Horticulture and Agro-forestry Research Programme
(ICAR Research Complex for Eastern Region)

Horticulture and Agro-forestry Research Programme €ormerly, Central Horticultural
Experiment Station) was set up on 8th May 1979 undehe aegis of Indian Council Agricultural
Research under the Tribal Sub-plan. This is a reseeh station of ICAR Research Complex for

Eastern Region, Patna.

The station has mandate to identify and develop pentials of horticulture and agro-forestry in

Eastern Plateau region.

Activities
Institute projects
Theme area Projects
Plant Genetic Resource| Management of Plant Genetic Resources and improvent of

management and Improvement of

fruits and ornamental crops

Field, Horticultural and Aquatic
Crops

Management of Plant Genetic Resources and improveant of
Vegetable crops

Management of Plant Genetic Resources and improvemt
leguminous and minor vegetables crops

Improved Production Technologies
for Field, Horticultural and

Development of sustainable production and utilizabn of fruits
and ornamental crops

Aquatic Crops

Regulation of growth, development and nursery managment of
fruit crops

Development of sustainable production and utilizatn of vegetable
crops

Standardization of soil and water management in hdrcultural
crops

Standardization of integrated disease management finuit crops

Standardization of integrated disease management ivegetable
and development of mushroom production technology

Development of need based
farming system models for

Strategies for enhancing land and water productiviy through
multiple uses of water

different ecosystems

Development of sustainable agro-forestry model foacid soils of
Chotanagpur plateau

Socio-economics, technology

transfer and HRD

Economic assessment of horticultural technology tlmugh
participatory research

Externally Funded Project
ACIAR funded:

Water harvesting and better cropping system fodldaraners in watersheds of East India plateau

NAIP:

Development of sustainable farming systems modmigfioritized microwatersheds in rainfed

areas of Jharkhand

National Fund for Basic and Strategic Research In griculture:
Epidemiology and forewarning system of downy mildelisease of cucurbits to develop

appropriate IPM strategy




AP Cess Fund :

* Revolving Fund Scheme on Plant Propagation
* Revolving Fund Scheme on Truthful Seed Productiovidgetable Crops
Mega Seed project on Seed Production in AgricultuaCrops and Fisheries
Central Sector Assistance Scheme:
» Integrated Development of Horticulture
—  Spawn production in mushroom

—  Establishment of innovative nursery
Participation in AICRP

Projects Number of experiments allotted
AICRP (Sub-Tropical Fruits) 10
AICRP (Vegetable crops) 42
AICRP (Mushroom) 6
AICRP (Agro-forestry) 1

Technologies developed by the Institute

Improved varieties of horticultural crops

Improved varieties of vegetable crops
Crop Variety Duration| Date of sowing Manure & fiirers Irrigation Plant Protection
BRINJAL | Swarna Shobha 150 -180 July-August FYM : 200-250 g/ha 5-6 - Spraying of Larvin /
Fruit : Round, medium | days NPK : 120:80:60 Kg./ ha. padan@ 1.0 gm /lit.
size, weight (300-350 of water ati2-15
g) and attractive milky days interval to
white with purple tinge control fruit & shoot
borer.
- Spraying of Bavastin
@ 1.0 gm /lit. of
water atl2-15 days
interval to control
phomopsis blight
disease.
Swarna Mani 150 -180 July-August FYM : 200-250 g/ha 5-6
Fruit ; Attractive, shiny | days NPK : 120:80:60 Kg./ -do-
purple in colour, round
in shape
Swarna Shakti(F;) 150 -180 July-August FYM : 200-250 g/ha 5-6
Fruit : Oblong, medium| days NPK : 120:80:60 Kg./
length (15-17 cm), -do-

weight (250-300 g) and
attractive shiny light

purple colour




Swarna Ajay(F;) 150 -180 July-August FYM : 200-250 g/ha 5-6
Fruit : Oblong, medium| days NPK : 120:80:60 Kg./ -do-
length (10-12 cm),
weight (100-120 g) and
attractive light purple
colour
Swarna Shyamli 150 -180 July-August FYM : 200-250 g/ha 5-6
Fruit : Medium size | days NPK : 120:80:60 Kg./ -do-
(250 g), round,
attractive green colour
with white stripes
Swarna Pratibha 150 -180 July-August FYM : 200-250 g/ha 5-6 -do-
Fruit : Medium size | days NPK :120:80:60 Kg./
(250 g), and shiny
purple colour
TOMATO Swarna Samridhi (F1 120 -150 | August-Sep. FYM : 200-250 g/ha 4-5 . Spraying of Blue
hybrid ) days & April-May NPK : 120:60:60 Kg./ha copper / Ridomil Mz-

Fruit : Fruits are borne
in cluster (8-10), round
red, weight (70-80 @),
firm, TSS 5.0-6.68,
and contain high pulp

72 @ 2-3 gm /lit. of
water atl2-15 days
interval to control
early and late blight
disease.

- Spraying of

Endosulphan / Ekalu




@ 2-3 ml /lit. of
water atl2-15 days
interval to control
fruit borer.

