All India Coordinated Research Project on Vegetable Crops

Name & complete address of : All India Coordinated Research Project on Vegetable

Research Scheme/ Centre Crops, Department of Horticulture, MPKV, Rahuri
413 722.
Year of establishment : 1971

Major objectives/Mandate for

establishment of Research

Scheme / Centre

e Collection and maintenance of germplasm of vegetable crops.

e Development of high yielding varieties/hybrids in vegetable crops.

¢ Standardization of package of practices for important commercial vegetable.

e Standardization of plant protection schedule for controlling major pest and diseases of
vegetables.

e Education and training of farmers for adopting newly developed varieties with modern
techniques for maximization of production.

Historical background :
Mild and diversified climatic conditions of Maharashtra permit cultivation of varied

types of vegetables. Maharashtra grows vegetables over an area of 7.26 lakh hectares. Chilli,
onion, brinjal, tomato, okra and cucurbits are the major vegetable crops of the state. Barring
chilli, 80% area under different vegetable in the state, is in the jurisdiction of Mahatma Phule
Krishi Vidyapeeth, Rahuri. Due to proximity of metropolitan market of Mumbai and export
port, vegetable has assumed highly commercial importance in Maharashtra.

Prior to establishment of Agricultural University, vegetable research was carried out
by the Department of Agriculture on limited crops with limited objectives. After the
establishment of Agriculture University, vegetable research was strengthened through state
funds. Further, during 1971 under coordinated programme, All India coordinated Vegetable
Improvement Project was sanctioned with its main centre central campus, Rahuri.

The MPKYV, Rahuri centre engaged in the research on major vegetable crops such as
tomato, brinjal, chilli, okra, cucurbits, beans etc. a result of continuous research efforts this
centre were released 26 crops varieties and 6 hybrids from inception of the project i.e. from
1971 to 2024. As far as the agro-techniques are concerned the centre has recommended 102
agro techniques from 1971 to 2024 were recommended by this centre. This centre has

conducted some collaborative research with precision farming centre of MPKV, Rahuri on



irrigation, fertigation, shadenet cultivation for the benefit of farmers.
This centre has received best AICRP Centre Award-2013 in the Annual Group
Meeting held at IGKV, Raipur (Chhattisgarh) on 24™-27" June, 2014.

Details of the sanctioned posts

Significant/innovative activities
and programmes implemented
by the Research Scheme/Centre

Scientist

1. Senior Vegetable Breeder (Horticulture)
2. Seed Production Officer (Horticulture)
3. Junior Vegetable Breeder (Horticulture)
4. Junior Entomologist (Entomology)

5. Junior Pathologist (Plant Pathology)

Researcher

1. Sr. Research Assistant (Horticulture)
2. Sr. Research Assistant (Horticulture)
3. Sr. Research Assistant (Horticulture)
4. Sr. Research Assistant (Botany)

Regional

1. Four post of Agriculture Assistant

This scheme has released 15 crop varieties & 4
hybrids from inception of the project i.e. from
1971 to 2024

The scheme has recommended 74 agro
techniques

This scheme has conducted some collaborative
research with Precision Farming Centre of
MPKYV, Rahuri, on irrigation, fertigation,
shadenet cultivation for the benefit of farmers.
The total 173 MOU made with farmers producing
organization & private seed industries regarding
selling of breeder seed for farther multiplication
& selling to farmer community.

This centre has received best AICRP centre
award - 2013 in the AGM held at IGKV, Annual
Group Meeting Raipur, (Chhattisgarh) on 20-27®"
June, 2014

It has registered 4 varieties under PPV & FRA,
2004

This centres has attended 85 farmer rallies in last
five year (2018-2024) & participated 27 Agril
exhibitions from different district.

In last 5 year the centre has published more than
150 Marathi articles for the farmer community
The centre has Farmer Scientist Forum in which
more than hundred farmers are in contact with the
scientist of the project.

The centre has developed Mob apps on the
cultivation practices on different vegetable crops.
The centre has developed two weather based
forewarming models on brinjal shoot and fruit
borer and chilli thrips

The centre has publish more than 65 scientific



Major improved / hybrid
varieties, agriculture
technologies developed

Research Scheme / Centre

articles in last five year (2018-2024) and the
scientists attended  more than 34 refresher
courses

The centre has conducted SCSP programme
through this 500 farmers of MPKYV jurisdiction
get benefited

Sr. Crop Variety Year of Recommended Salient features
No. release
1 | Bitter Phule 1996 | Selection from cross Green Long x Delhi
gourd Green Gold Local, Fruits dark green, 25-30 cm long with
prickles, tolerant to downy mildew, suitable
for Kharif and Summer season, average yield
230 g/ha.
2 | Okra Phule Kirti 1999 | F1 Hybrid, Suitable for warm and moderate
(F1) humid regions. Stem green with red patches,
fruits green in colour. Resistant to yellow vein
mosaic virus, suitable for Kharif and Summer
season, average yield 163 g/ha.
3 | Bitter Phule 1999 | Fruits dark green with prickles, medium in
gourd Ujwala length, enlarged at centre, tolerant to downy
mildew, suitable for Kharif and Summer
season, average yield 147 g/ha.
4 | Bitter Phule 1999 | Fi hybrid suitable for Kharif and summer.
gourd Priyanka Fruits length 20 cm, Tolerant to downy
(F1) mildew, suitable for Kharif and Summer
season, average yield 200 g/ha.
5 | Chilli Phule 1999 | Developed by employing pure line selection,
Mukta Resistant to powdery mildew and fusarium
wilt. Fruits small, dark green and smooth. Ripe
fruits dark red in colour. Tolerant to leaf curl,
thrips mites, suitable for Kharif season,
average yield 15 g/ha (red dry).
6 | Cucumber Phule 1999 | Fruit are green in colour. Tolerant to powdery
Shubhangi mildew & higher yield than Poona Khira,
suitable for Kharif season, average yield 180
g/ha.
7 | Cucumber Phule 2001 | Fruits are yellowish white colour, suitable for
Prachi green house cultivation and average yield 360
g/ha.
8 | Snake Phule 2001 | The fruits are attractive white in colour with
Gourd Vaibhav green stripes near the pedicel, fruit are 90-100
cm long with 6.5 cm diameter. It is tolerant to
powdery mildew and downy mildew under
field conditions, suitable for Summer season,
average yield 290 g/ha.




