EC0177320 (80), EC0326144 (80),

EC0251625 (79), EC0338717 (78), IC0354735 (78),
EC0326146 (78), EC0163671 (78), EC0004832 (76),
IC0505912 (75), EC0369017 (75), EC0163683 (73),
IC0090680 (73), EC0200773 (71), EC0251605 (71).
(iii) High y ield (kg /pla nt): EC0368 798 (6.4 ),
EC0369011 (6.5), EC0369003 (5.8), EC0368787
(5 .7), EC0 2411 33 (5.7), IC0354 738 (5.6 ),
EC0038633 (5.5), EC0369010 (5.5), EC0369008
(5 .5), EC0 3629 59 (5.4), EC0371 289 (5.3 ),
EC0253966 (5.3), IC0588256 (5.3), EC0369009
(5 .3), EC0 3390 57 (5.2), EC0164 660 (5.2 ),
EC0608290 (5.1), EC0338734 (5.1), EC0368199
(5.1) and EC0179083 (5).
(iv) High TSS (°Brix): EC0369014 (8.2), EC0135380
(7 .2), EC0 0999 35 (7.2), IC0354 744 (7.2 ),
IC0588258 (7.2), EC0368995-A (7), EC0305484
(7), EC0251566 (7), EC0164295 (6.8), EC0251750
(6 .8), EC0 3154 79 (6.8), IC0090 682 (6.8 ),
EC0257580 (6.8), EC0274122 (6.8), EC0041239
(6 .8), EC0 3051 89 (6.8), EC0357 828 (6.8 ),
EC0381994(6.8), EC0362159(6.8) and EC0368758
(6.8).
Brinjal: Characterization and seed enhancement of 690
germplasm accessions received from ICAR-NBPGR,
New Delhi was done for 22 descriptors. Seeds could be
enhanced for 627 accessions due to availability of single
or few plants in these accessions. A list of promising
accessions identified for traits of economic importance
for various market segments (Table 1).

Table 1: List of promising accessions of brinjal targeting different market segments across the country
Traits
Light Purple Long
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)
Purple Long
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)
Dark Purple Long
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)

Accessions
IC0126880(45.32), IC0104095 (48.12), IC0126886 (50.26),IC0126908 (52.41),
IC0126930 (55.75)
IC0104095 (32.3), IC0126880 (26.33), IC0136107 (25.71), IC0126908 (19.33),
IC0126930 (15.33)
IC0126880 (3.13), IC0136107 (3.01), IC0126930 (2.47), IC0126908 (2.05),
IC0104095 (1.72)

Check
Kashi Taru (49.26), Navina
(53.21)
Kashi Taru (19.28), Navina
(18.65)
Kashi Taru (2.13), Navina
(2.24)

IC0136118 (43.21), IC0112293 (43.21), IC0112694 (48.65), IC0111065 (48.65), Kashi Taru (49.26), Navina
IC0112752 (50.07)
(53.21)
IC0090061(54.7), IC0111328 (42.01), IC0111404-X(42.01),IC0136118 (41.55),
IC0136333 (36.01)
IC0136118 (4.5), IC0111404-X(4.2), IC0112694 (4.1), IC0112293(3.7),
IC0111065(3.5)

Kashi Taru (19.28), Navina
(18.65)
Kashi Taru (2.13), Navina
(2.24)

IC0112793(43.65), IC0127239 (43.65), IC0126884 (45.28), IC0126712(48.71),
IC0090975(48.82)
IC0104086(34.65), IC0143999(33.21), IC0126712(32.34), EC0021621(30.81),
IC0126884 (28.17)

Kashi Taru (49.26), Navina
(53.21)
Kashi Taru (19.28), Navina
(18.65)
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Traits
Yield/Plant (kg)
Green Long
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)
Light Purple Round
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)
Purple Round
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)
Dark Purple Round
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)
Green Round
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)
Purple Oblong
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)
Oblong Green
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)
Light Purple Oval
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)
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Accessions
IC0126712 (2.61), IC0126884 (2.58), IC0136191(2.50), EC0021621(2.4),
IC0112793(2.2)

Check
Kashi Taru (2.13), Navina
(2.24)

IC0090978(43.78), EC0251633(43.56), IC0090881(45.23), IC0136340(48.36),
IC0099665-X(48.12)
IC0112636(34.25), IC0603133(33.71), IC0600502(33.01), IC0090978(32.35),
IC0144073(31.21)
IC0137695(3.83), IC0603133(3.71), IC0126937(3.58), IC0144073(3.44),
IC0144093(3.30)

Kashi Taru (49.26), Navina
(53.21)
Kashi Taru (19.28), Navina
(18.65)
Kashi Taru (2.13), Navina
(2.24)

EC0305044-X(43.81), IC0112992(43.27), IC0112786(45.89),
IC0112756(45.35), IC0089911(46.25)
IC0099651(27.75), IC0144079(21.41), IC0136109 (15.37), IC0126906(13.52),
IC0126898(13.22)
IC0136109(3.68), IC0099651(1.95), IC0144079(1.74), IC0144079(1.70),
IC0127150(1.54)

KS-224 (51.25),
Swarnmani(56.31)
KS-224(14.12), Swarnmani
(21.18)
KS-224 (2.15), Swarnmani
(2.33)

EC0305044-X(43.68), IC0136120(43.25),IC0112786(45.22), IC0127144(48.55),
IC0600800(50.48)
IC0136213(4.75), IC0136490(4.58), IC0112756(4.36), IC0090934(4.25),
IC0136120(3.95)

KS-224 (51.25), Swarnmani
(56.31)
KS-224(14.12), Swarnmani
(21.18)

IC0136213(4.72), IC0136490(4.55), IC0112756 (4.38), IC0090934(4.06),
IC0136120 (3.92)

KS-224 (2.15), Swarnmani
(2.33)

IC0089955(43.61), IC0137674 (45.65), IC0090317-1(48.25), IC0144022
(48.12), IC0127119 (50.22)
IC0126711(22.01), IC0136123 (20.35), IC0510483 (19.78), IC0136511 (19.01),
IC0135912 (18.71)
IC0111086 (3.85), IC0135912 (3.72), IC0137674 (3.68), IC0089955 (3.59),
IC0136123 (3.36)

KS-224 (51.25), Swarnmani
(56.31)
KS-224(14.12), Swarnmani
(21.18)
KS-224 (2.15), Swarnmani
(2.33)

IC0112579 (48.21), IC0602938 (48.11), IC0111468-X(52.88), IC0136571X(52.22), IC0111317-C(55.26)
IC0136507 (23.71), EC0316231-X(23.25), IC0137737 (22.44), IC0112778
(20.33), IC0136571-X(18.57)
IC0111468-X(3.36), IC0112778 (2.29), IC0137655 (1.41), IC0090090-X(1.32),
IC0112579 (1.08)

KS-224 (51.25), Swarnmani
(56.31)
KS-224(14.12), Swarnmani
(21.18)
KS-224 (2.15), Swarnmani
(2.33)

IC0144021 (43.85), IC0111311 (46.21), IC0144194 (48.52), IC0111010 (48.25),
IC0126613 (52.77)
IC0111379-C(28.05), IC0074233 (24.81), IC0148313 (24.31), IC0131111
(23.08), IC0089909 (22.26)
IC0089837 (4.41), IC0148313 (4.12), IC0112356-X(3.65), IC0126613 (3.45),
IC0089822 (3.29)

Kashi Taru (49.26), Navina
(53.21)
Kashi Taru (19.28), Navina
(18.65)
Kashi Taru (2.13), Navina
(2.24)

IC0112759 (43.21), IC0112615 (43.68), IC0144131(45.25), IC0112989 (45.12), Kashi Taru (49.26), Navina
IC0099701-X(48.25)
(53.21)
IC0600615 (30.01), IC0111394 (28.55), IC0111400 (24.58), IC0112627 (21.65),
IC0099668 (17.02)
IC0136158 (2.91), IC0112627 (2.85), IC0126914 (2.80), IC0090131 (2.5),
IC0144157 (2.41)

Kashi Taru (19.28), Navina
(18.65)
Kashi Taru (2.13), Navina
(2.24)

IC0099651 (48.72), IC0126898 (55.25), IC0126906 (57.35), IC0144079
(58.98)IC0099748 (58.35)
IC0099651 (27.52), IC0144079 (21.35), IC0126906 (13.35), IC0126898 (13.56),
IC0089949 (10.57)
IC0099651 (1.95), IC0144079 (1.76), IC0126906 (1.70), IC0126898 (1.41),
EC0316303 (1.40)

KS-224 (51.25), Swarnmani
(56.31)
KS-224(14.12), Swarnmani
(21.18)
KS-224 (2.15), Swarnmani
(2.33)
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Traits
Dark Purple Oval
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)
Green Oval
Earliness (days to 50%
Flowering) DAT
Fruits/Plant (No.)
Yield/Plant (kg)

Accessions
IC0136373 (45.78), IC0090946 (48.52), IC0113002 (52.56), IC0136100 (52.10),
IC0113006 (58.31)
IC0136373 (34.71), IC0127021 (25.65), IC0136122 (24.25), IC0089815 (23.56),
IC0602978 (22.15)

KS-224 (51.25), Swarnmani
(56.31)
KS-224(14.12), Swarnmani
(21.18)

IC0136122 (4.12), IC0602978 (2.58), IC0136373 (2.21), IC0089815 (1.93),
IC0136100 (1.82)

KS-224 (2.15), Swarnmani
(2.33)

IC0112991-X(43.21), IC0090969 (43.08), IC0112772 (45.78), IC0144145
(45.29), EC0316276-1
IC0602960 (43.58), EC0316277 (40.65), EC0316264-1(34.7), IC0112772
(31.56), IC0603203 (30.35)

KS-224 (51.25), Swarnmani
(56.31)
KS-224(14.12), Swarnmani
(21.18)

IC0510513 (2.35), IC0090961 (2.15), IC0602960 (2.08), EC0316277 (1.95),
IC0090115 (1.52)

KS-224 (2.15), Swarnmani
(2.33)

Okra: Screening of 558 okra accessions for YVMV and
OELCV diseases were done in Kharif -2016. Ten
genotypes were found free from both YVMV and
OELCV diseases. Fifty-five accessions were identified
Table 2: Details of the promising accessions of okra
Bush-type

IC112504,
IC201143 and
IC411880

as Abelmoschus caillei while, three accessions each were
found as bush type and thin fruited type (Table 2 and
Fig. 6).

A. caillei type

Thin-fruited

IC013995,
IC018073,
IC045987 and
IC090195

Check

EC359637, EC359891, EC359894, EC359898,
EC359939, EC359954, EC359969, EC359995,
EC360007, EC360010, EC360019, EC360031,
EC360042-A, EC360075, EC360094, EC360112,
EC360160, EC360169, EC360174, EC360175,
EC360179, EC360192, EC360195, EC360204,
EC360255, EC360300, EC360314, EC360335,
EC360343, EC360344, EC360345, EC360368,
EC360378, EC360380, EC360385, EC360401,
EC360455, EC360458, EC360459, EC360507,
EC360510, EC360516, EC360553, EC360585,
EC360595, EC360607, EC360649, EC360659,
EC360667, EC360669, EC360685 and EC360721

Moderately resistant
to YVMV and
OELCV
EC360001,
IC336976, IC128145,
IC117241, IC111546,
IC089824 and
IC089871

YVMV and OELCV free

EC360650,
IC326892, IC332456,
IC117279, IC117312,
IC128029, IC128034,
IC433532, IC033854-A and
IC042464

Proje ct 8 : Ce nt ra l Se ct or Scheme for
Protection of Plant Varieties and Farmers’
Rights Authority (DUS Testing of tomato,
brinjal, okra, cauliflower, cabbage, vegetable
pea, French bean, bottle gourd, bitter gourd,
pumpkin and cucumber)
Maintenance of reference varieties: Reference of
varieties of tomato, okra, brinjal, cauliflower, cabbage,
vegetable pea, French bean, bottle gourd, bitter gourd,
pumpkin, cucumber and pointed gourd collected from
different ICAR institute and SAUs were maintained.
The details of varieties of these crops and their
descriptors of morphological traits (Table 3).

Fig. 6: Some promising accessions in okra

DUS Testing of vegetable crops: One hundred and
seventy entries of okra, brinjal, cauliflower, cabbage,
tomato, bottle gourd, bitter gourd, cucumber and
pumpkin entries were evaluated under DUS testing
along with reference varieties (Table 4).
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Table 3: Details of reference varieties and their morphological traits
Crops
Tomato
Cauliflower
Cabbage
Brinjal
Vegetable Pea
French Bean
Okra
Cucumber
Bitter gourd
Bottle gourd
Pumpkin
Pointed gourd
Total

No. of reference varieties
90
05
03
86
45
27
42
26
25
31
21
21
422

No. of morphological traits
46
28
28
47
21
22
31
36
33
33
32
15

Table 4: DUS testing vegetable crops
New
Type of variety

1st
year

2 nd
year

FV

Total

Remarks/
Date of
Monitoring

Chairman of monitoring team

VCK

Okra

2

24

6

-

32

03.10.2016

Dr. S.K. Pandey, Ex-Direcor, CPRI, Shimla

Brinjal

7

19

2

6

34

07.01.2017

Dr. S.K. Pandey, Ex-Direcor, CPRI, Shimla

Cauliflower

4

17

1

8

30

07.01.2017

Dr. S.K. Pandey, Ex-Direcor, CPRI, Shimla

Cabbage

7

2

-

-

9

16.01.2017

Dr. A.N. Maurya, Ex-Direcor, IAS, BHU,
Varanasi

Tomato

2

25

2

4

33

16.03.2017

Dr. A.N. Maurya, Ex-Direcor, IAS, BHU,
Varanasi

Bottle gourd

-

-

-

4

4

07.05.2016

Dr. S.K. Pandey, Ex-Direcor, CPRI, Shimla

Bitter gourd

-

-

3

5

8

07.05.2016

Dr. S.K. Pandey, Ex-Direcor, CPRI, Shimla

Cucumber

12

7

-

-

19

07.05.2016

Dr. S.K. Pandey, Ex-Direcor, CPRI, Shimla

Pumpkin

-

-

-

1

1

07.05.2016

Dr. S.K. Pandey, Ex-Direcor, CPRI, Shimla

34

94

14

28

170

Total

Proje ct 9: Agri -Business Incubator- IIVR,
Varanasi
To facilitate technology commercialization,
development of agri-entrepreneurships and to provide
Hum an Resou rce Developm ent supp ort for
empowering entrepreneurs through training for
industry oriented vocations, an ABI unit has been
established by the Council under NAIF at ICAR-IIVR,
Varanasi. This unit was instrumental in organizing a
tra ining progra mme on E ntrepreneurship
Development and Marketing in vegetables for the
agricultural graduates from Banda University of
Agriculture and Technology, Banda on 16 November
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2016 (Fig. 4), a training programme in hindi on
‘Vyavsayik Subzi: Utpadan Taknik Evam Vipanan’ was
organized for the agricultural graduates from Govt.
Degree College, Jakhini, Varanasi on 18 November 2016
and showcasing of technologies during 30th National
Conference on Agricultural Marketing organized at
Institute of Agricultural Sciences, BHU, Varanasi
during Oct. 20-22, 2016 (Fig. 7 and 8).
Tow ards the com mercialization of IIVR
technologies, 10 technology commercialization
license agreements were executed during this period
as a result of the efforts undertaken in this direction by
ABI unit.
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Fig. 7: Training programme on Entrepreneurship Development and Marketing for the Agricultural Graduates from
Banda, November 16, 2016

Fig. 8: 30th National Conference on Agricultural Marketing, October 20-22, 2016

Project 10: 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 Mu shroom Research, Solan; ICAR-Nat ional
Research Centre for Litchi, Muzaffarpur; ICARNational Research Centre on 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.

Fig. 9: Okra Field Day organized on 3 rd October 2016 at ICAR-IIVR, Varanasi
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Fig. 10: Brinjal-Chili Day organized on 5 th December 2016 at ICAR-IIVR, Varanasi

Fig. 11: Tomato Day organized on 7 th January 2017 at ICAR-IIVR, Varanasi
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The reports from all the ITMUs in domain on
management of IP portfolio, commercialization of
technologies, outreach activities, capacity building in
IP Management and training/workshop/seminar etc.
organized was compiled and sent to IPTM unit of the
Council on a regular basis.
This unit was instrumental in organizing a
market sensitization programme for okra varieties/
hybrids and promising lines on 3rd October 2016 (Fig.
9), for brinjal and chilli on 5th December 2016 (Fig. 10)
and for Tomato varieties/hybrids and promising lines
on 07 th Jan 2 017 (Fig. 1 1) for prom oting t he
commercialization of ICAR-IIVR technologies.
Participants from private sector seed companies
expressed interest in different material generated at
ICAR-IIVR. The unit was also instrumental in
organization of National Farmers’ Fair at the Institute
on 27th January 2017 in which some other ITMUs of
the zone also exhibited their technologies.

T1= 100% N through FYM
T2= 100% N through vermicompost
T3= 75% N through FYM+ biofertilizer
T4=75% N through vermicompost+ biofertilizer
T5=50%N through FYM + biofertilizer + Jeevaamrit
T6=50% N through FYM + biofertilizer + panchgavya
T7=50% N through vermicompost +biofertilizer+
Jeevaamrit
T8=50% N through vermicompost + biofertilizer +
panchgavya

The difference of 22.9, 51.9, 6.45, 21.8 and 33.8 %
was found respectively for Na, K, Ca, Mg, Zn and
Fe in brinjal.

T9 = Jeevaamrit+ Panchagavya
T10 = Inorganic control

Table 5: Pathogen-Phomopsis (%Infection: 20-80)
Disease

In bottle gourd the difference was 36.3, 65.3, 8.41,
44.0 and 14.81 for Na, K, Ca, Mg, Zn and Fe
respectively in diseased and healthy samples.

A field experiment was conducted during
sum mer and wint er season of 201 6-17 und er
randomiz ed block desig n with ten treatments
replicated thrice. The treatment consisted of different
organic sources alone and in combination applied as
source of nutrition. The different treatments were:

Healthy and diseases samples of brinjal, potato,
bottle gourd were analyzed for there micronutrient
status.

Crop

•

Proj ect 1 2: Ne twork proj ect on Organic
Farming in Horticultural Crops

Salient achievement

•

In potato the difference was 9.79, 41.76, 27.0, 34.8
and 36.8 for Na, K, Ca, mg, Zn and Fe respectively
in diseased and healthy samples.

Crop-Brinjal Disease- Fruit rot

Project 11: Network project on Micronutrients
Ma nagement in Horti cultural Crops for
Enhancing Yield and Quality

•

•

% disease
Na

K

Ca

Unit mg/Kg
Mg
Cu

Fe

Zn

Mn

0

69.13

2363

240

193

0.41

7.88

0.12

0.31

50-70

54.88

1388

225

155

0.12

5.63

0.73

0.24

Healthy brinjal No infection
Infected brinjal Fruit borer

Table 6: Pathogen-Rhizoctonia (%infection-40)
Crop

Disease

% disease
Na

K

Ca

Unit mg/Kg
Mg
Cu

Fe

Zn

Mn

Potato

Healthy

0

51.4

2388

210

236

0.23

5.63

2.58

0.48

Potato

Soft rot

20-40

46.6

1563

160

166

0.18

3.88

2.25

0.38

Table 7: Pathogen-Pythium (% infection-50)
Crop
Bottle gourd
Bottle gourd

Disease
Healthy
Infected

% disease
0
50

Na
44.88
31.09

K
2438
1238

Ca
260
239

Unit mg/Kg
Mg
Cu
291
0.16
186
0.18

Fe
0.725
0.625

Zn
0.32
.25

Mn
0.14
0.12
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Effect of organic sources on amaranths yield: Crop
stand of amaranthus was unaffected due to organic
sources or its dose. The data presented in Table 8
indicates that all the organic source produced
significantly higher leaf yield as compared to treatment
T9 (Panchagavya + jeevamrit). The maximum leaf yield
was obtained with application of 100% N through
Vermicompost and it was comparable to the yield level
obtained with application of inorganic fertilizer at
recommended dose (T10). Increasing rates of organic
sources encouraged the vegeta tive growth of
amaranths as expressed in terms of plant height and
fresh weight besides increasing the total leaf yield. The
quality of leaf in terms of ascorbic acid content was
highest in N fertilization through vermicompost and
lowest in Inorganic control. The pla nts in the
vermicompost treated plots were characterized with
vigorous vegetative growth, which in turn led to
increase in total biomass yields as well as improving
leaf quality. The vermicompost manure was considered
the superior source of manure in obtaining the highest
value of the parameters under study as compared to
FYM (Table 8).

and PSB) which were statistically at par. Paradoxically,
inorganic plots with recommended doses of chemical
fertilizers harboured significantly highest leaf damage
(66.55%) than any of the organic treatments. The number
of spiders was significantly higher in all the organic
plots as compared to the inorganic and control plots
(1.67 and 1.13/plant, respectively). From the studies it
is evident that inorganic plots harboured lower number
of predatory fauna (spiders) and higher number of
foliage feeders (leaf eating caterpillar and leaf webber)
than any of the organic plots.

Effect of different organic soil amendments on the
incidence of Amaranthus leaf feeders: Spoladea
recurvalis (=Hymenia recurvalis) and Herpetogramma sp.
was evaluated and compared with inorganic plots.
Highest foliage feeder incidence (62.4%) was observed
on treatment where 100% FYM-N was added followed
by treatment consisting 50% vermicompost-N +
Panchgavya + Biofertilizers (Azotobacter and PSB) with
61.48% plant damage. Amongst all the treatments,
lowest leaf damage (48.31%) was recorded in treatment
consisting of 50% FYM-N+ Panchgavya + Biofertilizer
(Azotobacter and PSB ) and treatm ent of 5 0%
Vermicompost-N + Jeevamrit + Biofertilizer (Azotobacter

In fenugreek, inorganic source produced
significantly higher yield over organic sources,
however, application of 100%N through vermicompost
produced comparable yield. Among different organic
sources there was no significant difference with regards
to yield and all the sources were at par. It was also
observed that increasing dose of N through all organic
sources increased the fenugreek leaf yield.

Performance of Spinach (Palak) and
Fenugreek
The spinach green leaf yield was highest under
inorganic system however comparable yield was
obtained with applicat ion of 100% N through
vermicompost. It was also observed that increasing
dose of N through organic sources increased the green
leaf yield of spinach. The quality of the leaf in terms of
ascorbic acid content, total phenols and antioxidants
improved with application of organic manures.

Effect on soil properties: The analysis of soil samples
revealed that organic management systems recorded
higher organic carbon (0.40 – 0.43%) and available N
in soil (222-229 kg/ha). The total microbial activity in
terms of fluorescein diacetate hydrolysis was also

Table 8: Yield and quality parameters of amaranths leaf under organic system
Treatment
T1
T2
T3
T4
T5
T6
T7
T8
T9
CONTROL
CD(P=0.05)

96

Plant
stand (%)
95
96
98
96.3
96
97
97
96.7
97
98
NS

1st cut
4.8
5.15
4.53
4.68
4.31
4.1
4.05
4.15
3.24
5.57
4.8

Yield (t/ha)
2nd cut
3 rd cut
6.18
7.55
6.77
9.36
5.13
5.76
5.28
6.18
5.12
5.48
4.86
4.86
4.86
5.31
4.68
5.19
3.14
2.18
7.45
8.85

Total
18.53
21.28
15.42
16.14
14.90
13.82
14.22
14.02
8.56
21.87

Ascorbic acid
(%)
55.62
58.12
59.12
56.45
54.24
54.32
55.12
53.52
45.61
49.85
-

Oxalate
Plant nitrogen Dry weight
content (%)
(%)
(%)
0.32
0.28
0.31
0.34
0.32
0.36
0.41
0.38
0.47
0.42
-

1.57
1.48
1.46
1.42
1.48
1.52
1.54
1.53
1.47
1.42
-

11.62
12.14
11.54
11.84
11.12
11.04
11.32
11.26
10.87
10.45
-
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higher under organic systems as compared to inorganic
control. The soil microbial activity was minimum
(1.032U g/g soil) under inorganic control and it and
maximum (1.46Ug/g soil) under application of 100%
N through vermicompost. Among the organic sources,
it varied between 1.20 to 1.46u g/g soil. The soil
moisture content under organic systems was higher as
compared to inorganic control treatment.
Quality parameters: The quality of vegetables in terms
of ascorbic acid content was better under organic
system as compared to inorganic system in amaranths,
spinach and fenugreek leaves. The ascorbic acid,
phenols and antioxidant content was highest under
application of 100% N through Vermicompost as
compared to fertilizer in amaranths. Similarly, in
spinach and fenugreek leaves the ascorbic acid and
phenol content varied from 0.65to 0.43g/100g and 1.66
to 1.32 g/100g and 10.48 to 6.52 and 12.97 to 9.35 g/
100g respectively in vermicompost and inorganic
control treated plots..

Project 13: Network project on new initiatives
in protected horticulture
Performance of Capsicum hybrids under semi-

protected condition: During this year seven capsicum
hybrids namely Indra, Swarna, Tarquinio, Orobelle,
Natasha, Asha and Arya were screened for various
growth and yield parameters. The seedlings were
transplanted in the naturally ventilated net house
conditions on 11 th Nov., 2016. The observations
recorded on growth and yield parameters at periodic
growth intervals, reflect that the maximum per plant
yield (2732.30 g) and maximum average fruit weight
(190.67g) were recorded in hybrid Indra followed by
hybrid Arya (Table 9).
The maximum number
of fruits was recorded in
Ary a and the plant
height was not ed
maximum in Asha.
Performance of cherry
tomato under semiprotected condition:
For the screening of
cherry tomato under
controlled condition,
three cherry toma to
hybrids namely, Pusa Fig. 13: Trained cherry tomato

Table 9: Performance of capsicum under naturally ventilated net house condition
S. N.

Capsicum hybrids

1
2
3
4
5

Indra
Swarna
Tarquinio
Orobelle
Natasha

6
7
CD at 5%

Asha
Arya

Plant height
(cm)
55.73
65.67
64.50
57.50
61.30

No of fruits per plants
(No.)

Average fruit wt.
(g)

Yield per plant
(g)

14.33
11.57
12.55
11.23
9.56

190.67
182.05
167.50
177.10
166.67

2732.30
2106.31
2102.02
1988.83
1593.36

70.70
68.20
6.25

13.56
15.33
2.12

178.00
170.70
9.25

2413.68
2616.83
226.60

Fig. 12: Different protected structures
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Table 10: Performance of cerry tomato under net hose conditions
Cherry tomato

Plant height
(cm)

No. of fruit/
plant

133.26
110.24
232.65

118.20
42.60
120.72

Sheeja
Roja
Pusa Cherry
Tomato-1

No. of
leaf/
plant
70.10
44.90
76.70

Cherry Tomato-1, Roja and Sheeja were sown in the
nursery and transplanted in net house conditions on
22 Nov. 2016. The observations were recorded on
growth and yield attributing characters. It is obvious
from the table 10 that the performance of Pusa Cherry
Tomato -1 was noted better compared to Roja and
Sheeja. The maximum per plant fruit weight was noted
in Pusa Cherry Tomato -1 (2.12 kg) followed by Sheja
(1.89 kg). The plant height (232.65 cm) and number of
fruits/bunch (14.70) were also recorded maximum in
Pusa Cherry Tomato -1 (Table 10 and Fig. 12-13).

No. of
flowers /
bunch
24.20
8.60
29.5

No. of
fruit/ bunch

Wt. of
bunch (g)

Wt. of fruits/
plant (kg)

8.90
4.10
14.70

55.50
35.00
95.20

1.89
1.20
2.12

Screening of gynoecious cucumber under low tunnel
polyhouse conditions: Two parthenocarpic cucumber
varieties namely Pant Parthenocarpic Cucumber-2 and
Pant Parthenocarpic Cucumber -3, and Hiltan,
Rickjawan Multistar were sown in naturally ventilated
nethouse conditions. The observations were recorded
with regards to the growth yield and yield attributing
characters at periodic growth stages. The fruit length
17.31cm and width 4.28cm was noted better in Pant
Parthenocarpic Cucumber-2. The number of fruits/hill
(18.7) was recorded maximum in Pant Parthenocarpic

Table 11: Performance of gynoecious cucumber under net house conditions
Varieties
Pant Parthinocarpic-2
Pant Parthinocarpic-3
Hiltan
Rickzawan
Inzanzn
CD at 5%

Vine length
(m)
2.85
2.67
2.62
2.55
2.75
NS

Fruit length
(cm)
17.31
14.95
13.67
14.55
15.25
2.12

Cucumber -3. The average fruit weight (180.25g) was
noted maximum in hybrid Inzanzn (Table 11).

Project 14: Efficient water management in
horticultural crops under Agri-CRP on water
Studies were conducted on vegetable based
cropping sequences and crop geometry under micro
irrigation. The crop geometry studied were single,
double, three and four plants to be irrigated by single
emitter for summer squash, cowpea, amaranth and
baby corn under drip fertigation of 60-120% NPK.

Fig. 14: Summer squash under different plant geometry
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Fruit width
(cm)
4.28
4.16
3.52
3.33
4.25
NS

Avg.
Fruit wt. (g)
175.6
142.7
146.5
137.8
180.25
6.17

No. of
fruit/hill
14.9
18.7
12.7
15.7
8.23
2.12

Yield of fruits/Plant
(kg)
2.60
2.67
2.14
2.16
1.48
0.04

Summer squash: It was observed that summer squash
responded to plant population and level of fertigation
through enhanced yield and water use efficiency. Yield
of summer squash enhanced 42-52%, 57-66% and 6572% with 2, 3 and 4-plants irrigated by single emitter
over single plant geometry. Water use efficiency
enhanced from 52.0-71.9% in summer squash. Yield
enhanced with increasing level of fertigation by 5282%, 63-94%, 60-92% & 57-90% with 60-120%
fertigation under 1, 2, 3 and 4-Plants over control (Fig.
14 and 15).

Fig. 15: Yield of summer squash with various plant
geometry under drip fertigation
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Cowpea: Yield of cowpea enhanced with number of
plants with decreasing rates. Increase in yield was
observed to the tune of 46-61%, 71-103% and 87-113%
with 2,3 and 4-plants over single plant geometry. It
was observed that yield enhanced with increasing level
of fertigation. It enhanced 55-168%, 55-144%, 51-133%
and 41-114% with 60-120% fertigation under 1, 2, 3
and 4-plants over control (Fig. 16 and 17).

Fig. 19: Yield of baby corn under different plant geometry

Fig. 16: Cowpea under experiment

Fig. 17: Yield of cowpea under experiment

Baby Corn: Yield of baby corn enhanced with
increasing plant population from 1- plant to 3- plant
geometry and started declining at 4-plant geometry.
Yield enhanced 52-66%, 48-72% and 5-14% with 2, 3
and 4-Plants over single plant geometry. Yield of baby
corn enhanced by 27-51%, 40-63%, 40-68% and 9-36%
with 60-120% fertigation over control under 1,2,3 and
4-plants. Water use efficiency enhanced from 26.668.6%. Yield with 4-plants geometry was less than with
2 and 3-palnts geometry (Fig. 18 and 19). Baby corn
with 2 and 3-plants geometry may be recommended.

Fig. 18: Baby corn in the experimental trail

Proje ct 1 5: A t ot al val ue cha in on
comme rcia li za ti on of va lue adde d
convenience vegetable products
Storage studies of instant protein rich corn soup mix:
The storage studies of instant protein rich corn soup
mix was carried out during storage at 10 and 25 oC.
Moisture content in soup mix increased from 3.284.48% during storage at 10 oC in polypropylene
pouches. Total protein content was in the range of 16.416.9%. Loose and packed bulk density increased
during storage at 10 and 25 oC. The HMF content
increased more during storage at 25oC as compared to
storage at 10oC. Total plate count and yeast and mould
count was of higher magnitude at 25oC as compared to
10oC during 6 months of storage (Fig. 20).
Sensory score of instant protein rich corn soup mix
during storage: Reconstituted protein rich corn soup
was organoleptically evaluated during storage at 10
and 25oC on 9-Point Hedonic scale. Sensory score for
flavour, consistency, colour and appearance and
overall acceptability decreased during storage at 10
and 25oC. Flavour, consistency, colour and appearance
and overall acceptability score decreased to 7.6, 7.5,
7.3 and 7.45, respectively after 6 months of storage at
10 oC. However, protein rich corn soup mix was
acceptable to judges after 4 months of storage at 25oC.
Modified process for the manufacture of bitter gourd
chips: Many judges expressed the persistence of bitter
taste effect after consumption. Different levels of mango
powder (0.25-0.5%) were tried during osmotic diffusion
treatment to remove the bitter taste effect after
consumption. The incorporation of 0.35% mango
powder significantly improved the persistence of bitter
taste after consumption (Table 12).
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Fig. 20: changes in physico-chemical properties of instant protein rich corn soup mix during storage

Fuzzy analysis of bitter gourd chips for consumer
acceptance: Fuzzy analysis was carried out to rank
the bitter gourd samples according to their ranking
from 1-5. Maximum judges have given excellent ranking
in all the bitter gourd samples. Maximum acceptance
(61.7-81.7%) for colour, flavour, texture, overall
acceptability and taste was given in I stance followed
by 25% and 18.3-25% in II and III stance, respectively.
Formulation and storage studies of protein rich instant
tomato soup mix: Tomato drying process in cabinet
dryer has been standardized after blanching whole
tomato in boiling water for 2 min followed by dipping
of 0.4-0.5 cm tomato slices in 2% gelatinized starch at
400C for 10 min. Tomato slices are dried in cabinet dryer
at 50-550C for 8-10 hrs to reduce the final moisture to
less than 1%.
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Instant protein rich tomato soup mix is developed
with mixing of 20-25% whey protein concentrate, 1015% corn flour, 15-20% modified starch, 2-4% onion
powder, 0.5-1.0% garlic powder, 25-35% tomato
powder, 8-8.5% salt, 0.75-1.25% black pepper, 4.5-5.5%
disodium inosinate and disodium guanylate and
permitted red colour (50-75 ppm). Instant protein rich
soup powder contained 20-21% protein, 0.37-0.39 g/
cc loose bulk density, 0.72-0.75 g/cc packed bulk
density, 32.75-33.95 ml solubility index and 50.4252.18µ mol/L hydroxyl methyl furfural. Instant protein
rich tomato soup mix showed good rehydration and
remained acceptable for 4 and 6 months during storage
for 25oC and 10oC, respectively.
Consumer acceptance of instant protein rich Moringa
soup mix: Fuzzy based analysis of instant protein rich
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Table 12: Fuzzy analysis of bitter gourd chips
Sensory quality Attributes
Colour
BG1
BG2
BG3
BG4
BG5
Flavour
BG1

Texture

Taste

Overall
Acceptability

Poor
0
0
0
0
0
0

Fair
10
0
0
0
0
10

Medium
20
20
10
0
20
20

Good
20
10
10
10
10
10

Excellent
100
120
130
140
120
110

BG2
BG3

0
0

10
0

20
10

20
20

100
120

66.67
63.33

25
25

25
25

BG4
BG5
BG1
BG2
BG3
BG4
BG5
BG1
BG2
BG3
BG4
BG5
BG1
BG2
BG3
BG4
BG5

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
10
0
0
0
0

0
0
70
50
0
0
10
40
10
0
0
0
50
10
20
0
10

10
10
60
20
30
10
10
10
30
30
10
20
20
50
10
10
20

140
140
20
80
120
140
130
100
110
120
140
130
70
90
120
140
120

71.67
81.67
73.33
61.67
56.67
71.67
76.67
71.67
63.33
65
78.33
76.67
76.67
61.67
63.33
66.67
78.33

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

23.33
18.33
23.33
25
25
23.33
21.67
23.33
25
25
21.67
23.33
23.33
25
23.33
25
21.67

Moringa soup was served to 100 panellists of the tag of
CC1, CC2, CC3, CC4 and CC5. Panellists were asked
to judge the moringa soup on the basis of poor, fair,
medium, good and excellent on the sensory parameters
for aroma, consistency, colour and appearance, flavour
and overall acceptability sensory score. The similarities
values of moringa soup varied from 79-91% among all
the judges.