Swarna Sampada(F1 120 days August- FYM : 200-250 g/ha 3-4
hybrid) September & NPK : 120:60:60 Kg./ha -do-
Fruit : Round, red, April-May
weight (120-130 g) &
firm,
Swarna Lalima 120-140 | July-Sep. FYM : 200-250 g/ha 3-4
Fruit : Deep red, round days & February-April | NPK : 120:60:60 Kg./ha
weight (120-125 g)
with TSS 4B
Swarna Naveen 120-150 | July-Sept..& FYM : 200-250 g/ha 4-5
Fruit : Weight (60-70 days April-May NPK : 120:60:60 Kg./ha
0), oblong, deep red -do-
with TSS 5B
CUCUMBE | Swarna Poorna 120-140 | July-August and| FYM : 200-250 g/ha Summer: Spraying of Ridomil
R Fruit : Cylindrical long days February-March | NPK : 50:40:40 Kg./ha 12-14

in shape, medium siz
(300 g), light green
colour with no placental
hollowness

MZ-72 @ 2-3 gm /
lit. of water at12-
15 days interval to
control downy
mildew disease.
Spraying of
Endosulphan / Ekalux
@ 2-3 ml/lit. of
water atl2-15 days
interval to control red
pumpkin beetle and
other insect-pest.




Swarna Ageti
Fruit : Cylindrical long

in shape, medium size

(200 g), green colour
with  no  placental
hollowness

120-140
days

July-August and
February-March

FYM : 200-250 g/ha
NPK : 50:40:40 Kg./ha

Summer:

12-14

-do-

Swarna Sheetal

Fruit : Cylindrical long

in shape, medium sizg

(250 g), greenish whit¢
in colour with no
placental hollowness

120-140
days

July-August
&February-
March

FYM : 200-250 g/ha
NPK : 50:40:40 Kg./ha

Summer:

12-14

-do-

Ridge
Gourd

Swarna Uphar
Fruit Elongated in

shape, medium size
weight (200 g), long
ridged at edible stage,
pulp soft and contair
less fibre

120-150
days

June-July &
February-March

FYM : 200-250 g/ha
NPK : 50:60:50 Kg. / ha

Summer:
12-14

-do-

Swarna Manjari

Fruit Elongated in
shape, medium size,
weight (175 g), highly]
ridged, greenish colout,
pulp soft and contair
less fibre

120-150
days

June-July &
February-March

FYM : 200-250 g/ha
NPK : 50:60:50 Kg. / ha

Summer:
12-14

-do-




Sponge Swarna Prabha 120-150 | June-July & FYM : 200-250 g/ha Summer:
Gourd Fruit : Medium length days February-March | NPK : 50:60:50 Kg. / ha 12-14
(20-25 cm), weight
(150-200 g), light -do-
greenish colour, pulp
soft and contain lesg
fibre
Pointed 150-180 | February (rooted | FYM : 200-250 g/ha Summer: Spraying of
Gourd Swarna Rekha days plant) September| NPK : 120:60:50 Kg. / ha| 8-10 Endosulphan /
Fruit Elongated in (vine cutting Ekalux@ 2-3 ml /
shape, striped ~green, lit. of water at12-
contain soft seed 15 days interval to
control fruit fly &
other insect-pest.
Swarna Alaukik 150-180 | February (rooted | FYM : 200-250 g/ha Summer:
Fruit Elongated in  days plant) September| NPK : 120:60:50 Kg. / ha| 8-10 -do-
shape, light greenish in (vine cutting
colour, suitable for
sweet preparation
French Swarna Priya (Bush 80-85 | Second fortnight | FYM : 200-250 g/ha Autumn- |- Spraying of Rogor @
bean type) days of September NPK :120:50:60 Kg. / ha | winter: 1.0 ml/lit. of water to
Pod : Flat, green, fleshy 6-9 control aphids

having good cooking
quality

Seed treatment with
Bavistin (2.5 g/kg of
seed) and spraying o
Dithane M-45 @ 2
g/lit. of water 2-3
times at 15 interval to
control anthracnose

f




Swarna Lata (Pole 80-85 Second fortnight | FYM : 200-250 g/ha Autumn-
type) days of June and NPK : 75:50:50 Kg. / ha winter:
Pod : Round, fleshy ang September 6-9 -do-
stringless with good
cooking quality
Garden pea | Swarna Amar 125-130 | September- FYM : 200-250 g/ha Winter: Spraying of Calixin
Pod Dark green, days October NPK : 80:60:60 Kg. / ha 9-10 @ 0.7 mlor
concave with acute Bavistin 1.0 g/lit.
apex having more than of water 2-3 times
50% recovery  of at 10 days interval
shelled dark green peas to control powdery
mildew
Swarna Mukti 125-130 | September- FYM : 200-250 g/ha Winter:
Pod : Mildly concave days October NPK : 80:60:60 Kg. / ha 9-10
obtuse apexed, long,
light green pods
Shelled peas are light -do-
green and sweet in taste
with very good cooking
quality
Cowpea Swarna Harita 109-117 | February-March | FYM : 200-250 g/ha Rainy Spraying of
(Pole type) | Pod : Dark green, very days & NPK : 60:50:50 Kg. / ha season: | Quinalphos @ 0.5 ml
long (50-60 cm), June-July 3-4 or Chlorpyriphos 0.5
straight, round and or Cypermethrin 0.125
fleshy having excellent ml/ lit.of water to
cooking quality control pod borer;
Seed treatment with
Bavistin (2.5 g/kg of
seed) and spraying of
Dithane M-45 @ 2
o/lit. of water 2-3 timeg
at 15 interval to contro
anthracnose
Swarna Sweta 109-117 | February-March | FYM : 200-250 g/ha Rainy
Pod : Medium long days & NPK : 60:50:50 Kg. / ha season:
(30-35 cm), white, June-July 3-4 -do-