Dolichos
bean

Phule
Gouri

2001

The pods are whitish green in colour, tender,
flat and slightly curved. It is superior over
Dasara and Deepali. It is good for Kharif and
rabi seasons. It is tolerant to leaf miner and
pod borer. Pole type growth habit, suitable for
Kharif and Rabi season, average yield 260
g/ha.

10

Ridge
Gourd

Phule
Sucheta

2001

The fruits are green, medium long with
prominent ridges. It is field tolerant to downy
mildew and suitable for growing in the
Western Maharashtra. It is good for Kharif and
summer seasons, suitable for Kharif and
Summer season, average yield 120 g/ha.

11

Brinjal

Phule Harit

2002

Good for roasting, fruits are green in colour
with white patch at apical end, Good for
Kharif season, suitable for Kharif and Summer
season, average yield 200 g/ha.

12

Dolichos
bean

Phule
Ashwini

2004

Pods round, dark green, straight and slightly
cured Good for rabi season, less incidence of
pod borer, moderately resistant to lea spot
disease, good demand for local market. Pole
type growth habit, suitable for Rabi season,
average yield 260 g/ha.

13

Peas

Phule Priya

2010

Selection from germplasm, pods straight,
green, tender, sweet, 8-10 greens per pod and
tolerant to powdery mildew disease, suitable
for Rabi season, average yield 100-105 g/ha.

14

Brinjal

Phule
Arjun (F1)

2011

F1 Hybrid, Suitable for Kharif and summer
seasons, High yielding (450 g/ha), Fruits are
green with purple and white stripes, Fruits are
oval in shape and spiny, Fruit length 6.43 cm
and breadth 4.53 cm, An average weight of
fruit 61.06 g, Crop duration 180 days,
Minimum days to 50% flowering (58.41) as
compared to Krishna (78 days).

15

Garlic

Phule
Nilima

2014

Attractive violet coloured bulbs, average bulb
yield 165.93 g/ha, minimum storage losses,
moderately resistant to purple blotch, thrips,
mites under field condition

16

Cluster
bean

Phule Guar

2015

Attractive light green pods, pods medium in
length, moderately resistant to powdery
mildew disease under field condition. Average
yield 153 g/ha in summer season & 104 g/ha in
kharif season.

17

Sponge
gourd

Phule
Komal
(Hybrid)

2017

Attractive, shiny green, cylindrical fruits,
moderately resistant to powdery mildew,
downy mildew diseases and pest fruit fly, leaf
miner, white fly, thrips at field condition and
average yield 215 g/ha.

18

Bottle
Gourd

Phule
Gaurav

2024

Bottle gourd variety Phule Gaurav (RHRBG-
54) having cylindrical, green colour fruit with
higher yield cultivation.




19

Ridge Phule 2024 | Ridge gourd hybrid Phule Kiran (RHRRGH-3)
Gourd Kiran having straight, tender green fruits with higher
(Hybrid) yield is recommended for cultivation in

Mabharashtra.

Major agricultural
technological recommendations
released by Research Scheme /
Centre

Chilli

1.

10.

It is revealed that, entry LIC-8 and LIC-4-1 showed resistant to thrips while Pant-C-1
showed resistant to mites as well as thrips.

The studies carried out on screening of chilli entries against thrips and mites reavealed
that, Pant-C-1, Agnirekha (Phule C-5) were resistant to both the pests while RHR-
Pendulus, RHR-Errect, PMR-50 and Ch-114 were tolerant to mites at ficld conditions.

For control of die-back, fruit rot, powdery mildew and fruit borer, 5-6 sprays of Dithane
— M-45 (0.25 %) + Karathane (0.1%) + monocrotophos (0.1%) at interval of 15 days,
starting from 40-50 DAT was found effective.

To control powdery disease of chilli cv. Pusa Jwala, it has been recommended to give
the three sprays of Sulfex @ 0.3 % or Topsin M @ 0.05 % or Karathane 0.1 % .Three
sprays should be given at 15 days interval, starting from soon after the incidence of
disease. The treatment increased yield by 43.50 to 53.19 % over control.

It is recommended to spray Sulfex @ 0.30 % to reduce the powdery mildew disease of
chilli Cv. Pusa Jwala effectively. Three sprays of fungicides should be given at 15 days
interval starting from the appearance of the disease.

It is recommended that ,the (nursery treatment : use of nylon net 400 mesh, soil
application of furadon 1 kg a.i./ ha., seedling dip in Imedachloprid 0.2 % for 3 hrs.). Soil
application of furadon @ 1.5 kg a.i./ha one week after transplanting + 3 sprays of
Monocrotophos @ 0.05 % + Wettable Sulphur @ 0.03 % and Dithane M-45 @ 0.25 %
at 15 days interval starting from 45 days of transplanting should continue for the
effective management of virul diseases of chilli.

Under rainfed conditions of sub-mountain zone, for higher yield of chilli, transplanting
should be done during 26" MW (25" June to 1°! July) on medium deep soils.

Spraying of vertimec @ 20 g/ha at 30, 45, 60 and 70 DAP was found effective in
reducing chilli thrips and mites incidence at Rahuri.

Soil Nursery covering with Nylon net 60-100 mesh. Soil application of Carbofuron @
lkg a.i./ha, seedling dip in Imidacloprid @ 0.2% for 3 hours followed by soil application
of carbofuron @ 1.5 kg/ha after one week of transplanting + three sprays of Imidacloprid
@ 0.1% at 10 days interval after 30 days of transplanting.