Proje ct
1 6:
Net work
proje ct
on
phytochemicals/ High value compounds
Antidiabetic phenolic compounds of black carrot
inhibit enzymes of glucose metabolism: An in silico
and in vitro validation; Black carrot (Daucas carota spp.
sativus var atrorubens) was reported to have beneficial
effect on human health for controlling type II diabetes.
This medicinal property is due to anthocyanins and
other phenolic compounds present in black carrot that
interferes in glucose metabolism by inhibiting specific
enzymes involved in glucose metabolism pathway.
Present study has focused on identification of exact
anthocyanin molecules using in silico and in vitro
approaches to select a potential inhibitory molecule to
treat diabetic conditions. In-silico study revealed the
intera ction and binding m odes of individu al

Triplets for sensory score
76.67
25
21.67
76.67
25
21.67
61.67
25
25
70
25
25
78.33
25
20
78.33
25
21.67

anthocyanin compound with three enzymes, alpha
amylase, alpha glucosidase and dipeptidyl peptidase
IV which are ideal targ ets for pharma ceutical
medicines. Cyanidin 3-xylosyl galactoside was found
to be interacting with all the three enzymes and could
be an effective medicine to treat diabetic condition. The
docking score of many anthocyanin compounds was
better than their standard inhibitors such as acarbose
for alpha amylase and alpha glucosid ase and
omarigliotin for DPPIV. The in-silico results were
further confirmed by in-vitro assays for alpha amylase
and alpha glucosidase. The inhibition on these
enzymes was more in case of black carrot purified
extract as compared to the standard inhibitor acarbose.

Acarbose

Cyanidin 3 xylosylgalactoside

Fig. 21: Interaction of  -glucosidase enzyme with acarbose
and best interacting compound of black carrot
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Both in-vitro and in-silico results of the study confirms
the medicinal properties of black carrot extract and in
turn anthocyanin compounds for treating diabetes (Fig.
21).
Effect of ingredient of herbal product on functional
pote ntiality: Effect of different ingredient on
antioxidant potentiality and colour properties was
investigated. Tea extract alone give high antioxidant
activity. However colour of the product was not
acceptable. Addition of black carrot anthocyanin
slightly improved the antioxidant activity. However
the effect was not synergistic. Acidity has strong
influence on antioxidant activity as well as colour.
Acidity improves the antioxidant activity. It also
improves the colour.

Proje ct 1 7: ICAR Inte r- inst it ut iona l
Collaborative Project on “Livelihood and
Nutritional Improvement of Tribal Farm
Women through Horticulture”
This project work was operated with 100 tribal

Fig. 22: Demostrated kitchen garden in Satdwari,
Sonbhadra
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Fig. 23: Tribal women training at Bhalukudar, Sonbhadra

farm women from Bhalukudar, Kekrawah kheri and
Satdwari villages of Padrach Gram Panchyat in
Sonbhadra district of Uttar Pradesh for their livelihood
and nutritional improvement through horticulture in
general and vegetables in particular (Fig. 22 and 23).
Livelihood status of selected tribal farm women
was analysed and the results are given in Table 13. It
had been observed that tribal farm women selected
under this study were having very low level of
livelihood status particularly in food (96.7%), income
(93.3%), education (90%) and health (96%). Considering
these low livelihood status, improved vegetable
varieties were introduced in this region for nutritional
security of tribal families in general and women in
particular. In the year 2016-17, apart from promoting
kitchen garden at door step, front line demonstrations
were conducted for bottle gourd (Kashi Ganga), sponge
gourd (Kashi Divya), pumpkin (Kashi Harit), okra
(Kashi Pragati), cowpea (Kashi Kanchan), tomato
(Kashi Aman), brinjal (Kashi Komal), chilli (Kashi
Anmol) and pea (Kashi Nandini) in an area of 117.6
acre which had helped to boost their nutritional and
livelihood security. Since, water is a major constraint
in this region so farm women were trained to conserve
rain water for life saving irrigation in vegetables. Major
focus was given for kitchen garden development so
that the tribal families should get vegetables for their
daily diet. After consumption, the excess vegetables
were also sold by the farm women in local market by
which an additional income of Rs.1500 to 2500 per
family season was obtained and hence helped to
increase their income security status which was
initially very poor. Besides, 05 training programmes
were organized on vegetables for health and income,
improved vegetable production technique, organic
manuring and vermi compost production through
vegetable waste etc.
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Table 13: Livelihood status of tribal farm women in
Sonbhadra district
Sl Livelihood status
1.
2.
3.
4.
5.
6.
7.

Food security
Income security
Habitat security
Educational
security
Health security
Social security
Environmental
security

Sd
18.73
18.79
12
11.74

Very
low (%)
28.3
10
90
26.7

Low
(%)
68.4
83.3
10
63.3

Medium
(%)
3.3
6.7
0
10

14.86
21.95
8.21

73.3
33.3
23.4

22.7
53.3
76.6

4.0
13.4
0

Project 18: NHB Project on “Promotion of
Vegetables for Nutritional Security in Eastern
Uttar Pradesh including East Champaran,
Bihar”
Ea stern Ut tar Prad esh including Ea st
Champaran, Bihar is having great potential for
vegetable cultivation but due to unavailability of
quality seeds and lack of production knowledge to
growers, this region suffered with less production per
unit area. The institute in collaboration with National
Horticulture Board, Gurgaon adopted 34 villages from
Varanasi, Mirzapur, Chandauli, Gazipur, Jaunpur and
Mau districts in Eastern Uttar Pradesh and East
Champaran, Bihar for motivating vegetable growers
for adoption of improved production & protection
technologies coupled with enhanced seed replacement
rate to improve vegetable productivity in this region.
The demonstrated vegetable technologies in
Eastern Uttar Pradesh and Bihar during 2016-17
fetched encouraging results at farmers’ field. The
average demonstrated yield of 12 improved varieties

Fig. 24: Director, ICAR-IIVR monitoring demonstrated
field in Tofapur, Varanasi

developed by institute in ten different vegetable crops
were recorded as high as 53.7% more yield than
practicing varieties in okra to 23.5% more in pumpkin.
During 2016-17, apart from demonstrations on
commercial vegetable production, more than 10000
kitchen garden packets consisting of vegetable seeds
like tomato, brinjal, chilli, dolichos bean, cowpea, okra,
bottle gourd, sponge gourd and pumpkin were
provided to farm households of selected villages for
nutritional security through development of kitchen
garden at door-step. Healthy nursery of tomato, brinjal
and chilli were raised for 450 acre area by selected
farmers in participatory mode under different SHGs
developed for the purpose and distributed among farm
members (Fig. 24).

Fig. 25: Director, ICAR-IIVR addressing farmers during
training prog. organized at Motihari, Bihar

Four training cum demonstration programme
were organized at Tetaria Gram Panchyat along with
three selected blocks namely Motihari, Chakia and
Areraj of East Champaran district in Bihar during 1415 June 2016 in which more than 1000 farmers had
participated. Fifteen on/off campus training cum kisan
gosthi were organized for selected vegetable growers
from different villages of Eastern Uttar Pradesh in
which more than 3500 farmers had participated (Fig.
25).
Farmers were also encouraged for commercial
seed production of vegetable crops as there is high
demand of vegetable varieties developed by institute.
In this continuation a farmer from Dhanauta village of
Mirzapur district, Mr. Mukesh Kumar produced quality
seeds of pea 7.44 q (kasha Nandini), 8.08 q cowpea
(Kashi Kanchan) and 30.28 q okra (Kashi Kranti) under
the guidance of institute’s scientists (Fig. 26).
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Fig. 26: Scientist monitoring farmers’ field under seed
production in Dhanauta, Mirzapur

Project 19: Tribal Sub-Plan (TSP) for Schedule
Tribes of Sonbhadra district in Uttar Pradesh
(National Assignment by ICAR, New Delhi
under 12th Plan 2012-17)

garden and commercial vegetable production were
conducted with the improved varieties developed by
ICAR-IIVR viz. Bottle gourd (Kashi Ganga) in 35.0 ha,
Sponge gourd (Kashi Divya) in 13.12 ha, Pumpkin
(Kashi Harit) in 52.50 ha, Okra (Kashi Pragati) in 28.12
ha, Cowpea (Kashi Kanchan) in 11.25 ha, French bean
(Kashi Sampann) in 2.84 ha, Pea (Kashi Udai) in 25.93
ha, Radish (Kashi Hans) in 2.83 ha, Brinjal (Kashi
Uttam) in 20.0 ha, Palak (All green) in 2.03 ha, Chilli
(Kashi Anmol) in 2.5 ha and tomato (Kashi Aman) in
3.2 ha area (Fig. 27 and 28). Keeping in mind the
importance of pulses, Arhar var. NDR-2 was also
demonstrated in 66.66 ha. area which fetched upto 42%
higher yield than traditional varieties. For capacity
building of the tribal farmers and enhance their
technical knowledge in improved farming, 5 training
programmes were conducted in different aspects of
vegetable farming, animal health care management and
organic farming. Awareness camp on animal health

An integra ted ag ricultu ral ap proach was
followed to improve the livelihood of 1000 tribal
households of Chopan block in Sonbhadra districts,
adopted under Tribal Sub Plan 2014-2017. To ensure
nutritional security of the tribal families’ in the year
2016-17, massive demonstrations of vegetable kitchen

Fig. 28: Scientists monitoring brinjal demonstration in
Dhakudandi, Sonbhadra

Fig. 27: Bottle gourd (Kashi Ganga) demonstrated in
Vasudha, Sonbhadra
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Fig. 29: Interaction meeting with tribal in Padiach,
Sonbhadra
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care was conducted on deworming for large and small
ruminants and poultry, control of ectoparasites in
ruminants, improving the repeat breeding as well as
production performance condition in dairy animal,
fodder production etc. Vermi pit demonstration was
conducted to produce vermi compost with vegetable
waste. One mega exposure visit was conducted where
500 tribal farmers visited ICAR-IIVR on the occasion of
National Farmers Fair on 27.01.2017 and shared their
experiences in the National forum (Fig. 29).

Project 20: ORP on Management of Sucking
Pests in Horticultural Crops
Monitoring the incidence of brinjal phytoplsma and
its vector leafhopper: A random field survey for
occurrence of phytoplasma or little leaf in brinjal was
conducted at different locations in the farm of IIVR,
Varanasi and nearby areas during kharif season 2016
and the average incidence of the little leaf disease in
brinjal was 28.73 %. Monitoring the incidence of brinjal
phytoplsma vector leafhopper, Hishimonus phycitis by
yellow sticky traps indicated two peak periods (March
to May and Sept to Nov) of insect vector incidence in
brinjal (Fig. 30).

Fig. 31:Uttra Line

Fig. 32:Uttra and Check Line

Fig. 30: Leaf hopper vector incidence in brinjal

Field screenin g of brin jal varie ties/line s for
identification of resistance sources to little leaf
disease: Fifteen promising varieties/lines of brinjal
identified during preliminary screening were advanced
for further field screening to identify resistance sources
of phytoplasma during Kharif season 2016 at ICARIIVR, Varanasi. Out of 15 varaities or lines, variety Uttra,
Pusa Ankur, Shoba and CHBR 1 were found resistant
with <10% disease incidence under open field
conditions (Fig. 31 and 32). Further artificial screening
of varieties/lines through grafting showed that variety
Uttra was completely free from the phytoplasma
disease and did not showed any symptoms of little
leaf in the grafted plant.

Dynamics of incidence of brinjal phytoplsma and its
vector leafhopper, H. phycitis: The vector incidence in
brinjal started from 4 weeks after transplanting, with
peak period during 38 and 41 standard weeks. The
intial symptoms of brinjal phytoplasma started
appearing from 4-6 weeks (from 41 std weeks onwards)
after vector incidence, indicating an incubation period

Fig. 33: Dynamics of incidence of brinjal phytoplsma and
its vector leafhopper, H. phycitis
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of 3-4 weeks for phytoplsama disease expression in
the plants (Fig. 33).
Molecular characterization of okra leafhopper based
on mitochondrial cytochrome oxidase I (MtCOI) gene:
Leafhoppers infesting okra were collected from IIVR
farm and fa rmers field for their molecu lar
characterization using MtCOI gene. The DNA was
isolated and amplified PCR product were sequenced.
The phylogenetic analysis of the DNA sequence of
leafhopper samples indicated that the leafhoopers
belong to Amrasca biguttula biguttula (Fig. 34).

severity of leaf curl, early blight and bacterial leaf spot
was recorded in both protected and unprotected fields
at main experimental fields of ICAR-IIVR, Varanasi.
Severity of leaf curl diseases at protected and
unprotected fields was 42.8 and 48.45%, respectively.
Similarly, severity of early blight in protected field
(22.82%) and unprotected field (25.3%) was observed.
Whereas, no much significant difference was observed
in the incidence of bacterial leaf spot in protected and
unprotected fields (Fig. 35). High relative humidity with
average more than 90%, during intial cropping period
(46 to 3 std week) may be one of the predisposing
factors for increase in the bacterial spot and early blight
in tomato at both protected and unprotected fields.
Incidence of major diseases in tomato at Expt. Plots
48.45

50

Protec ted

Unprotec ted

42.8

% Disease or PDI

45
40
35
25.3

30

22.82

19.14

25

20.8

20
15
10
5
Leaf Curl

E. Blight

B acterial S pot

Fig. 35: Incidence of major diseases in tomato at
experimental plots

Project 21: NICRA Project on Real Time Pest
Dynamics in Tomato Crop
Real time pest surveillance was carried out in
tomato crop at main experimental fields of ICAR-IIVR
and ten fixed farmer fields covering 5 villages each in
Varanasi and Mirzapur districts during Rabi season
for year 2016-17. Real time data on insect pest and
disease incidence was recorded for 20 weeks (from 46
to 12 th st andard weeks) u nder protected and
unprotected conditions at main experimental fields
and 10 fixed farmers field. Daily weather parameters
were also recorded for the entire cropping season. The
real time pest data on tomato crop for rabi season and
weather paparmeters collected were uploaded to the
NICRA client software maintained by ICAR- NCIPM,
New Delhi.
Incidence of major diseases of tomato at main
experimental fields during Rabi season: Disease
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Incidence of major insect pests of tomato at main
experimental fields during Rabi season: Among insect
pests, aphid, leaf miner and S.litura were major insect
pests observed with an average number of 7.3, 1.8 and
1.7/spot in protected fields, whereas in unprotected
fields the average number were slightly higher with
the values 8.3, 3.1 and 1.4/spot, respectively (Fig. 36).
Average relative humidity more than 85% and
maximum temperatures (25.80ºC) during cropping
period may be factors for increase in aphid population
on tomato at both protected and unproted fields.
Pr otected

8.0

Unprotected

8.3

9.0
7.3

7.0

Avg. No./ Spot

Fig. 34: Phylogenetic tree showing the relationship of the
field collected leafhopper MtCO1 sequences with other
leafhopper MtCO1 sequences in database

6.0
5.0
4.0

3.1

3.0

1.8

2.0

0.5

1.7 1.4
0.6

0.9

0.9

1.0
0.0
A ph id

Whitefly

Leafminer

S. litura

H. ar migera

Fig. 36: Incidence of major insects pests of tomato at main
Experimental fields
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Table 14: Incidence of major tomato diseases at fixed
farmer fields during Rabi season
Location
Choudharipur
Basaratpur
Bedouli
Iswarpatti
Movaiya
Arajiline
Marhach
Kushaha
Nakkupur
Parsupur

Leaf curl
34.10
38.00
40.50
42.80
43.50
31.90
31.85
22.94
28.10
35.50

% Disease or PDI
Early blight Bacterial leaf spot
22.24
18.24
26.40
20.04
26.58
19.83
26.12
17.55
30.80
21.42
16.91
15.16
21.21
16.54
11.13
10.94
18.78
16.22
31.19
23.09

Incidence of major insect pests of tomato at farmer
fields during Rabi season: Among different insect
pests, aphid and leaf miner were major ones observed
at all the fixed farmers fields with highest infestation
at Basratpur (8.04/spot) and Movaiya (4.70/spot),
respectively (Fig. 37). Average relative humidity more
than 85% and maximum temperatures (25.80 ºC) during
cropping period may be factors for increase in aphid
population on tomato at the fixed farmer fields.

Fig. 37: Incidence of major insects pests of tomato at fixed
farmers fields

Pheromone trap catches and seasonal incidence of
Spodoptera litura and Helicoverpa armigera and in
tomato: Sex pheromone traps were installed to monitor
the incidence of Helicoverpa armigera and Spodoptera
litura in tomato crop at main experimental fields at
ICAR-IIVR, Varanasi. The trap catch data were recorded
for 61 weeks (from 1st Standard week of 2016 to 9th
standard week of 2017). There was a large fluctuation
in the trap catches of H. armigera and S. litura during
the year 2016-17 with high number of catches for S.
litura than compared to H. armigera. Maximum trap
catches of S. litura (>190 moths /trap) were recorded
during 14 and 18th standard weeks, followed by >300
moths/trap from 44 to 47 standard weeks. The trap
catches of S. litura during year 2016-17 clearly indicated
two peak periods of its incidence on tomato crop, first
peak between 1st week of April to 2nd week of May month
and second between 2nd week of October to last week of
November month. In the case of H. armigera there was
only one peak period of incicidence between last week
of March to 1 st week of June (13 to 22 standard
weeks).The highest trap catch of H armigera (163
months/trap) was recorded during 13th Standard week
(Fig. 38).
Pheromone trap catches during year 2016-17

350

H. armigera

S. litura

300

No. of trap catches

Incidence of major tomato diseases at fixed farmer
fields during Rabi season: Among various diseases
highest severity of leaf curl (43.50%) and early blight
(30.80%) was recorded at village Movaiya and bacterial
leaf spot (23.09%) on tomato was recorded at Parsupur.
Lowest disease severity of leaf curl (22.94%) and
bacterial leaf spot (10.94%) was recorded at at Kushaha,
whereas lowest early blight (16.91%) was observed at
Arajiline (Table 14). Average relative humidity more
than 85 % and maximum temeratures (25.80 ºC) during
cropping period may be the predisposing factors for
increase in early blight and bacterial spot diseases in
the fixed farmer fields.
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Fig. 38: Monitoring the seasonal incidence of S. litura and
H. armigera on tomato

Occurrence of new invasive pest South American
Tomato Leaf Miner, Tuta absoluta (Meyrick) in
Varanasi Region: A serious invasive insect pest, South
American tomato pinworm or tomato leaf miner, Tuta
absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae) was
recorded for the first time infesting tomato crop in
research farm of ICAR-Indian Institute of Vegetable
Research and farmers fields of Varanasi and Mirzapur
districts during January 2017. Earlier, no incidence of
this new pest was observed during regular field
surveillance in tomato at ICAR- Indian Institute of
Vegetable Research and adjoining farmers’ fields of
Varanasi region during 2015 and 2016. Sex pheromone
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traps of T. obsoluta were installed in tomato crop at
main experimental fields and 10 fixed farmer fields
during Rabi season 2016-17. The trapped adult moths
were collected and sent to Division of Entomology,
ICAR-IARI, New Delhi for taxonomnic identification.
At main experimental fields, the trap catches of
T. obsoluta indicated, emergence of adult moths from
4th standard week of Jan 2017 onwards. Subsequenly,
the number of trap catches of adult moth increased
du ring cropping period with increase in t he
temperature and maximum trap catch of 33.82 moth/
trap was recorded at main experimental plot during
10 standard week. Similar trend was observed at fixed
farmer fields, with highest trap catch at Araziline and
Chaudaripur (66 moth/trap) during 9 and 10 th
standard weeks. (Fig. 39-43). The highest average trap
catch was recorded at Chaudaripur (17.09 moth/trap)
Average no. of trap catches of T. obsoluta in Varanasi regio n
20

No. of moth/trap

16.58

17.55

1 7.09

1 6.18

15
10.91

1 1.64

Fig. 41: Fruit damage and pinhole symptoms

Fig. 42: Larvae of Tuta obsoluta

Fig. 43: Adult Moth

and Iswarpatti (17.55 moth/trap) and lowest at
Parsupur (3.73 moth/trap) village.
In contrast to good number of trap catches, low
incidence of the invasive pest T. obsoluta was observed
on leaf and fruits both at main experimental plot and
fixed farmer fields. The present study clearly indicates
about occurrence and invasion of this new invasive
pest on tomato crop in the Varanasi region.

11.18

9.09

8.91

10

Project 22: CRP on Insect Borers

5.18
3 .7 3

5
0

Name of the villages

Fig. 39: Average trap catches of T. obsoluta in tomato crop
at farmers’ fields

Comparative field bioefficacy of diamide insecticides
against BSFB, Leucinodes orbonalis: A field experiment
was conducted to evaluate the field bioefficacy of
diamide insecticides against BSFB, Leucinodes orbonalis
during kharif season 2015 in brinjal (cv. Kashi Taru).
Among d ifferent
dia mides insect icid es,
cyantraniliprole @ 1.8 ml/L was found to be most
effective with 90.51 and 77.03 % reduction in shoot
and fruit and damage. Spinosad was next best
treatm ent. Hig hest yield w as obtained in
cyantraniliprole and spinosad treated plots (Table 15).

Fig. 40: Leaf damage and live mine/blotches on leaf

Table 15: Field bioefficacay of diamaide insecticides on BSFB and its impact on fruit yield in brinjal
Treatment
Details

Dose
(ml/L)

Shoot Damage (%)

Yield
(q/ha)

Fruit Damage (%)

Avg

PPOC

Avg.

PPOC

Avg.

PIOC

Cyantraniliprole 10 OD

1.8

2.17

90.51

8.50

77.03

197.20

197.20

Chlorantraniliprole 18.5 SC

0.4

2.83

87.59

13.00

64.86

154.02

154.02

Flubendamide 40 SC

0.5

3.50

84.67

26.16

29.30

141.27

141.27

Emamectin Benzoate 25 WG

0.3

3.67

83.94

21.48

41.95

121.88

121.88

Spinosad 2.5 SC

1.5

2.33

89.78

13.05

64.73

177.42

177.42

2

11.17

51.09

29.01

21.60

102.80

102.80

0.5

19.17

16.06

27.05

26.88

83.42

83.42

Dimethoate 30 EC
Cypermethrin 25 EC
Control

22.83

37.00

75.90

SEm±

2.82

2.23

16.67

CD(P=0.05)

8.46

6.69

50.01
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Effect of weather parameters on sporadic incidence
of cucumber moth, Diaphania indica (Saunders)
(Pyralidae: Lepidoptera) infesting bitter gourd: Field
experiments were carried out to study the population
fluctuation of Cucumber moth, Diaphania indica in
bitter gourd and its relation to different weather
variables during kharif season in Varanasi region. The
results revealed tha t the D. in dica populat ion
commenced from the 31st standard meteorological
week. The maximum population of 19.25 larvae per
plant was recorded on 39th standard meteorological
week. It was evident that the D. indica infestation was
heavy during September (Fig. 44). The population of D.
indica, maximum, minimum and mean temperature,
growing degree day, heliothermal unit and evaporation
rate showed significant positive correlation with this
sporadic pest whereas a negative correlation was
Table 16: Correlation coefficient (r) of incidence of
cucumber moth, D. indica with abiotic factors
Abiotic parameters
Correlation coefficient (r)
Maximum temperature (x1)
0.568*
Minimum temperature (x6)
0.562*
Average temperature
0.600*
Growing degree day
0.600*
Relative humidity at 7 am (x4)
-0.219
Relative humidity at 2 pm (x5)
-0.050
Rainfall (mm) (x7)
-0.145
Sunshine hour (x2)
0.230
Heliothermal unit (HTU)
0.480*
Evaporation (mm) (x8 )
- 0.136
Wind velocity (Km/hr) (x3)
-0.038
* Significant at the 0.05 level (2-tailed)

established with relative humidity, rainfall and wind
velocity (Table 16). A weather based prediction model
has also been developed with different weather indices
and pest incidence using weekly average value.
No other variable met the 0.500 significance level
for entry into the model, so the final model is:
Y = –66.16 + 2.22x1 + 1.07x2 – 1.51x3 + 0.36x4 – 0.25x5 +
0.82x6 + 0.09x7 – 0.18x8

Project 23: Outreach project on Phytophthora,
Fusari um a nd R al stonia di se ases of
horticultural and field crops
Validation of Fusarium oxysporum species specific
primer pair among the Fusarium isolates infecting
tomato and chilli: Validation of the F. oxysporumspecies
specific primer described by the Prashant et al., (2003)
has been done with the representative Fusarium isolates
infecting tomato and chilli collected from different parts
of the country. PCR reaction has been performed using
primer pair (FO1-5’ACATACCACTTGTTGCCTCG3’;
FO2- 5’CGCCAATCAATTTGAGGAACG3’). Among
the fourteen isolates of FOL tested, all 14 isolates were
shown positive with the amplicon size of 340bp. Also
among the 5 isolates of F. solani (FS), 3 isolates were
showed positive amplification and remaining two
isolates FUS CO2 and FUS Mi3 were negative
confirming that these isolates were F. solani not belongs
to the F. oxysporum (Fig. 45).

Fig. 44: Mean cucumber moth, Diaphania indica infesting bitter gourd and influenced by mean weather factors
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Fig. 45: Validation of Fusarium oxysporum species specific
primer pair (FO1/FO2) among the Fusarium isolates
infecting tomato and chilli

Molecular characterization of FOL isolates based on
virulence determining Tomatinase genes: Fusarium
oxysporum f. sp lycopersici (FOL) produces the
tomatinase enzymes which degrades tomatine, an
phytoanticipin produced by tomato plants, to less toxic
derivates. Tomatinase is playing major role in the
determination of virulence among the isolates of FOL.
PCR has been performed for check the presence of
different tomatinase genes among the 20 isolates of
FOL infecting tomato collected from different parts of
country such as tom-1, tom-2, tom-3, tom4 and tom-5
with the specific primer pairs (Table 17) (Pareja-Jaime
et al., 2008). tom-5 was found to present in all the isolates.
tom-4 in 8 isolates, tom-3 in 12 isolates, tom-2 in 13
isolates and tom-1 in 11 isolates were also detected
(Fig. 46-47).
Table 17: Details of primer pairs used in this for
detection of tomatinase gene from FOL isolates
S. No. Primer ID
Primer sequence (5’-3’)
1.
tom1-11X
CTCAAGCAGTCAAAATCCCCT

Target gene
tom-1

2.
3.

tom1-12H
tom2-1

CGACGAGTTGTGCTACCATCT
CCACTTCTGCGACACTGCTA

4.

tom2-2

CTGTGTTTCCTGTTCGTTTCC

5.
6.

tom3-1
tom3-2

CTATCATTGGTCTTGCCCGTT
TGTTGGAGGATACTGCGTCTA

tom-3

7.
8.

tom4-1
tom4-2

ATCCCCGTCTATCCCTCCC
AAGAGACTCCAGAATGCGTTG

tom-4

9.
10.

tom5-1
tom5-2

TGTGTTGGTCTCGGGTCTTTT
TAGTCTCCTCCATCGCAATAC

tom-5

tom-2

Fig. 46: Distribution of tomatinase genes in different
isolates of FOL
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Fig. 47: Amplification of different tomatinase gene from
FOL isolates infecting tomato from India

Variability study among the Fusarium isolates
infecting tomato and chilli using RAPD: For studying
molecular variability among the representative
Fusarium isolates (FOL and FS) infecting tomato
collected from different parts of the country, Randomly
Amplified Polymorphic DNA (RAPD) analysis was
made using 20 different markers including ISSR and
RAPD. Among the ma rkers u sed, ISSR3
(5’CACCACCACGC3’), ISSR9 (5’GAGAGAGAG
AGAGAGAGAC3’), ISSR10 (5’GAGAGAGAGA
GAGAGAGAT3’), OPA08 (5’GTGACGTAGG3’),
OPA10 (5’GTGATCGCAG3’), OPB07 (5’GGTGAC
GCAG3’), OPB08 (5’GTCCACACGG3’) and M13
(5’GAGGGTGGCGGTTCT3’) were showed high
polymorphism. Diversity analysis was made using
NTSYS-pc software 2.02 developed by Rohlf (1990).
Number of viable bands produced by each marker
varied from 7 to 17 ranging between 200bp to 3 kb (Fig.
48). In the phylogenetic analysis, Fusarium isolates were
grouped in to three major clusters A, B and C. In which,
cluster A comprised only one isolate of FOL, FWT 74
and found to b e unique from other isolates.
Interestingly F. solani isolates infecting tomato
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(FUS Mi3, FWT 1 and FUS CO2) form group separately
under cluster B. All the FOL isolates and two FS isolates
(FOL 22 and FWT 93) infecting tomato were grouped
under single cluster to form the cluster C (Fig. 49). From
this study it is clearly evident that, FOL form the single
group and FS form the separate group except F. solani

isolates, FOL 22 and FWT 93, which are grouping along
with FOL. This lead to the probability of these two
isolates might be belongs to FOL rather than FS. Since
these two isolates were also amplified by Fusarium
oxysporum species specific primers.

Fig. 48: Randomly amplified polymorphic DNA pattern of Fusarium isolates infecting tomato and chilli using ISSR and
RAPD markers
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field conditions, these grafted plants were found
resistant to fusarial wilt compared to non-grafted
plants. Hence through grafting, tomato plants with
multiple disease and nematode resistance were
developed.

Fig. 49: Dendrogram showing the molecular variability
of Fusarium isolates

Grafting for multiple disease resistance in tomato:
For the management of fusarial wilt, tomato (cv. Kashi
Aman) scion was grafted on brinjal root stock (EG219) which is resistance to Fusarium wilt, bacterial wilt
and nematode. Grafted plants maintained in the dark
chamber at high humidity (>90%) for union of graft
and to be transplanted in field. Both under pot and
Table 18: Field evaluation of bioagents, fungicides
and plant extract against fusarium wilt in tomato and
chilli under field conditions
2015-16 (Chilli)
S.
No.

Treatment

Wilt
incidence
(%)

2016-17

Tomato
Yield
Yield
(q/ha)
(t/ha)

Chilli
Yield
(q/ha)

1

Phtyo-1

13.70

12.9

19.70

27.09

2

Phyto-2

16.74

13.3

18.09

20.72

3

Phyto-3

14.02

22.5

17.10

30.50

4

Phyto-4

15.34

18.7

18.75

26.50

5

Phyto-5

16.85

18.3

21.56

23.75

6

Phyto-6

15.60

21.9

17.17

32.39

7

Phyto-7

18.17

14.8

18.99

25.78

8

Phyto-8

15.65

17.4

20.98

20.42

9

Phyto-9

15.35

15.3

22.32

21.61

10

Phyto-10

15.60

15.6

23.45

23.06

11

Phyto-11

16.70

23.7

15.81

23.50

12

Phyto-12

15.22

15.1

21.95

19.95

13

Phyto-13

14.19

22.8

19.25

32.17

14

Phyto-14

17.19

19.6

14.79

19.45

15

Phyto-15

15.11

16.3

12.33

25.00

16

Carbendazim 8%+
Mancozeb 64%

11.99

18.4

12.56

25.75

17

Carbendazim 50%

15.12

14.8

14.53

22.78

18

Datura extract
(10%)

15.94
19.7

14.36

25.40

19

Garlic extract (10%)

17.09

12.4

13.47

16.13

20

Control

22.23

11.5

10.74

12.89

4.90

3.72

3.95

3.45

18.66

21.17

10.85

11.96

CD 5%
CV
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Field evaluation of bioagents, fungicides and plant
extracts against fusarial wilt of tomato and chilli:
Du ring 201 5-16 , wilt incid ence in chilli w as
significantly less in all the bioagents treatments
compared to untreated control. But, treatment with
Carbendazim 8%+Mancozeb 64% 72WP as seed
treatment (2g/kg) + seedling dip (2.5g/l) + soil
drenching (2.5g/l) had recorded the least disease
incidence of 11.99% whereas control recorded 22.23%.
In case of yield, maximum yield was observed in plots
treated with bioagents Phyto-11(23.7 q/ha) phyto13(22.8 q/ha), Phyto 3 (22.5 q/ha) and Phyto-6 (21.9q/
ha) while control recorded 11.5q/ha (Table 18).
In the trial conducted during 2016-17, there is no
incidence of wilt was observed in both chilli and
tomato. Maxiumum yield was recorded in Phyto-5,
Phyto-9, Phyto-10 and Phyto-12 in case of tomato
whereas in chilli, Phyto-3, Phyto-6 and Phyto-13 treated
plots than any other treatments (Table 18). On a whole,
bio control treated plots were recorded higher yield
compared to untreated control.