straight, round & fleshy
pods having very goo

cooking quality




Swarna Suphala 109-117 | February-March | FYM : 200-250 g/ha Rainy

Pod : Straight light days & NPK : 60:50:50 Kg. / ha season: -do-

green pod (30-35 cm June-July 3-4

with bulged appearance

of seeds
Dolichos Swarna Utkrisht 200-210 | December- FYM : 200-250 g/ha Autumn- |- Spraying of Rogor @
bean Pod : Straight, flat days January NPK : 60:50:50 Kg. / ha winter: 1.0 ml/lit. of water to

green & fleshy pods 18-20 control aphids

(10-12 cm) having very
good cooking quality

- Spraying of

Bavistin (2.5 g/kg of

Quinalphos @ 0.5 ml
or Chlorpyriphos 0.5
or Cypermethrin
0.125 ml/ lit.of water
to control pod borer
Seed treatment with

seed) and spraying o
Dithane M-45 @ 2
g/lit. of water 2-3
times at 15 interval to

f

control anthracnose

Improved production technologies of horticultural aops

A. Multi- tier cropping system for pre bearing orchard under rain fed uplands

The tall growing fruit trees viz. mango, litchi aadnla are planteg
at wider spacing i.e. 10m x 10 m and take longeet{(15-18 years)
for their full growth. The space available betwedemm plants can,
therefore profitably be used for growing filler itrplants like guava
having comparatively low gestation period, lessamopy size and
small life span. Further, the inter-space availahleing the initial
years, can effectively be utilized for growing rfaith vegetables viz.

cowpea for better sustainability.

Aonla based multitier cropping
System for rainfed uplands




Mango

The early cultivars Bombay Green, Rani Pasand, &aydid-early cultivars, Himsagar,
Kishan Bhog, Gopal Bhog, mid season cultivars LanBrashehari, Safeda Maldah, mid-
late cultivars Mahmood Bahar, Mallika and latetisakrs Amrapali, Chausa and Fazli of
mango have been found suitable for the region.

Litchi

The early cultivars Shahi and Ajhauli, mid-earlyasen cultivars Rose scented,Early
Bedana and CHES-2; Mid-late season cultivars,Sw&woapa, China and Late Bedana
and late cultivars Poorvi of litchi have been fowsdtable.

Aonla

Cultivars Narendra Aonla-7, Kanchan and Chakiyaehaseen adjudged to be the best for
the region.

Guava

Cultivars Sardar, Allahabad Safeda and Arka Mridoeve been recommended for
cultivation in the region.

Cowpea
Cultivars Arka Garima, Pusa Barsati Swarna Hanitd Swarna Sweta have been found
suitable for growing in rainy season in the area.

Agro-techniques

Keeping appropriate distance base (10x10m) aner filbx5m) fruits are planted.
Accordingly, 100 plants of base fruit and 300 paat filler fruit are accommodated in
one hectare area.

For planting of base and filler fruit trees pits3ff cn? and 60 cmisize, respectively are

dug during April-May. The pits are filled by mixinth-20kg FYM, 1 kg Karanj or neem

cake and 60 kg NPK mixture along with 15-20g Fara@G in upper half soil of the pit

and filling at first in the pit. After one or twaains, the soil of pit gets settled than
transplanting of fruits is done.

Intercropping

Intercropping of cowpea is done in the availablaceptill the filler and base crops cover
it.At later stage filler crop can be phased outatgling upon the base crop requirement
for space.

During the initial 2-3 years each base fruit plahbuld be provided with 30 kg FYM,
2.0kg karanj/neem cake, 200 g urea, 150g SSP afd MOP per year. With the
increasing age the dose may be raised by 10 kg FHYBkg karanj/neem cake, 150 g urea,
100 g SSP and 50 g MOP per plant per year, tilliffleyear. For a guava plant under 3
years of age, a dose of 1.5-2.0 kg karanj/neem, d&{eg urea, 150 g SSP and 150g MOP
in addition to 2.5-3.0 kg FYM per year will be adete which could be raised to 30-40 kg
FYM, 3.0kg karanj/neem cake 1.0 kg urea, 0.8 kg &8& 0.4kg MOP per tree at full
grown up stage. Half the dose of fertilizer alonghwull quantity of manure and cake
may be applied in June. The remaining quantityedilizer can be given in September. At
the initial stage fruit plants may be given lifevisgy irrigation at a interval of 15-20 days
in winter and 8-10 days in summer. Further, thedrean be provided irrigation as per
their requirement/availability of water.

Flowering and fruiting
Base fruit trees can be allowed for fruiting onftea 3-4 years, whereas yield from filler
fruit plants can be taken from th& gear onwards.