For the management of thrips and mites on chilli, seed treatment with thiamethoxam 75
SP @ 5 g./kg seed (put the seed in plastic container alongwith insecticide powder add
few drops of water and shake well and dry the seed in shade before sowing.), For the
management of thrips spraying NSE 4% and fipronil 15 ml/10 1 alternately four times at



11.

12.

13.

14.

15.

an interval of 15 days are recommended. For the management of mites four alternate
sprays of NSE 4% and avermectin 5 ml./10 1. at an interval of 15 days are recommended.

Green manuring + neem cake @ 10 g/ha + antagonists (7richoderma viride) 6 kg/ha
recorded the minimum Fusarium wilt incidence and increased yield in chilli and okra.
The highest C:B ratio 1.03 in chilli and 3.03 in okra was obtained in the treatment. This
treatment combination is recommended for effective control of Fusarium wilt in chilli
and okra in Rahuri conditions.

Efficacy of different newer insecticides against chilli thrips (Scirtothrips dorsalis) and
mites (Polyphagotarsonemus latus). For the management of thrips and mites on chilli
use treated seed. If treated seed is not available treat the seed with thiamethoxam 75 SP
@ 5 g/kg seed (put the seed in plastic container alongwith insecticide powder add 5 ml
of water per kg seed and shake well and dry the seed in shade before sowing.), Spray
NSE 4% and fipronil 15 ml/10 1. of water and abamectin 5 ml/ 10 1. of water alternately
four times at an interval of 15 days are recommended for thrips and mites.

At Rahuri, alternate sprays of acephate 75 % WG @ 1g/L and dicofol 18.5 EC @ 2ml/L
and neem oil at 0.1 % reduced the thrips ( 2.74/ leaf) and mites (14.73 / leaf) population
and recorded with highest yield (157.82 g/ha).

Integrated pest management module consisting of seedling root dip with imidacloprid
17.8 SL @ 0.5ml/L and subsequent spray of buprofezin 25 SC @ 1ml/L followed by
fipronil 5 SC @ 1.5 ml/L, Verticellium lecanii (1 x 108 CFU/g) @ 5.0 gm/L,
chlorfenapyr 10 SC @ 1.0 ml/L and neem oil @ 10 ml/l at an interval of 10 days starting
from 25 days after transplanting was found most effective with 76.57 and 70.80 %
reduction in chilli thrips and mites, respectively and gave 53.70 % increase in
marketable fruit yield with highest B:C ratio of 2.83 at Rahuri conditions

Three sprays of Azoxystrobin 23% SC or Tebuconazole 25.9% EC fungicide @ 10 ml
along with the sticker 10 ml. per 10 lit. of water is recommended at 10 days interval
starting from the appearance of the disease for effective control of ripe fruit rot disease
and better yield of chilli during kharif season

Okra

1.

It is recommended to spray Sulfex @ 0.25 % or Wetasol @ 0.30 % or Karathane @
0.10% to reduce the powdery mildew disease intensity of okra effectively. Three sprays
of fungicides should be given at 15 days interval starting from the appearance of the
disease or 45 days after sowing.

Application of monocrotophos @ 500 g a.i./ha and endosulphan @ 500 g a. i./ha could
effectively control fruit borer and jassids.

For control of jassids, shoot and fruit borer, four sprays with endosulphan @ 500 g
a.i./ha at 14 days interval starting from 15 days after germination have been
recommended.

One spray of endosulphan at 0.05 % followed by three sprays of fenvelrate at 0.005% or
cypermethrin at 0.005% at 14 days interval starting from 15 days after germination
should be given for the control of fruit borer of okra.

It is recommended that four alternate sprays of endosulphan at 0.05% and deltamethrin
at 0.001% starting from 15 days after germination at 15 days interval should be given for



10.

11.

12.

13.

14.

the control of leathopper and fruit borer of okra.

The sprays of endosulphan at 0.05% could be initiated at 3 nymphs of leaf hopper per
leaf stage. They should be given whenever the level exceeds 3 nymphs of leaf hopper per
leaf. This required less of the insecticides with better yield. The net profit obtained was
also more.

The effect of dates of sowing of okra on incidence of leaf hopper, mites and fruit borer it
was observed that the crop sown from 15" May to 1** August had lower incidence of of
leaf hopper, mites and fruit borer with good marketable fruit yield.

For the management of leathopper, whitefly and fruit borer of okra, soil application of
neem cake @ 250 kg ha! at 20 days after sowing followed by three sprays of NSKE
(4%) at an interval of 15 days from 45 days after sowing are recommended under Rahuri
condition.

For summer crop cultivar Arka Anamika in plain zone of Western Maharashtra, it is
recommended to apply fertilizer dose of 150 kg N:50 kg P>Os and 75 kg k2O per hectare
for higher yield and net monitory returns.

To control Powdery mildew disease of okra, four sprays of triforing @ 0.15% at 10 days
interval, starting immediately after the onset of disease.

Four sprays of endosulfan at 0.05 % or 4 alternative sprays of endosulfan at 0.05% and
deltamethrin 0.001% starting from 15 days after germination at 15 days intervals should
be given.

The okra crop sown from 15" May to 1%t August had lower incidence of leafhopper and
fruit borer with good marketable fruits.

For the control of jassides and shoot and fruit borer, four sprays with endosulfan @ 500
g.a.i/ha at 14 days interval starting from 15 days after germination have been
recommended.