Proj ect 24 : Synt he si s and va li da ti on of
sustainable and adaptable IPM technologies
for cucurbitaceous vegetables
IPM technology was synthesized and validated
in bitter gourd fields of selected farmers in the villages
Mahagaon,Varanasi and Malhana, Deoria (Fig. 50-51)
for the management of its insect pests and diseases
was as followed - Seed treatment with Trichoderma @
5g/kg of seed; need based spraying of neem @ 5 ml/l;
installation of cue lure traps for fruit flies for wider
area management @ 10/acre. Wooden plywood blocks
were dipped in solution of Ethanol : Cuelure :
Insecticide (DDVP) @ 8:2:1 for 48 hours; raking of soil
for exposing fruit fly to sunlight and predatory fauna;
need based application of insecticides like Malathion
@ 2 ml/l or Bacillus thuringiensis var Kurstaki @ 2 g/l
against cucumber moth, Diaphania indica in bitter
gourd; need based spraying of Imidacloprid @ 1 ml/3
l or Thiamethoxam @ 1 g/3 l of water; need based
application of systemic fungicides Cymoxanil+
Mancozeb against mildews viz., powdery mildew and
downy mildew. In bitter gourd, the IPM adopted fields
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suffered lowest fruit fly damage (7.53%) compared to
non-IPM fields (15.92%) (farmers’ practices). The same
trend was also observed in case of cucumber moth and
Hadda beetle infestations. Only 6.75 D.indica larvae
per plant were recorded in IPM plots and the
corresponding value for non-IPM plot was 16.25 per
plant. The minimum hadda beetle population (1.63/
plant) was recorded in IPM plot than the non-IPM fields
(4.08/ plant). Natural enemies’ population (lady bird
beetle, spiders) were highest in IPM plots compared to
farmers’ practices and untreated control. In IPM plot,
disease incidence (downy mildew, viral disease) was
less compared to non-IPM plot (Table 19-20). Also crop
duration was more in IPM plots than non-IPM plots
giving higher B:C ratio (1:3.01) in IPM practices than to
the non-IPM practices (1:2.30).
Nematological studies revealed that the regions
are mostly infected with root knot nematode and
reniform nematode on cucurbitaceous vegetable crops

based on soil sample diagnostics. The population
ranges were observed below economic threshold level
(0.5-1.0 J 2 /g of soil) in many fields. The other
phytonematodes also been found i.e., Pratylenchus spp.
and Tylenchorhynchus spp. also seems to be attacking
the vegetables. There were not much differences
between the field practiced by farmers and IPM field.
Table 19: Occurrence of downy mildew in bitter
gourd (per cent disease index)
Period
September
October
November
December

IPM Non-IPM Per cent reduction over Non-IPM
7.21
21.69
66.76
9.09
27.50
66.95
6.74
14.58
53.77
3.89
10.08
61.41

Table 20: Occurrence of viral disease (per cent
disease incidence)
Period
September
October
November
December

IPM Non-IPM Per cent reduction over Non-IPM
4.88
9.25
47.24
6.27
13.07
52.03
9.55
19.68
51.48
11.25 26.76
56.09

Project 25: Development and validation of
effe ctive formulation(s) of plant growth
promoting rhizobact eri a ( PGPR) havi ng
multicide mechanisms for pest management
in vegetables
Molecular characterization of PGPR isolates:
Following universal oligonucleotide primer pair have
been used for the amplification of 16s rDNA region for
the molecular characterization of the PGPR bacterial
isolates (Table 21).
Fig. 50: Demonstration of IPM at farmer’s field

Ta ble 21: Prim er p air used for molecular
characterization
Primers
27F
1492R

Primer sequence

Length
(b)
AGAGTTTGATCCTGGCTCAG 20
GGTTACCTTGTTACGACTT
19

Tm
(0C)
56
52

Amplicon
size
1474

The amplified PCR product have been outsourced
for the sequencing and sequenced data were analysed
using the NCBI blast. The following isolates were
identified (Table 22). For other isolates the sequencing
data are awaited.

Fig. 51: Farmers’ training at KVK, Deoria

Development of consortia: On the basis of in vitro tests,
the selected bacterial isolates were grouped into
consortia and talc based formulations were developed
by following t he p rocedure described by t he
Vidhyasekaran and Muthuamilan (1995) (Table 23).
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Table 22: Identified PGPR isolates
S. Isolate
Identified bacterial species
No.
No.
1
CRB1 Bacillus marisflavi
2
CRB2 Bacillus marisflavi
3

CRB4

Bacillus subtilis

4
5
6
7
8
9
10
11
12

CRB5
TRB2
TRB3
TRB4
TRB7
TRB14
TRB15
TRB17
TRB23

Leucobactor aridicolis
Bacillus pumilus
Bacillus pumilus
Bacillus subtilis
Alcaligenes faculis
Bacillus oceanisediminis
Bacillus altitudinis
Stenotrophomonas mallophilla
Bacillus oceanisediminis

Evaluation of consortia under glasshouse
conditions against fungal pathogens

Properties

Glasshouse experiment: Date of sowing: 30-8-16; Pot
diameter: 16cm; No. of treatments: 9; No. of replication
3; Design: CRD; Crop: Tomato (cv.Kashi Amrit);
Application: Seed treatment: 5g talc based bacterial
formulation/kg seed.

Insecticidal,
nematicidal
Insecticidal,
nematicidal
Insecticidal
Antifungal
Antifungal
Antifungal
Insecticidal

Effect of PGPR on morphometric parameters in
Fusarium infested soil (tomato) in pot conditions:
Developed consortia were applied as seed treatment @
5g/ kg of seed and drenching was done @1% in glass
house in Fusarium infested soil under pot condition.
The morphometric data regarding germination% shoot
height, fresh and dry weight were recorded and
analysed for vigour index (Fig. 52).

Table 23: Detail of different treatment
Treatments
T1
T2.
T3.
T4.
T5.

T6.
T7.

IAA
GP
GP + Insect
Mangt.
GP + Nema
mangt
GP + Disease
Mangt.
GP + Disease +
+Insect+Nema
Mangt (D+I+N)
GP+ Best of Last
Year
GP+ BS2

P

NH4

TRB-24
TRB-24

TRB-8
TRB-8

Antifungal
S. ro
F. ox
CRB-17 CRB-17 -

RKN

Insecticidal

TRB-24

TRB-8

CRB-17 CRB-7

-

CRB-7

-

TRB-24

TRB-8

CRB-17 CRB-7

TRB-17 CRB-7

-

TRB-24

TRB-8

CRB-17 CRB-7

TRB-17 CRB-7

TRB-2

TRB-24

TRB-8

CRB-17 -

-

-

-

TRB-24

TRB-8

CRB-17 -

-

-

-

-

TRB-2

Consortia
TRB-24 + TRB-8 + CRB-17
TRB-24 + TRB-8 + CRB-17
TRB-2
TRB-24 + TRB-8 + CRB-17
CRB-7 + TRB-17
TRB-24 + TRB-8 + CRB-17
CRB-7 + TRB-17
TRB-24 + TRB-8 + CRB-17
CRB-7 + TRB-17 +TRB-2

+
+
+
+

TRB-24 + TRB-8 + CRB-17 +
TRB-7 + TRB-17
TRB-24 + TRB-8 + CRB-17 +
BS2

T8.

Controlfull Bavastine
protection
T9.
Control
control
*GP: Growth promotion activity; IAA: Indole Acetic Acid production activity; P: phosphate solubilisation activity; NH4: ammonia
production activity; RKN: root knot nematode

Table 24: Effect of PGPR on morphometric parameters in Fusarium infested soil
Treatments
GP (T1)
GP + Insect Mangt. (T2)
GP + Nema Mangt. (T3)
GP + Disease Mangt. (T4)
GP + D+I+N Mangt. (T5)
GP+ Best of Last Year (T6)
GP+ BS2 (T7)
Carbendazim -0.25g/l + P
Pathogen alone (P) (T9)
Uninoculated Control (T10)
CD(0.05)
CV(0.05)
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Vigour index
1679
1906
2104
2033
2277
1855
1835
1607
1171
1362

Germination
(%)
83.33 (66.37)
88.88 (73.93)
97.22 (84.40)

Shoot Ht
(cm)
16.00
17.27
16.63

Root length
(cm)
4.16
4.18
5.02

Fresh wt.
(g)
4.27
4.46
4.80

Dry wt.
(g)
1.07
1.21
1.45

91.66 (73.22)
100 (90.00)
94.44 (81.96)
88.88 (74.40)
86.11 (71.96)
77.77 (61.96)
80.55 (63.24)
20.40
11.89

17.87
18.00

4.31
4.77
3.77
4.50
4.04
2.80
3.13
2.26
30.54

4.74
5.27

1.40
1.82

4.49
4.11
3.85
2.84
3.63
2.08
30.87

1.30
1.04
0.95
0.55
0.85
0.33
32.04

15.88
16.15
14.63
12.27
13.78
5.45
19.92
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Fig. 52: Growth promotion effect of PGPR consortia on tomato seedlings in fusarium infested soil.

Among all the treatments and consortia highest
vigour index was recorded in T5 which contains the
PGPR for management of disease, nematode as well as
insects. Individually a ll recorded para meters
mentioned in Table 24 were higher in consortia T5
except for the root length. Highest root length was
recorded in consortia T3.
ISR analysis of tomato seedling in Fusarium infested
soil under pot conditions: Induced systematic
resistance study was performed with above mentioned
treatments in Fusarium infested soil under pot
conditions. Analysis for total phenol, peroxidase
activity and polyphenol oxidase enzyme activity was
performed following the standard protocol.

Based on total phenol, peroxida se a nd
polyphenol oxidase enzyme activity in Fusarium
infested soil treatment T5 induced higher level of
Induced Systemic Resistance (Table 25).
Effect of PGPR on morphometric parameters in
Sclerotium infested soil (tomato) in pot condition:
Developed consortia were applied as seed treatment @
5g/ kg of seed and drenching was done @1% in glass
house in Sclerotium infested soil under pot condition.
The morphometric data regarding germination% shoot
height, fresh and dry weight were recorded and
analysed for vigour index of seedlings (Fig. 53).
The highest vigour index was recorded in

Table 25: ISR analysis of tomato seedling in Fusarium infested soil
Treatments
GP (T1)
GP + Insect Mangt. (T2)
GP + Nema Mangt. (T3)
GP + Disease Mangt. (T4)
GP + Disease+Insect+Nema Mangt (T5)
GP+ Best of Last Year (T6)
GP+ BS2 (T7)
Chemical (Carbendazim -0.25g/l) + P
Pathogen alone (P) (T9)
Uninoculated Control (T10)
SE(m)
CD@0.05

Total phenol
(mg/GAE/100g)
10.41
12.5
10.83
12.75
17.08
9.50

Peroxidase activity
units/ml
15.15
16.00
15.46
17.63
19.88
15.09

Polyphenol oxidase
Activity Units
0.075
0.085
0.072
0.108
0.240
0.189

13.5
9.00
8.83
7.00
0.719
2.13

15.67
14.82
11.86
1.01
2.34
7.47

0.106
0.048
0.053
0.027
0.034
0.111

Table 26: Effect of PGPR on morphometric parameters in Sclerotium infested soil
Treatment
GP (T1)
GP + Insect Mangt. (T2)
GP + Nema Mangt. (T3)
GP + Disease Mangt. (T4)
GP + DIN Mangt (T5)
GP+ Best of Last Year (T6)
GP+ BS2 (T7)
Chemical control + P (T8)
Pathogen alone (P) (T9)
Uninoculated Control (T10)
CD(0.05)
CV

Vigour
index
2297
2287
2230
2506
2352
1940
2316

Germination
(%)
94.44 (78.81)
86.11 (68.34)
80.55 (64.40)
91.66 (76.37)
83.33 (70.00)
72.22 (58.24)
97.22 (84.40)

Shoot Ht
(cm)
19.51
21.83
22.72
21.83
22.95
20.91
18.75

Root length
(cm)
4.82
4.73
4.97
5.52
5.28
5.95
5.08

Fresh wt.
(g)
7.43
7.74
6.90
9.95
9.01
7.41
8.72

Dry wt.
(g)
1.69
1.80
1.62
2.05
1.87
1.66
1.91

1945
1397
1457

83.33 (65.90)
63.88 (53.19)
72.22 (58.24)
19.74
14.71

19.52
18.64
16.00
4.28
14.36

3.83
3.23
4.18
1.12
19.16

5.62
4.95
6.36
2.30
24.95

1.47
1.21
1.52
0.47
19.23
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(Table 27).
Evaluation of PGPR consortia in field conditions: The
field experiment was conducted during the Rabi 201617 season with following details. Tomato; DVRT1
(Kashi Amrit); Raised bed planting; Sowing- 30-8-16;
Transplanting – 1st week Oct; Row x Plant distance: 70
x 50cm; Treatments: 9, Replication: 3; Plot size: 3 x 2.5
m Area: 221 m2. Application: Seed treatment @10 g/kg
as talcum, Seedling root dipping @1% for 30 minutes,
Soil drenching dose @1%, three foliar sprays @1% at
15 days interval (Fig. 54).
Fig. 53: Growth promotion effect of PGPR consortia on
tomato seedlings in Sclerotium infested soil

consortia T4 containing the PGPR for the disease
ma nagement . Fu rther T 7 record ed highest
germination% of 97.22, T5 recorded highest shoot
length, T6 recorded highest root length, and T4 recorded
highest fresh weight and dry weight as well in
Sclerotium infected soil under pot conditions (Table 26).
ISR analysis of tomato seedling in Sclerotium infested
soil in pot conditions: Induced systematic resistance
study was performed with above mentioned treatments
in Sclerotium infested soil under pot conditions.
Analysis for total phenol, peroxidase enzyme activity
and polyphenol oxidase activity was performed
following the standard protocol.
In Sclerotium in infested soil treatment T2 –GP +
insect management, T7 GP + BS2 and T4- GP + Disease
Management achieved highest total phenol, peroxidase
and polyphenol oxidase enzyme activity, respectively

Fig. 54: Overview of field trial at IIVR farm

Effect of PGPR on seedling in nursery in field
conditions: The morphometric data of seedling in
nursery regarding germination% shoot height, fresh
and dry weight were recorded and analysed for vigour
index.
The seedling parameter recorded in the nursery
seedling showed better performance of consortia. For

Table 27: ISR analysis of tomato seedling in Sclerotium infested soil
Total phenol
(mg/GAE/100g)

Peroxidase activity
units/ml

Polyphenol
oxidase activity
units

GP (T1)

13.08

13.46

0.039

GP + Insect Mangt. (T2)

25.75

15.3

0.051

GP + Nema Mangt. (T3)

15.5

15.2

GP + Disease Mangt. (T4)

21.75

14.5

0.053
0.063

GP + Disease+Insect +NemaMangt (T5)

21.58

14.93

0.059

GP+ Best of Last Year (T6)

18.83

0.046

GP+ BS2 (T7)

15.25

14.40
15.76

Chemical (Carbendazim -0.25g/l) + P (T8)

11.41

12.1

0.037

Pathogen alone (P) (T9)

10.91

11.63

0.032

Uninoculated Control (T10)

7.00

10.45

0.019

SEm

2.604

1.34

0.015

CD@0.05

7.737

4.00

0.046

Particulars
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Table 28: Effect of PGPR on seedlings
Treatment

Vigour
Index

Germination
(%)

Seedling
height
(cm)

Root
height
(cm)

Fresh
wt. (g)

Dry wt.
(g)

GP (T1)

2123

100 (90.00)

15.35

5.88

4.65

1.13

GP + Insect Mangt. (T2)

1886

88.88 (74.40)

16.62

4.60

4.13

0.87

GP + Nema Mangt. (T3)

2044

97.22 (84.40)

17.70

4.51

5.01

1.16

GP + Disease Mangt. (T4)

2142

88.88 (74.40)

18.98

5.12

5.18

1.24

GP + DIN Mangt (T5)

2173

97.22 (84.40)

17.04

5.74

5.31

1.39

GP+ Best of Last Year

1970

86.11 (71.96)

17.14

5.32

4.36

0.95

GP+ BS2 (T7)

2319

94.44 (81.96)

18.94

5.62

5.88

1.40

Chemical control (T8)

2174

91.66 (76.37)

17.97

5.75

4.92

1.05

Untreated Control

519

83.33 (66.37)

13.72

3.33

3.28

0.84

CD(0.05)

21.53

3.52

1.41

1.30

0.21

CV(0.05)

10.20

13.79

20.28

20.26

20.08

Table 29: Effect of consortia against Alternaria blight, fruit borer and yield
Particulars

GP (T1)
GP + Insect Mangt. (T2)
GP + Nema Mangt. (T3)
GP + Disease Mangt. (T4)
GP + DIN Mangt (T5)
GP+ Best of Last Year
GP+ BS2 (T7)
Chemical control (T8)
Untreated Control
SE(m)
CD

PDI (Mean)

43.51
41.98
39.39
39.38
36.66
42.93
47.22
43.77
46.00
1.53
4.63

vigour index, fresh and dry weight consortia T7, for
germination% and root length consortia T1, for
seedling height consortia T4 were found effective (Table
28).
Effect of different consortia against Alternaria blight,
fruit borer and yield in field condition: In the main
field trail the data regarding Alternaria leaf blight
incidence and damaged caused by fruit borer insect
and yield were recorded and analyzed.
The consortia T5 was most effective to reduce the
early blight incidence and the fruit borer damage.
Consortia T 3 targeting nematode and growth
promotion recorded 13.38 % higher yield over control
(Table 29).
Effect of different consortia on tomato fruit borer,
Helico verpa armig era and Spo doptera litu ra:
Formulation(s) of different plant growth promoting

% fruit borer
damage
(No. basis)
8.60
5.07
7.86
10.80
4.35
9.82
10.10
6.30
12.35
0.75
1.67

% fruit borer
damage
(Wt. basis)
6.67
4.13
4.55
9.02
3.31
8.38
8.96
4.40
10.96
0.97
2.33

Yield
(q/ha)

Yield per
plot

261.64
281.82
282.84
271.28
266.81
273.91
249.40
274.98
239.40
10.64
4.68

27.03
29.12
29.22
28.032
27.57
28.30
25.77
28.41
23.77

rhizobacteria (PGPR) having multicidal mechanisms
have been tested against insect pests complex of tomato.
Since, the population whitefly, aphids were negligible
throughout the crop growth period, so infestation of
tomato fruit borer i.e., Helicoverpa armigera and
Spodoptera litura were recorded both in fruit number
and weight basis.
Am ongst the all treat ment s, t reat ment 5
comprising consortia of TRB-24 + TRB-8 + CRB-17 +
CRB-7 + TRB-17 +TRB-2 had lowest fruit damage both
in number (4.35%) and weight basis (3.31%). Critical
observation revealed that among these treatments,
treatment 2 and 5 only had insecticidal component i.e.,
TRB-2. Treatment 5 found promising against the borers.
There may be the synergistic activity amongst the
different individual components of TRB-5 resulting
higher control than the treatment 2. Interestingly,
treatment 9 where crops were chemically protected had
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incubated at 25-28ºC. This in vitro study revealed that,
none of the isolates were promising except CRB 30
which also exhibited only up to 22.67% mortality (Table
30).

Fig. 55: Effect of different consortia on tomato fruit borer,
Helicoverpa and Spodoptera

higher fruit damage (Fig. 55).
In vitro evaluation of PGPR isolates against Root knot
nematode: Five PGPR isolates collected from tomato
(2) and chilli rhizosphere (3) were tested against root
knot nematode Meloidogyne incognita in vitro condition
at 24 h exposure period. Two ml of cell free culture
filtrates of bio-agents were placed in separate
Petridishes (3.5 cm diam). Approximately, 50 second
stage juveniles (J2) were transferred to Petridishes and
Table 30: In vitro evaluation of PGPR isolates against
Root knot nematode
S.
No.
1.
2.
3.
4.
5.
6.

No. of isolates screened
against Root knot nematode
TRB-27
TRB-28
CRB-28
CRB-30
CRB-31
Control(Distilled water)
SE±
CD
CV

% Mortality (24 h)
Mean ± SE
07.34 ± 1.44
14.67 ± 0.54
09.34 ± 1.96
22.67 ± 4.25
15.34 ± 1.44
0
0.40
0.27
15.4

Bio-efficacy of different PGPR against Root knot
nematode, Meloidogyne incognita infecting tomato
under pot conditions: To confirm the bio-efficacy of
the selected PGPR isolates tested under pot condition
in previous year 2015-16, the same experiment was
repeated and only those treatments/concentration
found effective were incorporated (individual isolates
separately at 1% and in consortium mode at 0.5 and
1%) for evaluation.
Experiment details: Crop: Tomato (var. Kashi Aman);
Date of transplanting (with 25 days old seedlings):
02.10.2016, Design: CRD; Replications: 03
Treatment details: T1-Healthy control; T2-Inoculated
control; T3-Carbofuran @ 1 kg a.i/ha; T4-Neem cake @
40g; T5-CRB2 @ 1%; T6-CRB7 @ 1%; T6-CRB9 @ 1%; T8
CRB2+CRB7+CRB9 @ 1%; T9-Neem cake + Bio
consortium @ 0.5%; T10-Nematicide+Bio consortium
@ 0.5% ; T11- CRB2+CRB7+CRB9 @ 0.5%
Gall index scale: 0-10 (John Bridge and Sam Page (1980).
0= no knots on roots; 1 = few small knots difficult to
find; 2 = small knots only but clearly visible; main roots
clean; 3 = some larger knots visible, but main roots
clean; 4 = larger knots predominate but main roots clean;
5 = 50% of roots knotted; knotting on parts of main root
system; 6 = knotting on some of main roots; 7 = majority
of main roots knotted; 8 = all main roots knotted; few
clean roots visible; 9 = all roots severely knotted, plant

Table 31: Bio-efficacy of different PGPR screened against Root knot nematode, Meloidogyne incognita infecting
tomato under pot conditions
Treatment

GI
(Scale 0-10)

SP
(200cc soil sample)

% Reduction of SP
over inoculated control

Rf

T1-Healthy control
T2-Inoculated control
T3-Carbofuran 1 kg a.i/ha
T4-Neem cake
T5-CRB2@1%
T6-CRB7 @1%
T7-CRB9 @1%

0
7
2
2
4
3
4

440a (20.98)
208cd (14.39)
218 cd (14.77)
396 ab (19.89)
393 ab (19.83)
290 bc (17.02)

0
52.91
50.41
10.14
10.67
34.14

2.20
1.03
10.9
1.97
1.96
1.45

T8-CRB2+CRB7+CRB9@1%
T9-Neem cake + Bioconsortium @0.5%
T10-Nematicide+Bioconsortium @0.5%
T11-CRB2+CRB7+CRB9@0.5%
SEd
CD (P= 0.05)
CV

2
1
1
3

141 d (11.87)
137 d (11.69)
146 d (12.06)
239cd (15.44)
1.81
4.28
6.44

67.97
68.96
66.71
45.79

0.70
0.68
0.72
1.19
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usually dieng; 10 = all roots severely knotted, no root.

m2 before sowing.

Bio- efficacy of PGPR (Individually and consortia
mode) were evaluated against root knot nematode, M.
incognita under pot condition in tomato (var Kashi
Aman). Bio-agents tested at 1% and their combination
against root knot nematode revealed that irrespective
of treatments, the number of galls, soil population and
reproductive factor were significantly reduced when
compared with inoculated control. Treatment with (T9)
Neem cake + CRB2+CRB7+CRB9@0.5% showed more
efficacy than inoculated control plants but which was
on par with treatment of (T10) nematicide+CRB2+
CRB7+CRB9@0.5% in respect of gall index 1, 1 and
reduction in percent soil population 68.92, 66.71 and
Rf 0.68, 0.72, respectively (Table 31). In other hand,
bioagents included treatments enhanced the plant
growth parameters viz. plant height, root length and
yield. Among them, treatment includes (T9) Neem cake
+ CRB2+CRB7+CRB9@0.5% enhanced the plant
height (97.4 cm) root length (38.6cm) and percent
increase in yield (167%) when compared inoculated
control (T2) plant height (74.3 cm) root length (25cm)
and yield (0.0%) of tomato (Table 32).

Field Application: 1. Bio-control enriched with FYM
(5kg/20t FYM/ha) for 15 days under shade for
multiplication.

Bio-efficacy of bio-control agents against root knot
nematode, M. incognita under field condition
Experiment details: Crop: Tomato (Var. Kashi Aman);
Date of transplanting: 14.10.2016 Design: RBD;
Replications: 03, plot size: 3.0 x 2.5 meter, Nursery bed
area 5 m2.
Nursery treatment: Nursery bed drenched with
respective bioagents (5g/L of water) suspension @ 3L/

2. Treatments drenched with respective bioagents @
50 ml/plant at 30 days interval after transplanting.
Treatment Details: T1: Nursery bed treatment with
CRB2 + CRB7 @ 1% +CRB2+ CRB7 @ 1% with FYM @
5kg/ha; T2: Nursery bed treatment with CRB2 +CRB9
@ 1% + CRB2+ CRB9 @ 1% with FYM @ 5kg/ha; T3:
Nursery bed treatment with CRB7 +CRB9 @ 1% +
CRB7+CRB9 @ 1% with FYM @ 5kg/ha; T4: Nursery
bed treatment with CRB2+CRB7+CRB9 @ 1% + CRB2+
CRB7+CRB9 @ 1% with FYM @ 5kg/ha; T5: Fym alone
5 ton/ha; T6: Carbofuran 3G @ 1.0 kg a.i/ha; T7:
Control.
Results: Application of different bio-control agents were
tested against root knot nematode M. incognita on
nursery bed drenching and field condition with
enriched FYM. Irrespective of the treatments bio agents
enhanced the plant growth by increasing plant height,
root length and decreased nematode soil population,
root population, reproductive factor and root knot
index (RKI) (Table 33 and Fig. 56). However, among
all, the treatment includes nursery bed application @1%
and field application of bio-agents @5 kg/ha enriched
with FYM (T1 to T4) showed significant reduction of
RKI, soil population, reproduction factor and it
enhanced the plant height root length, yield in tomato
compared to control treatment (T7). Among treatments,
T4 bio-consortium of CRB2+ CRB7+CRB9 @ 5kg/ha

Table 32: Bio-efficacy of different PGPR screened against Root knot nematode, Meloidogyne incognita infecting
tomato under pot conditions
Treatment

Plant height
(cm)

T1-Healthy control
T2-Inoculated control

86.3ab (9.29)
74.3 b (8.62)

% increase over
innoculaed
control
7.8
0

Root length
(cm)

Yield
kg/plant

38.4 a (6.19)
25.0 a ( 5.0)

0.55de
0.4e

% increase over
inoculated
control
37.5
0

T3-Carbofuran 1 kg a.i/ha
T4-Neem cake
T5-CRB2@1%
T6-CRB7 @1%

80.3ab (8.96)
88.0ab (9.38)
66.0ab (8.12)
86.7ab (9.30)

4
8.8
5.75
8.0

31.4 a (5.5)
30.0 a (5.4)
31.0 a (5.5)
30.6 a (5.5)

54e
0.72bcde
0.51e
0.64bcde

33
79
29
58

T7-CRB9 @1%
T8-CRB2+CRB7+CRB9@1%
T9-Neem cake + Bioconsortium @0.5%
T10-Nematicide+Bioconsortium @0.5%
T11-CRB2+CRB7+CRB9@0.5%
SEd
CD (P= 0.05)
CV

82.4ab (9.07)
96.7a (9.83)
97.4a (9.86)
94.4ab (9.71)
80.4ab (8.96)
0.88
2.15
4.53

5.26
14.05
14.45
12.67
3.97

33.3 a (5.7)
30.0 a (5.4)
38.0 a (6.1)
33.4 a (5.7)
38.4 a (6.1)
0.74
0.81
6.16

0.6 cde
0.92abc
1.06a
0.93ab
0.85 abcd
0.10
0.25
5.86

50
129
167
133
112.5
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enriched with FYM has significantly increased plant
height 79.3 cm, root length 40.0 cm and reduced RKI is
1, root population 10/plant, and increased yield
42.5kg/plot (35.3%) which was statistically on par
with chemical treatments, carbofuran @1kg a.i/ha (T6)
plant height 77.7cm, root length 38.0 cm and reduced

RKI 1, root population 10.7/plant and increased yield
37.0 kg/plot (32.1%) but significantly different over
control without treatments (T7) plant height was
61.0cm, root length 31.7 cm and reduced RKI 4, root
population 33.0/plant and yield 32.0 kg/plot (0%).

Table 33: Bio-efficacy of bio-control agents against root knot nematode, M. incognita under field condition
Treatments

T1
T2
T3
T4
T5
T6
T7
CD (0.05P)
SEd
CV

Plant
height
(cm)
71.7b
(8.5)
73.0b
(8.6)
73.3b
(8.6)
79.3a
(8.9)
63.0 c
(8.0)
77.7a
(8.8)
61.0 c
(7.8)
2.9
1.3
2.3

Root length
(cm)
37.7 ab
(6.2)
36.7 ab
(6.1)
35.0 bc
(6.0)
40.0a
(6.4)
34.7 bc
(5.9)
38.0 ab
(6.2)
31.7 c
(5.7)
3.7
1.7
5.8

Root
population
(10g root)
22.3b
(4.8)
19.0b
(4.4)
21.3b
(4.7)
10.0a
(3.2)
30.7 c
(5.6)
10.7a
(3.3)
33.0 c
(5.8)
4.2
1.9
11.2

RKI (0-5) Soil population
(200cc soil)
2.0
2.0
2.0
1.0
4.0
1.0
4.0

180.0b
(13.4)
178.3b
(13.4)
175.7b
(13.3)
110.0 a
(10.5)
258.3 c
(16.1)
120.0 a
(10.9)
285.0d
(16.9)
14.2
6.8
4.1

Rf

Yield
kg/plot

Per cent increase
over control

1.0

34.0c

21.4

1.0

33.3c

18.9

1.0

34.3b

22.5

0.8

39.3 a

35.3

1.3

31.0 e

10.0

0.8

37.0 a

32.1

1.4

32.0d

--

1.7
0.7
2.8

Gall index (0-5), but it was based on the percentage of the root system with galls (Hussey and Janssen, 2002), where 0 = no galling;
1 = trace infection with a few small galls; 2 = < 25% roots galled; 3 = 26 to 50%; 4 = 51 to 75% and 5 = >75% roots galled.

Fig. 56: Effect of PGPR on tomato root system and experimental field view of Nematode management field
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Project 26: Agroinfectious clones development
for probing resist ance t o chill i leaf curl
disea se s ca used by be gomovi ruse s and
devising integrated management strategy
Intensive survey has been conducted in major
chilli growing areas of Uttar Pradesh, Madhya
Pradesh, Tamil Nadu, Andhra Pradesh, Andaman &
Nicobar Islands and Bihar. Samples showing leaf curl
symptoms were collected and disease incidence were
recorded. Symptoms includes, mild to severe curling
of leaves, mosaic mottling, stunted plant growth,
yellowing of vein and veinlets, thickening and
brittleness of leaves, chlorosis and enations (Fig. 57).
Around 90 samples were collected across 6 states from
40 different fields of farmer holdings.

Total DNA was extracted from the samples
collected from Tamil Nadu and Andaman & Nicobar
Islands using CTAB method. PCR assay was carried
out for the detection of begomovirus using universal
beg omov irus
primer
pair
PAL Ic19 60:
5’ACNGGNAARACNATGTGGGC3’; PALIr772:
5’GGNAAR THTGGATGGA3’ which m ade an
amplification of ~1100bp in 17 samples out of 21
samples (Fig. 58). Also, association of  satellites were
also tested in 21 samples using universal primer pairs
-01/-02 primer pairs. Amplification ~1350 bp was
obtained in 17 samples (Fig. 59). There is no -satellite
was found associated with these samples. For the
serological detection of begomovirus in chilli leaf curl
disease infected samples, dot immune binding assay
was carried out with the SLCV polyclonal antibody
which detected the presence of begomovirus in the chilli
leaf curl samples but not in asymptomatic samples (Fig.
60). Hence this method can also used as an alternative
for the ELISA.

Fig. 59: PCR detection of  satellites associated with
begomovirus in the chilli samples with universal primer
pair

Fig. 57: Symptom variation of begomovirus infection on
chilli causing leaf curl diseases

Fig. 58: PCR detection of begomovirus in the chilli samples
with universal begomovirus primer pair

Fig. 60: Serological detection of begomovirus infecting
chilli through dot immuno binding assay (DIBA)
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ACHIEVEMENTS OF ALL INDIA COORDINATED RESEARCH
PROJECT ON VEGETABLE CROPS (AICRP-VC)
During the year 2016-17, 1418 trials were
conducted at 35 regular centres and 25 voluntary
centres of AICRP on Vegetable Crops (Table 1).

Resistant Varietal Trials: One entry of vegetable pea
was identified for release and notification for different
agro-climatic zones of the country:

The following recommendations under Crop
improvement, Crop production and Crop protection
were made during 34th Group Meeting of AICRP (VC)
held at ICAR-IARI, New Delhi from 10-13 May, 2016
(Table 2, 3 and 4).

Vegetable Production

Integrated Nutrient Management:
1.

At Kalyanpur, application of vermicompost @ 2.5
t/ha+ half rec. NPK through chemical fertilizers
recorded significantly higher green pod yield
(83.56 q/ha) of garden pea with B: C ratio of 3.07.
Hence, it may be recommended for cultivation
under Agro-climatic Zone IV.

2.

At Karaikal, in bottle gourd application of FYM
@ 10t/ha +half rec. NPK through chemical
fertilizer recorded highest fruit yield of 255.18 q/
ha with benefit cost ratio of 3.37. Hence, it may be

Crop Improvement
Varietal Trial: Four entries of 2 crops were identified
for release and notification for different agro-climatic
zones of the country:
Hyb rids Trials: One entry of toma to hybrid
indeterminate was identified for release and
notification for different agro-climatic zones of the
country:

Table 1: Details of the trials conducted during 2015-16 through AICRP (VC)
Crop Improvement

Crop Production

Crop Protection

Trials
Plant Genetic Resources

No. of Trials
27

No. of trials conducted by the centre
93

Varietal trials
Hybrid trials
Resistant varietal trials
Vegetable production trials
Protected cultivation
Seed production trials
Physiology & biochemistry trials

31
26
6
21
6
28
5

554
344
92
67
27
56
14

Integrated pest management
Integrated Disease management

14
8
172

77
94
1418

Total

Table 2: Varieties identified for release and notification
Crops
Tomato (Determinate)
Tomato (Indeterminate)
Tomato (Indeterminate)
Ridge Gourd

Name of entry
2012/TODVAR-1
2012/TOINDVAR-3
2012/TOINDVAR-4
2012/RIGVAR-1

Actual Name
ATL-8-21
VRT-1202
VRT-1201
VRRG-27

Source
AAU, Anand
IIVR, Varanasi
IIVR, Varanasi
IIVR, Varanasi

Rec. Zone
VI (Rajasthan, Gujarat, Haryana and Delhi)
VIII (Karnataka, Tamil Nadu, Kerala and Pondicherry)
VII (M.P., Maharashtra and Goa)
IV (Punjab, U.P., Bihar and Jharkhand)

Table 3: Hybrid identified for release and notification
Crop
Tomato Hybrid (Indeterminate)

F 1 Hybrid
2012/TODHYB-13

Original name
Kaveri-304 (KTH-304)

Source
Kaveri Seeds

Rec. Zone
IV (Punjab, U.P., Bihar and Jharkhand)

Table 4: Resistant Variety identified for release and notification
Crops

Entry

Original Name

Pea
2011/PMPM-3 IIHR-1
Mid-Season
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Source

Zone recommended

ICAR-IIHR, Bangalore I (J&K,H.P. and Uttarakhand), IV (Punjab, U.P., Bihar and
Jharkhand) and VIII (Karnataka, Tamil Nadu, Kerala and
Pondicherry)
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recommended for production of bottle gourd
under Agro-climatic Zone-VIII.