Plant protection

1. Mango sylla — Three sprays of quinolphos startnognfthe ' week of August at 10-
15 days interval.

2. Fruit fly: Removal of fallen fruits from field andsed of pheromone traps (10
nos./ha) using methyl euginol

3. Mite in litchi : Two sprays of Kelthane 0.125%afl@-days interval.

4. Fruit borer: Two sprays of Cyper methrin (0.1%)L&tdays interval starting from 7

days after fruit set.

Fruit cracking in litchi: Two — three sprays of woacid (0.4%) 15 days after fruit set.

Powdery mildew: Two to three sprays of Bavistinl@@) or sulphex (0.2%) at 10.15

days interval.

oo

Economics of intercropping

Intercropping system Yield (g/ha) Net retunes |C:B ratio
(Rs./ha)

Litchi + guava + cowpea 29.02 10990 1:3.80

Mango + guava + cowpea | 36.30 14610 1:4.67

B. High-density planting in mango, litchi and guava

High density planting is the method of accommodptigher number of plants
per unit area than the normal method of plantingrforeasing yield and profitability per
unit area by optimizing the various input use édficy. Low productivity of fruit crops
like mango, litchi and guava grown in the Eastetatgau and hill region under
traditional methods is a major constraint for exgan of area under these crops. High
density planting coupled with appropriate canopyaggement practices is a better option
for improving the productivity of these crops instihegion.

The method

The techniques for high density planting
of guava and litchi have been standardized at the
Horticulture and  Agro-forestry  Research
Programme, Ranchi, under the All India
Coordinated Research Project (Sub-Tropical
Fruits) over a period of 10 years and 15 years of
experimentation, respectively. In mango, the
techniqgue has been standardized after an
experimentation for 15 years under the Institute
project.

In litchi cultivars Shahi and China, Double hedge planting at a spacing of 4.5
X 4.5x 9 m, accommodating 329 plants/ha as comptoreti23 plants in traditional
method can result in nearly three times higherdyigglan that in case of traditional
method of planting.

In guava cultivar Allahabad Safeda, double hedge ptanting at a spacing of
2.5x2.5x5.0m accommodating 1060 plants per ha agpaced to 400 plants per ha in
case of traditional method of planting can resultéarly two times higher yield than that
in case of traditional method of planting.

In mango cultivar Amrapali, planting at a spacirfg2dx2.5m accommodating
1600 plants per ha as compared to 100 plants pén base of traditional method of



planting can result in nearly 2.5 times higher ¢jieghan the traditional method of
planting.

In all these cases, regular pruning should be ezhrout from the first year of
planting in order to prevent over crowding of ptaatnong the rows.

Advantage
- Higher productivity than the traditional methods
Profitable technology
Higher nutrient and water use efficiency due tospree of feeder roots at a
higher depth
Highly suitable for farm mechanization

Limitations
Higher initial cost for orchard establishment
Higher labour requirement for orchard managemesttpes

C. Rejuvenation of unproductive, old and senile mangorchards

Introduction

Prevalence of unmanaged, over crowded, old andesplantations is contributing
significantly towards the low productivity of mandgdnder these conditions, improvement in
yield is not obtained even after application of uieed amount of nutrient and water.
Rejuvenation technique is an effective tool for@asing the productivity of such orchards.

Method
The technology was standardized under the National
Agricultural Technology Project (NATP) carried ouat
Horticulture and Agro-forestry Research Programmenchi.
The following steps are involved for rejuvenationotd mango
plants.
1. Selection and marking of limbs and pruning/cutiirig
limbs sharply during December
2. Pasting of cut ends to check infection, paintingrohk to
avoid oozing of latex
3. Preparing ring around the trunk for watering amntilieer
application
4. Selecting optimum sprouts emerging from right posiaind removing all the
unselected sprouts as and when they appear
5. Management of selected sprouts to develop in twetkEsanopy
6. Control of trunk borer as and when noticed
7. Application of fertilizer at a rate of 800:300:10QINPK + 50 kg FYM per plant
8. Application of cultar at a rate of 4-8 g ai. ad doench in collar zone of the trees
in the third year to manage the excessive growth
9. Cultivation of intercrops in the season

By adoption of these steps, the plants can be hitdodruiting within three years.

Advantages of rejuvenation
1.Utilization of existing root system
2.Lowering the fruiting area which can be convetliemanaged
3.Creation of extra space for intercropping inahehard
4.Availability of large amount of pruned wood whican provide additional income



5.Enhancing the productivity of plant

Limitations
Chances of mortality of plants due to secondargatibn through cut ends
and trunk borer
D. Root pruning cum nutrient management in litchi

Litchi fruits of equal and big size with good quwliin conformity with codex standard,
are only having demand in international market. Tdo®t pruning cum nutrient
management technology in litchi has been developeder the aegis of National
Agricultural Technology Project on “Improvement pnoductivity and development of
sustainable production system for litchi” (PSR-4ft®r three years of experimentation at
Horticulture and Agro-forestry Research ProgramiRenchi.