For the management of okra pests, following IPM module is recommended: Seed

treatment of imidacloprid 70 SP @ 5 g/kg seed (put the seed in plastic container

alongwith insecticide powder add few drops of water and shake well and dry the seed in
shade before sowing.), Apply Neem cake @ 250 kg + Trichoderma 6 kg + PSB @ 2.5 kg

+ Azotobactor @ 2.5 kg/ha in furrows before sowing and cover with soil. Spray at 45

DAS with thiamethoxam 4g/10 1. and need based sprays with spinosad 4 ml/10 1., NSE

4%, B.t. 10g/10 1, Verticillium lecanii 40 g/10 1. and NSE 4%.

Formulation of IPM module in okra. For the management of okra leaf hopper and
fruit borer in summer season , following IPM module is recommended

¢ Planting of maize around the crop.

e Apply Neem cake @ 250 kg + Trichoderma 6 kg + PSB @ 2.5 kg + Azotobactor @
2.5 kg/ha in furrows before sowing and cover with soil..

e Seed treatment of imidachloprid 70SP @ Sg/kg seed (put the seed in plastic container
alongwith insecticide powder add 5 ml water per kg seed and shake well and dry the
seed in shade before sowing.)

Spray at 45 DAS with thiamethoxam 25 WG @ 4g/10 1. of water for
leathopper and need based sprays with NSE 4%, B.t. @ 10g/10 1. of water and spinosad
45 SC @ 4 ml /10 1 for fruit borer, Verticillium lecanii @ 40 g/10 1 for sucking pests.
Planting of maize around the crop. Use treated seed if untreated seed is not available.



15.

16.

17.

The soil application of FeSO4+ ZnSOs and @ 20 kg ha™! each+ Borax @ 5 kg ha™! at the
time of sowing of okra or foliar sprays of FeSO4 + ZnSO4 (0.5% each) + 0.2 % Boric
acid at 30 and 45 days after sowing of okra is recommended for good quality, higher
yield, gross and net monetary returns, B: C ratio and maintaining micronutrient status in
iron zinc and boron deficient soil.

Two sprays of flupyradifurone 200 SL @ 20 ml per 10 liter of water is recommended at
an interval of 10 days for the control of leaf hoppers and whiteflies in okra starting from
economic threshhold level (ETL)

For the management of leaf hoppers and whiteflies on okra (cv. Phule Utkarsha) two
sprays of Flupyradifurone 200 SL @ 200 g a.i. /ha (2ml/litre) at an interval of 10 days
starting from the pest infestation of leaf hoppers and whiteflies, with highest yield of
197.85 g/ha and B: C ratio of 2.75 at Rahuri.

Brinjal

1.

For the control of leathopper, aphid, whitefly and fruit borer, apply two sprays of
dimethoate at 0.03 % at 14 days interval starting from 10 day’s after transplanting. There
after apply three sprays of cypermethrin at 0.003 % or deltamethrin at 0.0009 % at 14
day’s interval.

For integrated pest management of brinjal package including dipping of seedling in
imidacloprid @ 1ml/lit. for 3 hrs. before transplanting, clipping of infested shoots and
fruits and destroying and spraying NSKE at 4 %, six times, starting from flowering at
fortnightly interval is recommended.

For control of little leaf in brinjal effectively, it is recommended to raise the seedlings in
phorate treated seed beds @ 1.25 kg a i/ ha, followed by seedling dip in the solution of
monocrotophos@ 0.05 % for 8 hours, second application of phorate @ 1.25 kg a i /ha
should be given twenty one days after transplanting.

For spacing cum fertilizer management in brinjal variety Phule Harit, planting at a
spacing of 90 x 90 cm with application at 20 tons at FYM / ha and 175:75:75 NPK kg/ha
is recommended. The full dose of FYM, half dose of nitrogen and full dose of phosphors
and potassium should be given at the time of transplanting, remaining half dose of
nitrogen should be given in 3 equal split doses at 20 days interval.

Sex pheromone based IPM technology involving mass trapping through use of plastic
funnel baited with sex pheromone @ 100 traps / ha, shoot clipping at weekly interval
from 20 DAT and 4 sprays of NSKE (4%) at 15 days interval from flowering was found
to be effective for the management of brinjal shoot and fruit borer (Leucinodesorbonalis
Guen) at Rahuri center.

At Rahuri, application of NPK 100:50:50alongwith4 sprays of NSKE (4%) was best in
managing brinjal shoot and fruit borer with maximum C:B ratio (1:4), followed by
application of FYM 10 t/ha + Azospirillum@ 1.25 kg/haalongwith 4 sprays of NSKE
(4%) are recommended for FSB  management with C:B ratio of 1:1.8.

Application of granules of carbofuran @ 1500 g a.i./ha during transplanting followed by
three sprays of cypermethrin @ 30g a.i./ha at 10 days interval, was the most economical
treatment to jassids, aphids and fruit borer.

The pest complex (jassids, whitefly and fruit borer) can be effectively managed with 5



10.

11.

12.

13.

14.

15.

sprays of cypermethrin (30 g a.i./ha) or deltamethrin (10 g a.i./ha) or endosulfan (700 g
a.i./ha.) at 14 days interval starting from 10 DAT. Alternately.

Five sprays of cypermethrin @ 30 g a.i./ha or ethofenprox @ 75 g a.i./ha at 15 days
interval starting from 30 DAT imparted most effective and economical control of
leathopper and fruit borer.

Little leaf disease in variety Manjri Gota was effectively controlled after raising of
seedling in seed bed treated with phorate @ 1.25 Kg/ a.i. / ha and seedling dip in the
solution of monocrotophos @ 0.05% for 8 hrs. followed by application of phorate @
1.25 Kg a.i./ha 21 days after transplanting (DAT). Alternatively, raising of seedlings in
seed beds treated with phorate @ 1.25 Kg a.i./ha and seedling dip in the transplanting
followed by spot application of phorate 1.25 Kg a.i./ha at 21 at 21 DAT has also been
recommended. These two treatments helped to control little leaf disease by 37% and
38% with a yield of 265.83 g/ha and 248.05 g/ha, which were 35% and 27% increased
over control, respectively.