Intercropping:
8.

At Dharwad, the maximum equivalent yield of
127.96 q/ha and C:B ratio of 1.48 was recorded
in intercropping of Fennel with Cabbage. Hence,
this cropping pattern may be recommended for
Agro-climatic Zone –VIII.

9.

At Jabalpur, on the basis of four years data (2011
to 2014), the maximum yield and C:B was noted
under (Cabbage + Fennel) intercropping. So, it
may be recommended that cabbage can be
cultivated along with fennel or coriander as
intercrops under Agro- climatic Zone–VII.

Micronutrient studies:
3.

4.

At Faizabad, three years continuous study (201112 to 2013-14) on cowpea cv. Kashi Kanchan with
spacing of 50cm x 30 cm revealed that application
of molybdenum (3 spray) @25ppm along with
basal application of sulphur @15 kg/ha resulted
maximum pod yield (108.92 q/ha) and B:C ratio
of 2.03. Hence, the above treatment combination
may be recommended for production of cowpea
under north Indian plains condition of Zone-IV.
At Jorhat, four years pooled analysis on broccoli
revealed that combination of all micronutrients
i.e. boron 100ppm, Zn 100ppm, molybdenum
50ppm, copper 100ppm, iron 100ppm and
manganese 100ppm together applied at 10 days
interval at 30, 45 and 60 days after transplanting
produced the highest curd yield of broccoli
(122.23 q/ha) with benefit cost ratio of 3.31. Hence,
it may be recommended for the cultivation under
Agro-climatic Zone-II.

Organic vegetable production:
5.

At Kalyanpur, the maximum fruit yield as well
as net return was recorded in cropping sequence
of okra (77.67 q/ha with C:B ratio 1: 2.52), tomato
(227.40 q/ha with C:B ratio 1: 2.58) and cowpea
(69.54 q/ha with C:B ratio of 1:2.30) with the
application of Vermicompost @ 5 t/ha + VAM +
Pseudomonas + Trichoderma + Azotobactor. Hence,
for the above cropping sequence these organic
inputs may be recommended for the Agro-climatic
zone-IV.

Drip irrigation:
10. The results of three year experiments in tomato
(cv. DMT-5) on drip irrigation and mulching at
Dharwad revealed that the drip irrigation at 0.7
bar + black polythene mulch has recorded highest
yield (291 .51q /ha). Hence, it may be
recommended for tomatoproduction under Agroclimatic Zone VIII.
11. Three years experimentation on drip fertigation
in chilli cultivar Arka Meghna at IIHR Bengaluru
revealed that the highest yield of 40.7 q/ha of dry
chilli with B:C of 3.34 was recorded when entire
WSF was fertigated at weekly interval. However,
other fertigation treatments like NK fertigation
and normal fertilizer fertigation were also equally
effective, but on the basis of high B:C ratio entire
NPK application through normal fertilizers may
be recommended for Agro- climatic Zone VIII.

Weed Management Studies:

6.

At Kalyanpur, the maximum green leaves yield
of Amaranths (172.63 q/ha) along with benefit
cost ratio 2.86 was noticed with the application
of Vermicompost @ 5 t/ha + PSB + Azospirillum @
5 kg/ha each. Hence, it may be recommended for
amaranth production under Agro-climatic ZoneIV.

12. Weed management study in cowpea at Jabalpur
for three consecutive years suggest that mulching
with black polythene was equally effective as weed
free check as it registered 118 q/ ha yield with
B:C of 2.28. Hence, black polythene mulch may
be recommended for weed control and realization
of higher yield in cowpea for Agro-climatic ZoneVII.

7.

At IIHR, maximum yield and benefit cost ratio in
amaranth (155 q/ha and 2.20) was recorded with
application of vermicompost 5 t/ha + PSB @ 5kg/
ha + Azospirillum @ 5kg/ha. Hence, it may be
recommended for amaranth production under
Agro-climatic Zone-VIII.

13. Three years study of mulching in chilli cv.
Kashmiri Long-1 at Srinagar concluded that black
polythene m ulching (dou ble coat ed) has
registered the highest chilli yield (463.79 q/ha)
with high B:C (3.49). Hence, black polyethylene
mulching may be recommended for realization
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of higher yield in chilli for the temperate region
Agro-climatic Zone- I.
14. At Karaikal, the highest red ripe yield of chilli
cultivar Priyanka (170.47 q/ ha) with 3.11 B:C
was achieved with mulching double coated 30
micron black/ white polythene mulch. Thus, it
may be recommended for Agro-climatic ZoneVIII.

extraction resulted in less number of empty seeds,
higher number of filled seeds, higher test weight,
higher seed quality and seed vigour index at IIHR,
Bangalore.

Integrated Disease Management:
1.

Nursery disease management using bioagents
and new fungicides: Integration of seed treatment
@ 4g/kg, soil application @ 10g/sq m, soil
drenching @ 5% with Trichoderma viride-2 (IIVR)
has reduced the damping-off 54.7% in chilli,
59.6% in tomato and 62.4% in brinjal over control
at Lam center.

2.

Integrated management of anthracnose in chilli:
Three foliar sprays of difenconazole @ 0.06% at
10 days interval from initiation of disease was
found most effective treatment giving 79.7%
reduction in disease severity and 44% increase
in yield over control having BC ratio of 2.1 at
Ludhiana.

3.

Management of blight diseases (early and late)
of tomato: Three foliar sprays of metalaxyl +
mancozeb @ 0.2% or mancozeb @ 0.2% alone at
15 days interval at the onset of disease was found
effective for management of early and late blight
disease. The per cent reduction at the tune of 44%
of early blight and 58% of late blight over control
was observed by the fungicides. An average
increase in yield of 48% with BC ratio of 12.1 was
observed in both the treatments. The spray of
mancozeb @ 0.2% may be recommended as the
use of metalaxyl based fungicide has already
developed the resistance.

Seed Production:
1.

Base on three years experiment at Kanpur it was
concluded that higher seed yield of Okra (15.69
q/ha) was obtained with the application of
Azospirillum + Recommended dose of NPK
treatment at Kalyanpur condition.

2.

To get hig hest seed y ield (10 .42 q/ha ),
germination percentage, seed vigour indices in
Okra variety VRO-6 (Kashi Praga ti), soil
ap plication of Vermicompost 6t /ha is
recommended for Madhya Pradesh.

3.

In palak variety All Green, when sown in 1st week
of October and without cutting recorded highest
seed yield (19.61q/ha) at Madhya Pradesh.

4.

Seed treatment with carbendazim @ 2g/kg seed+
imidacloprid @ 2ml/kg seed + micronutrient
mixture @ 20g/kg seed resulted in maximum
germination and vigour indices in chilli cv. Kashi
Anmol at IIVR, Varanasi

5.

Application of carbendazim @ 2 g/kg seed +
imidacloprid @ 2 ml/kg seed + micronutrient
mixture @ 20 g/kg, diammonium phosphate @
30 g/kg and micronutrient mixture @ 20 g/kg
seed increased germination percent and vigour
indices in brinjal cv. CO 2 at Coimbatore.

6.

In tomato cultivar Utkal Kumari, straw mulching
was the best treatment for weed control as it gives
the highest seed y ield and B:C ra tio at
Bhubaneshwer.

7.

Pre-emergence application of pendamethin @
0.75kg ai/ha followed by one hand weeding at
40 DAS is the best treatment for weed control in
pea cv. Kashi Udai as it gives the highest B:C ratio
and highest seed yield at IIVR, Varanasi.

8.

Bottle gourd cv. Arka Bahar fruits harvested at 45
days after anthesis and kept for pre-storage of 30
days in well ventilated condition before seed
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Insect Pest Management (Entomology):
1.

In brinjal, four sprays of cassava based biopesticide (Nanma) @ 10 ml/litre at 15 days
interval was found superior in suppressing the
population of whitefly, Bemisia tabaci (69%
reduction) as well as infestation of Leucinodes
orbonalis, with 57% and 50% reduction in shoot
and fruit damage respectively, with good
marketable yield (320.73 q/ha) at Rahuri
conditions.

2.

In brinjal, lowest infestation of BSFB, L. orbonalis
was recorded in brinjal crop grown under
protect ed condition wit h 31 % and 32 .2%
reduction in fruit damage on number and weight
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basis, respectively as compared to open field
conditions. Highest yield (239.99 q/ha) was
obtained in protected plot with 12.05% increase,
as compared to un-protected plot at Rahuri
condition.
3.

In cowpea, three foliar sprays of Indoxacarb 15.8
SC @ 0.5 ml/litre at 10 days interval was found
most effective against pod borer, Maruca vitrata
with 70% reduction in pod damage with highest
yield (83.92% increased) and cost benefit ratio of
2.34 at IIHR, Bangalore.

Breeder Seed Production: Through Breeder seed
production programme conducted under the AICRP
(VC) during the year 2015-16 (as indent for 2016-17),
25791.800 kg breeder seed have been produced against
15243.55 kg indent for 124 varieties in 31 vegetable
crops by 22 coordinating centres. During the year 201617, an indent of 15564.020 kg breeder seeds for 148
varieties in 35 vegetable crops have been received from
the Deputy Commissioner (Seed) DAC,GOI, New Delhi
and the same have been allotted to 22 coordinating
centres for under taking the production. Final
production details are awaited.
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Training Programme: KVK-Bhadohi conducted 86
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 1971 beneficiaries including 1239
male and 732 female participants (Table 1).
Frontline demonstration on agricultural discipline:
A total of 682 front line demonstrations (FLDs) on
agricultural discipline were conducted in 110.97 ha
area in order to establish the production potential of
improved technologies in the farmers’ fields (Table 2).

Frontline demonstration on livestock and poultry:
Under livestock production, a total 03 demonstrations
were conducted on deworming in dairy animals, sheep
and goat and backyard poultry (Table 3).
Technology Assessment and Refinement: A total of
06 numbers on farm trials (OFT) were carried out in
order to identify the location specific technologies under
various farming systems during the period 2016-17.


Assessment of high yielding tomato variety
against leaf curl virus: OFT was conducted at
farmer’s fields to assess the infestation of tomato
leaf curl virus in cultivar Kashi Aman and Kashi
Sharad with local check (Kajla). On the basis of

Table 1: Training programmes organized during 2016-17
Clientele
Farmers & farm women
Rural youths
Extension functionaries
Total
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No. of Courses
70
12
04
86

Male
1030
142
67
1239

Female
602
82
48
732

Total participants
1632
224
115
1971

Paravet training for rural youths

FLD on paddy (CSR-36)

STRY training for rural girls

Field day on wheat (KRL-210)
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Table 2: Frontline demonstration on crops
Crop

Thematic
Area

Technology
demonstrated

Variety

No. of
Farmers

Area
(ha)
High

Oilseed
Sesamum

Mustard
Mustard

Pulses
Pigeonpea

Varietal
Evaluation
Pest
management
Varietal
Evaluation

Improved
Variety, Time
Sowing
Yellow sticky
trap
Improved
Variety, Time
Sowing

Yield (q/ha)
Demo
Low
Average

Check

%
Increase
in yield

RT-351

18

10.0

7.3

2.7

4.2

3.1

35.48

Varuna

17

2.25

15.6

11.2

12.6

9.5

32.63

RH-749

67

27.0

29.50

20.12

24.30

17.90

35.75

Pest
management
Varietal
Evaluation

Pheromone trap NA-2

11

1.75

15.5

10.8

13.4

9.8

36.73

NA-2

29

10.10

24.20

15.51

19.20

14.75

30.16

Chickpea

Pest
management

Improved
variety, Time
Sowing
Application of
Bt

GNG1581

11

2.74

26.60

17.2

22.5

11.4

97.36

Chickpea

Varietal
Evaluation

GNG1581

26

6.71

26.80

17.20

20.57

15.62

31.69

Fieldpea

Varietal
Evaluation

Prakash

50

12.37

24.20

15.51

19.20

14.75

30.16

Lentil

Varietal
Evaluation

PL-08

24

6.00

13.10

8.90

11.50

8.40

36.90

Moong

Varietal
Evaluation

Improved
variety, Time
Sowing
Improved
variety, Time
Sowing
Improved
variety, Time
Sowing
Improved
variety, Time
Sowing

IPM-2-3

12

5.50

6.20

4.10

5.50

4.40

25.00

CSR-36

30

5.00

62.50

45.60

52.70

41.20

27.91

P-2511

15

3.00

60.80

43.60

55.30

33.70

64.09

P-1612

05

1.25

62.20

42.30

55.80

33.70

65.58

HD-2967

22

4.00

56.16

48.17

54.42

40.50

34.37

KRL-210

13

0.80

31.21

26.15

28.30

19.55

44.75

Pigeonpea

Other Crops
Paddy

Varietal
Evaluation

Paddy

Varietal
Evaluation

Paddy

Varietal
Evaluation

Wheat

Varietal
Evaluation

Wheat

Varietal
Evaluation

Improved
variety, Time
Sowing
Improved
variety, Time
Sowing
Improved
variety, Time
Sowing
Improved
variety, Time
Sowing
Improved
variety in Usar

Wheat

Varietal
Evaluation

Improved
variety in Usar

KRL-213

19

1.66

33.30

26.80

30.00

19.55

53.45

Bajra

Varietal
Evaluation

NBH4903

06

2.00

24.50

14.70

20.32

15.80

28.60

Cowpea

Varietal
Evaluation

Improved
variety, Time
Sowing
Improved
variety

Kashi
Nidhi

52

2.0

135.6

105.8

122.5

102.7

19.28

Vegetable
pea

Varietal
Evaluation

Improved
variety

Kashi
Uday

71

1.25

135.6

93.6

122.5

106.7

15.57

Okra

Varietal
Evaluation

Improved
variety

Kashi
Kranti

16

0.75

130.6

108.8

122.5

97.6

25.82
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Crop

Onion Kharif
Brinjal

Thematic
Area
Varietal
Evaluation
Pest
management

Chilli

Disease
management

Cauliflower

Varietal
Evaluation

Carrot

Varietal
Evaluation

Spinach

Varietal
Evaluation

SarsonSaag

Varietal
Evaluation

Berseem

Varietal
Evaluation

Technology
demonstrated

Variety

No. of
Farmers

Area
(ha)

73

2.0

High
238.8

Yield (q/ha)
Demo
Low
Average
192.1
215.4

Check

%
Increase
in yield

Improved
Variety
Yellow sticky
trap and
Chlorantranilipr
ole
Yellow sticky
trap and
Acetamprid
Improved
Variety, Time
Sowing
Improved
Variety, Time
Sowing
Improved
Variety, Time
Sowing
Improved
Variety, Time
Sowing
Improved
Variety

AFDR

-

-

New
Kiran

13

0.67

320.8

278.2

290.5

228.4

27.18

Kashi
Anmol

17

0.80

146.2

122.5

138.2

115.4

19.75

PusaPau
shja

14

0.50

190.0

155.0

175.00

135.0

39.63

PusaVris
hti

20

0.413

135.0

95.0

120.0

110.0

9.09

PusaBha
rtiya

06

0.10

222.0

212.0

150.0

125.0

69.6

Pusa
Saag-1

06

0.166

590.0

480.0

540.0

-

-

Vardan

09

0.2

1037

801

935

683

36.89

Table 3: Frontline demonstration on livestock and poultry
Category

Thematic area

Name of the
technology
demonstrated

No. of
Farmers

No.of Units
(Animal/
Poultry/
Birds, etc)

Cattle/
Buffalo

Disease
Management

Deworming
(levamizole+
oxyclozanide)

82

155

Cattle/
Buffalo

Disease
Management

67
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Sheep &
Goat

Disease
Management

Ectoparasite
control
(Deltamethrin to
be diluted @2.5 ml
in one litre of
water and sprayed
on body)
Deworming
(levamizole+
oxyclozanide)

05
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symptoms, observations revealed that Kashi
Aman was minimum affected (2.75%) and yield
was also higher (312.16 q./ha) in comparison to
others.


Yellow vein mosaic disease management in
okra: The effect of seed treatment, roguing of
infested plants, installation of yellow sticky traps
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Major parameters
Demo
Check

%
change
in major
parameter
Survivability, milk
Survivability: 100%
production and growth
Increase in milk yield
parameters
: 08-10% and
Better growth rate
among young animals
and heifers
Milk production and growth Increase in milk yield
parameters
:04-05% and
better growth rate
among young animals
and heifers.

Survivability and growth
parameters

Survivability: 100%
and recorded
better growth rate
among young
animals.

and foliar sprays of biological based formulations
and chemicals was assessed to manage the
yellow vein mosaic disease in okra : Seed
treatment with im idacloprid @ 3 g/k g +
installation of yellow sticky trap @ 15/ha +
roguing of infested plants + foliar sprays of
barium chloride @ 1000 ppm at 25 DAS +
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imidacloprid @ 0.3 ml/l at 35 DAS a nd
thiomethoxam @ 0.3 g/l at 45 DAS reduced the
disease incidence (5.77%) in comparison to
farmers’ practice (42.31%). In addition, the net
return Rs.66392 /ha was also obtained.




Leaf curl disease and fruit borer management
in tomato: Leaf curl disease resistant variety, Kashi
Aman developed by ICAR-IIVR, Varanasi was
used with chemointensive IPM (Planting of 40
days old seedling of marigold around the field +
installation of yellow sticky trap @15 per ha +
removal and destruction of infested plant/fruit +
application of chlorantranilprole 18.5 SC @ 0.35
ml/l and flubendiamide 20 WG @ 0.25 g/l in
alternate manner) and biointesive IPM. It was
observed that 23.42% plants were infested with
leaf curl disease and 26.67% furits were infested
with fruit borer in farmers practice. However, only
0.57% plants & 6.67% fruits were infested with
lea f cu rl & fru it b orer, respectively, in
chemointensive IPM. Besides, nu mber of
insecticide application was also reduced. Benefit
cost ratio 2.52 & 1.97 was observed in chemo
intensive and farmers’ practice, respectively.
Supplementation of chelated minerals with
probiotics in the ration for improvement in milk
yield potential among buffalo: The observations
on exogenous supplementation of chelated
mineral mixture with probiotics revealed an
average increase of 5.97 litres of milk/week/
animal when fed @25g/day/animal. However,
the cost of mineral mixture supplemented in the
ration of dairy animal recorded Rs. 1.50/ 10g.
The percentage of increase in milk production

recorded to a tune of 11.61, 17.65 and 16.32 when
fed @ 20, 25 and 30g of chelated mineral mixture
in the ration of buffaloes. In addition, the residual
effect of mineral supplementation had also
recorded for a period of 2 weeks even after the
completion of the trial period. The net return from
increase of milk yield was recorded to a tune of
Rs. 4785.80 per week/animal when fed@ 30g/
day/ animal.


Drudgery reduction through low cost & fuel
efficient smokeless chulha : It was observed that
inputs involved in the traditional chulha were
doubled which includes fire wood consumption,
cooking time, unsafe & unhealthy environment.
For providing fuel efficient, healthy, safe and
drudgery reducing environment in the kitchen of
farm women, on farm trial was conducted to
assess the working performance. The especially
designed fuel efficient smokeless chulha saved
the fuel energy, time limit so that drudgery was
also reduced in farm women by using it. Five
smokeless chulha installed in 5 farmers’ places.



Value addition in ash gourd: Farm women were
trained and prepared petha & other products
(angooripetha etc.) from ash gourd to generate
income at small scale level. A benefit cost ratio
2.08 was obtained in preparation and marketing
of the value added products.

Extension programmes: Extension programme were
conducted to disseminate and popularize improved
agricultura l technology for the benefit of the
stakeholders of the farming community.

Hon’ble MP of Bhadohi and Director ICAR-IIVR Varanasi addressing on the occasion of Rabi Kisan Sammelan
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ICAR- KRISHI VIGYAN KENDRA,
DEORIA
Training programmes: Krishi Vigyan Kendra, Deoria
organized a total of 135 number of training programme
under Human Resource Development to farmers, farm
women, rural youth and extension personnel in order
to orient them in the frontier areas of technology
development under cereals, oilseeds, pulses, vegetable,
fruit, livestock and home science discipline covering a
total of 2976 beneficiaries including 1878 male and
1098 female participants (Table 4).
FLD of mustard cv. Pusa-26 at farmers’ field

Table 4: Training programmes organized by KVK,
Deoria
S.
Training
No.
1
Practicing
Farmers
2
RY/ school
dropouts
3
Extension
functionaries
Total

No. of
courses
102

Male

Female

1436

791

No. of
participants
2227

22

306

186

492

11

136

121

257

135

1878

1098

2976

Delighted farmers with onion demonstrations

Frontline demonstration: The front line demonstration
conducted in an area of 102.4 ha. coveringtotal
beneficiaries of 523 farmers/farm women on cereals,
pulses, oilseeds, vegetables and in addition 18 numbers
of demonstrations under livestock and 81 number of
demonstrations under home science were conducted
in order to establish the production potential of
improved technologies at farmer fields. (Tables 5-7).
Training programme to farm women



Performance of sugarcane and cowpea as
intercrop: Performance of sugarcane and cowpea
as intercrop conducted at 8 different locations and
result revealed that sugarcane + cowpea as
intercrop recorded an average yield of 680.8 and
41.3 q/ha respectively as compared to sole crop
(sugarcane) 670.2 q/ha under farmer practices.
The net returns recorded to the tune of Rs. 1,51,164

FLD of pegion pea cv. NA-2 at farmers’ field
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On Farm Trials (OFT): A total of 10 numbers of On
Farm Trials (OFTs) were conducted in different adopted
villages of KVK Deoria for assessment and refinement
of selected technologies on agriculture and allied fields.


Evaluation of pigeon pea and maize as intercrop:
Evaluation of pigeon pea and maize as intercrop
conducted at 5 different locations and results
revealed that pigeon pea + maize as intercrop
recorded an average yield of 12.4q/ha and 36.5
q/ha, respectively as compared to sole crop
(pigeon pea) 18.2q/ha. under farmer practices.
The net returns recorded to the tune of Rs. 78,680
and Rs. 55,643 under intercrop and sole crop,
respectively.
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Table 5: Performance of frontline demonstration conducted by KVK, Deoria
No. of
Farmers

Area
(ha)

Pusa 26

32

9.0

20.2

NA 2
GNG 1581
-

64
52
18

24.0
21.2
1

BPT5204
PS 2511
P 1612
HD 2967

33
4
4
13

HD 2967

Crop
Oilseed
Mustard
Pulses
Pigeon pea
Chickpea
Chickpea
Cereal
Paddy
Scented Rice
Wheat Timely
sown

Variety

Others
Bottle gourd (Zaid) Bottle gourd
(Kharif)
Bitter gourd
Kashi Kanchan
Kashi Nidhi
-

Cowpea
Tomato
Frenchbean
Brinjal
Vegetable pea
Onion
Carrot
Palak

Kashi Param
Kashi Uttam
Kashi Udai
ADR
ALR & Red -3
PushaRudhira
Pusa Bharti

Yield (q/ha)
Demo
Local

Demo
BCR
(R/C)

Local
BCR
(R/C)

% Increase in
yield

16.6

2.7:1

2.2:1

21.6

13.2
14.3
16.0

12.6
13.4
13.0

2.2:1
2.6:1
2.61:1

2.1:1
2.5:1
2.31:1

4.76
6.71
23.07

12.2
1.6
1.6
5.0

38.8
46.2
39.8
57.6

38.2
42.6
39.6
55.1

1.7:1
1.9:1
1.6:1
2.52:1

1.3:1
1.7:1
1.6:1
2.16:1

0.6
8.48
0.5
4.53

13

5.2

55.3

54.8

2.2:1

2.1:1

0.8

19

0.5
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108

3.03:1

2.77:1

13.89

11

0.5
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116

4.06:1

3.81:1

7.76

3
37
7
17
8
12
14
6
25
28
4

0.5
2.0
1.0
1.0
0.25
2.0
0.5
0.5
1.0
1.0
0.25

101
120.5
124.1
295
113.60
468.2
94.20
266.80

90
104.5
106.8
251
89.10
388.5
78.50
209.6

3.2:1
2.42:1
2.4:1
5.22:1
3.17:1
2.96:1
3.62:1
2.0:1

12.2
15.31
16.2
17.5
27.5
20.51
20.0
27.29

198.50
73.80

179.50
65.30

3.44:1
2.66:1
2.9:1
5.68:1
3.95:1
3.39:1
3.83:1
2.7:1
RA
3.89:1
2.05:1

3.17:1
1.84:1

10.85
13.02

Table 6: FLD on other enterprise: kitchen gardening
Category and crop

No. of farmer

No. of
units

40

40

162.1

20
16

20
16

190.5
172.25

Seasonal Vegetable
(Zaid 2016)
Kharif 2016
Rabi 2016-17

Yield (kg)
Demo
Local

Local
BCR
(R/C)
1.6:1

% change
in yield

134.6

Demo
BCR
(R/C)
1.8:1

152.8
141.50

2.3:1
2.2:1

1.6:1
1.8:1

24.67
21.7

20.43

Table 7: FLD on Pusa Zero Energy Cool Chamber for shelf life extension of fruits & vegetables at farmers field
Name of Fruits and Vegetables
Banana
Lemon
Guava
Tomato
Spinach
Brinjal
Bottle gourd
Okra
Cowpea
French bean
Pea

Shelf life extension in Zero Energy Cool
Chamber (in days)
14
15
8
7
4
8
10
6
6
9
8

Shelf life extension without Zero Energy Cool
Chamber (in days)
6
8
2
2
1
2
4
2
2
3
4
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Evaluation of little leaf disease management
practices in brinjal: The results on evaluation of
incidence of little leaf disease in Kashi Uttam var.
of brinjal recorded a reduced percentage of
disease incidence from 25 to 5 as well as 17.5%
increase in yield over the check followed by seed
treatment with tetracycline @ 500 ppm for 20
minutes + spay of tetracycline @ 500 ppm + spray
of thiomethaxam @ 2 gm/10 liter water + use of
yellow trap @ 5-8/ha.



Assessment of micro nutrient management
practice to enhance the tomato productivity:
Assessment of micro nutrient management
practice to enhance the tomato productivity
conducted 12 at farmers field revealed an
increased yield of tomato to 4.5% over the control
followed by the practice of spraying Boron @ 0.1%
solution at flowering & fruiting stage.



Evaluation of drudgery reduction for harvesting
of wheat by improved sickle among farm
women: On farm trial on drudgery reduction for
harvesting of wheat by the farm women were
conducted in 10 different locations at farm
women’s field and the results indicate that with
the use of Naveen Darati (improved sickle),the
working efficiency for harvesting of wheat
increased by 20.36% and thereby saving a time
period of about 5.35hr.



Evaluation on drudgery reduction by the use of
maize sheller among the farm women: On farm
trial on drudgery reduction for shelling of maize
by the farm women were conducted at 10 farm
women’s field and the results indicate the shelling
of maize grain with the use of maize sheller

Demonstrations of kitchen garden at farmers’ field

and Rs. 1,13,608 under intercrop and sole crop,
respectively.
Evaluation of weed management trial in zero till
sowing in wheat: Evaluation of weed management trial
in zero till sowing in wheat were assessed at 5 farmers
field and the results indicated that application of
Pendimethaline @ 1kg. a.i/ha as pre-emergence
recorded an average yield of 55.4 q/ha. as compared to
yield of 54.2 q/ha. with application of 2-4 D Sodium
salt @ 625 gm/ha as post emergence under farmer
practice.


Evaluation of leaf curl disease management
practices in chilli: The result on evaluation of
incidence of leaf curl in Kashi Anmol var. of chilli
assessed at 9 farmers field recorded a reduced
percentage of disease incidences of leaf curl from
36 to 10 percentage as well as increase of yield to
a tune of 32.14% over the check followed by seed
treatment with imidaclopride @ 5g/kg seeds +
dipping seedling with imidaclopride @ 0.3ml/l.
along with spray of thiomethaxam @ 0.3g/l.

On Farm Trail
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Farm women training by KVK, Deoria
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Table 8: Training programmes organized by KVK,
Kushinagar
Clientele
Farmers and Farm
Women
Rural Youths
Extension
Functionaries
Sponsored Training
Vocational Training
Total

No. of
Courses
74

Male Female
1545

325

Total
participants
1870

14
3

282
126

27
03

309
129

3
1
95

152
2105

18
373

152
18
2478

Awareness campaign on "Swatch Bharat Abhiyan" at
village school

recorded to a tune of 16.8kg /hr whereas in the
control practice the average shelling of grain
recorded to a tune of 7.1kg/hr and thereby
increased the working efficiency by 136.6 %.
Extension activities: Several extension programmes
were conducted to disseminate and popularize
improved agricultural technology for the benefit of the
stakeholders and to expedite the process of transfer of
technology programme, the KVK organized 4 field day
on different crops at farmers field in which 63 farmers/
farm women were participated. Seven Kisan Gosthi
were organized wit h 475 numbers of farmers
participants, 274 numbers of advisory and 647
diagnostic services under agri. and allied fields with
110 numbers of participation. A total of 9 numbers of
SHGs were formed benefiting 127 numbers of SHGs
members.

ICAR- KRISHI VIGYAN KENDRA,
KUSHINAGAR
Training programmes: Krishi Vigyan Kendra,
Kushinagar organized 95 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, rural craft and women
empowerment benefitting a total of 2478 participants
comprising 373 female and 2105 male farmers, rural
youth and extension functionaries (Table 8).
Frontline demonstration: Front line demonstration
were conducted in 140.9 ha area at 527 farmer’s field
on paddy, wheat, mustard, lentil, sesamum, cowpea,

Demonstration of paddy transplanter in farmer’ field

Crop performance transplanted by using paddy
transplanter

Demonstration of paddy drum seeder on farmer's field
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Table 9: Frontline demonstration at KVK, Kushinagar
S.
No.

Crop

Technology demonstrated
No. of
farmers
17
04
17
02
05
05
29

Horizontal spread of technology
Area in ha
Demo yield Check yield Yield increase
%
08
45.50
31.30
31.21
04
46.6
30.7
34.12
4.50
40.36
20.25
30.0
1.50
56.32
32.25
42.74
1.50
44.75
35.05
21.67
1.50
48.67
41.75
14.21
5.7
40.25
31.25
22.36

1
2
3
4
5
6
7

Paddy
Paddy
Paddy
Paddy
Paddy
Paddy
Wheat

Mild Scented HUBR 4-3
Mild Scented HUBR - 36
Mild Scented HUBR - 3022
YSR-Hybrid
MTU-5204
Sarju-52
DH-2976

8
9
10
11
12
13
14

Cowpea
Cauliflower
Turmeric
Sesamum
Mustard
Green gram
Pigeon pea

Kashi Nidhi
Sabour Agrim
Megha-1
Line Sowing
Line Sowing
Green manuring-Pusa Vishal
Line sowing

06
49
03
05
51
14
46

1.0
2.5
0.24
2.50
30.0
4.0
17.5

15
16

Lentil
Dhingri mushroom
production
Button mushroom
production
Nutritional garden
Nutritional garden

Line sowing, PL-08
Oyster

44
21

16.5
21

4

4

42
63

42
63

17
18
19

Agaricus Spp.
Vegetables
Vegetables

cauliflower, onion, green gram, pigeon pea, kitchen
garden, mushroom and turmeric (Table 9).

TECHNOLOGY ASSESSMENT AND
REFINEMENT
Performance of paddy transplanter in transplanted
rice (BPT- 5204): KVK, Kushinagar conducted an On
Farm Trial on performance of paddy transplanter in
transplanted rice under puddled and unpuddled
condition w.r.t manual transplanting. Using paddy
transplanter under puddled condition performed best
with a 48.65 q/ha yield and B:C ratio of 2.73:1 the
probable cause being less weed infestation after
transplanting followed by unpuddled condition i.e.
42.75 q/ha and a B:C ratio of 2.62:1 as compared to
manual transplanting i.e.32.38q/ha with a B:C ratio
of 1.51:1.
Effect of paddy drum seeder on medium land soil
(var. Sarju – 52): An On Farm Trial was conducted to
assess the efficacy of paddy drum seeder on farmer’s
field. Results showed that use of paddy Drum seeder
(T2) for direct seeding of pre-germinated rice seeds (NPK
120:60:40 and spraying of Pre-emergence herbicide
Pyrazosulfuron @ 200 g/ha and spraying of post
emergence herbicides Bispyribac sodium 10% SC @
200 g/ha) gave the highest yield i.e. 55.45 q/ha with a
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119.4
225.6
264.4
4.35
14.94
8.60
21.28

84.6
190.45
196.09
0.80
9.53
7.20
14.0

29.14
15.59
25.84
81.61
36.21
19.44
34.21

14.20
9.35
34.15
Yield/Bag - 3.2 kg. ; Yield/unit - 15.4 kg. ;
Total Yield - 135.2 kg.
Yield per unit - 12.8 kg, ; Total Yield - 51.2 kg.
244.8
176.6

211
105.3

16
67

B:C ratio of 2.79:1 followed by T1 (Seeding of pregerminated seeds with drum seeder (NPK 120:60:40 +
spraying of post emergence herbicides Bishpyribac
sodium 10% SC 250 g/ha) i.e. 51.55 q/ha with B:C
ratio 2.74:1 in comparison to manual transplanting
(T0) i.e. 42.45 q/h with a B:C ratio of 1.66:1. Use of paddy
Drum Seeder reduced the cost of cultivation Rs. 8,400/
ha over farmers practice.
Effect of age of seedling on rice yield in System of
Rice Intensification (SRI) (var. BPT- 5204): The On
Farm Trial was conducted to assess the effect of age of

Paddy transplanting with System of Rice Intensification
(SRI) techniques at farmer's field
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seedling on rice yield in System of Rice Intensification
(SRI) at farmer’s field. Resu lt showed that
Transplanting of 12 days old seedling (T2) gave the
highest yield i.e. 52.75 q/ha with a B:C ratio 2.43:1
followed by T1 (10 days old seedling) i.e. 49.12q/ha
with a B:C ratio 2.28:1 as compared to manual
transplanting of 15 days old seedling. (T0) i.e. 46.35 q/
h with a B:C ratio 2.08:1. Cultivation of rice with SRI
method saves labour, irrigation and time and obtained
higher yield. This technology is suitable and feasible
for marginal farmers.
Intensification and diversification of irrigated ricewheat cropping system: KVK Kushinagar assessed the
technology of intensification and diversification of
irrigated rice-wheat cropping system at 5 farmer’s field.
Cropping intensity of district Kushinagar is 155.25 %
as sugarcane is the predominant sole crops of the
region. In case of rice –wheat system Cropping intensity
is only 200%. During Kharif season rice var P-2511
gave 40.25 q/ha in 125 days in comparison to farmers
practice i.e. BPT-5204 gave 22.75 q/ha in 147 days due
to dry spell and scattered rainfall and saved 22 days
of cropping period so that in Rabi season farmers took
advantage and timely sowed –Toria var. PT-303/
Uttara and got 7.45 q/ha from PT-303 and 6.25 q/ha
from Uttara respectively in comparison to farmers
practice i.e. Wheat var. HUW-234 gave yield 20.15q/
ha due to delayed sowing attributable to delayed

harvesting of paddy and land preparation. During
Zaid season farmers sowed cowpea variety Kashi
Kanchan after harvesting of Toria. In the trial T1
cropping intensity increased 300 % (Paddy var.P-2511
- Toria var. PT-303/Uttara - cowpea var. Kashi
Kanchan) in comparison to farmers practice i.e. 200 %
(paddy var. BPT-5204- Wheat var HUW-234- followed
by fallow land).
Effect of planting method on maize: KVK, Kushinagar
assessed the technology effect of planting method on
maize and result shows that planting of maize on
raised bed (T1) gave higher yield i.e. 55.55 q/ha with a
B.C. ratio of 3.28:1 in comparison to flat bed sowing
(T0) i.e. 37.45 q/ha with B:C ratio 1.85:1. Sowing of
maize on raised bed saved seed, fertilizer, fuel
consumption, water, man power and increased the
productivity of crop. This technology improves the
physical properties of soil and also helps to increase
the root length of maize.
Weed management in Rabi maize: An On Farm Trial
on weed management was conducted in rabi maize at
08 farmer’s field maize hybrid DKC 9081 was used
under the demonstration for production. Result
showed that use of post emergence Atrazine @ 0.625
kg.a.i./ha +Halosulfuron 90 g/ ha (T2) completely
finished the weeds in maize crop followed by T1 Spray
of Atrazine 50 WP @ 1.0 kg. a.i./ha post emergence

Demonstrations of improved production technologies in paddy, mustard and maize at farmers' field

Demonstrations of weed management in Rabi maize at farmers' field
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found average 50.25 weeds/ m2. The prominent species
recorded were Cyprus rotundus and Cynodon dactylon
at 30-35 days after sowing. In manual weeding, no
major weeds found.
Availability of fruit and vegetable throughout the year
from nutritional garden: An On Farm Trial was
conducted on nutritional garden in Kharif 2016, Rabi
2016 and Zaid 2017 at 5 farmer’s field and it was found
that systematic nutritional garden gave higher yield of
vegetables i.e. 854.6 kg while the farmer practice gave
the yield of vegetables 718.9 kg from an area of 150 m2.
and farmer earned Rs. 12,819 per unit from nutritional
garden with a net saving of Rs 7419 as the average
selling rate of vegetable was Rs. 15 /kg.