Method
For junior adult bearing stage of litchi, the
method involves the exposure of roots for 15
days by digging 50 cm wide trench between
two circular marks at 150 to 200 cm away
from the trunk up to 30 cm depth followed by
the filling up of trenches with recommended
doses of manure and fertilizers and finally
covering with the excavated soil. Although
the recommended manure and fertilizers
varies with the availability of nutrients in a paudlar soil, yet, in general, an application
of 80-100 kg FYM, 3-4 kyneemor karan| cake, 2.0 kg urea, 2.5kg Single Super
Phosphate and 0.6 kg Muriate of Foiashi will suftite purpose of nutrition in adult
bearing plants. Having said so, it is also reconuednto modify the above prescription
based on soil test values of a particular locatidre operation should be started after the
harvesting of fruits and should be completed, lpggore the onset of monsoon.

E. Multiple uses of rainwater harvesting Reservoir

Rainwater harvesting pond (with 25 x 20 m bottdimension; 1:1 side slopes
and 2 m depth) are constructed on the sloppy lahgdateau region. LDPE film (250
micron) lining is was made to check the heavy sgepasses in the lateritic soil of the
region. The pond has soil medium all over the otes well as side to enable good fish
culture. Stair shaped sides are constructed and
LDPE is covered using soil with some stones put
to protect the film against displacement. Low
water requiring horticultural crop (e.g.Aonla) can
be planted in the catchment of the pond with
water supplemented by small Jalkunds
(explained as below) for establishment. After
establishment the crop will stand rainfed. In
command area, Litchi based multi-tier (Guava as
filler crop and vegetables as base crop) system is
established in an area of 7000%.nHowever,
vegetables are grown in only 100G based on the water requirement which will reduce
as tree plants grows and needs more water. Ab&atwiéter is lost through evaporation,
7% water used for initial establishment of treed 48% used for vegetables. Gravity fed



drip irrigation system with star layout with micutie system are laid out for precise
water application to horticultural trees and vegkta without any operating cost.

F. Jalkund for horticulture and agro-forestry plant s establishment in uplands

In eastern plateau region, the uplands are masthans un-utilised mainly due to
non-availability of water. Horticulture and agra<dstry plantations has been
recommended for such lands as it requires smalluamof water during plant
establishment (for 2-3 years) and thereafter maysbesived
rainfed. Small ponds (3.0 x 1.5 x 1.0-1.25m) namsdJalkund
have been conceptualized for providing water foranpl
establishment. Climatic analysis revealed thatgation to 10
plants may be provided till mid-June and thereaftensoon starts.

Experiment was conducted to evaluate such Jalkendskess

temporal water availability and checking of evapiora losses

through different interventions. Results of oneryeaicated that

the pan factor for the Jalkunds is 0.8-0.95 whiah be reduced to

0.42-0.51 by providing thatch (made of bamboo ara$ges) as covering material over
the Jalkund. It wills double the water availabilioy irrigation.

G. Management of bacterial wilt of toamato/brinjalin alfisol

Bacterial wilt Ralstonia solanacearumis a serious problem in solanaceaous
vegetables grown under alfisol which cause sewessek in yield particularly during the
rainy season. The pathogen survives in soil foigés time and it is very difficult to
manage it in field. The chemical control of theedise is very costly and not feasible for
farmers. Use of resistant varieties and integratadagement offers a better solution to this
problem. However, it has been found that some ®@fésistant variety becomes susceptible
after few years due to change in biovars/strainthefpathogen. Keeping this in view the
technique for management of bacterial wilt undefisa@l under alfisols has been
standardized at the Horticulture and Agro-forefegearch Programme, Ranchi.

The technique for management of bacterial wiltotigh integrated approach was
standardized after 11 years of experimentation.dithierent components of the technology
consist of resistant varieties, crop sequence andasnendments. The biovars of the
pathogen have been identified as biovars Il an@hé resistant lines have been identified
in bacterial sick plot for development of varieties

The technology
For management of bacterial wilt of tomato, theetses developed at HARP are
useful for farmers.
The bacterial wilt disease can be effectively mawdalgy adopting the practices
like
o application of Karanj cake @10 g/ha 15 days eattigransplanting
o use of microbes viz VAM Glomus mosseqe Trichoderma viride,
Azotobactor chroococuum
o two years crop rotations with cereals in vegetalaleed cropping system
0 green manuring oBesbania@1.25 kg/m

The varieties Swarna Shyamli, Swarna PratibhagBBCS8, Arka Keshav and
Arka Nidhi showed stability in resistance to baieterwilt. Application of Karanj
cake/neem cake @10qg/ha 15 days earlier to trarisgiahas shown 80% higher plant
survival rate under Ranchi conditions. Use of nie® has shown 40% reduction in



primary inoculum leading to 80% plant survival. 8anincrease in plant survival has also
been found by crop rotation with cereals. A reducif bacterial population by 78% over
the initial population has been recorded by usgreen manuring oSesbania @1.25

kg/n .

H. Production of healthy seedling of vegetables

In vegetable crops, incidence of damping off causg@ythium aphnidermatumesults
in heavy loss of seedling at nursery stage. The ssarization technology offers an
effective solution for management of this diseale.Technique of raising healthy
seedling of vegetable crops have been standardizeldhRP, Ranchi after four years of
experimentation under the All India Coordinated éx&sh Project (Vegetable Crops).