Five sprays of deltamethrinl EC + triazophos 35 EC 2 ml/L at fortnightly interval
reduced the BSFB damage to 10% and recorded highest yield(345 g/ha) with C: B ratio
of 1: 30.21.

In brinjal for the management of leaf hoppers and shoot and fruit borer
Leucinodesorbonalis, IPM module comprising of seedling root dip with imidacloprid
17.8 SL @ 1 ml/lit for three hours before transplanting, sowing of maize as border crop,
installation of sex pheromone traps @ 100 traps/ha, clipping of infested shoots at weekly
interval from 20 days after transplanting and spray of azadirachtin (1500 ppm) @ 3 ml/l
and triazophos 40 EC @ 2ml/l alternately twice at an interval of 10 days starting from
flowering gave 83.61 and 71.91% reduction in leathopper and fruit damage, respectively
and 38.85 % increase in yield over control with maximum 1:21.64 ICBR and 1:1.95 B:C
ratio at Rahuri conditions.

Sprayings of deltamethrin 1% + triazophos 35% (Ready-mix insecticide) @ 20 ml/10 lit.
of water, need based application at an interval of 15 days starting from flowering is
recommended for the control of shoot and fruit borer (Leucinodes orbonalis Guen.) of
brinjal.

The following regression equation showing inter relationship between shoot and fruit

borer incidence on brinjal and weater parameters is recommended

Equation : BSFB =-279.06 + 7.78 x Tmax — 1.67 x Tmin + 0.94 x RH-I + 0.48 x
RH-II-0.10 x RF — 1.57 x BSS

Where,
BSFB = Shoot and fruit borer population (in equation),
Tmax = Max. Temp. (°C),
Tmin = Min. Temp. (°C),
RH-I = Relative Humidity % (morning),
RH-II = Relative Humidity % (evening),
RF = Rainfall (mm)
BSS = Bright sunshine hours (hours day™')

The resulting negative value in equation will indicate absence of shoot and fruit
borer incidence and positive value indicates possibility of occurrence of incidence.

In brinjal, four sprays of cassava based bio-pesticide (Nanma) @ 10 ml/lit at 15 days
interval was found superior in suppressing the population of whitefly,
Bemisiatabaci(69% reduction) as well as infestation of Leucinodesorbonalis, with 57%



16.

17.

and 50% reduction in shoot and fruit damage respectively, with good marketable yield
(320.73 g/ha) at Rahuri conditions.

In brinjal, lowest infestation of BSFB, L. orbonalis was recorded in brinjal crop grown
under protected condition with 31% and 32.2% reduction in fruit damage on number and
weight basis, respectively as compared to open field conditions. Highest yield (239.99
g/ha) was obtained in protected plot with 12.05% increase, as compared to un-protected
plot at Rahuri condition.

Insecticide resistance management (IRM) strategy comprising of rotation of rynaxpyr
18.5 SC @ 0.4ml/L followed by E. benzoate 25 WG @ 0.5gm/L, spinosad 45 SC @
0.5ml/L, chloropyriphos 20 EC @ 2ml/L and cypermethrin 25 EC @ 0.5ml/L at 10 days
interval gave lowest shoot and fruit damage by L. orbonalis in brinjal, with highest
marketable fruit yield at Varanasi, Sabour and Rahuri conditions. Highest B:C ratio of
10.55 and 11.37 was obtained at Rahuri and Varanasi centres, respectively. This strategy
reduces number of pesticide sprays in brinjal by 50 % as compared to farmers practice
and it can be used as a pest and resistance management strategy for shoot & fruit borer in
brinjal

Bitter gourd

1.

It is recommended to spray copper oxychloride @ 1.50 kg + wettable sulphur @ 1.5 kg
along with sticker Sandovit 500 ml in 500 lit of water/ha for effective control of downy
mildew and powdery mildew disease of bitter gourd cv. Hirkani. Eight sprays of the
fungicide should be given at 10 days interval starting from one month after sowing.

Standardized technique for erection of bower system for training of bottle gourd and
kniffin system for bitter gourd, ridge gourd and sponge gourd.

Integrated Pest Management Package as is recommended for the effective control of fruit
fly (Bactroceracucurbitae) in bitter gourd.
e Collection and destruction of infested fruits after each harvest.
e Raking of the soil under the vine.
e Use of cue lure traps @ 12/ha for trapping male fruit flies, replacing the cue lure septa
after 3 months.

Spot application of bait sprays consisting of malathion S0EC @ 20ml+100gm

jaggery per 10 L water on the border row vines at every 5Sm distance.

At Rahuri, IPM module consisting of bait spray (Jaggery 10 % + malathion 2 ml/l)
coupled with installation of cu-lure traps suppressed fruit fly damage in bower system
(16 %), Kniffin (21.65 %) and ground trailing (30.12 %) as compared to untreated plots
with 22.44 %, 33.06 % and 44.2 % fruit fly damage, respectively.

Recommendation on fungicidal management for downy mildew of bitter gourd: Three
sprays of Cymoxanil 8% + Mancozeb 64% WP fungicide @ 30 g along with the sticker
10 ml. per 10 lit. water are recommended at 10 days interval, starting from the
appearance of the disease for control of downy mildew disease and better yield of bitter
gourd in kharif season

Ridge gourd

1.

It is recommended to spray Karathene @ 0.1% or Saprol @ 0.15% to reduce the
powdery mildew disease intensity of ridge gourd effectively. Three sprays of fungicides
should be given at 10 days interval starting from the appearance of the disease or 40 days



after sowing.

Muskmelon

1.

The chemical control of fruitfly and red pumpkin beetle of muskmelon revealed that
three sprays of 0.2% carbaryl proved effective and economical.

Three sprays of Calixin @ 0.05% or Sulfex @ 0.25% effectively checked the powdery
mildew disease at an interval of 15 days starting from 30-40 days after sowing.