Extension Activities: To expedite the process of transfer
of technology programme the KVK, organized 7 kisan
gosthis participated by 556 farmers. Five field days
were organized covering 219 farmers for demonstration
of technologies. Three kisan melas were organized
covering 2884 farmers. KVK participated in 8
exhibitions for aw areness creation of farm ers
benefitting a total of 8488 farmers.
A total 289 scientific visits to farmer’s field visits
by KVK officials covering 4568 farmer and 212
diagnostic visits were made by the KVK scientists and
S.M.S. for the benefit of farmers. Three soil health
campaign were undertaken to the ultimate benefit of
132 farmers. 58 lectures were delivered as resource
person benefitting more than 47 89 farmers of
kushinagar and adjoining districts.4674 farmers visited
KVK during 2016-17.
Two soil testing campaigns covering 69 farmers
were also organized to aware the farmers about soil
health. Swacchh Bharat Abhiyan were organized to
sensitize 82 farmers. A total of 1985 farmeres were
benefitted through mobile advisory services and 2000
farmers through mobile message.
Table 10: Soil and water analysis
Samples
Soil
Water
Total

No. of samples
15000
2500
17500

No. of farmers
16800
2500
19300

Table 11: Seed and planting material production
Samples
Seed (q)
Planting material (No.)
Bio-Products (kg)
Fish Production

Nutritional Garden
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Quintal/Number
2849.884
27164
550 kg
604.5 kg

Farmer
1120
461
6
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TRAINING PROGRAMME AND OTHER ACTIVITIES
KVKs under ICAR-IIVR Celebrated World
Soil Health Day
World Soil Health Day celebrates the importance
of soil as a critical component of eco-system and as a
vital contributor to the human commonwealth through
its contribution to food, water and energy security and
as a mitigation of biodiversity losses and climate
change. Therefore, Krishi Vigya n Kendra s of
Kushinagar, Deoria and Bhadohi districts of Uttar
Pradesh working under the administrative control of
ICAR-Indian Institute of Vegetable Research,
Varanasi celebrated the World Soil Health Day (WSHD)
on 5th December 2016 at their respective district with
an aims to connect people with soils and raise
awareness on their critical importance in their lives.

Krishi Vigyan Kendra, Kushinagar celebrated
World Soil Health Day at Village Deopokhar, BlockTamkuhiraj in Ku shinagar district which was
inaugurated by District Agriculture Officer, Dr. Umesh
Kumar Gupta in presence of district Agriculture
Extension Officers, former Pradhan Shri Nathuni Singh
of Deopokhar village and more than 400 farmers. On
this occasion, 125 soil health cards were distributed
among the farmers of Deopokhar, Sondia, Gangitikar,

Awaraon Sofiganj, Bashdila Durjan villages of
Tamkuraj blocks. During the inaugural address Dr.
Gupta emphasized the importance of soil testing and
request the farmers for adoption of balance dose of
fertilizer as per recommendation of KVK so that the
cost of cultivation can be reduced and crop yield will
be increased. He also told the farmers about different
programmes implemented by State Department of
Agriculture.
Similarly, this World Soil Health Day was
celebrated by Krishi Vigyan Kendra, Bejwan, Bhadohi
at its center which was inaugurated by Shri Kedar
Nath Singh Ji, Member of Legislative Council (Varanasi)
in presence of Dr. Bijendra Singh, Director, ICAR-Indian
Institute of Vegetable Research, Varanasi. Shri Kedar
Nath Singh Ji while discussing the issues on soil health
asked the farmers to aware about their soil properties
to exploit it in a better cropping system in a sustainable
manner. He also advocated about the different
programme running by the Central Government for
the betterment of farming community. The Director,
ICAR-IIVR also raised the detrimental soil health
issues. He suggested to the farmers about different
corrective measures with special reference to the
application of micronutrients, which must be followed
during cultivation of the crops. On this occasion soil
health cards were also distributed by the chief guest to
the farmers of different villages. About 110 practicing
farmers and farm women participated from more than
15 villages in this programme.

Krishi Vigyan Kendra, Deoria celebrated World
Soil Health Day at village Bangra of Bankata Block
where more than 125 farmers/farm women from nearby
villages had participated. Sh. Sanjay Kumar, Block
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Development Officer (BDO) of Bhatpar Rani Block
inaugurated this event and distributed soil health
cards to participated farmers/farm women. While
addressing the farmers Sh. Kumar emphasized on the
importance of soil and maintaining its health for more
productivity per unit area. He appealed the farmers
not to burn crop residue in their field as they not only
hampers the soil health but also kills valuable microorganism present in the soil.
While creating awareness among the farmers
regarding the effect of crop residue burning in field,
importance of soil testing, availability of nutrient in
soil and how to use balance dose of fertilizer in Wheat,
Sugarcane, Rabi Maize, Rice crops, pulses, oilseeds
and horticulture crops Heads and SMSs of all the three
KVKs also describe the benefit of resource conservation
techniques like sowing of wheat with zero-tillage
machine, turbo seeder etc. Preparation techniques of
various organic manure and use of bio fertilizer, water
soluble fertilizers etc in different crops were also
discussed during this event.

ICAR-IIVR organized National Farmers’
Fair cum Vegetable Show-casing
National Farmers’ Fair cum Vegetable Showcasing was organized at ICAR-Indian Institute of
Vegetable Research, Varanasi in collaboration with
Association for Promotion of Innovation in Vegetable
(APIV) on 27th January 2017 to educate the farmers
regarding sustainable vegetable and agriculture
production. It was inaugurated by Padmashri Dr.
Brahma Singh, Former-Director, Life Sciences, Defense
Research & Development Organization (DRDO), New
Delhi. In his inaugural address, he emphasized for
climate resilient vegetable production, protected
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cultivation through poly and net houses as well as use
of drip and fertigation for sustainable vegetable
production in the country. During celebrations, the
Director, ICAR-IIVR, Varanasi highlighted the
production and distribution of high quality seeds of
improved vegetable varieties of IIVR. He also added
that famers should adopt drip irrigation, mulching,
fertigation, integrated pest management and value
addition in vegetables to fulfill t he veget able
requirement of our growing population. He also
emphasized women empowerment and farmer’s
participation in hybrid seed production. He also
included that under the flagship programme of the
Prime Minister of India, “Mera Gaon Mera Gaurav”,
IIVR has adopted five villages from each district of
Chandauli, Gazipur, Jaunpur, Mau, Mirzapur,
Sonbhadra and Varanasi districts of Uttar Pradesh and
East Champaran in Bihar for disseminating innovative
vegetable production technologies for their livelihood
and nutritional security.
Dr. R.K. Yadav, Director, National Horticultural
Research and Development Foundation (NHRDF),
New Delhi; Dr. S.K. Singh, Deputy Managing Director,
National Horticultural Board (NHB); Dr. T. Janakiram,
Assistant Director General (Horticultural Science-II),
ICAR, New Delhi and Prof. A. Vaishampayan, Director,
Institute of Agricultural Sciences, Banaras Agricultural
University (BHU), Varanasi were also present on the
occasion. They emphasized about protected cultivation
and increasing the income of famers besides increasing
productivity of vegetables by adopting sustainable new
technologies in the field of vegetable production,
protection, processing, preservation and storage of
vegetables. Farmers’ president Shri Jai Prakash Singh
expressed his happiness for farmer’s welfare and
women empowerment mainly due to intervention of
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Kisan Gosthi and Krishi Vikas Parve
celebrated at Deoria
Kisan Gosthi and Krishi Vikas Parve were
inaugurated by Shri Radha Mohan Singh, Union
Minister of Agriculture and Farmers Welfare, (Chief
Guest) at Deoria, U.P. on dated 11th June, 2016. In his
inau gural address Shri Rad ha Moh an Singh
emphasized on Pradhan Mantri Fasal Bima Yojana
(PMFBY) and others activities of Government awarded
to small and marginal farmers, Pradhan Mantri Sichai
Yojana, Ujwala Yojana, Soil Health Card etc. He urged
the farmers to take advantage of the schemes for
enhancing their income and profitability. Th e
Administrative Building of KVK, (ICAR-IIVR),
Malhana, Deoria was inaugurated by Hon’ble
Minister of Agriculture and Farmers Welfare. Dr. B.
Singh, Director, ICAR-Indian Institute of Vegetable
Research, Varanasi welcomed the Chief guest and
farmers and informed the farmer about institute and
KVK activities. He was also emphasized importance
of vegetable cultivation for profit and nutritional
security and livelihood. About 2000 farmers, farm
women and rural youth from various part of Eastern
UP actively participated in this programme.
IIVR varieties and improved vegetable production
technologies.
More than 3000 farmers participated from
different states like Uttar Pradesh, Bihar, Maharashtra,
Karnataka, Jharkhand etc. They were acquainted with
modern technologies of vegetables, fruits, cereals,
oilseed and mushroom production, poultry and fish
culture through lecture by experts and exhibition as
technical sessions were also arranged for the benefit of
the farming community. Altogether 39 stalls related to
vegetable, potato, seeds, fertilizer, beneficial microbes,
fisheries, onion garlic, pesticides, drop irrigation etc.
displayed by various ICAR Institutes and KVKs,
Agricultural Universities and Private Sectors. The
prizes were also distributed to famers for their
contribution in vegetable production. In national level
category, Mr. Ashok Kumar Chandrakar from
Chhattisgarh, Ms. Hema Anantaraj from Karnataka
and Mr. Mahadev Prasad Yadav from Rajasthan were
awarded gold, silver and bronze medals, respectively.
At state level Mr. Basudev Maurya from Mirzapur
district awarded gold medal, Mr. Sugrib Singh
Kushwaha from district Gazipur received silver medal
and Mr. Phool Chand from district Varanasi awarded
bronze medal.
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Awareness Programme on Pradhan Mantri
Fasal Bima Yojana organized by KVKs
Awareness programme on Pradhan Mantri Fasal
Bima Yojana (PMFBY) was organized by three Krishi
Vigyan Kendras of ICAR-IIVR to sensitize farmers about
the benefit of the scheme. Hon’ble Member of
Parliam ent, Bha dohi Shri Virend ra Singh Ji
inaugurated awareness programme on Pradhan
Mantri Fasal Bima Yojna in district Bhadohi on 23rd
Ap ril, 201 6. KVK B hadohi organized PMF BY
awareness programme through farmers’ fair and Agri.
Exhibition. Shri Singh focused the core issue of PMFBY
and instructed the line department officials along with
banking personnel to execute this most important
programme.
Accordingly, at Deoria the awareness programme
was conducted under chairmanship of Hon’ble
Member of Parliament of Salempur, Deoria Shri
Ravindra Kushwaha Ji on 30.04.2016 at Bapu Inter
Collage, Salempur, Deoria. On the same day, at
Kushina gar the awareness progra mme was
inaugurated by Shri Kalraj Mishra, Cabinet Minister,
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Government of India, Ministry of Micro, Small and
Medium enterprises and Member of Parliament, Deoria
in the presence of Honorable Shri Rajesh Pandey,
Member of Parliament, Kushinagar, Dr. Bijender Singh,
Director, ICAR – Indian Institute of Vegetable
Research, Varanasi, Shri Nand Kishore Mishra, Ex
MLA, Seorahi, Kushinagar, Shri Ram Ashish Rai, Ex
MLC Deoria, various dignitaries, media persons and
over 1000 farmers and farm women. The minister also
inaugurated the Agricultural Exhibition for transfer of
recent technologies.

Kisan gosthi-cum-vegetable demonstration
conducted in Bihar for promotion of
kitchen garden and nutritional security
Kisan gosthi cum vegetable demonstration
conducted in Tetaria, Chakia, Motihari and Areraj
block of Bihar for promotion of kitchen garden and
nutritional security on 14th and 15th June 2016 where
more than 1000 farmers actively participated including
20 progressive vegetable growers from Khairimal,

Annual Report 2016-17

Sansad Adarsh Gram of Chakia. Lectures on modern
vegetable production techniques were delivered by the
scientists of ICAR-IIVR with special emphasis to
promote kitchen garden for nutritional security through
vegetables. On this occasion different vegetables seed
like okra, cowpea, sponge gourd, bottle gourd and
pumpkin were distributed to the farmers. Selected
vegetable growers were provided with seeds of tomato,
brinjal and chilli for nursery preparation for their own
as well as other growers.

ICAR-IIVR organized National Science Day
with theme “Science and Technology for
Specially-abled Persons”
On the occasion of National Science Day, ICARIndian Institute of Vegetable Research, Varanasi
celebrated with the theme of “Science and Technology
for Specially-abled Persons”. The programme was
inaugurated by Dr. B. Singh, Director, ICAR-IIVR,
Varanasi. In his inaugural address, he highlighted the
great contribution of specially abled personalities in
the areas of science and technologies. On this occasion,
a debate and poster competition was organized with
an objective of creating awareness regarding role of
specially abled person in the development of Nation
through science and technology, where about 150
students from “Kiran Viklang Vidyalya” Madhavpur
and Shri Ag rasen PG College, Va rana si w ere
participated with zest and enthusiasm. The debate with
its time honored topic “Science and Technology in the
Development of Nation with special reference to
specially abled person” was the platform of exchange
of knowledge base and the posters based on “Role of
science and technology for specially abled persons”
were emphasized the contribution of specially abled

personalities in the development of nation in different
challenging areas. The scientist from ICAR-IIVR also
delivered the speeches on “Assistive technologies and
use of new gadget and “Inspirational stories and
contribution of specially abled person in nation
development”. First prize in debate was secured by
Mr. Anand from Kiran Viklang Vidyalya and Ms.
Kshma from Sri Agrasen PG College. While first prize
in poster competition was secured by Ms. Preeti from
Kiran Viklang Vidyalya and Ms. Nisha from Sri
Agrasen PG College. The programme ended with a vote
of thanks by Dr. A.B. Rai, Head, Crop Protection.

ICAR- IIVR hosts Okra, Tomato, Brinjal &
Chilli Day for strengthening public-private
partnership
The Zonal Technology Management Unit of
ICAR-Indian Institute of Vegetable Research (ICARIIVR), Varanasi organized “Tomato Day” on 7th
January, 2017, “ Brinjal - Chilli Day” on 5th December,
2016 and “Okra Day” on 03rd October, 2016
to
showcase the varieties/hybrids along with advanced
lines developed by the institute in tomato, brinjal, chilli
and okra to the private organizations with the aim to
percolate these varieties and hybrids on to farmers’
field. The institute is already licensing its promising
technologies on non-exclusive basis for further
multiplication and sale of materials including parental
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cooperative and public routes by transferring the
developed technologies to them.
lines of the hybrids to the private sector in accordance
with the guidelines provided by ICAR, New Delhi. The
programme was attended by more than 25 breeders
and marketing strategists from 12 private vegetable
seed-companies like Syngenta, Mahyco, Ajeet Seed,
Nuziveedu, VNR Seeds, Metahelix etc. The seedcompany representatives visited the field 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 advanced breeding lines, combining virusresistance and high-yield. The delegates thoroughly
interacted with the breeders of the institute and
provided valuable feedback on the current market
needs of okra, tomato, brinjal and chilli. Dr. B. Singh,
the Director of the Institute, while interacting with the
participants expressed his belief that the program has
enriched the Institute with the current market
requirements in these crops and has provided an
opportunity to the private sector to have hands on
promising materials. He assured on working for an
effective public-private partnership so that we can
benefit the farmers of the country through commercial,
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Swachhta Pakhwada organized at ICARIIVR
Swachhta Pakhwada was commenced at ICAR-IIVR,
Varanasi, during 16-31 May, 2016 and 16-21 October,
2016 with the sworn in of the Swachhta Pledge
(cleanliness oath) by the scientific, technica l,
administrative and skilled support staff of the Institute
under the leadership of Dr. B. Singh, the Director, ICARIIVR. During the Pledge, Director highlighted the
importance and benefits of cleanliness and hygiene.
The staff committed themselves for at least 100 hours
of cleanliness action on their part, in Institute as well
as their residential surroundings. During this program,
institute and its mini campus, ATIC center, training
hostel, institute lawns, laboratories, main gate,
residential areas and adjoining roads and areas etc
nearby institute were cleaned. One day also devoted to
clean the individual office rooms as well as weeding
out of obsolete records. Extensive Cleanliness Drive
was undertaken by one and all during the pakhwada.
Ca mpaign for “ Say No t o Plastic” for
discouraging use of plastic bags was launched both
electronically and physically. Charts/Display Boards
were installed in and around Campus premises.
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several diseases such as diabetes, cardiovascular and
degenerated diseases. On this occasion, Dr. Bijendra
Singh has welcomed all the staff and thrown light on
the import ance of daily pract icing yoga. This
progarmme was also celebrated at ICAR-IIVR regional
center Sargatia, Kushinagar and its three ICAR-IIVR
KVKs in Kushinagar, Deoria and Bhadohi. At the end
of the session, all the employees of the institute have
resolved to practice yoga daily..

Drawbacks and health hazards associated with
continuous uses of plastics in daily life were also
highlighted in this awareness program. As a part of
the awareness program, different crop/vegetables
residues, rather than conventional burning and there
by polluting the environment, are directed to make the
compost in the residue management unit of the institute.
Accordingly, residues of okra, bottle gourd and
pumpkin after their seed extraction were extensively
used for the vermicompost which is further used for
organic manure for sustainable agriculture without
zero pollution to the environment.

International Yoga Day celebrated at ICARIIVR, Varanasi
International Yoga Day was celebrated at ICARIIVR, Varanasi on 21st June 2016. All the staff of the
institute had attended the programme with enthusiasm
under the leadership of the Director, Dr. Bijendra Singh.
In this programme, various exercises, yogaasans,
pranayama, etc were demonstrated and conducted by
yoga expert Jagat Narayan Ji. He emphasized that the
regular practice of these aasans and pranayam would
be helpful in relieving of body pains and remedy for

ICAR sponsored 12 days training on
“Principles and production techniques of
hybrid seeds in vegetables” concludes
Secretary DARE and DG ICAR Dr. Trilochan
Mohapatra, as Chief Guest, graced the valedictory
function of training on “Principles and production
techniques of hybrid seed in vegetables” organized at
ICAR-IIVR, Varanasi from September 27 to October 08,
2016. He addressed the gathering of 21 participants of
technical cadre working in 14 different ICAR institutes
in the areas of agriculture/horticulture/vegetables
covering 10 states. He appreciated the efforts of the
organizers to conduct such training programme for
the technical personnel’s of ICAR, who are real
workforce to strengthen the research programme. He
asked to develop training module for robust skill and
entrepreneurship development in agriculture and
allied sector as per Agriculture Skill Council of India
(ASCI) model which will help to educated unemployed
youth to start the new entrepreneurship in agriculture
sector. The Course Director, Dr. B. Singh, Director,
ICAR-IIVR, stated that this programme was intended
to tra in the participants in the area of hybrid
dev elop ment and techniq ues of hybrid seed
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combating the challenges of climate change. He
reiterated the need to initiate focused research on
underutilized vegetable crops to harness their
nutritional and medicinal potential. The programme
was being graced by the presence of Heads of the
Divisions and faculty members of the institute. The
course was attended by the participants from eight
states representing 14 ICAR institutes and SAUs. This
course provided detailed insight of various aspects
related to underutilized vegetable crops through
lectures and hands-on practical sessions.

PARAVET training programme organized
at KVK, Bhadohi, U.P
production. He also informed that during this training
programme, a series of lectures and practical sessions
on various aspects of hybrid seed production and its
principles were conducted. He also acknowledged the
support given by ADG (HRD), ICAR, New Delhi. The
training programme was coordinated by Dr. Neeraj
Singh and Dr. Sudhakar Pandey.

ICAR Short Course “Advances in Genetic
Enhancement of Underutilized Vegetable
Crops”
Dr. B. Singh, Director, ICAR-Indian Institute of
Vegetable Research, Varanasi, inaugurated the tenday s short course on “Advances in Genet ic
Enhancement of Underutilized Vegetable Crops”,
sponsored by Education Division, ICAR on 18 th
October 2016 at IIVR, Varanasi. While welcoming the
participants from different corners of the country, Dr.
Singh emphasized the importance of underutilized
vegetables in addressing nutritional security and
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Fifteen days vocational PARAVET training
programme was organized at KVK, Bhadohi during
06-20 F ebru ary 2017 . In this progra mme 15
unemployed educated rural youth were selected from
each of 06 blocks in the district. The need based course
content was developed jointly by the District Veterinary
Department, KVK, Bhadohi and BHU, Varanasi. The
objective of the training was to get the participants
acquainted about cattle breed improvement, Artificial
Insemination, diagnosis and treatment of major
diseases, vaccination and fertility management. This
helped to develop skill among trainees and they are
able to provide door to door Veterinary services. The
guest speakers/trainers were from District Veterinary
Department, KVK, Bhadohi and BHU, Varanasi. The
pharmaceutical companies have also provided the
treatment kits to the trainees for their use in field.
Valedictory function was graced by Dr. Bijendra
Singh, Director, IIVR, Varanasi and on this occasion,
he distributed the certificate to the participants. He also
assured to the candidates for all kinds of possible
support in future. Dr. R.B. Maurya, CVO, Bhadohi
assured tofacilitate the trainees by providing Veterinary
and AI kits, vaccine, medicine, etc. He desired to
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strengthen such services for livestock development
programme in the district. After successful completion
of this training programme, trainees were deputed to
various nearby Veterinary Hospital of the district for a
period of three month for practical exposure under the
supervision of Veterinary Department of the district
and KVK, Bhadohi.

Integrated Beekeeping Development
Centres (IBDCs)/Centres of Excellence
(CoEs) on beekeeping at ICAR-Indian
Institute of Vegetable Research, Varanasi
By looking the tremendous scope of bee keeping
in Uttar Pradesh, Agriculture and Farmers Welfare
Minister, Sri Radahmohan Singh taken an initiative
to open an Integrated Beekeeping Development Centres
(IBDCs)/Centres of Excellence (CoEs) on beekeeping
at ICAR-Indian Institute of Vegetable Research,
Varanasi. In this centre the units of queen bee
multiplication, honeybee disease diagnostic lab,
extracting & processing unit for honey and other bee
hive products, development of quality nucleus stock/
queen bees of Apis cerana and Apis mellifera, Information
centre for scientific beekeeping, honey & other bee hive
testing laboratory and Miscellaneous including
placing of services of consultant, lab technicians, etc.
will be set up. The overall objective of this center is
promotion & development of beekeeping in India by
promoting scientific beekeeping for increasing yield of
the crops by providing pollination support and
increasing income of farmers/beekeepers by producing
honey and other bee hive products. The farmers/
beekeepers will get all facilities relating to beekeeping
at one place in this centre. This center will be helpful to
develop the skills of youth of UP and Bihar and also
help to start the honey bee keeping by the farmers.
Beekeeping supplements income generation to the rural
people. Beekeeping /Honey bees should be treated as
fifth input for overall development of Agriculture, in
sustainable manner, in the country.

scientific management of hive bees. Director ICARIIVR, Varanasi, Dr. Bijendra Singh informed that this
center will have state of Art Technologies relating to
nucleus stock production, capacity building and
training of bee breeders and beekeepers, processing
and quality control of bee products, etc. related
technologies. Beekeeping is a very fascinating rural
Agro-horticulture based activity/occupation. It fits very
well in the integrated agricultural system as an allied
activity to increase the income of all groups of farmers,
including small and marginal farmers, agricultural
labourers and others. It involves less physical work
and is, therefore, also suitable for women. He also
informed the at present there are about 27 lakh bee
colonies in India, with estimated annual production
of around 88,900 metric tonnes of Honey (2015-16).
The existing bee colonies are the assets of the industry
created during past few decades in India. India needs
minimum 200 million Honey Bee colonies just to
pollinate and increase productivity of 12 major crops
which are self-sterile and need insect pollination.
Dr BL Sarswat, Director, National Honeybee
Board, New Delhi informed that there is specific race
(s) of Indian honey bee in various regions, which can

The Ho nora ble Memb er of P arliamen t,
Robertsganj, Shree Chote Lal Kharwar inaugurated
the launching workshop of this center as the chief Guest
on 20th December 2016 which was witnessed by more
than 300 farmers, tribal, scientists and officials. During
his speech the chief guest emphasized that Beekeeping
is traditional industry in forest areas and many tribal
and other people know the basic art of honey
harvesting. However, they shall be upgraded on
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be systematically exploited for scientific beekeeping
for the purpose of providing pollination support to
various Agricultural & Horticultural crops to increase
their yields. Apis mellifera is performing well in
Northern States of the country including Uttar Pradesh
and that can be introduced with careful assessment of
the beekeeping conditions in other States /parts of the
county. Beside honey, there are various other high value
products of beekeeping, viz., bees wax, bee venom, royal
jelly, propolis, etc. These products including honey
have high demand in National and International
markets. It may be remembered that all the bee products
are used either as food or in pharmaceutical and
cosmetic industries. For this reason, hygienic collection,
handling, processing, storage, etc. and maintaining
National and International purity standards are of
prime importance.

Institute Celebrated “Hindi Chetna Maas”
Needless to say that doing official work in the
peoples’ Language helped in speed-up development
and bring transparency in R&D programme as well as
administration for any organization. In this direction
significant progress has been made by this institute in
the progressive use of Hindi in official work. During
2016-17, Institute celebrated “Hindi Chetna Maas” from
13 th September - 1 4 th O ctober, 20 16 in which

competitions like debate, poster making, quiz and essay
writing were organized and the awardees were
felicitated at the valedictory function. This event was
ina ugurated by Prof. Shradd ha Singh, Hindi
Department, BHU, Varanasi on 13th September 2016.
In her inaugural address Prof. Singh expressed that
use of Hindi in the public and private sector offices
have increased. She also focused that students from
foreign countries particularly from China are doing
Diploma courses in Hindi for better dialects with
different stakeholders while working in multinational
companies. She said in present scenario movies,
documentaries and hindi programme on Aakashwani
and Doordarshan play a major role in promoting Hindi
language in non-Hindi region of our country and
abroad.
On this occasion, Dr. B. Singh, Director of the
institute appreciated the work done by the institute in
Hindi and also promoting it through various events
during “Hindi Chetana Maas”. He appealed the
scientists to document and publishes their work in
Hindi also along with English. All the members of this
institute actively participated in this one month Hindi
Parv.
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AWARDS, HONOURS AND RECOGNITION
1.

Bahadur Anant received “Harbhajan Singh Gold
Medal Award” for best paper “Bahadur A, Rai
N, Kumar R, Tiwari SK, Singh AK, Rai AK, Singh
U, Patel PK, Tiwari V, Rai AB, Singh M and Singh
B. 2015. Grafting tomato on eggplant as a potential
tool to improve water logging tolerance in hybrid
tomato. Vegetable Science 42 (2): 82-87;” for the
year 2015 published in Journal “Vegetable Science”;
(during 34th AICRP Group Meeting held at IARI,
New Delhi from May 10-13, 2016).

2.

Halder Jaydeep awarded the “Fellow of the
Society for Biocontrol Advancement” (FSBA),
Bengaluru, India during February, 2017.

3.

Halder Jaydeep awarded the “Fellow of the
Society of Plant Protection Sciences” (FSPPS),
New Delhi during February, 2017.

4.

5.

Halder Jaydeep conferred “Young Scientist
Award” for outstanding contribution in the field
of Entomology by the Society for Scientific
Development in Agriculture and Technology,
Uttar Pradesh during December, 2016.
Nagendran K. awarded “Early Career Award”
by DST through SERB with an project entitled

“Agroinfectious clones development for probing
resistance to chilli leaf curl diseases caused by
beg omov iruses a nd d evising integrat ed
management strategy”.
6.

Ra i Na gend ra received “Resea rch Pap er
Reviewer Award 2016” by Agriculture and
information center Karnal, Haryana.

7.

Reddy BR awarded with “DST-SERB Early
Career Research Award” for the proposed 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”.

8.

Reddy YS got selected for Depart ment of
Biotechnology sponsored “Indo-Australian
Career Boosting Gold Fellowship 2016-17”.

9.

Singh Sudhir awarded “Prof Gurcharan Singh
Bains life time achievement award”, 2015 in the
area of food processing and nutrition from
Association of Food Scientists and Technologists
(I), CFTRI (Mysore).
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HUMAN RESOURCE DEVELOPMENT
Training and Capacity Building

Training
Name of Scientist

Title of training

Duration

Held at

Mamata Singh

One month orientation training of fresh 12 April – 11 May,
recruited scientist of FOCARS Batch 103
2016

ICAR-IIVR,
Varanasi

Shweta Kumari

One month orientation training of fresh 12 April – 11 May,
recruited scientist of FOCARS Batch 103
2016

ICAR-IIVR,
Varanasi

Mamata Singh

Three month attachment training of fresh 16 May -16 August, ICAR-NRCPB,
recruited scientist of FOCARS Batch 103
2016
New Delhi

Shweta Kumari

Three month attachment training of fresh 16 May -16 August, ICAR-IARI, New
recruited scientist of FOCARS Batch 103
2016
Delhi

RP Sahu, SMS

ICAR Sponsored summer school on ICT use 5-25 July, 2016
in Agriculture

PAU, Ludhiana

Samsher Singh

ICAR sponsored summer school on Canopy 11-31 July, 2016
architecture management in fruit trees for
conservation & utilization of Natural
resources in changing climate condition

ICAR-NRC on
Litchi,
Muzzafarpur

J. Halder

ICAR sponsored short course on Techniques 7-16 September,
in insect molecular biology & toxicology
2016

ICAR-SBI,
Coimbatore

Shamsher Singh

Training on Principles & production tech. of 27 September - 08
hybrid seeds in vegetables
October, 2016

ICAR-IIVR,
Varanasi

AN Tripathi

CAFT training programme “ Fungal 26 September – 16
diversity and modern trends I taxonomy October, 2016
through DNA barcoading and chemoprofiling

ICAR-IARI, New
Delhi

Kamlesh Kumar
Meena

ICAR sponsored winter school on Resource
conservation & paddy residue management

PAU, Ludhiana

Mamta Singh

Short course on Advances in genetic 18-24 October, 2016 ICAR-IIVR,
enhancement of under-utilized vegetable
Varanasi
crops

Vikas Singh

Refresher course in Agricultural research 15-26, November,
management
2016

ICAR-NAARM,
Hyderabad

Rakesh Dubey

Refresher course in Agricultural research 15-26, November,
management
2016

ICAR-NAARM,
Hyderabad

S.N.S. Chaurasia

MDP on leadership development (A pre 19-30 December,
RMP Programme)
2016

ICAR-NAARM,
Hyderabad

Tania Seth

ICAR sponsored winter school on advances 02-22 March, 2017
in statistical technique in genetics and
genomics

ICAR-IASRI, New
Delhi

A.P. Singh

Biosafety analysis on GM food & crops for 14-27 February,
technical staff of ICAR
2017

ICAR-NRCPB,
New Delhi

Neeraj Singh

Competency enhancement programme for 20-22 February,
effective
implementation
of
training 2017
functions by HRD Nodal Officers of ICAR

ICAR-NAARM,
Hyderabad
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Training and Skill Development of Farmers, Field Functionaries & Entrepreneur:
Name of the Programme
Vegetable Production for
livelihood security

Date
28-29 Sept 2016

Sponsored by

Number & Nature
of Participants

NFL, Varanasi

50 Farmers

Integrated production & protection 18-22 Oct 2016
technologies in vegetable crops

ATMA, Samastipur

09 farmers

Integrated pest Management in
Vegetables

ICAR-IIVR-TSP

50 Tribal farmers

Awareness cum Launching
20 Dec 2016
workshop of Integrated
Development of Honeybeekeeping
Centre/Centre of Excellence for
Honey Beekeeping

NBB, DoAC, MOA&FW,
New Delhi

100 Farmers &
Entrepreneur

Improved Vegetable Production
Technologies

20-21 Dec. 2016

MDSS, Mirzapur

38 Farmers

Training on Fish cum Pearl
Farming – Enormous scope in
Freshwater

21-25 Dec 2016

ICAR-CIFE, Mumbai

25 Fishermen &
Farmers

Vegetable Production Technologies 26-28 Jan 2017

ATMA, Sekhpura, Bihar

09 Farm women

Improved Vegetable Production
Technologies

ATMA, Jabalpur, M.P.