The technique
The technique of healthy seedling production im@slthe following steps

Preparation of raised bed (size-1 x 5m) in the mmahtApril
Application of Karanj cake @100gfalong with sufficient quantity of
FYM in the bed and thorough mixing
Irrigation followed by covering the bed with whpelythene (200 micron)
for 1.5 months.
Sowing of seeds in lines at 5cm spacing and cogeha seeds with nylon
net after germination
Irrigate the seedling with water cane as and wieguired. from top of the
nylon net

Advantages

Negligible incidence of damping off of seedlingsmrsery
Seedlings produced are vigorous and healthy

The seedlings are ready for transplanting 5 day$ieeahan the traditional
method

|. Round the year production of mushroom under Jhakhand conditions

The state of Jharkhand offers great potentialnfioshroom cultivation due to the
suitable climatic conditions and prevailing constimp habit of the tribal population since
time immemorial. The ease in cultivation, requiremnef low investment and easy
availability of substrates in the region, makes innasm cultivation, a highly promising
venture for providing employment to the rural yquitilbbal women and other unemployed
persons of the region. Keeping this in view, thehtelogy for round the year production of
different mushrooms under Jharkhand conditions h&een standardized at the
Horticulture and Agro-forestry Research Programm€AR RCER), Ranchi. The
technology for round the year production of diffsrenushrooms under Jharkhand
conditions have been standardized under the Allali@bordinated Research Project on
Mushroom over a period of 4 years of experimentatio

The technology

Among the different species of oyster mushro®teurotus floridacan be grown during
August-November and January-Md, sajor cajuandP.flabellatuscan be grown during
August to November and January to Juhepstreatusan be grown during Nov-March
and Blue oyster mushrooriiypsizyus ulmariyscan be grown during November to January.
The following steps are involved in the cultivatiohoyster mushrooms.



=

Soaking of substrates overnight with 10g Bavishd &0 ml Formaldehyde per
100 litre water

Draining out the excess moisture to 60% level

Spawning @ 2% in four layers in polypropylene blagsging perforations
Incubation for 20 days

Removal of PP bags and hanging on rack

Maintenance of humidity in culture room up to mtrat 80%

Harvesting of fruiting bodies by twisting the fraii(fruiting bodies appear after
7-10 days of removal of PP bags which continuesoupree flushes at 10 days
interval )

The milky mushroom Galocybe indica can be grown during April-August in the
same culture room with provision of blue colourigdht at the time of fruit initiation. The
following steps are involved in its cultivation

1. The steps 1-4 of oyster mushroom
production technique

2. Preparation of Casing material : Mixing
equal amount of soil and well
decomposed FYM followed by covering
the mixture by polythene sheets for two
days, after spraying with 4% formalin,
steam sterilizing the casing mixture in
gunny bags upto 1.5 hours to 2 hours and
adjusting the pH up to 8.0 with calcium

Noohkwh

carbonate.

3. Casing: After full growth of mycelia in PP bagssitey to 1 inch thickness with
casing soil

4. Spraying of water on the casing soil and mainteaavfchumidity in culture
room up to more that 80%

5. Harvesting of fruiting bodies by twisting the fuiffruiting bodies appear after
20 days of casing and continue up to 1 month)

J. Increase yield of cauliflower and cabbage by apying boron and molybdenum in
acid soil

The light textured acid soils (alfisol) are genbratleficient in boron and
molybdenum. Cauliflower and cabbage are two immpnegetables grown in main as
well as off season in chotanagpur plateau dominayestid soil. The typical symptom of
boron deficiency is water soaked lesions on thereagin which turns to brown colour
with the passage of time. Mid rib of young leavesdme colourless and gradually dried
up. The stem of plant becomes hollow and startggpin severe case. Oil soaked lesions
are observed on the curd which turns to brown Wiitie. In severe deficiency, curd
remains small.

Remedy : Soil application of 14 kg borax or 9 kg boric agér ha 10 days after
transplanting checks the malady. Foliar applicatbd.25 g boric acid per litre of water
along with 1 ml teepol for three times at 10-12 dlayterval starting at 10 days after
transplanting helps in mitigating the problem.

Symptom of molybdenum deficiency: Irregularly todnieaves folded in unusual form.
Leaves turn deep green, sometimes with bluish Riteyness is observed in curd. In
severe cases, produce loose total marketability.



Remedy: 3.85 kg sodium molybdenum or 2.78 kg amaranmolybdenum should be
applied per ha 10 days after transplanting. Fodéigplication starting at 10 after
transplanting, of 125 mg ammonium molybedate ahitiy teepol 1 lit of water should
be applied 3 times at 10-12 days interval.

The above application should be done in wintes@eaince the residual effect
last for 3 consecutive seasons. Boron and molybdeshwould be applied in conjunction
with other nutrients.