For effective control of thrips, aphids, muskmelon necrosis, mosaic and downy mildew
of muskmelon and getting higher yield it is recommended to spray the crop starting at
four leaf stage and at 10 days interval with carbosulfan at 0.025% 3 sprays, and
thereafter deltamethrin 0.001% + metalaxyl 0.2% three sprays or thiamethoxam at
0.007% three sprays and hereafter triazophos 0.08% + mancozeb 0.25% three sprays.

IDM consisting of seed treatment with Carbendazim @ 1.5 g/kg and soil drenching with
Carbendazim @ 0.1% three times at 15 days interval was effective in controlling
Fusarium wilt (F. oxysporumf.sp. melonis) by 74.08% and the treatment recorded with
high BC ratio (1:2.27) in muskmelon (cv. Keshar) at Rahuri.

Cabbage

1.

The use of mustard as trap crop proved quite effective in restricting DBM incidence.
Hence this practice has been recommended to control DBM throughout India.
Diamondback moth can be successfully managed by sowing mustard as a trap crop
between the rows of cabbage. Mustard crop should be sown 15 days before cabbage
planting. Two to three sprays of dichlorvos @ 1 kg a.i./ha in mustard and 2 sprays of
cartap hydrochloride @ 500 g a.i./ha or 5% neem seed kernel extract in cabbage, starting
from primordial stage of the crop at 15 days interval has been recommended.

Garden Pea

1.

For the control of powdery mildew, four sprays with Karathane (0.5%) at fortnightly
intervals were found to be effective.

The seed treatment of metalaxyl 35 S.D. @ 5 g + Phule Trichoderma Formulation @ 5 g
kg! of seed is recommended for effective control of damping off disease of pea.

Cucumber

1.

For effective and economical management of leaf miner in cucumber, erection of yellow
sticky trap @ 1/hill, clipping, of lower 2-3 infested leaves followed by application of
NSKE (4%) at cotyledonary leaf stage and two foliar sprays of deltamethrin (0.005%)
along with jaggery (2%) at 50% flowering stage is recommended under Rahuri condition
with maximum C:B ratio.

For the effective control of downey mildew disease of cucumber Cv. Himangi in Kharif
season, it is recommended to give six sprays of Bordeaux mixture @ 0.5% at 7 days
interval or three sprays of Alliete 0.02% at 15 days interval followed by three sprays of
Mancozeb @ 0.3% at 7 days interval, 30 days after sowing of the crop or sonn after
appearance of disease.

Integrated IDM moduleTs involving growing of two rows of maize as border crops and
use of agri silver mulch sheet followed by seed treatment with carbendazim 12%+
mancozeb 63% @3 g/kg and drenching of captan 70% + hexaconazole 5%WP @ 0.1%
15 days after germination followed by spraying of tebuconazole 50% + trifloxystrobin



25% @]1g/1 + spray with (imidacloprid 17.8 SL @7.5 ml/ 15 1+ Neem oil 0.2%) followed
by fosetyl-Al @0.1% followed by spraying of tebuconazole 50% + trifloxystrobin 25%
@1g/1 + spray with (imidacloprid 17.8 SL @ 7.5 ml/ 15 1 + neem oil 0.2%) followed by
fosetyl-Al @0.1% at 10 days interval was highly effective against gummy stem blight,
powdery mildew and downy mildew with maximum fruit yield. The ICBR 8.9 in bottle
gourd cv Jorabota (Local) was recorded at Kalyani, C:B ratio 1:3 in cucumber variety
Himangi was recorded at Rahuri. The marketable bottle gourd fruits analyzed for
pesticide residue at Kalyani and no pesticides have been detected.

Onion

1.

10.

11.

For higher bulb production of N-53, planting of seedlings at 15 x 10 cm and application
of nitrogen @ 150 kg/ha and phosphorus @ 60 kg/ha has been recommended.

Toke E-25 @ 20 ml/10 lit. of water is recommended as post emergence, spray for
effective weed control in kharif season.

For better storability of rabi onion following package of practices are recommended:

Use of N-2-4-1 variety. Transplanting of seedling in 2" week of November. Use of 60

tonnes of FYM/ha. Use of chemical fertilizers within 2 months of transplanting.

Withholding of irrigation three weeks prior to harvesting. Harvesting of bulbs after 50%

neckfall. Field curing for 3-4 days and cutting tops by keeping 3 cm neck length.
Grading and shade curing for 21 days. Use of modified storage structures.

For rangda and rabi seasons, the cultivars N-2-4-1 and AFLR are recommended on the
basis of better keeping quality and high yielding capacity.

To minimize the onion storage losses (cv. N-2-4-1), the field curing for 4 days followed
by grading and selection of medium size bulbs (4-6 cm diameter) with 4 cm neck length
and furthermore 21 days shade curing is recommended.

A onion storage structure either with central and bottom ventilation as a two tier system
or only bottom ventilation system as one tier system is recommended for least storage
losses in six months storage (i.e. 32 and 36% respectively) in cv. N-2-4-1.

The spraying of 0.2% Dithane M-45 is recommended under onion storage structure, with
an interval of two months.

The cultivation of Phule Safed, is recommended throughtout the year, except the
transplanting in May and June months. The optimum time of transplanting is identified
for kharif (15™ July to 1%t August), rangada (15" September to 1% October), rabi (1
November and 15" December) and summer (1% week of January) seasons.

For kharif onion cultivation (cv. B-780), the fertilizer dose of 40 tons of FYM with
100:50:50 NPK kg/ha or 75:50:50 NPK kg/ha along with Azospirilium biofertilizers
(seedling soaking for 30 min.) is recommended for higher yields.

For kharif season, the cv. Phule Safed should be planted at 15 x 10 cm spacing in flat
beds with application of 100:50:50 NPK kg/ha as a fertilizer dose.