30 Farmers

Vegetable Production Technologies 27-28 Feb 2017

Jan Jyoti Seva Sansthan,
Fetehpur

20 Farmers

Vegetable Production Technologies 27-28 Feb 2017

IGFRI, Jhansi

15 Farmers

Vegetable Production Technologies 1-3 Mar 2017

ATMA, Madhubani

15 Farmers

Integrated Vegetable Production
Technologies

20-22 Mar 2017

DHO, Uttarkashi,
Uttrakhand

23 Farmers

Integrated Vegetable Production
Technologies

20-22 Mar 2017

Asstt. Dir. Hort, Banka,
Bihar

09 Farmers

Beekeeping Management

20-21 Mar 2017

Hi-Tech Natural Product
(India) ltd., Saharanpur

250 Farmers

Integrated Vegetable Production
Technologies

23-25 Mar 2017

DHO, Uttarkashi,
Uttrakhand

20 Farmers

PPV&FRA

25 Mar 2017

ICAR-IIVR, Varanasi

125 Farmers

Safe and Judicious use of
Pesticides in Vegetables

27 Mar 2017

HIL, New Delhi

250 Farmers

Integrated Vegetable Production
Technologies

27-28 Mar 2017

ATMA, Siwan

20 Farmer

Integrated Vegetable Production
Technologies

28-29 Mar 2017

ATMA, Begusarai

14 Farmer

10 Nov 2016

6-8 Feb 2017
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Training and Skill Development of ICAR/SAUs/State/KVKs Officials:
Name of the Programme
Principles and production techniques
of hybrid seeds in vegetables
Advances in Genetic Enhancement of
Underutilized Vegetable Crops
Entrepreneurship development &
marketing in vegetables
Commercial vegetable production &
marketing

Date

Sponsored by

27 Sept-08 Oct
2016
October 18 to 27,
2016
16 Nov. 2016

HRD, IIVR, Varanasi

18 Nov 2016

ABI, IIVR, Vns

MTC on Improved Production
13-20 Dec 2016
Techniques for Organic Vegetable
Farming
Pre and Post-Harvest Management
20-24 Feb 2017
Techniques for Seed Quality Assurance

ICAR
ABI, IIVR, Vns

DOE, DoAC, MOA&FW,
New Delhi
IIVR & NSRTC, Varanasi

Number & Nature of
Participants
21 Technical of ICAR
Institutes
25 Asst
Professor/SMS/Scientist
36 Agril. Graduates from
BUA&T, Banda
86 Agril. Graduates from
Govt. Degree College, Jakhini,
Vns
21 State Officials/KVK SMS

15 Officials

Seminar/symposium/conference/workshop attended:
Name of Scientist
M.H. Kodandaram

A. N. Tripathi

D. K. Singh

T.K. Koley
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Title of seminar/ symposium/ conference/
workshop
3rd International IUPAC Conference on
Agrochemicals Protecting Crops, Health
and
Natural
Environment:
New
Chemistries for Phytomedicines and Crop
Protection Chemicals
34th
Annual
Group
meeting
of
AICRP(VC)
7th Indian Horticulture Congress 2016
Review meet of CRP borer project
National Meet of Entomologists – 2016
Review meeting of NICRA project on
RTPD in tomato crop held on
CAFT training programme on “Fungal
diversity and modern trends in taxonomy
through DNA barcoding and chemoprofiling
Participated in Brain Storming Session on
“Engineering Interventions for
Production & Processing of Horticulture
Crops”
Participated in the review meeting of
projects under “Agri-Consortia Research
Platform on Water”
International Conference on “Sustainable
Natural Resource Management: From
Science to Practice”
Attended ‘International congress on postharvest technologies of agricultural
produce for sustainable food and
nutritional security’
Attended 4th Annual Conference of the
India Section of AOAC
INTERNATIONAL

Duration

Held at

6-9 April, 2016 at New Society for Promotion of
Delhi, India
Sustainable Agriculture
and ICAR-IARI, New
Delhi.
10-13 May, 2016

ICAR-IARI, New Delhi

15-18 November 2016
06 October, 2016
7-8 October 2016
22 July, 2016

ICAR-IARI, New Delhi
ICAR-IIHR, Bengaluru
ICAR-IIHR, Bengaluru
ICAR-NCIPM,
New
Delhi
Division of Plant
Pathology, ICAR-IARI,
New Delhi

26 September - 16
October, 2016

24-25 October, 2016

ICAR-CIAE, Bhopal,
M.P.

07 November, 2016

ICAR- IIWM,
Bhubaneswar

12-13 January, 2017

Institute of Agricultural
Sciences, BHU Varanasi

10-12 November, 2016 Lucknow, Uttar Pradesh

11-12 November, 2016 New Delhi
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Name of Scientist
Anant Bahadur

P.M. Singh

Rajesh Kumar
Achuit Kumar Singh

D.R. Bhardwaj

G.P. Mishra

Title of seminar/ symposium/ conference/
Duration
workshop
XXXIV Group Meeting of All India
10-13 May, 2016
Coordinated Research Program (Vegetable
Crops)
Workshop on Mitigating Impact of climate 23 July, 2016
change on Indian Agriculture
Attended 7 th Indian Horticulture
Congress-2016 an International Meet –
‘Doubling Framers Income thorough
Horticulture’
Attended Workshop cum Training
Program on ‘Crop Simulation Climate
Change Impact Assessment’
Attended 5 th Annual Review Workshop of
NICRA
Strategy Workshop : Towards selfsufficiency of pulses in India
Consultation
on
enhancing
the
productivity and profitability of pulses for
addressing food and nutrition security
NICRA 5 years review meeting
Agri-Tech
Innovation
Workshop
organized by Indian Institute of Corporate
Affairs (Ministry of Corporate Affairs)
Brain Storming Session on ‘U.P.-Present
status of seed demand, availability and
strategies to bridge the gap’
XXXIV Group Meeting on AICRP
(Vegetable Crops)
Third training workshop for IBOs as a part
of new programme on biosafety
awareness and compliance readiness and
launching of ICAR biosafety portal
Fourth training workshop for IBOs as a
part of new programme on biosafety
awareness and compliance readiness
4 th Annual
south
Asia Biosafety
conference
Fifth training workshop for IBOs as a part
of new programme on biosafety
awareness and compliance readiness
7 th
Indian
Horticulture
Congress:
Doubling Farmers Income through
Horticulture. Session-I: Breeding of
Horticultural Crops.
XXXIV AICRP (Vegetable Crops) Group
Meeting
XXXIV Group Meeting of All India
Coordinated Research Program (Vegetable
Crops)
NICRA Review Workshop

Held at
ICAR-IARI, New Delhi

Deptt. of Civil
Engineering, IIT, BHU,
Varanasi
15-18 November, 2016 ICAR-IARI, New Delhi

14-18 February, 2017

ICAR-IISS, Bhopal

9-10, December 2016

NASC, New Delhi

7-8 April 2016

NASC, New Delhi.

7-9 August, 2016

MSSRF, Chennai

9-10 December, 2016
18-20 January, 2017

NASC, New Delhi
NASC, New Delhi

7 March, 2017

UPCAR, Lucknow

10-13 May, 2016

ICAR-IARI, New Delhi

13 April, 2016

NASC complex, New
Delhi

5 July, 2016

NASC complex, New
Delhi

19-21 September, 2016 Hyderabad
22 September, 2016

Hyderabad

6-9 November, 2016

ICAR-IARI, New Delhi

10-13 May, 2016

ICAR-IARI, New Delhi

10-13 May, 2016

ICAR-IARI, New Delhi

09-10 December, 2016

NASC, New Delhi
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Name of Scientist
Y.S. Reddy

K. K. Gautam

Tania Seth

S.G. Karkute

B. Rajsekhar Reddy

Shailesh K Tiwari

Vikas Singh

152

Title of seminar/ symposium/ conference/
workshop
1 st
International
Agrobiodiversity
Congress 2016 Science, Technology, Policy
and Partnership
1 st
International
Agrobiodiversity
Congress 2016 Science, Technology, Policy
and Partnership
Attended and presented oral presentation
on “Screening of okra [Abelmoschus
esculentus (L.) Moench] Genotypes for
Resistance to YVMV and OELCV
Diseases” in 7th Indian Horticulture
Congress
XXXIV Group Meeting of All India
Coordinated Research Program (Vegetable
Crops)
Third training workshop for IBOs as a part
of new programme on biosafety
awareness and compliance readiness and
launching of ICAR biosafety portal
Fourth training workshop for IBOs as a
part of new programme on biosafety
awareness and compliance readiness
4 th Annual south
Asia Biosafety
conference
Fifth training workshop for IBOs as a part
of new programme on biosafety
awareness and compliance readiness
1 st
International
Agrobiodiversity
Congress
XXXIV Group Meeting of All India
Coordinated Research Program (Vegetable
Crops)
1 st
International
Agrobiodiversity
Congress
XXXIV Group Meeting of All India
Coordinated Research Program (Vegetable
Crops)
Agricultural Research Management
XXXIV Group Meeting of All India
Coordinated Research Program (Vegetable
Crops)

Duration

Held at

6-9 November, 2016

Bioversity International,
New Delhi

6-9 November, 2016

Bioversity International,
New Delhi

18 November, 2016

ICAR-IARI, New Delhi

10-13 May, 2016

ICAR-IARI, New Delhi

13 April, 2016

NASC complex, New
Delhi

5 July, 2016

NASC complex, New
Delhi.

19-21 September, 2016 Hyderabad
22 September, 2016

Hyderabad

6-9 November, 2016

ISPGR and Bioversity
International, New Delhi
ICAR- IARI New Delhi

10- 13 May, 2016

6-9 November, 2016
10- 13 May, 2016

ISPGR and Bioversity
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Rai AB and Singh B 2017. Bioprospecting the
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of marker-free transgenic peanut plants for
resistance to Tobacco streak virus and Peanut bud
necrosis v irus throug h coat p rotein a nd
nucleocapsid protein gene encoding. Journal of
Environmental Biology, 38:187-196.
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perceived by the small farmers in adoption of

technologyin wheat production. The Journal of
Rural and Agricultural Research, 16(1): 6-9.
20. Kushwaha JK, Pandey AK, Dubey RK, Singh V
and Mailappa AS 2016. Aluminium toxicity on
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156
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39. Singh S, Rai TN and Rai KN 2016. Effect of
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New Agriculture, 27(1): 107-115.
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Toxicology, 14(2): 77-80.
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11. Gowda MT, Patil J, C Sellaperumal, Rai AB and
Singh B 2017. Entomopathogenic nematodes: A
potential biocontrol agent against subterranean
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RN 2017. Sabjiyon ka aushadhiya evam poshan gund.
Sabji Kiran, 10(1&2): 7-9.
20. Meena K, Kumari AR and Singh S 2016. Aaloo ki
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PM and Singh B 2017. Poshan se bharpoor alpprachlit hari pattedaar subziyan. Phal Phool, 38(1):
23-25.
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nasijeev prabandhan hetu rasyano ka suraakshit pryog.

157

ICAR-Indian Institute of Vegetable Research
ICAR

Sabji Kiran, 10(1&2): 53-56.
31. Rai N, Lal H, Yadav DS, Rai AB and Singh PK
2016. Kashi Haritima: a new Indian bean for
better return. Indian Horticulture, 61(1): 31-32.
32. Rai TN, Rai KN, Rai AK, Rai A and Dubey A
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Pandey S, Kumar R, Prasanna HC, Chaubey T,

158

Sanwal SK, Tiwari SK and Singh PM 2017.
Bha.Kra.Anu.Pa.-Bhartiya Subzi Anusandhan
Sansthan, Varanasi dwara viksit unnatsheel kismein.
Phal Phool, 38(1): 3-7.
45. Singh B, Singh, M, Lal H, Rai N, Bhardwaj DR,
Kumar R, Prasanna HC, Sanwal SK, Choubey T,
Pandey S, Ranjan JK, Tiwari SK, Singh BK,
Karmakar P, Pragya, Devi J, Seth T and Reddy BR
2016. Genetic resources for future. Ind ian
Horticulture, 61(1): 18-22.
46. Singh DK, Bahadur A, Prasad RN and Singh B
2016. Water-efficient technologies for vegetable
production. Indian Horticulture, 61(1): 80-82.
47. Singh DK, Bahadur A, Prasad RN and Singh B
2017. Adhik jal upyog dakshta hetu sabji utpadan
taknike. Phal-Phool, 38(1): 38-40.
48. Singh M, Rai N, Kumar R, Tiwari SK, Bahadur A
and Rai AB 2016. Climate resilient initiatives at
IIVR, Varanasi. Indian Horticulture, 61(1): 77-79.
49. Singh N, Roy S, Rai AB, Prasad RN, Chaurasia
SNS, Chaturvedi AK, Pandey R, Chaudhary RP
and Singh B 2017. Taknik hastantaran dwara
adiwasiyon ki ajivika mein krantikari parivartan.
Phal-Phool, 38(1): 62-65.
50. Singh N, Roy S, Rai AB, Singh PM, Prasad RN,
Pandey R, Singh B and Gupta SK 2017. Aajivika
evam posh an suraksha hetu sabji u tpadko ka
sashaktikaran. Sabji Kiran, 10(1&2): 74-78.
51. Singh PM, Manimurugan C, Chaubey T, Kumar
R, Sing h V, Gupta N and Singh YP 2016.
Gunavattayukt sabji utpadan ke liye gunavattayukt
beej. Sabji Kiran, 10(1&2): 63-67.
52. Singh R, Singh SK, Bahadur A, Lama TD,
Chaukhande P, Prasad RN and Singh B 2017.
Sabji utpadan mein sanranchit kheti ek labhdayak
tarika. Phal-Phool, 38(1): 47-49.
53. Singh R, Prasad R and Chaudhary RP 2016.
Grihvatika men sahjan lagayen kuposhan door
bhagayen. Vindhya Krishi, 10(3): 63-69.
54. Singh SK, Chaurasia SNS, Prasad RN, Singh R,
Chaukhande P and Singh B 2017. Achhe swasthya
ke liye sabjiyon ki javik kheti. Phal-Phool, 38(1): 4446.
55. Singh SK, Lama TD, Bahadur A, Chaukhande P,
Singh R and Singh B 2016. Conservation tillage
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is a sustainable way of vegetable production.
Indian Horticulture, 61(1): 75-76.
56. Singh SK, Prasad RN, Singh N, Singh B, Maurya
SK and Gupta SK 2017. Sabji adharit phasal
padhtiyon dwara vividhikaran. Sabji Kiran, 10(1&2):
10-14.
57. Singh SK, Yadava RB, Chaurasia SNS, Prasad
RN, Singh R, Chaukhande P and Singh B 2016.
Producing organic vegetables for better health.
Indian Horticulture, 61(1): 5-8
58. Singh S, Koley TK, Prasad RN and Singh B 2017.
Bhartiya Sabji Anusandhan Sansthan dwara viksit
prasanskrit sabjiyon ka vayavsayikaran. Phal-Phool,
38(1): 36-37.

3.

Choudhary GK, Chaudhary RP, Singh R, Prasad
R, Chaturvedi AK and Pandey R 2017. Murgi
Palan, Prashikshan Pustika, ICAR- Krishi Vigyan
Kendra, IIVR, Bhadohi. pp: 1-81.

4.

Pandey KK, Tripathi AN, Haldar J, Kondadram
MH, Singh N, Gupta S, Rai AB and Singh B 2017.
Sabjion men Surakshit Nasijeev Prabandhan, IIVR,
Technical Bulletin No. 72. pp: 1-85.

5.

Pandey R, Chaudhary RP, Singh PC, Chaturvedi
AK and Prasad R 2016. Paudh kism aaur krisak
adhikar sanraksha, ICAR- Krishi Vigyan Kendra,
IIVR, Bhadohi. pp: 1-85.

6.

Singh B, Singh PM, Kumar R, Chaubey T,
Manimurugan C, Nagendran K and Gupta N.
20 17. Pre-& Post Harv est Mana gement
Techniques for Seed Quality Assurance. Training
Manual No. 71. ICAR-IIVR, pp: 167.

7.

Singh N, Singh SK, Roy S, Chaukhande P, Rai AB
and Singh B 201 6. Improved prod uction
techniques for organic vegetable farming.
Training Manual No. 70. ICAR- IIVR, pp: 260.

8.

Singh PM, Singh N, Tiwari SK, Roy S, Rai AB,
Singh S and Singh B. 2 016. ICAR-IIVR
Technologies for Commercialization. Technical
Bulletin No. 69, pp: 102.

9.

Singh R, Choudhary GK, Chaturvedi AK, Pandey
R, Chaudhary RP and Prasad R 2017. Phal evm
sabjion ke turai uprant prasanshkaran. ICAR- Krishi
Vigyan Kendra, IIVR, Bhadohi. pp: 1-82.

59. Srivastava R, Sahu A, Singh AK and Chaurasia
SN 2016. Sabjiyon ki behtar upaj hetu swasth paudh
utpadan. Sabji Kiran, 10(1&2): 53-55.
60. Tiwari A, Pandey MK, Meena K, Kumari R and
Singh N 2016. Suran ki labhakari kheti. Kisan Jyoti,
5(2): 75-77.

Books
1.

2.

3.

Bhardwaj DR, Singh PM, Singh Neeraj, Prasad
RN, Roy Shubhadeep and Singh B 2017. Sabji
adharit fasal paddhati. ICAR-IIVR, Varanasi.pp: 1202. (ISBN: 978-93-5268-854-8).
Singh SP, Uma, Singh BK, Bisht K, Raut AA, Singh
S, Sahu RP, Singh PB, Yogendra, Raghuwanhi S,
Sharma A and Kumari P (Edited). 2017. Souvenir
of National Conference on Advanaces in Global
Researc in Agriculture and Technology (AGRAT2017) March 19-20, 2017. Shree Vinayak Publication,
Agra (ISBN: 978-81-922884-3-7).
Singh, PM and Singh R 2016. “Saral evam
sankshipt subzi beej utpadan praudyogiki”, Jaya
Publishing House, Delhi, pp: 1-145.

Technical Bulletins/Mannual
1.

2.

Chaturvedi AK, Pandey R, Singh R, Chaudhary
RP, Choudhary GK and Prasad R 2017. Sabjiyon
ki Paudhshala ka Prabandhan, ICAR- Krishi Vigyan
Kendra, IIVR, Bhadohi. pp: 1-33.
Chaudhary RP, Pandey R, Choudhary GK,
Chaturvedi AK, Singh R, Singh PC and Prasad R
2017. Bij uttapadan taknik, ICAR- Krishi Vigyan
Kendra, IIVR, Bhadohi. pp: 1-52.

10. Singh S and Sing h B 2016 . Sabzi on me
mulyasamvardhan. Technical Bulletin No. 68.
ICAR-IIVR, pp: 1-61.
11. Singh B, Singh PM, Ranjan JK, Singh BK, Pragya
and Tiwari SK. 2016. Advances in Genetic
Enhancement of Underutilized Vegetable Crops.
Technical Manual No. 68. pp: 1-268.
12. Singh B, Pandey S, Singh N, Manimurugan C,
Devi J and Singh PM 2016. Principles and
Production Techniques of Hybrid Seeds in
Vegetables. Technical Bulletin No. 67. ICAR-IIVR,
pp: 1-274.
13. Singh B, Rai AB, Singh PM, Prasad RN, Chaurasia
SNS, Singh N, Bhardwaj DR, Chaubey T, Tripathi
AN and Gupta S 2016. Sabji Kiran, 10(1&2):1-85.
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Eds. Singh B et al., Apple Academic Press, USA,
pp: 550.

Articles in Souvenier
1.

2.

3.

Bhardwaj DR, Nagendran K, Gautam KK, Singh
B, Singh AK, Chaube T and Mishra A. 2016. Field
screening of bottle gourd Germplasm accessions
against gummy stem blight (Dydimella bryoniae).
In: Souvenir cum Invited Paper Abstracts Book,
7 th India n Horticult ure Congress- An
International Meet for Doubling Farmers Income
through Horticulture. pp: 173.
Kod anda ram MH, Venk ataravanappa V,
Nagendran K, Chauhan NS, Rai AB, Tiwari
Shailesh and Singh B 2016. Probing for resistant
sources in different brinjal varieties, lines and
wild Solanum spp. to little leaf disease. In: Souvenir
cum Invited Paper Abstracts Book, 7th Indian
Horticulture Congress- An International Meet for
Doubling Farmers Income through Horticulture,
pp: 309.
Seth T, Mishra GP, Singh AK, Nagendran K and
Singh B 2016. Screening of okra [Abelmoschus
esculentus (l.) Moench] genotypes for resistance to
YVMV and OELCV diseases. In: Singh, S.K.,
Behera, TK, Prakash, Jai and Prasad, KV (Eds.).
Souvenir cum Invited Paper Abstracts Book, 7th
Indian Horticulture Congress- An International
Meet for Doubling Farmers Income through
Horticulture, pp: 312.

Book chapters/Proceeding chapters/
Reviews
1.

2.

3.

Gupta JP and Sahu RP 2016. Integrated pest
ma nagement pra ctices for insect p est of
vegetables. In: Sarju Narayan and Rawat SK.
Innovat ive Technology for Susta inab le
Agriculture Development Biotech books, New
Delhi, pp: 187-200.
Kalloo G, Singh M, Rai N, Rai AC, Reddy RB and
Rai KK 2017. Role of biotechnology for the
improvement of production, productivity and
resistance in vegetable crops. In: Doubling farmers
income through horticulture, Eds. K.L. Chadha et
al., Astral, New Delhi, pp: 47-70,
Kodandaram MH, Kumar Y Bijen, Banerjee K, Rai
AB and Singh B 2017. Pre- and Post-Harvest
Pesticide Contamina tion Management for
Production of Quality Vegetables. In: Advances
in Postharvest Technologies of Vegetable Crops.
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4.

Lal B and Sahu RP 2016. Issue of Technology
Transfer in Indian Scenario. In: Rawat SK and
Narayan S. Agrcultu ral Technology for
Sustaining Rural Growth. Biotech books, New
Delhi, pp: 365-375.

5.

Mukherjee A, Rakshit S, Nag A, Ray M, Kharbikar
HL, Shubha K, Sarkar S, Paul S, Roy S, Maity A,
Meena VS and Burman RR 2016. Climate change
risk perception, adaptation and mitigation
strategy: An extension outlook in mountain
Him alay a. Conservat ion Agricult ure: an
approach to combat climate change in Indian
Himalaya. Springer. pp: 257-292.

6.

Pandey MK, Sahu RP and Tiwari A 2016.
Nuisance of Rats and its management. In:
Narayan S and Rawat SK. Innovative technology
for sustainable agriculture development biotech
books, New Delhi. pp: 243-256.

7.

Singh B, Prasanna HC, Singh PM, Pandey S,
Kumar R, Mishra GP, Tiwari SK and Singh BK
2017. Harnessing heterosis in vegetable crops: A
means for achieving high productivity and
profitability. In: Doubling farmers income
through horticulture, Chapter 29. Eds. Chadha
KL et al., Daya Publ. House, New Delhi, pp: 264278.

8.

Singh PC, Kumar R, Singh M, Rai A, Singh MC
and Rai M 2017. Identification of resistance
sources against early blight disease of tomato.
DPH Publication, New Delhi, pp: 151-158.

9.

Verma SK, Prasad NA and Sahu RP 2016.
Precision Agriculture: A tool for sustainable use
of natural resources. In: Narayan S and Rawat
SK. Innovative technology for sustainable
agriculture development biotech books, New
Delhi. pp: 1-9.

Lead/Invited papers
1.

Kumar Rajesh 2016. Development of hybrids and
hybrid seed production of pepper and chilli. In:
Hybridization in vegetable crops, ICAR-IIVR.

2.

Kumar Rajesh 2016. Male sterility: mechanism
and exploitation in vegetables. In: Hybridization
in vegetable crops, ICAR-IIVR.
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3.

4.

5.

Kumar Rajesh 2016. Utilization of wild and
related species of Capsicum spp. In: Short course
on adva nces in genetic enha ncem ent of
underutilized vegetable crops, ICAR-IIVR.
Laxmikant and Kumari AR 2016. Knowledge
lev el of Ex tension Personnel regard ing
Sustainability of Scientific agriculture practices.
In: National conference on “Agriculture and rural
development for sustainable agriculture and all
round welfare of rural community”, Agra, pp: 5860.
Roy S, Chaukhande P, Singh N, Singh R, Koley
TK, Prasad RN and Singh B 2016. Lead Paper on
Social recognition and motivational factors for
attracting and retaining youths in agriculture
through new ventures of agro-skills. In: Souvenir
& Seminar Book. ISEE National Seminar on
Information and communication management
concerning climate sma rt a gricultu re for
sustainable development and poverty alleviation,
pp: 25-28.

6.

Singh PM 2016. ‘Vegetable Legumes’ in strategy.
In: Towards self-sufficiency of pulses in India,
NAAS, New Delhi.

7.

Singh SK 2016. Organic farming of vegetables for
sustainable production and livelihood security.
In: National seminar on sustainable management
of environment for livelihood security through
skill development for smart agriculture, Udai
Pratap College Varanasi.

8.

Singh SP and Choudhary GK 2016. Pesticides
induced immunotoxicity and its phytoremedy. In:
XVI Annual Conference of Indian Society of
Veterinary Pharmacology and Toxicology and
National Symposium on Animal Health and
Production: Challenges and Opportunities in
Veterinary Pharmacology and Toxicology;
Department of Veterinary Pharmacology and
Toxicology, CVSc & AH, NAU, Navsari.

9.

Singh S 2016. Vegetable processing for nutritional
and food security. In: National seminar on
sustainable management of environment for
livelihood security through skill development for
smart agriculture, Udai Pratap College Varanasi.

10. Singh S 2017. Post harvest management for
increasing the shelf life of vegetable crops. In:
Trends and Innovation in hu man health,

agriculture and food processing technology, DDU
Kaushal Kendra, BHU, Varanasi.
11. Singh S and Singh B 2016. Value addition in
vegetables for increasing farmer’s income. In: 7th
Indian Horticulture Congress, IARI, New Delhi.

Research Abstracts
1.

Ahmad A, Kundu A, Halder J and Dey D 2016.
Characterization of two important genera of
coccids (Coccoidea: Monophlebidae) infesting
mango through integ rative taxonomy. In :
National symposium on Impact of climate
change, biodiversity and good plant protection
practices on crop productivity. Farmers’ Academy
& Convention Centre, Bidhan Chandra Krishi
Viswavidyalaya, Kalyani, West Bengal during
22-23rd December. pp: 61-63.

2.

Bhardwaj DR, Singh B, Saha S, Gautam KK and
Karmakar P 2016. Screening of bottle gourd
Germpla sm a gainst d owny mildew
(Pseudoperonospora cubensis) through artificial
inoculation. In: 1st International Agrobiodiversity
Congress. 15-18th November, New Delhi. pp: 58.

3.

Chaudhary RP, Prasad R, Choudhary GK,
Pandey R, Chaturvedi AK and Singh PC 2017.
Technological gap in adoption of sugarcane
production technology. In: National Conference
on Advances in Global Research in Agriculture
and Technology, 19-20th March, Agra, pp: 87.

4.

Choudhary GK, Singh SP and Chaudhary RP
2017. Exploring hedychium spicatum rhizome
powder as alternatives to health promoting
agents in poultry. In: National Conference on
Advances in Global Research in Agriculture and
Technology,
Hot el
Solit aire,
Ag ra,
Uttar Pradesh. 19-20th March, pp: 149.

5.

Devi J, Sanwal SK, Dubey RK, Koley TK, Singh
PM and Singh B 2016. Variability and correlation
studies for yield and quality traits in garden pea
(Pisum sativ um L .). In: 1 st Internat ional
Agrobiodiversity Congress, 6-9th November, New
Delhi. pp: 861.

6.

Gowda TM, Patil J, Vijayakumar R, Rai AB and
Singh B 2017. Effect of soil texture and soil
moisture on activity of Heterorhabditis indica
Poinar, Karunakar and David 1992 (Rhabditida:
Heterorhabditidae). In: National Symposium on
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Clim ate Smart Agriculture for Nema tode
Management held from 11 -13 Jan 2017, ICARCCARI, Old Goa, pp: 124.
7.

8.

9.

Halder J, Khushwaha D, Kodandaram MH, Rai
AB and Singh B 2016. Studies on compatibility of
neonicotinoids and entomopathogenic fungi for
the management of Lipaphis erysimi Kalt. in
vegetable ecosystem. In: 3rd International IUPAC
conference on Agrochemicals protecting crops,
health and natural environment: new chemistries
for phy tomedicines and crop protect ion
chemicals. Nat iona l Ag ricu ltural Science
Complex, New Delhi-110012 during 06-09 th
April. pp: 138.
Halder J, Nagendran K, Pandey MK, Saha S,
Sardana HR, Rai AB and Singh B 2016. Synthesis
and validation of ecofriendly IPM technology in
bitter gourd (Momordica charantia L.) and its
economics. In: National Conference on Innovative
and current advances in agriculture & allied
sciences. Held at Prof. Jayashankar Telangana
State agricultural University, Rajendranagar,
Hyderabad, Telangana from 10-11th December.
pp: 234-235.
Kodandaram MH, Rai AB, Halder J and Kumar
A and Singh B 2016. Flupyradifurone - A New
Butenolide Insecticide for the Management of
Major Sucking Insect Pests in Okra. In: 3 r d
Int erna tional IUPAC conference
on
“Agrochemicals Protecting Crops, Health and
Natural Environment – New Chemistries for
Phytomedicines and Crop Protection Chemicals”.
National Agricultural Science Complex, New
Delhi during 06-09th April. pp: 70.

10. Kod anda ram MH, Venk ataravanappa V,
Nagendran K, Chauhan NS, Rai AB, Tiwari S and
Singh B 2016. Probing for resistant sources in
different brinjal varieties, lines and wild Solanum
spp to little leaf disease. In: 7th Indian Horticulture
Congress- 2016, Doubling Farmers Income
through Horticulture, 15-18th November, IARI,
New Delhi. pp: 309.
11. Kumari AR, Meena K, Sahu RP, Singh S and
Prasad RN 2016. Assessment of nutritional
knowledge of rural mothers about their children.
In: ISEE National Seminar on “Information and
Commu nication management Concerning
Climate smart Agriculture for Sustainable
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Development and Poverty Alleviation, RVSKVV,
Gwalior, M.P. 28-30th November. pp: 97.
12. Kumari AR, Meena K, Singh N and Prasad RN
2016. Impact of front line demonstration on rice
in Deoria district of Uttar Pradesh. In: ISEE
Na tional Seminar on “Information a nd
Commu nication management Concerning
Climate smart Agriculture for Sustainable
Development and Poverty Alleviation, RVSKVV,
Gwalior, M.P. 28-30th November. pp: 164.
13. Kumari AR, Singh RP, Meena K, Singh S and
Prasad RN 2016. Impact of training on maize
seller for reducing the drudgery of farm women.
In: National conference on “Agriculture and rural
development for sustainable agriculture and all
round welfare of rural community” Agra, 11-12th
June, pp: 80.
14. Kumari AR, Singh RP, Singh S, Meena K and
Prasad RN 2016. A Study on role of farm women
in decision making towards vegetable operation.
National conference on “Agriculture and rural
development for sustainable agriculture and all
round welfare of rural community” Agra, 11-12th
June, pp: 80.
15. Lal H, Reddy RB, Devi J and Vishwa Nath 2016.
Genetic variability, character association and
path analysis in cowpea [Vigna unguiculata (L.)
Walp]. In: 1st International Agrobiodiversity
Congress. 6-9th November, New Delhi, pp: 39.
16. Reddy YS, Prasanna HC, Ram Krishna, Kashyap
SP, Rai NP and Singh B 2016. Embryo rescue of
Solanum lycopersicum × S. neorickii tomato cross
for early blight resistance. In: 1st International
Agrobiodiversity Congress. 6-9th November, New
Delhi, pp: 162.
17. Roy S, Singh N, Prasad RN, Singh SK,
Chaukhande P, Chaturvedi AK, Pandey R, Singh
AK, Chaudhary RP and Singh B 2016. Integrated
agricultural support harnesses nutritional
security and additional income to the tribal
farmers of Sonbhadra district of Uttar Pradesh.
In: ISEE National Seminar 2016 on Information
and communication management concerning
climate smart a griculture for su staina ble
development and poverty alleviation. Rajmata
Vijayaraje Scindia Krishi Viswa Vidyalaya,
Gwalior on 28-30th November. pp: 216-217.
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18. Seth T, Mishra GP, Singh AK, Nagendran K and
Singh B 2016. Screening of okra [Abelmoschus
esculentus (L.) Moench] genotypes for resistance
to YVMV and OELCV diseases. In: 7th Indian
Horticulture Congress, 15-18th November, New
Delhi. pp: 312.

Extension Folder
1.

Kumari AR, Meena K, Singh S, Pandey MK, Sahu
RP, Prasad, RN and Singh B 2016. Paustik guno se
bharpur sanrankshit hari patidar sabjiya. Extension
Literature No. 24/2016.

19. Singh B, Halder J, Tripathi AN and Rai AB 2016.
Emerging threats of insect pests and disease in
vegetable ecosystem under changing climatic
scenario: An appraisal. In. National symposium
on Impact of climate change, biodiversity and
good p lant protect ion pra ctices on crop
productivity. Farmers’ Academy & Convention
Centre, Bidhan Chandra Krishi Viswavidyalaya,
Kalyani, 22-23rd December, pp: 43-44.

2.

Kumari AR, Meena K, Singh S, Sahu RP, Pandey
MK, Prasad RN and Singh B 2016. Sunya urja sit
kasha me phal avam sabjiyo ka bhandaran. Extension
Literature No. 29/2016.

3.

Kumari AR, Meena K, Singh S, Sahu RP, Pandey
MK, Tiwari A, Prasad RN and Singh B 2016. Aam
ka parirakshan. Extension Literature No. 17/2016.

4.

Kumari AR, Meena K, Singh S, Sahu RP, Pandey
MK, Tiwari A, Prasad RN and Singh B 2016.
Madhumakhi palan dwara udhmita vikas. Extension
Literature No. 26/2016.

5.

Kumari AR, Meena K, Singh S, Sahu RP, Pandey
MK, Tiwari A, Prasad RN and Singh B 2016. Saral
bidhi se phalo avam sabjiyo ka parirakshan. Extension
Literature No. 22/2016.