K. Primary nutrient management in litchi

Fertilizer is one of the most important inputs farproving productivity and
production of litchi orchards. During the junioruidbearing phase the litchi tree enters
in the phase where vegetative growth and fruitieigain relatively balanced. Rational
fertilization during this stage is an important cggen for switching over of the plant into
the senior adult bearing phase with optimum vigdime Chotanagpur plateau region is
emerging as a potential region for litchi cultieati Keeping this in view, an attempt has
been made to standardize the N, P and K requireafgahior adult bearing litchi plants
of cv. China under Chotanagpur plateau region. @aseoverall performance in terms of
yield and fruit quality, it can be concluded thaphkcation of 500 g N, 500 g.Bs and
300 g KO per tree per year was found to be the best faojladult bearing litchi plants
growing under sub-humid plateau region of Eastedial

Transfer of Technology



Promotion of off-season vegetable cultivation — Augcess story

Technology demonstration on production of healtlegdiings of solanaceo
vegetables on solarized soll, initially startedhaitdividual farmers has now be
taken up on community basis by the farmers’ groumpdglifferent villages if
Ranchi. With each community nursery growing apptbdakh seedlings, ¢
additional income of Rs. 20000/- was generated hieet months leading
promotion of ‘nursery raising’ as self-help-groupaskd micro-entreprise
Adoption of wilt resistant varieties of brinjal artdmato helped the farmers
early transplanting of the seedlings in the fieldindg rainy season. This in ty
has helped in generating more income per unit éaparoximately 167.8 ar
228.8% increase in income over traditional vargtie

Total income from local and wilt resistant varietie s of
brinjal and tomato per 40m 2 area in farmers' field

@ 2000
1800 -
g 1600
N 1400 -
§ 1200 4 = Wilt
1000 4 resistant
B 800 - variety
E 600 - M Local
g 400 4 variety
g 200 -
'_

o}

Brinjal Tomato
Variety

List of short term training programmes conducted ty HARP, Ranchi

Vegetative propagation of fruit plants.
Cultivation of seasonal vegetables.
Cultivation of off season vegetables.
Lay- out and planting of a fruit garden.
Multi-tier cropping system in horticulture.

Hybrid seed production in vegetable crops.

©CoNo~wNE

10 Propagation of ornamental plants.
11.Mushroom cultivation.
12.Lay-out and maintenance of nutrition garden

13.Rain water management for horticultural crop praigdunc

14.Multiple use of harvested rain water

Training charges for 25 participants for a 3- day pogramme

Management of insect pests and diseases in fruits.
Management of insect pests and diseases in vegetaips.

Seed production of O.P. varieties in vegetable rop

Sl. No. Particulars Cost (Rs.)
1. Training material @ Rs. 200 per trainee 5000.(
2. (a) | Honorarium to resource persons for 10 lest@ Rs. 5000.00
500/ lecture
(b) | Honorarium to supporting staff @ Rs.50inea 1250.00
3. Honorarium to Course Coordinator 2500.0
4. Institutional Charges @ Rs. 250/ trainee 6230.
5 Boarding and Lodging charges @ Rs. 115 per pgrso 8625.00
day
Total 28625.00

(Rupees twenty eight thousand six hundred twiwngyonly)




Extension folders available for Distribution amongfarmers

1- >kj[k.M esa xkS.k Qyksa dh oSKkfud [ksrh% izlkj igfLrdk
|a0&008

2- >kj[k.M esa ve:n dh oSKkfud [ksrh% izlkj igfLrdk 1a0&002

3- >kj[k.M esa dVgy dh oSKkfud [ksrh% izlkj igfLrdk 1a0&003

4- >kj[k.M esa vke dh oSKkfud [ksrh% izlkj igfLrdk 1a0&001

5- >kj[k.M esa yhph dh oSKkfud [ksrh% izlkj igfLrdk 1a0&009

6- >kj[k.M esa izeq[k IfCt;ksa dk cht mRiknu%  rduhdh
iqfLrdk&003

7- >kj[k.M esa [fCt;ksa dh csekSleh [ksrh%  rduhdh igfLrdk&004

8- Varieties ReleasedTechnical bulletin No.: R-07/RAN-07

9- vke ds igjkus ckxksa dk th.kksZ)kj% izlkj igfLrdk la[;k%
bZ&31@jkWph&18

10- VekVj esa ladj cht mRiknu% izlkj igfLrdk la[;k%
bZ&46 @jKWph&17

11- cSaxu dk ladj cht mRiknu % izlkj igfLrdk la[;k%
bZ&47@jkWph&18

12- fodflr fdLe% rduhdh igfLrdk la-% vkj-&13@jkWph&09

13- oehZ dEiksLV¥dsapqgvk [kknYz dk xkWoksa esa
mRiknu % izlkj igfLrdk la[;k% bZ&60@jkWph&19

14- [khjk esa ladj cht mRiknu % izlkj igfLrdk la[;k%
bZ&63@jkWphé&21

15- IfCt;ksa dh LoLFk ikS/k mRiknu rduhd % izlkj igfLrdk
la[;k% bZ&64@jkWph&22

16- >kj[kaM esa cksnh dh oSKkfud [ksrh % izlkj igfLrdk
la[;k% bZ&65@jkWph&22

17- >kj[kaM esa eV]j dh oSKkfud [ksrh % izlkj igfLrdk la[;k%
bZ&66 @jkWph&23

18- >kj[kaM esa Ise dh oSKkfud [ksrh% izlkj igfLrdk la[;k%
bZ&67@jkWph&24

19- >kj[kaM esa Qjlchu dh oSKkfud [ksrh % izlkj iqfLrdk
la[;k% bZ&68@jkWph&25

20- 0"kkZfJr iBkjh {ks= ds fy;s ckxokuh dh cgqLrjh; Qly
iz.kkyh% ,d I'kDr fodYi% rduhdh igfLrdk% bZ&72@jkWph&26