To obtain the higher yields of onion tops as a vegetable crop in rabi season, the seed of
onion cultivars N-2-4-1 should be sown at the rate of 12.5 kg/ha (7.5 g /3x2 m plot)
either by line sowing (15 c¢cm ) or broadcasting.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

To effectively control the leaf blight diseases during kharif season, it is recommended to
give four sprays of the fungicide Mancozeb @ 0.3% alongwith the insecticide
Monocrotophos @ 0.05 % or Cypermentrin @ 0.01%, at 15 days interval, starting the
first sprays 15 days after transplanting of the crop.

The cultivation of Phule safed a white onion cultivar is possible throughout the year
except summer months May and June. For Kharif season the transplanting sould be
done from 15" July to 1% August. For rangda season the best time for transplanting
should be from 15" September to 1 November. For summer season transplanting
should be restricted within the period of 15" December to 1% January.

Three sprays of deltamethrin @ 0.001% or cypermethrin at 0.005% or monocrotophos @
0.035% applied at 15 days interval starting from 10 days after transplanting are effective
and economical in controlling thrips in onion.

The treatment with 0.05% fenthion and fenitrothion or monocrotophos at 0.05% proved
to be the most effective and economical against onion thrips.

Two sprays of cypermethrin 25 EC at 0.005% at 15 days interval, starting from 30 days
after transplanting, should be given for the control of onion thrips.

For the effective control of thrips in onion three sprays of fipronil 5 SC @ 15 ml or
profenofos 40 EC @ 10 ml or carbosulfan 25 EC @ 10 ml or deltamethrin + triazophos
35 EC @ 20 ml/10 1. water at an interval of 15 days are recommended. The above
insecticides may be sprayed alternately to prevent in resistance of the pest to insecticides

Recommendation of Phule Samarth at National Level : The onion variety Phule Samarth
(RHR-O-SI) at National level for zone VIII (Karnataka, Tamil Nadu and Kerala) and VI
(Rajasthan, Gujrat, Haryana and Delhi) on the basis of performance in All India
Coordinated trials conducted during 2005-06 to 2008-09.

Pelleting material and planting methods in onion : The trial on pelleting and planting
methods in onion, conducted at Rahuri during 2005-06 to 2008-09, it was concluded that
among the various pelleting material tried, the highest bulb yield (29.48 t/ha) was
recorded in onion seeds pelleted with Karanj leaf powder (500 g/kg of seed) in flat bed
system during kharif season and in rabi season higher bulb yield (33.35 t/ha) was
recorded in flat bed system of planting with pelleting of onion seed with Bavistin (3 g/kg
of seed).

Management of foliar disease of onion — four sprays of the fungicide Azotrobin @ 0.1%
along with sticker @ 0.1% at 10 days interval is recommended for the control of purple
blotch and colletotrichum blight in kAarif Onion. The first spray should be given as soon
as the disease appears.

Recommendation of foliar application of water soluble NPK fertilizers in onion : The
trial on foliar application of nutrients in onion, conducted at Rahuri during 2007-08 to
2009-10 it was recommended that foliar application of water soluble NPK fertilizers
(20:20:20) in onion (@ 5g/litre at 30, 45 and 60 days after transplanting in rabi season for
highest bulb yield (392 g/ha) and cost benefit ratio of 1:4.95 at Rahuri.

Recommendation sourses and levels of sulphur in Onion : The trial cundected at Rahuri



during 2010 to 2013, it is recommended to apply 45 kg sulphur per hectare through
gypsum or elemental sulphur source before fifteen days of transplanting for higher
Onion bulb yield (527.03 g/ha) in rabi season under western Maharashtra conditions.

Tomato

1.

10.

11.

Application of fenvalerate @ 30g.a.i./ha, two to three times after flower initiation at
fortnightly interval has been recommended against fruit borer.

Against leafminer, spray of cyromaizin (250g/ha) at 15 days interval and Sukrina (a
neem formulation) @ 15 ml/1 was found very effective to reduce the leafminer
infestation.

It is recommended to spray Mancozeb @ 0.25% or Difolaton @ 0.20% or copper
oxychloride @ 0.30% or Zineb @ 030% for effective control of early blight and increase
in yield of tomato cv. Pusa Ruby.

It is recommended to apply carbofuran @ 1.25 kg/ha in seed bed and at the time of
transplanting followed by three sprays of endosulfan @ 0.05% at 15 days interval after
transplanting for effective control of spotted wilt virus in tomato cv. Vaishali F; and
thereby increase in the yield (90%) over control and getting net additional income.

The spray of Dithane M-45 (0.25%) or Difolaton (0.2%) has been recommended for the
effective control of early blight. Three sprays should be given at an interval of 15 days,
starting from the appearance of disease.

Application of carbofuran @ 1.25 kg a.i./ha in the seed bed followed by three sprays of
endosulfon @ 0.05% a.i. (or two sprays of endosulfon and one spray of monocrotophos
@ 0.05% a.i.) at 15 days interval after transplanting have been recommended for
reducing the incidence and intensity of spotted wilt virus in variety Vaishali. These
treatments has given a yield of 311 to 317 g/ha, which was an increase of 40% over
control.

Application of two sprays at 15 days interval starting from 20 days after transplanting of
tomato with NSKE 5% or cypermethrin at 0.01% or dimethoate at 0.03% or endosulfan
at 0.05% 1s recommended for effective and economical control of leafminer.

In fertilizer management of hybridtomato, fertilizers dose of 20 tonns of FYM/ha and
300:150:150 MPK kg/ha is recommended. The full dose of FYM, half dose of nitrogen
and full dose of phosphorus and potassium should be give at the time of transplanting,
remaining half dose of nitrogen should be given in 3 equal split doses at 20 days interval.
In fertilizer management of improved variety of tomato, fertilizers dose of 20 tonns of
FYM/ha and 200:100:100 NPK kg/ha is recommended. The full dose of FYM, half dose
of nitrogen and full dose of phosphorus and potassium should be given at the time of
transplanting, remaining half dose of nitrogen should be given in 3 equal split doses at
20 days interval.