6.

Meena K, Kumari AR, Singh S, Sahu RP, Prasad
RN, Tiwari A, Singh N and Singh B 2016. Vermi
compost banane ki vidhi avam mahatav. Extension
Literature No. 28/2016.

7.

Pandey MK, Sahu RP, Tiwari A, Kumari AR,
Singh N and Singh B 2016. Laghu avam simant
kisano dwara dhingri mushroom ki kheti. Extension
Literature No. 18/2016.

8.

Sahu RP, Pandey MK, Kumari AR, Meena K, Singh
S, Tiwari A, Singh N and Singh B 2016. Pradhan
Mantri Fasal Beema Yojana. Extension Literature No.
21/2016.

9.

Sahu RP, Pandey MK, Kumari AR, Singh S, Meena
K, Tiwari A, Singh N and Singh B 2016. Krishi
takniki suchana ke mukhya shrot. Extension Literature
No. 19/2016.

20. Singh B, Prasanna HC, Pandey S, Mishra GP,
Kumar R, Singh BK, Singh PM 2017. Harnessing
heterosis in vegetable crops: A means for
achieving high productivity and profitability. In:
7th Indian Horticult ure Cong ress, 15 -18 th
November, New Delhi. pp: 67.
21. Singh Sudhir and Singh B 2016. Hazards of
colouring material in foods with special reference
to vegetables. In: National Conference on
Innovative Food Processing Technologies for
Food and Nutritional security. pp: 149.
22. Singh, PM 2016. Supplementing pulses through
legume vegetables. In: Consultation on enhancing
the productivity and profitability of pulses for
addressing food and nutrition security”, MSSRF,
Chennai, 7-9th August, pp: 38-39.
23. Tiwari SK, Mishra GP, Singh PM and Singh B
2016. Do’s and Don’ts for farmers and breeders
und er present Indian Legisla tions. In: 1 st
International Agrobiodiversity Congress 6-9th
November, New Delhi, pp: 271.

News letter
1.

Singh B, Singh BK, Roy S, Koley TK and Singh N
(Eds.) 2016. Vegetable Newsletter. 3(1), JanuaryJune, ICAR-IIVR, Varanasi.

10. Singh S, Kumari AR, Meena K, Sahu RP, Prasad
RN Tiwari A, Singh N and Singh B 2016. Baingan
ki unnat kheti. Extension Literature No. 23/2016.

2.

Singh B, Singh BK, Roy S, Koley TK and Singh N
(Eds.) 2016. Vegetable Newsletter. 3(2), JulyDecember, ICAR-IIVR, Varanasi.

11. Tiwari A, Pandey MK, Sahu RP, Meena K, Kumari
AR, Singh S and Singh B 2016. Suran ki byabsayik
kheti. Extension Literature No. 27/2016.
12. Tiwari A, Sahu RP, Pandey MK, Kumari AR,
Meena K, Singh S, Prasad RN and Singh B 2016.
Pure sal ugaye muli. Extension Literature No. 20/2016.
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Radio Talks:

2.

Bhardwaj DR 2016. Baatcheet – Jaivik vidhi se
sabijyo ki kheti on 23.11.2016 Doordarshan.

1.

Bahadur A 2016. Phoolgobhi mein vaigyanik kheti.
Broadcast on 10.08.2016. AIR.

3.

2.

Bhardwaj DR 2016. Kharif me lata wali sabjion ki
kheti. Broadcast on 21.06.2016. AIR.

Bhardwaj DR 2016. Kharif mein lata wali sabjiyon
ki kheti on 06.07.2016 Doordarshan.

4.

3.

Bhardwaj DR 2016. Jaivik vidhi se sabjion ki kheti.
Broadcast on 17.11.2016. AIR.

Bhardwaj DR 2016. Tamatar, mirch ki kheti on
29.07.2016. Doordarsan.

5.

4.

Bhardwaj DR 2017. Garmi me sabjion ki kheti-phone
in karyakram. Broadcast on 06.03.2017. AIR.

Chaturvedi AK 2016. Cultivation late cauliflower
on 31.08.2016, Doordarsan.

6.

Chaturvedi AK 2016. Cultivation of suran on
18.03.2017, ETV.

5.

Prasad R 2016. Care and management of newly
born calf. Broadcast on 12.04.2016. AIR.

7.

Chaturvedi AK 2016. Cultivation of turmeric on
18.03.2017, ETV.

6.

Chaturvedi AK 2016. Plantation and management
of mango and guava. Broadcast on 18.08.2016.
AIR.

8.

Chaturvedi AK 2016. Production technology of
cowpea on 20.01.2017, Doordarsan.

7.

Prasad R 2016. Care and management of dairy
animals during winter. Broadcast on 21.11.2016.
AIR.

9.

Chaturvedi AK 2016. Production technology of
vegetable pea on 07.11.2016, ETV.

8.

Chaudhary GK 2016. Contagious diseases of
dairy animals. Broadcast on 23.11.2016. AIR.

9.

Chaturvedi AK 2016. Crop management of tomato
and chillies. Broadcast on 19.12.2016. AIR.

10. Singh Rekha 201 6. F ruit and veg etab le
preservation. Broadcast on 13.12.2016. AIR.
11. Chaturvedi AK 2017. Management of citrus
orchard. Broadcast on 09.03.2017. AIR.
12. Chaudhary RP 2016. Grow citrus trees. Broadcast
on 27.07.2016. AIR.
13. Singh R 2016. Fruit preservation. Broadcast on
22.08.2016. AIR.

10. Chaturvedi AK 2016. Scientific cultivation of late
potato on 07.11.2016, ETV.
11. Chaudhary R 2016. Insect pest management in
cucurbits on 22.02.2017, Doordarsan.
12. Chaudhary RP 2016. Cultivation of chickpea on
07.11.2016, ETV.
13. Chaudhary RP 2016. Cultivation of lentil on
07.11.2016, ETV.
14. Chaudhary RP 2016. Cultivation of moong on
18.03.2017, ETV.
15. Chaudhary RP 2016. Cultivation of mustard on
07.11.2016, ETV.
16. Chaudhary RP 2016. Moong cultivation on
13.02.2017, Doordarsan.

14. Pandey R 2016. Oil seed crop management.
Broadcast on 22.11.2016. AIR.

17. Pandey R 2016 . Kisan p rash na manch on
07.10.2016, Doordarsan.

15. Singh R 2017. Nutrition Garden. Broadcast on
28.02.2017. AIR.

18. Pandey R 2016. Insect pest management in okra
on 03.08.2016. Doordarsan.

16. Chaudhary GK 2017. Pig farming. Broadcast on
21.03.2017. AIR.

19. Prasad R 2016. Scientific goat farming on
07.11.2016, ETV.

17. Chaturvedi AK 2017. Turmeric cultivation.
Broadcast on 30.03.2017. AIR.

20. Singh PC 2016. Cultivation of French bean on
05.01.2017, Doordarsan.

18. Bahadur A 2016. Sabjiyon mein jalprabandh.
Broadcast on 18.12.2016. AIR.

21. Singh PC 2016. Seed production of brinjal on
31.08.2016, Doordarsan.

TV Talks:

22. Singh PC 2016. Spinach in usar soil on 07.11.2016,
ETV.

1.

23. Singh R 2016. National Nutrition Mission on
24.06.2016. Doordarsan.

Baatcheet – Phone-in karyakram garmi mein sabijyo
ki kheti on 09.03.2017 Doordarshan.
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APPOINTMENTS, TRANSFERS AND PROMOTION
Appointments


Ms. Shweta Kumari joined the post of Scientist
(Plant Pathology) on 08.04.2016 at ICAR-IIVR,
Varanasi.



Dr. Mamta Singh joined the post of Scientist
(Genetics & Plant Breeding) on 11.04.2016 at
ICAR-IIVR, Varanasi.



Sh. Viswanath, Senior Technical O fficer
promoted to Assistant Chief Technical Officer
from Rs.15600-39100 + RGP 5400 to 15600-39100
+ RGP 6600 w.e.f. 10.01.2016.



Sh. P.C. Tripathi, Technical Assistant promoted
to Technical officer from 5200-20,200 + RGP 2800
to 9300-34800 + RGP 4600 w.e.f.10.10.2015.



Sh. Suhash Chandra, Technica l Assist ant
promoted to Senior Technical Assistant from
5200-20,200 + RGP 2800 to 9300-34800 + RGP
4200 w.e.f. 17.10.2015.



Sh. Ajayan P., Personal Assistant promoted to
Private Secretary from Rs.9300-34800 + RGP 4200
to Rs.9300-34800 + RGP 4600 w.e.f. 08.07.2016.

Promotions




Dr. Pragya, Senior Scientist (Horticulture)
promoted from Rs. 37400- 67000 + RGP 8000 to
37400- 67000 + RGP 9000 w.e.f. 27.12.2013.
Dr. V. Venkataravanappa, Scientist (Plant
Pathology) promoted from Rs.15600-39100 + RGP
6000 to 15600-39100 + RGP 7000 w.e.f. 21.042013.



Dr. T.K. Koley, Scientist (Horticulture) promoted
from Rs.15600-39100 + RGP 6000 to 15600-39100
+ RGP 7000 w.e.f. 11.052014.



Sh. K.K. Upadhaya, Senior Technical Assistant
promoted to Technical Officer from 5200-20,200+
RGP 2800 to Rs.9300-34800 + RGP 4200 w.e.f.
29.06.2016.



Sh. Rajendra Ku mar, Technica l Assist ant
promoted to Senior Technical Assistant from
5200-20,200+ RGP 2800 to 9300-34800 + RGP
4200 w.e.f. 29.06.2016.



Sh. Manoj Kumar, Technical Assistant promoted
to Senior Technical Assistant from 5200-20,200 +
RGP 2800 to 9300-34800 + RGP 4200 w.e.f.
27.07.2016.



Sh. Ramashrey, Technical Assistant promoted to
Senior Technical Assistant from 5200-20,200 +
RGP 2800 to 9300-34800 + RGP 4200 w.e.f.
03.08.2016.





Sh. P.K. Singh, Technical Assistant promoted to
Senior Technical Assistant from 5200-20,200 +
RGP 2800 to 9300-34800 + RGP 4200 w.e.f.
23.10.2013.
Sh. Ashutosh Goswami, Senior Technical Officer
promoted to Assistant Chief Technical Officer
from Rs.15600-39100 + RGP 5400 to 15600-39100
+ RGP 6600 w.e.f. 04.03.2016.

Transfers


Dr. Ramchandra joined the post of Principal
Scientist (Vegetable Science) at ICAR-IIVR,
Va rana si a fter his tra nsfer from NRC
(Pomegranat e), Sola pur, Maharashtra on
16.06.2016.



Mr. Ranjit Singh Gujjar, Scientist (Agricultural
Biotechnology) transfered from ICAR-IIVR to
ICAR-IISR, Lucknow on 28.08.2016.



Dr. TK Koley, Scientist, transfered from ICAR-IIVR
to ICAR-Research Complex for Eastern Region,
Patna on 30.03.2017.



Dr. Tania Seth, Scientist, transfered from ICARIIVR to ICAR-Research Complex for Eastern
Region, Patna on 30.03.2017.



Dr. Paresh B Chaukhande, Scientist, transfered
from ICAR-IIVR to ICAR-CPRI, Shimla on
30.03.2017.



Dr. Gyan Prakash Mishra, Sr. Scientist, transfered
from ICAR-IIVR to ICAR-IARI, New Delhi on
31.03.2017.

Probation Clearance:
1.

Dr. Mahesha B, Scientist (Plant Pathology) has
cleared his probation period and confirmed from
01.09.2012 .

2.

Dr. Pradip Karmakar, Scientist (Vegetable Science)
has cleared his probation period and confirmed
from 04.10.2012.
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3.

Dr. C Sellaperumal, Scientist (Nematology) has
cleared his probation period and confirmed from
27.04.2013.

7.

Sh. Y Bijen Kumar, Scientist (Agricultural
Chemistry) has cleared his probation period and
confirmed from 01.01.2015.

4.

Dr. YS Reddy, Scientist (Plant Breeding) has
cleared his probation period and confirmed from
27.04.2013.

8.

Dr. Jyoti Devi, Scientist (Vegetable Science) has
cleared his probation period and confirmed from
01.01.2016.

5.

Sh. RS Gujjar, Scientist (Agricultu ral
Biotechnology) has cleared his probation period
and confirmed from 28.04.2013.

9.

Sh. Suhas G Karkute, Scientist (Agricultural
Biotechnology) has cleared his probation period
and confirmed from 01.01.2016.

6.

Dr. Va nitha SM , Scientist (Ag ricu ltural
Economics) has cleared his probation period and
confirmed from 15.09.2013.
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Classified Abstracts of Expenditure
(2016-2017)
Indian Institute of Vegetable Research (plan and non-plan)
(In Lakhs)
Plan
Sub-head

Non-Plan

Provision made in
RE

Expenditure

Provision made in
RE

Expenditure

Establishment
Charges

-

-

1065

1065

Wages

-

-

-

-

O.T.A.

-

-

-

-

T.A.

12.00

12.00

4.00

4.00

Other Charges
(Contingency)

306.71

307.47

98.87

102.65

H.R.D.

3.39

3.39

-

-

Works

10.36

10.16

-

-

Equipment

22.54

21.81

2.00

1.92

Library

-

-

-

-

Vehicle

-

-

-

-

Annual Repairs
/Maintenance

10.00

9.44

25.00

21.30

Information
Technology

0.10

0.83

-

-

TSP NEH

45.00

45.00

-

-

Total

410.10

410.10

1194.87

1194.87

Revenue generation
(In Lakhs)
Particulars
IIVR

Target

Revenue generation

229.39

231.23

Krishi Vigyan Kendra (plan)
(In Lakhs)
KVKs
KVK, Kushinagar

RE
110.18

Expenditure
108.67

KVK, Deoria
KVK, Bhadohi

86.51
121.97

93.64
112.02

Total

318.66

314.33
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Externally Funded Projects
(In lakhs)

Name of project

Funding
agency

Crop Improvement
Introgression
of
begomo
virus DBT
resistance genes in tomato (Solanum
lycopersicum L.) using MAS and
genomics approach
National Innovation
of Climate ICAR
Resilient Agriculture (NICRA)
CRP on hybrid Technology (Tomato) ICAR
Network Project on Transgenic Crops ICAR
(NPTC)
Evaluation
of
high
yielding UPCAR
varieties/hybrids of cucurbitaceous
vegetables for river bed (diara land)
cultivation and standardization of their
agro-techniques
CRP on Agrobiodiversity
ICAR
Central Sector Scheme for Protection of PPVFRA
Plant Varieties and Farmers’ Rights
Authority (DUS Testing of tomato,
brinjal, okra, cauliflower, cabbage,
vegetable pea, French bean, bottle
gourd, bitter gourd, pumpkin and
cucumber)
Agri Business Incubator-IIVR, Varanasi ICAR
Zonal Technology Management Unit- ICAR
IIVR, Varanasi
Genomics assisted selection of Solanum DBT
chilense
introgression
lines
for
enhancing drought resistance in
tomato
Crop Production
Network project on Micronutrients
ICAR
Management in Horticultural Crops for
Enhancing Yield and Quality
Network Project on Organic Farming ICAR
in Horticultural Crops
Network Project on new initiatives in ICAR
protected horticulture
Efficient water management in
ICAR
horticultural crops under Agri-CRP on
water
A total value chain on
UPCAR
commercialization of value added
convenience vegetable products
Network project on phytochemicals / ICAR
high value compounds
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Duration of
projects

Total
allocation

Allocation & Expenditure 201617
Allocation
Expenditure

2014-19

73.73

2.634

2.132

2011-17

336.00

8.709

7.3034

2015-17
2005-17

26.87
147.00

1.278
1.425

1.278
1.243

2015-17

20.988

0.704

0.505

2015-17
2009-16

44.00
-

4.086
4.523

4.084
2.995

2016-17

79.15

2.250

1.429

2015-17

--

0.563

0.543

2015-18

132.284

3.888

3.699

2014-17

44.60

2.30

2.08

2014-17

22.62

2.66

2.66

2014-17

53.80

18.65

18.64

2015-17

12.57

12.57

11.88

2014-17

17.82

5.10

4.73

2014-17

141.17

14.32

4.41
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Name of project

Funding
agency

Duration of
projects

ICAR Inter-institutional Collaborative ICAR
2015-17
Project on Livelihood and Nutritional
Improvement of Tribal Farm Women
through Horticulture
NHB Project on Promotion of
NHB
2015-18
Vegetables for Nutritional Security in
Eastern Uttar Pradesh
Tribal Sub-Plan (TSP) for Schedule
ICAR
2012-17
Tribes of Sonbhadra district in Uttar
Pradesh
Crop Protection
NICRA project on “Real Time Pest ICAR-NCIPM, 2011-17
Dynamics (RTPD) in tomato
New Delhi
ORP on Management of Sucking Pests ICAR-IIHR,
2014-17
in Horticultural Crops
Bengaluru.
Consortium Research Project on Insect ICAR-IIHR,
2014-17
Borers
Bengaluru.
Outreach project on Phytophthora, ICAR-IISR,
2009-17
Fusarium and Ralstonia diseases of Calicut
horticultural
and
field
crops
(PHYTOFURA)
Development and
validation of UPCAR
2014-17
Effective formulation(s) of PGPR
having multicide mechanism for pest
management in vegetables
Synthesis and validation of sustainable ICAR-NCIPM 2014-17
and adoptable IPM technology for
cucurbitecious vegetable crops
Agroinfectious clones development for DST
under 2016-19
probing resistance to chilli leaf curl Early
career
diseases caused by begomoviruses and Award
devising
integrated
management
strategy
Establishment of integrated beekeeping National Bee 2017-20
development centre (IBDC)/Centre of Board
Excellence (COE) on beekeeping

Total
allocation
13.50

Allocation & Expenditure 201617
Allocation
Expenditure
7.02
6.75

24.90

8.3

8.30

70.00

30.0

29.99

35.00

4.56

4.56

15.00

2.40

2.399

68.50

3.021

3.018

48.80

4.04

3.14

24.898

6.78

3.98

6.00

1.50

1.44

34.393

15.45

5.17

199.5

99.75

-
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Personal (as on 31.03.2017)
S.No.

Category

Sanctioned
Strength

Staff in
Position

Vacant

SCIENTIFIC
1.

Scientist

46

41

05

2.

Senior Scientist

12

11

01

3.

Principal Scientist

06

03

03

64

55

09

11

10

01

-

-

-

TOTAL
TECHNICAL
1.

Technician

2.

Sr. Technician

3.

Technical Assistant

13

08

05

4.

Sr. Technical Assistant

02

02

-

5.

Technical Officer

-

-

-

6.

Senior Technical Officer

-

-

-

7.

Assistant Chief Technical Officer

-

-

-

26

20

06

TOTAL
ADMINISTRATIVE
1.

Senior Administrative Officer

01

01

-

2.

Finance & Account Officer

01

-

01

3.

Assistant Finance & Accounts Officer

01

01

-

4.

Assistant Administrative Officer

01

01

-

5.

Assistant

05

03

02

6.

Private Secretary

01

01

-

7.

Personal Assistant

02

-

02

8.

Stenographer Gr. III

02

-

02

9.

UDC

02

02

-

10.

LDC

04

-

04

20

09

11

16

16

-

16

16

-

TOTAL
SKILLED SUPPORTING STAFF
1.

S.S.S
TOTAL
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Staff strength of Krishi Vigyan Kendras (as on 31.03.2017)
KVK Sargatia, Kushinagar
S.
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Designation
Programme Coordinator
Subject Matter Specialist
Farm Manager
Programme Assistant
Programme Assistant (Computer)
Assistant
Stenographer Gr.III
T-1 (Driver)
SSS
Total

Sanctioned
strength
01
06
01
01
01
01
01
02
02
16

Staff in position

Vacant

01
06
01
01
01
02
12

01
01
02
04

Sanctioned
strength
01
06
01
01
01
01
01
02
02
16

Staff in position

Vacant

05
01
01
02
09

01
01
01
01
01
02
07

Sanctioned
strength
01
06
01
01
01
01
01
02
02
16

Staff in position

Vacant

01
05
01
01
01
01
02
12

01
01
02
04

KVK Deoria
S.
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Designation
Programme Coordinator
Subject Matter Specialist
Farm Manager
Prog. Assistant
Prog. Assistant (Comp.)
Assistant
Stenographer Gr.III
T-1 (Driver)
SSS
Total

KVK Bhadohi
S.
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Designation
Programme Coordinator
Subject Matter Specialist
Farm Manager
Prog. Assistant
Prog. Assistant (Comp.)
Assistant
Stenographer Gr.III
T-1 (Driver)
SSS
Total
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Staff in position (as on 31.03.2017)
S.
Name
No.
1.
Dr. BijendraSingh
Director’s Cell
2.
Sh. Ajayan P.
Project Coordinator Cell
3.
Dr. Major Singh
4.
Dr. Ram chandra
5.
Dr. T. Chaubey
6.
Dr. B. Rajasekhar Reddy
7.
Dr. A.P.Singh
Division of Vegetable Improvement
8.
Dr. P.M. Singh
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Dr. Hira Lal
Dr. Nagendra Rai
Dr. D.R. Bhardwaj
Dr. Rajesh Kumar
Dr. Prasanna H.C.
Dr. Sudhakar Pandey
Dr. J.K. Ranjan
Dr. Pragya
Dr. Gyan P. Mishra
Dr. Achuit K. Singh
Dr. Rakesh Kumar Dubey
Dr. Binod Kumar Singh
Dr. C. Manimurugan
Dr. Shailesh Kumar Tiwari
Dr. Yerasu Suresh Reddy
Sh. Ranjeet Singh Gujjar
Dr. Jyoti Devi
Sh.S.G.Karkute
Dr. Tania Seth
Sh. Keshav K. Gautum
Sh.Nakul Gupta
Dr. Mamta Singh
Sh. A.K. Singh

32.

Sh. Vishwanath

33.

Sh. Ashutosh Goswami

34.
35.

Sh. Chandra Bushan Dubey
Sh. Subhash Chandra
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Designation

Email

Director

directoriivr@gmail.com

Private Secretary

ajaynair27@gmail.com

Project Coordinator
Principal Scientist
Principal Scientist
Scientist
Senior Technical Officer

singhvns@gmail.com
rchandraiivr2016@gmail.com
tchaubay@gmail.com
rajasekharhortico@gmail.com
apsinghcuts@gmail.com

Principal Scientist
& I/C Head
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Assistant Chief
Technical Officer
Assistant Chief
Technical Officer
Assistant Chief
Technical Officer
Technical Officer
Senior Technical Assistant

pmiivr@gmail.com
hiralaliivr@gmail.com
nrai1964@gmail.com
dram_iivr@yahoo.com
rajes74@gmail.com
prasannahc@yahoo.com
sudhakariivr@gmail.com
jkranjan2001@yahoo.co.in
ruchi_105@rediffmail.com
gyan.gene@gmail.com
achuit@gmail.com
rksdubey@gmail.com
bksinghkushinagar@yahoo.co.in
manimuruganc@gmail.com
tiwarishailu@gmail.com
yerasusureshreddy@yahoo.co.in
ranjit.gujjar@gmail.com
Jyoti17iivr@gmail.com
suhaskarkute@gmail.com
taniaseth.19@gmail.com
kkgautam008@gmail.com
nakulgupta1988@gmail.com
mail2mamta.s@gmail.com
ashoksinghiivr@gmail.com
vishwanathbhargava@gmail.com
Ashutosh12031972@gmail.com
Cb.dubey2011@gmail.com
Subhash301269@gmail.com
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S.
Name
No.
Division of Vegetable Production
36.
Dr. R.N. Prasad
37.
Dr. Sudhir Singh
38.
Dr. S.N.S. Chaurasia
39.
Dr. Neeraj Singh
40.
Dr. D. K. Singh
41.
Dr. S.K. Singh
42.
Dr. Anant Bahadur
43.
Dr. Raghwendra Singh
44.
Dr. Shubhadeep Roy
45.
Dr. Tanmay Kumar Koley
46.
Dr. S. M. Vanitha
47.
Sh. P.B. Chaukhande
48.
Sh. Y.P. Singh
49.
Sh. P. C. Tripathi
50.
Sh. Pankaj Kumar Singh
51.
Sh. Rajesh Kumar Rai
Division of Vegetable Protection
52.
Dr. A.B. Rai
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

Dr. K.K. Pandey
Dr. M.H. Kodandaram
Dr. Jaydeep Halder
Dr. M. Manjunath
Dr. A.N. Tripathi
Dr. C. Sellaperumal
Sh. Y. Bijen Kumar
Dr. Nagendran Krishnan
Sh. Manjunatha GowdaT.
Sh. Pratap A. Divekar
Sh. Bharat Raj Meena
Ms. Shweta Kumari
Sh. Raghubansh Mani Rai

Administration
66.
Sh. Sumit Kumar Jindal
67.

Sh. D.K. Agnihottri

68.

Sh. U.N. Tiwari

69.
70.
71.

Sh. Ajayan P.
Sh. Gopi Nath
Sh. Rajesh Kumar Rai

Designation

Email

Principal Scientist & I/C
Head
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Scientist
Scientist
Scientist
Scientist
Technical Officer
Technical Officer
Senior Technical Assistant
Technician

rnprasad_zcu@rediffmail.com

Principal Scientist
& Head
Principal Scientist
Principal Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Assistant Chief
Technical Officer

abraiiivr@gmail.com

Senior
Administrative Officer
Assistant Finance
& Account Officer
Assistant
Administrative Officer

saoiivr@gmail.com

Private Secretary
Assistant
Assistant

ajaynair27@gmail.com
gopiiivr@gmail.com
rai.rajesh72@gmail.com

sudhiriivr@gmail.com
chaurasiaiivr@yahoo.com
neerajatic@gmail.com
dharmendraksingh@rediffmail.com
skscprs@gmail.com
singhab98@ gmail.com
singhraghu75@gmail.com
shubhadeepiari@gmail.com
tanmay_iari@rediffmail.com
vanita.gkvk@gmail.com
paresh.chaukhande@gmail.com
ybsinghiivr@gmail.com
tripa732003yahoo.co.in
rkrairk@rediffmail.com

kkpiivr@gmail.com
kodandaram75@gmail.com
jaydeep.halder@gmail.com
manjumbl@gmail.com
antripathi_patho@rediffmail.com
perumal14@gmail.com
bijen_ac@yahoo.in
krishnagendra@gmail.com
goudru9@gmail.com
pratapento@gmail.com
brrm1406@gmail.com
sweta.aau@gmail.com
raghubanshmaniiivr@gmail.com

dkagnihotri@yahoo.com
udainarayantiwari@gmail.com
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S.
Name
No.
72.
Sh. R.K. Mehrotra
73.
Sh. A.K. Mishra
74.
Sh. S.K. Gupta
Farm Section
75.
Dr. T. Chaubey
76.
Sh. Vishwanath
77.
Sh. Pankaj Kumar Singh
78.
Sh. K.K. Upadhyay
PME Cell
79.
Dr. A.B. Rai
80.
Dr. Sunil Gupta
Library
81.
Sh. S.K. Singh
Institute Service Unit
82.
Dr. B.K.Singh
83.
Sh. Ashutosh Goswami
84.
Sh. M.L. Vishwakarma
Vehicle Section
85.
Dr. Shubhadeep Roy
86.
Dr. Sunil Gupta

87.
Sh. Sanjay Singh
88.
Sh. Rajendra Kumar
89.
Sh. Manoj Kumar
90.
Sh. Ram Ashrey
Skilled Supporting Staff
91.
Sh. Jagwat Ram
92.
Sh. Shiv Kumar
93.
Sh. Kailash Singh
94.
Sh. S.P. Mishra
95.
Sh. Naraini Singh
96.
Sh. S.K. Pandey
97.
Sh. Arun Kumar
98.
Sh. Ramraj
99.
Sh. Suresh Kumar Yadav
100.
Sh. Shuresh Kumar
101.
Sh. Virendra Prasad Gond
102.
Sh. Kamlesh Kumar Singh
103.
Sh. Anil Kumar Suman
104.
Sh. Ram Kunwar Chaubey
105.
Sh. Jata Shankar Pandey
106.
Sh. Shivajee Mishra
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Designation

Email

UDC
UDC
UDC

ritesh.iivr@gmail.com
arunmishraiivr@gmail.com
sushilskg@yahoo.co.in

In-charge Farm
tchaubay@gmail.com
Farm Manager & ACTO
vishwanathbhargava@gmail.com
Senior Technical Assistant
Technical Officer
upadhyay@gmail.com
Chairman
Assistant
Technical Officer

abraiiivr@gmail.com
Chief gupta.sunil191@gmail.com

Assistant Chief
Technical Officer
I/C E&M
Estate Officer & ACTO
Technical Officer

Sksinghiivr@gmail.com

Ashutosh12031972@gmail.com
-

Scientist & I/C Vehicle
Assistant Chief
Technical Officer & Vehicle
Officer
Senior Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant

shubhadeepiari@gmail.com
gupta.sunil191@gmail.com

SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS

-

-
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S.
Name
Designation
No.
Regional Research Station, Sargatia, Kushinagar
107.
Dr. R.B. Yadav
Principal Scientist &
Incharge
108.
Dr. Vikas Singh
Senior Scientist
109.
Mr. Pradip Karmakar
Scientist
110.
Dr. Rameshwar Singh
Assistant Chief
Technical Officer
Krishi Vigyan Kendra, Sargatia, Kushinagar
111.
Dr. A. K. Dubey
Programme Coordinator
112.
Dr. Ashok Rai
SMS (Ag.Extn)
113.
Sh. Ajay Kumar Rai
SMS (PP)
114.
Sh. Rajneesh Srivastava
SMS (Hort)
115.
Sh. Yogesh Kumar
SMS (AS)
116.
Smt. Anjali Sahu
SMS (HS)
117.
Dr. T.N. Rai
SMS (Soil Science)
118.
Sh. Arun Pratap Singh
Farm Manger
119.
Prasant Kumar Gupta
Office Superintendent
120.
Sh. Pankaj Kumar Singh
(T-1) Driver
121.
Sh. Satish Kumar Singh
(T-1) Driver
Krishi Vigyan Kendra, Deoria
122.
Smt. A. R. Kumari
SMS (HS)
123.
Dr. R. P. Sahu
SMS (Agril. Extension)
124.
Dr. Shamsher Singh
SMS (Horticulture)
125.
Dr. Abhay Kumar Singh
SMS (Vet. Sci.)
126.
Sh. Kamalesh Meena
SMS (SS & Agro)
127.
Dr. Manoj K. Pandey
SMS (PP)
128.
Sh. Ajay Tiwari
Farm Manager
129.
Sh. Bharat Singh
(T-1) Driver
130.
Sh. Sharad Chand Rai
(T-1) Driver
Krishi Vigyan Kendra, Bhadohi
131.
Dr. Rajendra Prasad
Programme Coordinator
132.
Dr. A. K. Chaturvedi
SMS (Hort.)
133.
Dr. Rakesh Pandey
SMS (PP)
134.
Dr. G. K. Choudhary
SMS (AS)
135.
Dr. R. P. Choudhary
SMS (Ag. Extn)
136.
Smt. Rekha Singh
SMS (HS)
137.
Sh. V. V. Diptikar
Programme Assistant
(Comp.)
138.
Dr. P. C. Singh
Farm Manager
139.
Sh. Roshan Lal
Office Superintendent
140.
Sh. D.P. Singh
Programme Assistant
141.
Sh. Sanjay K. Yadav
(T-1) Driver
142.
Sh. Pramod Paswan
(T-1) Driver
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Research Advisory Committee
Dr. P. Parvatha Reddy
Director (Retd.),
ICAR-Indian Institute of Horticultural Research,
House No.34, UAS Layout,
Ist Main, 7th Cross, Sanjay Nagar,
Bengaluru-560094, Karnataka
Dr. O.P. Dutta
Director (Research),
M/s Namdhari Seeds,
Bidadi, (Near Bengaluru)– 562109, Karnataka
Dr. T. Mohapatra
Director,
ICAR-Central Rice Research Institute,
Cuttack-753006
Odisha
Dr. C.K. Narayana
HoD, PHT
ICAR-Indian Institute of Horticulture Research,
Hessaraghatta Lake Post,
Bengaluru-560089, Karnataka
Dr. Kaushik Banerjee
Principal Scientist
ICAR-NRC for Grapes,
P.B. No.-3, Manjri Farm Post,
Solapur Road, Pune-412307, Maharastra
Dr. Sudha Mysore
Principal Scientist
ICAR-Indian Institute of Horticulture Research,
Hessaraghatta Lake Post,
Bengaluru-560089, Karnataka
Dr. T. Janakiram
Asstt. Director General (Hort.-II)
ICAR, Krishi Anusandhan Bhawan-II, Pusa,
New Delhi-110012
Dr. B. Singh,
Director,
ICAR-IIVR, Varanasi-221305, Uttar Pradesh
Dr. P.M. Singh
Principal Scientist,
ICAR-IIVR, Varanasi-221305, Uttar Pradesh

176

Chairman

Member

Member

Member

Member

Member

Ex-officio Member

Ex-officio Member

Member Secretary

Annual Report 2016-17
Annexure II

Quinquennial Review Team (QRT)
1.

2.

3.

4.

5.

6.

7.

Dr. S.K. Pandey
Former Director
ICAR-CPRI, Shimla 78, Marutipuram, Faizabad Road
Lucknow-226016 (U.P.)
Dr. V. A. Parthasarathy,
Former Director
ICAR-Indian Institute of Spices Research (IISR),
P.B. No. 1701, Marikunnu,
Calicut-673012 (Kerala
Dr. V.K. Gupta
(Former Dean, CSK, HPKVV, Palampur)
Godavari Kunj, Khundidhar
Post Office Shamti, Rajgarh Road, Solan-173212 (H.P.).
Dr. R.P. Gupta
Former Director
National Horticultural Research & Development Foundation
Chitegaon Phata, Post Darma Sangvi
Tq. Niphad, District Nashik-422001 (Maharashtra)
Dr. B.B. Lal Kaushal
Former Head
Post Harvest Technology
House No. 21, Scientist colony, Khundidhar
Post Office Shamti, Solan-173212 (H.P.)
Dr. P.S. Sirohi
Former Head
Division of Vegetable Sciences
ICAR-Indian Agriculture Research Institute,
EA-172, Near Arya Samaj Mandir
Inderpuri, New Delhi 110 012
Dr. D. R. Bhardwaj
Principal Scientist (Vegetable Science)
Division of Crop Improvement
ICAR-IIVR, Varanasi-221305 (U.P.)