Seed treatment with 7. viride (@ 5 g/kg was found effective to control seed borne fungi
and increasing seed germination (91.3%) in tomato as compared to control (54.3%) at
Rahuri.

Two sprays of profenofos @ 2ml/l at 20 and 30 DAT and 3 sprays of Ha. N.P.V. @ 350
LE/ha at 10 days interval from flowering or initiation of infestation is found to be
effective in management of therips, leaf miner and fruit borer of tomato and
recommended under Rahuri conditions.



12.

13.

14.

IDM including, use of white nylon net (40-60 mesh) and soil application of neem cake
@ 0.5kg/m2 in nursery, border crop with two rows of maize and seedling dip of
Imidacloprid 0.5ml/l for 60 min followed by four sprays at 10 days interval, first spray
with Acephate @ 1.5 g/l + Neem oil 2 ml/l, second spray with Fipronil @ 1.5 g/lit +
Neem oil 2 ml/l, third spray with Imidacloprid @ 2 g/ 15 1+ Neem oil 2 ml/l and fourth
spray with Acephate @ 1.5 g/l + Neem oil 2 ml/l under main field, recorded with
significant less Tospo virus incidence (14.82%) in comparison to control (46.77%) as
well as high BC ratio 1:2.89 in tomato (cv. Dhanashree) at Rahuri.

Pest management module consisting of erection of yellow sticky traps @ 2 traps/50-100
m?, foliar spray of imidaclorpid 200 SL @ 0.5 ml/L at 20 and 30 days after transplanting,
spray of chlorantranliprole 18.5 SC @ 0.5 ml/L at 15 days interval at the initiation of
flowering and spray of fenzaquin 10 EC @ 2.5 ml/L was found most effective with
78.06, 66.32 and 72.41 % reduction in whitefly, leafminer and fruit borer, respectively in
tomato and gave 59.77% increase in yield and highest B:C ratio of 2.68 at Rahuri
conditions

However, at Rahuri chemical module T4 comprising of seed treatment with captan 50%
WP (2g/kg) + drenching of nursery by fosetyl Al 80% WP @0.1% immediately after
germination, foliar spray of nursery with copper hydroxide 77% WP (2.0g/1) at 3-5 leaf
stage and in main field seedling dip with 0.1% (carbendazim 12% + mancozeb 63%WP),
spray of acephate 75% WP @1.5 g/l on 10 days after transplanting, spray with fipronil
5% SC @1.5 ml/l on 20 DAT after transplanting, spray with copper hydroxide 77% WP
(2.0g/1) on 25 DAT, spray with imidacloprid 70% WG @2g/l on 40 DAT and spray with
fenamidone 10% + mancozeb 50% WDG (0.25%) two times was effective. The C: B
ratio was 1:1.74 on cultivar Phule Raja which may be recommended

Garlic

1.

Integrated Nutrient Management for garlic :The trials were conducted at Rahuri during
2010 to 2013. Application of 75:40:40:40 kg NPKS /ha along with combination of two
or three organic manures (FYM, Poultry Manure and Vermicompost) equivalent to 15 t
FYM/ha is recommended for Tamilnadu (Ooty), Rajasthan, Bihar, Orrisa, Madhya
Pradesh, Maharashtra and Gujrat

9. Future road map of the research

AICRP (VC) always engaged in the improvement programmes in different vegetable
crops. In future in the nearest five years this project is in a position to develop some
varieties / hybrids in chilli, brinjal, french bean, bottle gourd, pumpkin etc. and to
standardize the agro-techniques.

Sr. Cro Release Sr. Cro Release
No. P year No. P year
1| Cow pea 2026 7 Dolichos bean (bush 2008
type)
2 | Okra (hybrid) 2026 8 | Pumpkin (hybrid) 2028
3 | Brinjal 2026 9 | Pumpkin (selection) 2029
4 | Brinjal (hybrid) 2026 10 | Cucumber (hybrid) 2029
5 | Onion (Kharif) 2027 11 | Cucumber (hybrid) 2030




10.

11.

Dolichos bean (pole

6
type)

2028 12 | Chilli 2031

The technical programme regarding Germplasm evaluation, Varietal trials, Hybrid trials,
Resistant breeding trials, Insect pest management trials, Disease management trials.
Technical programme on Onion and Garlic allotted by Director, DOGR, will be
implemented.

The heterosis breeding programme on Brinjal, Chilli, Tomato, Okra, Cucurbits will be
conducted by selecting the better parents and development of new varieties / hybrids in
vegetable crops.

Evaluation of advance lines in different vegetable crops.

Standardization of different agro techniques for newly released varieties / hybrids in
different vegetable crops.

Standardization of different plant protection schedules for important diseases of vegetable
Crops.

Standardization of different plant protection models for pests of different vegetable crops.
Fertigation studies in different vegetable crops.

Use of Plant Growth Regulator in Vegetable Production.

Integrated nutrient management in vegetable crops.

Development of agro techniques pertaining to climate change.

Collaboration with private companies and other government organization for exchange of
germplasm and other research activities.

Interdisciplinary research has conducted.

Measures required for : e Includes measure for farm mechanization
improvement / strengthening of Tractor and tractor drawn implements were used
the Research Scheme / Centre for farm operations.

e Labour use efficiency : Required unit of labours
were used for doing day to day experimental
work.

e Micro irrigation and water use efficiency
Pipeline was done for each plot and drip
irrigation was used in some experiments.

e Recycling of farm waste : Three compost peats
were made and used for recycling of farm waste.

Photographs of historical and : Nil
innovative activities of the
Research Scheme / Centre
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