Chairman

Member

Member

Member

Member

Member

Member Secretary
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Institute Joint Staff Council (IJSC)
Dr.B. Singh

Director

Chairman

Dr. A.B. Rai

Head, Vegetable Protection

Nominated Member, Official Side

Dr.P.M .Singh

I/C ,Vegetable Improvement

Nominated Member, Official Side

Dr. R.N.Prasad

I/C ,Vegetable Production

Nominated Member, Official Side

Sh. S.K. Jindal

S.A.O

Nominated Member, Official Side

Dr. Rajesh Kumar

Sr. Scientist & I/C F.A.O

Nominated Member, Official Side

Sh. U.N.Tiwari

A.A.O

Nominated Member, Official Side

Sh. P.C.Tripathi

Sr. Technical Assistant

Elected Member, Staff Side

Sh. Gopi Nath

Assistant

Elected Member, Staff Side

Sh. Suresh Kr. Yadav

S.S.S

Elected Member, Staff Side

Rajesh Rai

Senior Technician

CJSC Member

Sh. S.K.Gupta

U.D.C

Secretary, IJSC
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List of Ongoing Research Projects
A.

Institutional

MEGA PROGRAMME-1: INTEGRATED GENE MANAGEMENT
Mega-Programme Leader: Major Singh/ P.M. Singh
Code
Title of the project
P.I.
Co-PIs
1.1
Management of Vegetable Shailesh
K DR Bhardwaj, H Lal, N Rai, Sudhakar Pandey,
Genetic Resources Including Tiwari
Rajesh Kumar, HC Prasanna, T Chaubey, BK
Under-Utilized Crops.
Singh, JK Ranjan, GP Mishra, RK Dubey, Vikas
Singh, YS Reddy, P Karmakar, Pragya, Jyoti
Devi, KK Gautam, Tania Seth, B Rajshekhar
Reddy and Mamta Singh (w.e.f. 18.08.2016)
1.2
Genetic
Improvement
of B. Singh
Major Singh, N Rai, Rajesh Kumar, JK Ranjan,
Solanaceous Vegetables.
SK Tiwari, YS Reddy, RS Gujjar till (till
28.06.2016), TK Koley, AB Rai, M.H.
Kodandaram, K.K. Pandey, C. Sellaperumal
and K. Nagendran (Viruses)
1.3
Genetic
improvement
of Hira Lal
N Rai, GP Mishra, RK Dubey, Jyoti Devi, Tania
legume vegetables.
Seth, B Rajshekhar Reddy, Mamta Singh (w.e.f.
18.08.2016), P. Divekar, A.N. Tripathi and K.
Nagendran
1.4
Genetic improvement of
D.R. Bharadwaj Sudhakar Pandey, T Chaubey, RK Dubey,
gourds.
Vikas Singh, Pradip Karmakar, KK Gautam, J.
Halder, M. Gowda and B. Meena
1.5
Genetic
improvement
of Sudhakar
D.R. Bhardwaj, Vikas Singh, Pradip Karmakar,
melon,
pumpkin
and Pandey
TK Koley, KK Gautam Mamta Singh (w.e.f.
cucumber
18.08.2016), J. Halder, M. Gowda, A.N. Tripathi
and K. Nagendran
1.6
Genetic improvement of okra Gyan P. Mishra B Singh, Achuit K Singh, Tania Seth, J Halder,
C Sellaperumal and K Nagendran
1.7
Genetic
improvement
of B.K. Singh
J Halder, C Sellaperumal, K Nagendran, MH
cauliflower
Kodandaram and B. Meena
1.8
Transgenic and regeneration Achuit K Singh Pragya, YS Reddy, RS Gujjar (till-28.06.2016),
protocols
SG Karkute and Mamta Singh (18.08.2016)
1.9
Biotechnological interventions H.C. Prasanna
SK Tiwari, Sudhakar Pandey, GP Mishra,
for improvement of selected
Achuit K Singh, Pradip Karmakar, RS Gujjar
vegetable crops
(till-28.06.2016), SG Karkute, Tania Seth, Jyoti
Devi, KK Gautam, Mamta Singh (18.08.2016)
and K Nagendran
1.10
Genetic improvement of leafy Pragya
BK Singh, T. Koley, P Divekar and B. Meena
vegetable
1.11
Genetic
improvement
of JK Ranjan
P Divekar and B. Meena
aquatic vegetables
1.12
Genetic improvement of baby YS Reddy
P Divekar and B. Meena
corn and sweet corn
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MEGAPROGRAMME-2: SEED ENHANCEMENT IN VEGETABLES
Mega-Programme leader: P.M. Singh
2.0
P.M. Singh
Rajesh Kumar, T Chaubey, Vikas Singh,
Manimurugan, C, DR Bhardwaj, Sudhir Singh,
Sudhakar Pandey, T. Koley, N Rai, SK Tiwari
Nakul Gupta, AN Tripathi and J Halder
MEGAPROGRAMME-3: PRODUCTIVITY ENHANCEMENT THROUGH BETTER RESOURCE
MANAGEMENT
Mega-Programme Leader: R.N Prasad
3.1
Technologies for protected S.N.S. Chaurasia R.N. Prasad, Raghwendra Singh, Sudhir Singh,
and off season vegetable
D.K. Singh, M.H. Kodandaram, K.K. Pandey
production.
and Manjunath Gowda
3.2
Precision farming in vegetable R.N. Prasad
S.K.Singh,
Anant
Bahadur,
Paresh
crops.
Chaukhande
3.4
Impact
of
organic
and S.K. Singh
R.N. Prasad, D.K. Singh, Raghwendra Singh,
inorganic
management
Sudhir Singh,
J. Halder, K K Pandey C.
systems
on
vegetable
Sellaperumal and Paresh Chaukhande
productivity, quality and soil
health.
3.5
Improving soil health and S.K.Singh
Raghwendra Singh
D.K. Singh, Paresh
carbon
sequestration
in
Chaukhande and M. Manjunath
vegetable production system
through conservation tillage
and residue incorporation.
3.6
Enhancing water and nutrient Anant Bahadur D.K. Singh, S.N.S. Chaurasia, P. Chaukande
use efficiency in vegetable
and R. N. Prasad
crops
3.8
Performance
of
vegetable D.K. Singh
Anant Bahadur, and SNS Chaurasia
crops under subsurface drip
irrigation system.
MEGA PROGRAMME-4: POST HARVEST MANAGEMENT AND VALUE ADDITION
Mega-Programme Leader: Sudhir Singh
4.1
Shelf
life
extension
of Sudhir Singh
TK Koley
vegetables.
4.2
Exploration
of
vegetable T.K. Koley
Sudhir Singh, Suhas Karkute and Y Biejn
nutraceuticals
for
the
Kumar
development of functional
food
MEGA PROGRAMME-5: PRIORITIZATION OF R&D NEEDS AND IMPACT ANALYSIS OF
TECHNOLOGIES DEVELOPED BY IIVR
Mega-Programme Leader: Neeraj Singh
5.1
Research prioritization for Shubhadeep
Neeraj Singh
vegetable crops.
Roy
5.2
Impact
of
technologies Neeraj Singh
Shubhadeep Roy
developed by IIVR.
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MEGA PROGRAMME-6: INTEGRATED PLANT HEALTH MANAGEMENT
Mega-Programme Leader: A.B. Rai
6.1
Bio-Intensive :Management of A.B. Rai
M.H. Kodandaram, J. Halder, Neeraj Singh, Y.
Major
Insect
Pests
of
Bijen Kumar, K. Nagendran and Pratap
Vegetables in the Current
Divekar
Scenario of Climate Change.
6.2
Toxicological investigations on M.H.
A.B. Rai, J. Halder, Y. Bijen, K.K. Pandey and
the novel insecticide molecules Kodandaram
Manjunath Gowda T.
and plant origin insecticides
against major insect pests of
vegetables.
6.3
Biological Control of major
Jaydeep Halder A.B. Rai, M.H. Kodandaram, M. Manjunath
Insect Pests of Vegetable crops
A.N.Tripathi, Pratap Divekar and Manjunath
Gowda T.
6.4
Management of important
K. K Pandey
M. Manjunath, C. Sellaperumal, A.N. Tripathi,
fungal diseases of vegetable
B.R. Meena and Shweta Kumari
crops
6.5
Bioprospecting of
M. Manjunath
K.K. Pandey and A.N. Tripathi
microorganisms associated
with vegetables against plant
pathogens
6.6
Management of Important A.N. Tripathi
K.K. Pandey, Y. Bijen Kumar and B.R. Meena
Bacterial Diseases of Vegetable
Crop
6.7
Development of diagnostics K. Nagendran
K.K. Pandey, A.N. Tripathi, B.R. Meena Achuit
kits for major viruses infecting
Singh and Shweta Kumari
vegetable crops
6.9
Management of Nematodes C. Sellaperumal M. Manjunatha, Jaydeep Halder, Subhadeep
Infesting Major Vegetable
Roy, M. Gowda T., K.K. Pandey and B.R.
Crops
Meena
6.10
Dynamics of pest and diseases K.K. Pandey
M.H. Kodandaram, J Halder, B.R. Meena and
and
development
of
Pratap Divekar
forecasting models

B.

Externally Funded

Division of Crop Improvement
Title of the project
1.
Introgression of begomovirus resistance genes
in tomato (Solanum lycopersicum L.) using
MAS and genomics approach
2.
National Innovation of Climate Resilient
Agriculture (NICRA)
3.
CRP on hybrid Technology (Tomato)
4.
Network Project on Transgenic Crops (NPTC)
5.

P.I.
H. C. Prasanna

Co-PIs
Major Singh

P.M. Singh

N. Rai, Anant Bahadur and AB
Rai
N. Rai
YS Reddy
A.K. Singh
SG Karkute, RS Gujjar (till28.06.2016) and K Nagendran
Evaluation of high yielding varieties/hybrids Sudhakar Pandey SK Singh and Pradip Karmakar
of cucurbitaceous vegetables for river bed
(diara land) cultivation and standardization of
their agro-techniques
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P.I.
Co-PIs
Shailesh K Tiwari YS Reddy, GP Mishra, Tania Seth
and DR Bhardwaj
7.
Central Sector Scheme for Protection of Plant B. Singh
T. Chaubey and Sudhakar
Varieties and Farmers’ Rights Authority (DUS
Pandey
Testing of tomato, brinjal, okra, cauliflower,
cabbage, vegetable pea, french bean, bottle
gourd, bitter gourd, pumpkin and cucumber)
8.
Agri Business Incubator-IIVR, Varanasi
P.M. Singh
SK Tiwari, Shubhdeep Roy,
Neeraj Singh and Sudhir Singh
9.
Zonal Technology Management Unit-IIVR,
P.M. Singh
SK Tiwari, Shubhdeep Roy,
Varanasi
Neeraj Singh and Sudhir Singh
10. Genomics assisted selection of Solanum chilense H. C. Prasanna
Major Singh
introgression lines for enhancing drought
resistance in tomato
Division of Crop Production
11. Network project on micronutrients
Raghwendra
SNS Chaurasia, S. K Singh, T.K.
Koley and Manjunath M
mana management in horticultural crop for Singh
enhancing yield and quality.
12. Network project on Organic Farming in S.K. Singh
SNS Chaurasia, Sudhir Singh,
Horticultural Crops.
J.Halder, M Manjunath and
A.N.Tripathi
13. Network project on: new initiatives in
S.N.S. Chaurasia RN Prasad, RB Yadava, Sudhir
protected horticulture.
Singh ,
Anant Bahadur, MH
Kodandaram & K.K.Pandey
14. Efficient water management in horticultural DK Singh
Anant Bahadur and S.N.S
crops under Agri-CRP on water.
Chaurasia
15. A total value chain on commercialization of Sudhir Singh
T K Koley
value added convenience vegetable products
16. Network project on phytochemicals/ High
T. K. Koley
Sudhir Singh and Y Bijen Kumar
value compounds.
17. ICAR Inter-institutional Collaborative Project Neeraj Singh
Shubhadeep Roy
on “Livelihood and Nutritional Improvement
of Tribal Farm Women through Horticulture”
(2015-17).
18. NHB Project on “Promotion of Vegetables for Neeraj Singh
P.M. Singh, R.N. Prasad, D.R.
Nutritional Security in Eastern Uttar Pradesh”
Bhardwaj,
K.K.
Pandey,
(2015-18).
Subhadeep Roy, Y.P. Singh, B.
Singh
19. Tribal Sub-Plan (TSP) for Schedule Tribes of B. Singh
Neeraj Singh, R.N. Prasad,
Sonbhadra district in Uttar Pradesh (National
Shubhadeep Roy, S.K. Singh,
Assignment by ICAR, New Delhi under 12th
Paresh
Chaukhande,
AK
Plan 2012-17)
Chaturvedi, Rakesh Pandey, R.P
Chaudhary and Abhay Kumar
Singh
6.
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Title of the project
CRP on Agrobiodiversity
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Title of the project
Division of Crop Protection
20. ORP on Management of Sucking Pests in
Horticultural Crops.
21. NICRA Project on Real Time Pest Dynamics in
Tomato Crop.
22. Consortium Research Project on Insect Borers

P.I.

Co-PIs

M.H.
Kodandaram
M.H.
Kodandaram
A. B. Rai

AB Rai, J Halder, M Manjunath K
Nagendran and Pratap Divekar
AB Rai and A. N. Tripathi

23.

K.K.Pandey

24.

25.

26.

27.

Outreach project on Phytophthora, Fusarium
and Ralstonia diseases of horticultural and
field crops.
Synthesis and validation and sustainable and
adaptable IPM technologies for cucurbitaceous
vegetables.
Development and validation of effective
formulation(s) of plant growth promoting
rhizobacteria (PGPR) having multicide
mechanisms for pest management in
vegetables
Agro infectious clones development for
probing resistance to chilli leaf curl diseases
caused by begomoviruses and devising
integrated management strategy
Establishment of integrated beekeeping
development
centre
(IBDC)/Centre
of
Excellence (COE) on beekeeping

M H Kodandaram, J Halder M.
Manjunath and Pratap Divekar
K. Nagendran

Jaydeep Halder

C. Sellaperumal, K. Nagendran
and A.N. Tripathi

A.B. Rai

J. Halder, Manjunath M., C.
Sellaperumal, B.R. Meena and
Manjunatha Gowda T.

K. Nagendran

Rajesh Kumar

A.B. Rai

Pratap Divekar, K.K. Pandey,
A.N. Tripathi, J Halder, K.
Nagendran, Y. Bijen Kumar and
Neeraj Singh
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Annexure V

Distinguished Visitors
Sh. Virendra Singh
Member of Parliament, Bhadohi
Sh. Ravindra Kushwaha
Member of Parliament, Salempur
Sh. Kalraj Mishra
Member of Parliament, Deoria & Cabinet Minister
Ministry of Micro, Small and Medium Enterprises
Sh. Rajesh Pandey
Member of Parliament, Kushinagar
Sh. Nand Kishore Mishra
Ex MLA, Seorahi, Kushinagar,
Sh. Ram Ashish Rai
Ex MLC , Deoria
Sh. Radha Mohan Singh
Union Minister of Agriculture and Farmers Welfare, New Delhi
Dr. Shradha Singh
Department of Hindi, BHU, Varanasi
Dr. Trilochan Mohapatra
Secretary DARE and Director General, ICAR, New Delhi
Sh. Sudarshan Bhagat, Union Minister of State for Agriculture & Farmers
Welfare, Govt. of India, New Delhi
Dr. Umesh Kumar Gupta
District Agriculture Officer, Kushinagar
Sh. Kedar Nath Singh
Member of Legislative Council ,Varanasi
Sh. Sanjay Kumar
BDO, Deoria
Sh.Chote Lal Kharwar
Member of Parliament, Robertsganj
Dr BL Sarswat
Director
National Honeybee Board, New Delhi
Dr. Brahma Singh
Former-Director
Life Sciences &DRDO, New Delhi
Dr. T. Janakiram
Assistant Director General (HS-II)
ICAR, New Delhi
Dr. R.K. Yadav
Director
National Horticultural Research and Development Foundation (NHRDF), New
Delhi
Dr. S.K. Singh
Deputy Managing Director
National Horticultural Board (NHB)
Prof. A. Vaishampayan
Director
Institute of Agricultural Sciences ,BHU, Varanasi
Dr. R.B. Maurya
CVO, Bhadohi
Sh. Chhabilendra Roul,
Additional Secy. (DARE) and Secy. (ICAR), New Delhi
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Website id: www.iivr.org.in
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Section 1: Vision, Mission, Objectives and Functions

Vision
Vegetables for food & nutritional security and sustainable inclusive growth.

Mission
To contribute significantly to the nutritional security of India through research, education and extension on
vegetables in collaboration with national and international partners for enhancing productivity and profitability,
achieving sustainable food, and alleviating rural poverty.

Objectives
1.

Improvement of vegetable crops for high yield, quality and resistance to biotic and abiotic stress.

2.

Enhancing productivity and quality through efficient input management, plant health management including
post harvest management and value addition.

3.

Dissemination of technology.

Functions
To plan, coordinate, implement and monitor R&D programmes for sustainable vegetable production and
resource conservation.
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Section – 2: Inter se priorities among Key Objectives, Success Indicators and Targets
S.No. Objectives

1.

2.

3.

Weight

Enhancing productivity 38
and quality through
efficient
input
management,
plant
health
management
including post-harvest
management and value
addition

Improvement
of
vegetable crops for high
yield,
quality
and
resistance to biotic and
abiotic stresses

Dissemination
technology

28

of

14

*Publication/Document 5
ation

*Fiscal resource
management

2

*Efficient Functioning of 3
the RFD System

Actions

Success indicators Unit

Development of Technologies for
Number
efficient
improving input
production
use efficiencies in
technologies
field and protected
cultivation
Development of Characterization
Number
eco-friendly
and
protection
documentation of
technologies
pathogens
including PCR
based diagnostics
Identification of
Number
effective
components of
pest management
and development
of IPM/IDM
technologies
Post-harvest
Technology for
Number
management
value addition
and value
including
addition
increasing the
shelf life of
vegetables
Collection,
Addition of new
Number
conservation,
germplasm and
evaluation and identification of
utilization of
germplasm for
germplasm
specific traits
Development of Identification and Number
varieties/hybrid validation of
s
markers, mapping
of QTLs and genes
Development of
Number
advance
lines/identificatio
n/release of
varieties/ hybrids
Popularization Breeder’s seed
Kg
of IIVR
production
varieties/hybrid
s
Popularization Organization of
Number
of vegetable
training/
technologies
demonstration/
exhibition/Kisan
mela/consultancie
s provided
Publication of
Research articles Number
the research
published
articles in the
journals having
the NAAS rating
of 6.0 and above
Timely
Annual Report
Date
publication of
published
the Institute
Annual Report
(2013-2014)
Utilization of
Plan fund utilized %
released plan
fund
Timely
On-time
Date
submission of
submission
Draft RFD for
2014-2015 for
Approval
Timely
On-time
Date
submission of
submission
Results for 20132014

Weight

12

Target /Criteria Value
Excellent Very Good Good
Fair
100%
90%
80%
70%
6
5
4
3

Poor
60%
2

8

60

55

45

35

25

10

5

5

3

2

1

8

7

7

5

4

3

12

240

210

180

140

90

09

8

7

6

5

4

7

6

6

4

3

2

06

2880

2450

1980

1520

970

08

113

105

90

78

68

3

7

6

5

4

3

2

30.06.2015 02.07.2015 04.07.2015 07.07.2015 09.07.201
5

2

98

96

94

92

90

2

May 15,
2015

May 16,
2015

May 19,
2015

May 20,
2015

May 21,
2015

1

May 1,
2015

May 2, 2015

May 5,
2015

May 6,
2015

May 7,
2015
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S.No. Objectives

*Enhanced
Transparency /
Improved Service
delivery of
Ministry/Department

*Administrative
Reforms

Weight

3

7

Actions

Rating from
Independent
Audit of
implementation
of Citizens’ /
Clients’ Charter
(CCC)
Independent
Audit of
implementation
of Grievance
Redress
Management
(GRM) system
Update
organizational
strategy to align
with revised
priorities
Implementation
of agreed
milestones of
approved
Mitigating
Strategies for
Reduction of
potential risk of
corruption
(MSC)
Implementation
of agreed
milestones for
ISO 9001
Implementation
of milestones of
approved
Innovation
Action Plans
(IAPs)

Success indicators Unit

Weight

Target /Criteria Value
Excellent Very Good Good
Fair
100%
90%
80%
70%
100
95
90
85

Poor
60%
80

Degree of
%
implementation of
commitments in
CCC

2

Degree of success %
in implementing
GRM

1

100

95

90

85

80

Date

Date

2

Nov. 1,
2015

Nov. 2,
2015

Nov.3,
2015

Nov. 4,
2015

Nov. 5,
2015

% of
implementation

%

1

100

90

80

70

60

% of
implementation

%

2

100

95

90

85

80

% of
implementation

%

2

100

90

80

70

60

*Mandatory Objectives

Section – 3: Trend Values of the Success Indicators
S.No.

1.

Objectives

Actions

Enhancing productivity Development of efficient
and quality through production technologies
efficient
input
management,
plant
health
management Development of ecoincluding post harvest friendly protection
management and value technologies
addition
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Success Indicators

Unit

Actual
value for
FY 13/14
Number 6

Technologies for
improving input use
efficiencies in field and
protected cultivation
Characterization and
Number 46
documentation of
pathogens including PCR
based diagnostics

Actual
Value for
FY 14/15
5

Projected Projected
Value for value for
FY 15/16 FY 16/17
5
5

Projected
Value for
FY 17/18
5

52

55

56

60

Identification of effective Number 4
components of pest
management and
development of IPM/IDM
technologies

4

5

5

5

Post harvest management Technology for value
Number 6
and value addition
addition including
increasing the shelf life of
vegetables

6

7

7

7
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2.

3.

Objectives

Actions

Success Indicators

Improvement
of Collection, conservation, Addition of new
vegetable crops for high evaluation and utilization germplasm and
yield,
quality
and of germplasm
identification of
resistance to biotic and
germplasm for specific
abiotic stresses
traits
Development of
Identification and
varieties/hybrids
validation of markers,
mapping of QTLs and
genes
Development of advance
lines/identification/releas
e of varieties/ hybrids
Dissemination
of Popularization of IIVR
Breeder’s seed production
technology
varieties/hybrids
Popularization of
Organization of training/
vegetable technologies
demonstration/
exhibition/Kisan
mela/consultancies
provided
*Publication/Document Publication of the
Research articles
ation
research articles in the
published
journals having the
NAAS rating of 6.0 and
above
Timely publication of the Annual Report published
Institute Annual Report
(2013-2014)
*Fiscal resource
Utilization of released
Plan fund utilized
management
plan fund
*Efficient Functioning of Timely submission of
On-time submission
the RFD System
Draft RFD for 2014-2015
for Approval
Timely submission of
On-time submission
Results for 2013-2014
*Enhanced
Rating from Independent Degree of implementation
Transparency /
Audit of implementation of commitments in CCC
Improved Service
of Citizens’ / Clients’
delivery of
Charter (CCC)
Ministry/Department Independent Audit of
Degree of success in
implementation of
implementing GRM
Grievance Redress
Management (GRM)
system
*Administrative
Update organizational
Date
Reforms
strategy to align with
revised priorities
Implementation of
% of implementation
agreed milestones of
approved Mitigating
Strategies for Reduction
of potential risk of
corruption (MSC)
Implementation of
% of implementation
agreed milestones for ISO
9001
Implementation of
% of implementation
milestones of approved
Innovation Action Plans
(IAPs)

Unit

Actual
value for
FY 13/14
Number 125

Actual
Value for
FY 14/15
200

Number 4

7

7

7

9

Number 2

5

6

7

45

2400

2450

2450

3000

Number 80

100

105

105

120

No.

3

4

6

7

12

Date

20.06.2014 02.07.2015

02.07.2016

-

-

%

96.66

96.00

-

-

Date

11.02.2013 16.05.2014

15.05.2015

-

-

Date

02.05.2014 02.05.2015 02.05.2016

-

-

%

-

-

95

-

-

%

-

-

95

-

-

Date

-

-

-

-

%

-

-

90

-

-

%

-

-

90

-

-

%

-

-

95

-

-

Kg

2350

98.96

Projected Projected
Value for value for
FY 15/16 FY 16/17
210
220

02.11.2015

Projected
Value for
FY 17/18
230

* The actions and success indicators of the objectives for RFD of 2014-15 has been modified (which are different from those mentioned
in RFD of 2013-14) and therefore the actual values for financial years 2012-13 and 2013-14 for few indicators are not reflected in the
above table (Section 3)
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Section - 4 (a): Acronyms
S.No.
1.
2.
3.

Acronym
R&D
QTLs
IPM

Description
Research and Development
Quantitative Trait Loci
Integrated Pest Management

4.
5.

IDM
IIVR

Integrated Disease Management
Indian Institute of Vegetable Research

6.
7.

PCR
DNA

Polymerase Chain Reaction
Deoxyribo Nucleic Acid

8.
9.

GOI
MOA

Government of India
Ministry of Agriculture

10.
11.

DAC
SAUs

Department of Agriculture and Cooperation
State Agricultural Universities

12.
13.
14.

NHB
NHM
APEDA

National Horticulture Board
National Horticulture Mission
Agricultural and Processed Food Products Export Development Authority

15.
16.

KVKs
NGOs

Krishi Vigyan Kendras
Non-Government Organizations

Section - 4 (b): Description and definition of success indicators and proposed measurement
methodology
S. No.
Success indicator
1.
Technologies
for
improving input use
efficiencies in field
and
protected
cultivation

Description
Nutrient
management/water
management/cultivation/resour
ce conservation packages are
evaluated for improving input
use efficiency

2.

Characterization and
documentation
of
pathogens including
PCR
based
diagnostics

Identification
of
pathogen
through both conventional and
molecular techniques are done
for
accurate
and
speedy
identification
of
causal
organisms based on that specific
measures can be used for specific
disease control

3.

Identification
of
effective components
of pest management
and development of
IPM/IDM
technologies
Technology
for
value
addition
including increasing
the shelf life of
vegetables

4.

5.

190

Addition of
germplasm
identification
germplasm
specific traits

Different IPM/IDM components
like
use
of
semichemicals/cultural
control/
biopesticides/chemicals
are
evaluated for ecofriendly pest
management
Edible coating such as carnauba
wax, steeping preservation, with
hurdle concept and suitable
packaging
materials
are
evaluated for extending the shelf
life of fresh vegetables. Osmo-air
drying,
development
of
fermented vegetable product and
nutraceutical rich functional
foods are carried out for various
value
added
processed
vegetables
new Germplasm
is
the
basic
and requirement
to
develop
of improved varieties
for

Definition
Nutrient
management/water
management/cultivation/resourc
e conservation packages refers to
the
management
and
maintenance
of
soil/water/plant/inputs/ecosyst
em at an optimum level for
enhancing
the
input
use
efficiency
Accurate diagnosis of pathogen is
the first step in any pest/disease
management programme. This
refers to apart from identification
through conventional method,
utilization
of
advanced
biotechnological
tools
for
accurate
and
speedy
identification of pathogens
IPM/IDM technology refers to
use of integrated control methods
for pest and disease and
improving environmental health
and sustaining high productivity

Measurement
Number of technologies
tested/validated/develop
ed for improving input
use
efficiencies
in
vegetable crops

General comments
To
ensure
higher
productivity/profitability
and
sustainability
of
vegetable
production
systems

Shelf life extension refers to
methods for delaying postharvest
senescence and maintenance of
quality of vegetable for longer
period. Value addition refers to
the processing methods involving
dehydration,
concentration,
fermentation, etc.
to develop
stable products for various value
added processed vegetables

Number of technologies
for
value
addition
including increasing the
shelf life of vegetables
tested/validated/develop
ed

The extension of shelf life
and value added products
would reduce the huge
postharvest losses in terms
of both quality
and
quantity and generate
employment to rural men
and women

Germplasm are the basic raw Number
of
new
materials of actual or potential germplasm collected and
value for crop improvement
identified for specific
traits

Germplasm of different
vegetable crops including
underutilized
genetic
resources is collected for
utilization/sharing
to
develop
improved/elite
lines with specific traits
and to enhance the gene
pool

Number of pathogens
identified/characterized
and
diagnostics
developed

Precision
and accurate
identification
of
the
pathogen for which pin
pointed control measures
can be used to avoid
unnecessary/unwarranted
control measures
for
sustainable
vegetable
production
Number
of
effective To ensure less use of
components
identified harmful pesticides
for
and
IPM/IDM quality
vegetable
technologies developed
production
and
environmental safety

Annual Report 2016-17
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Success indicator
6.
Identification
and
validation
of
markers, mapping of
QTLs/genes

Description
Markers are short DNA sequence
developed/validated
through
mapping
QTLs/genes
for
specific traits and can be used in
marker-assisted
selection
in
vegetable breeding programme

Definition
Measurement
Molecular markers are DNA Number
of
markers
sequences also called tags for identified/validated
particular traits in any species
which
can
be
used
for
improvement of existing/new
varieties

7.

Identification/releas Varieties/hybrids are identified/ Varieties
e
of
varieties/ developed through adopting commonly
hybrids
breeding procedures involving growers
selected germplasm

8.

Breeder’s
production

are
genotypes
cultivated by the

General comments
Markers are used for
identifying traits of interest
and can be used for the
development of improved
vegetable varieties and
also to study the interrelationships
of
individuals
Number
of
advance Vegetable varieties are
lines/varieties/hybrids
developed for different
identified/developed
attributes
after
multilocation testing
under
different
ecological
conditions
Quantity
of
seeds The quantity of breeder
produced
seeds produced may vary
depending
upon
the
indents from GOI

seed Breeder seeds are required to be Breeder seeds are the first link in
produced to maintain the quality National Seed Production chain
of seeds
which
are
essential
for
production of foundation and
certified seed down the chain
Organization
of Organize
training/ To enable dissemination of Number of trainings/
training/
demonstrations/ exhibition on technologies
for
enhancing demonstration/exhibition
demonstration/
improved
production
and technology adoption
organized/conducted
exhibition/kisan
protection
technologies
in
mela/consultancies vegetable crops for farmers and
provided
other stake holders

9.

To
enhance
the
productivity
through
wider
adoptability
of
improved technologies in
vegetable
crops
for
livelihood and nutritional
security

Section-5: Specific performance requirements from other departments that are critical for
delivering agreed results
Location
Type

State

Relevant Success
What is your
Justification for
Please
Indicator
requirement from this requirement quantify your
this organization
requirement
from this
organization
State
Andaman Departments State
Biodiversity Addition of new Permission
for Without
Number
of
Governments & Nicobar
Authority/Forest
germplasm
and survey
and permission it is permission
Islands,
Department
identification
of collection
of illegal to enter letters issued
North
germplasm
for germplasm
the
reserved
Eastern
specific traits
forest
for
Hilly
collection
States
State
All states
Governments

DAC

All states

Organization
Type

Organization Name

Departments Directorate
Extension,
Development
Departments

of Organization
of
MOA/ training/
demonstration/
exhibition/kisan
mela/consultancies
provided
Departments Department
of Breeder’s
seed
Agriculture
& production
Cooperation, MOA

Sponsoring
farmers/extension
personnel
for
training

Quantity
breeder seed

If trainees are not Number
deputed,
they candidates
cannot
be sponsored
imparted training

What
happens if
your
requirement
is not met
Less number
of germplasm
accessions
will
be
collected

of Less number
of trainings
will
be
conducted

of The target of Requirement
breeder
seed in Kg.
depends
on
quantity required

Production
may
be
increased or
decreased

Section – 6: Outcome/Impact of activities of Department/Ministry
S.
No.

1.

Outcome/Impact of
organization /RCs

Production of quality
seed of vegetable
crops, development
of improved varieties
and
technologies
including value added
products

Jointly responsible for
influencing this
outcome/impact with the
following
department(s)/ministry(ies)
DAC/ SAUs/ NHB/NHM/
APEDA/ State line
departments / KVKs/ NGOs
etc.

Success Indicators

Increase in production of vegetable
crops
Popularization of varieties/hybrids in
terms of increase in breeder’s seed
production
Increase in awareness of stakeholders
through training and demonstrations

Unit

2013-14

2014-15

2015-16

2016-17

2017-18

%

2.5

2.5

3.0

3.0

3.0

23.00

23.50

24.00

24.50

24.50

45

50

40

40

40

Quintals
%
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Classification of Success Indicators According to its Category
S.No.

Success Indicator(s)

Input

Activity

Internal
Output

External
Output

Outcome

1.

Technologies for improving input use efficiencies
in field and protected cultivation

False

True

False

False

False

Measures
Qualitative
Aspects
False

2.

Characterization and documentation of
pathogens including PCR based diagnostics

False

False

True

False

False

False

3.

Identification of effective components of pest
management and development of IPM/IDM
technologies

False

True

False

False

False

False

4.

Technology for value addition including
increasing the shelf life of vegetables
Addition of new germplasm and identification of
germplasm for specific traits

False

True

False

False

False

False

False

True

False

False

False

False

6.

Identification and validation of markers,
mapping of QTLs and genes

False

False

True

False

False

True

7.

Development of advance lines
/identification/release of varieties/ hybrids

False

False

True

False

False

True

8.
9.

Breeder’s seed production
Organization of training/ demonstration/
exhibition/Kisan mela/consultancies provided

False
False

False
True

False
False

False
False

True
False

True
False

5.

Supplementary Information for RFD 2015-16 for IIVR, Varanasi
Table 1: Past Achievements of the success indicators at IIVR, Varanasi
S.No.

Success indicator (s)

Past Achievement of the Success Indicators
Mean of the
Projected value of
Achievement the success indicator
nth year
IV
III
II
I
s
for 2015-16 as
2011-2012 2012-2013 2013-2014 2014-2015
approved RFD 201415
5
6
7
5
5.75
5

1.

Technologies for improving input use
efficiencies in field and protected cultivation

2.

Characterization and documentation of
pathogens including PCR based diagnostics

-

190

43

46

46

81.25

55

3.

Identification of effective components of pest
management and development of IPM/IDM
technologies

-

1

1

4

5

2.75

5

4.

Technology for value addition including
increasing the shelf life of vegetables
Addition of new germplasm and identification of
germplasm for specific traits
Identification and validation of markers,
mapping of QTLs and genes

-

8

7

7

7

7.25

7

-

89

295

147

257

197

210

-

4

9

5

8

6.5

7

7.

Development of advance lines
Identification/release of varieties/ hybrids

-

3

2

4

7

4

6

8.

Breeder’s seed production

-

2300

2542

1836

2892

2392.5

2450

9.

Organization of training/ demonstration/
exhibition/kisan mela/consultancies provided

-

130

93

90

119

108

105

5.
6.

192

Annual Report 2016-17
NOTE

193

ICAR-Indian Institute of Vegetable Research
ICAR

NOTE

194