21- cSxu dh mUur [ksrh % izlkj igfLrdk la[;k%
bZ&75@jkWph&29

22- VekVj dh mUur [ksrh % izlkj igfLrdk la[;k%
bZ&76 @jkWph&30

23- IfCt;ksa dh tSfod d'f'k % izlkj igfLrdk la[;k%
bZ&77@jkWph&31

24- nwi/k;k e’k:e dh mRiknu rduhd % izlkj iqfLrdk la[;k%
bZ&78@jkWph&32

25- Qy ,0a IfCt;ksa esa largfyr iks"k.k izca/ku%  izlkj igfLrdk
la[;k% bZ&79@jkWph&33



26-

bZ&80@jkWph&35

27-

bZ&88@jkWph&37

28-
29-

&12@jkWph&12

30-

bZ&88@jKWph& 36

Seed production:
Avalilability of seeds of different vegetable cropat HARP

IfCt;ksa esa lesfdr jksx izca/ku

'osr cVu e’k:e ¥4kgEcY2 dh [ksrh%

% izlkj igfLrdk la0

izIkj iqfLrdk

Litchi Production Technology : Technical Bulletin 006
vk;LVj e’k:e Ya<+hxjh%2 mRiknu rduhd%

izIkj igfLrdk

>Kj[k.M esa yhph mRiknu% foLrkj igfLrdk la[;k&

SI No| Crop Varieties Seed rate per Time of Price (Rs.
400 nf area | sowing/transplanting| per kg
1 French | Arka Komal, Swarna Priya, 45-00
Bean HAFB-1 3.00 kg September to 45-00
HAFB-2 December 60-00
2 Pole Bea HAPB-3, HAPB-4 2 kg 18 June to 18 60.00
February
3 Brinjal | Swarna Shyamli, Swarna | 20g July-August and 15 | 600.00
Pratibha, Swarna Mani, February
Swarna Shree, Swarna
Shobha
Swarna Shakti (FHybrid) 8000.00
Swarna Ajay(Ic Hybrid) 8000.00
4 Okra Arka Anamika 4009 February to July 200.00
5 Cowpea | Arka Garima, Swarna 3.00 kg February to July 75.00
Harita, Swarna Sweta,
CHCP-2
6 Water Arka Manik 1409 December-January 800.00
melon
7 Pumpkin | Arka Bahar 2809 January to March 200.00
8 Cucumber SSwarna Poorna, Swarna| 160g January to March 600.00
Ageti, Swarna Sheetal
9 Bitter Arka Harit, Green long 200g January to March 500.00
gourd
10 Ridge Swarna Manjari and Swarna80g January to March 400.00
gourd Uphar
11 Tinda Arka Tinda 200g January to March 300.00
12 Kakri Selection 1 1609 January to March 600.00
13 Radish Japanese White 5009 September to 150.00
February
14 SEm Swarna Utkrist 3509 June to July 150.00
15 Peas Swarna Amar, Arkel, Azad.5 kg September-October 50.00
1, Swarna Mukti
16 Snow Pea Selection HSP-1 3.5 kg September-October 50.00
17 Sponge | Swarna Probha 180g January to March 500.00
gourd




18 Tomato | Arka Abha, Swarna Lalima, 2000-00

Swarna Naveen Septembere-October
Swarna Baibhav (ff 25¢g February and ASpril | 12000.00
Swarna Sampada{F 12000.00
19 Papaya Pusa Dwarf 20g February 10000.00
20 Pointe Swarna Alaukik, Swarna | - December to February.00 per
gourd Rekha plant
21 Onion Arka Niketan, Basav 4009 October to November 300.00
Kalyan
22 Red Chilli KA-2 289 August-September, | 700.00
February
23 Vegetable S-12 - - 50.00
soyabean
24 Turmeric| Roma - May-June 10.00

Farmers can procure the seeds through NGOs/KVKs/ATM or directly writing to

The Head,

Horticulture and Agro-forestry Research Programme
(ICAR Research Complex for Eastern Region)

Plandu, Ranchi 834010

Jharkhand

Linkages and collaborations

Organization

Field of collaboration

Department of Agriculture and Ca
Development, Govt. of Jharkhand

Evaluation of garden pea germplasm at Govt. Agrical Farm, Netarhat, for off
season cultivation, Supplying of mother plants atethnical support fo
implementation of National Horticulture Mission

Indian Lac Research Institute

Testing of performance of lac based compounds asopfone trap, plant growth
regulator and fruit coating material

Central Silk Board

Feasibility study on intercropping of mulberry irown up aonla orchard

Institute of Forest Productivity

Establishment of Bamboosettum

MAHYCO and AICRP (Vegetable Crops

Field testing of Transgenic brinjal varieties

NABARD

WADI Project in West Singhbhum

BAU

NAIP on Livelihood

SAMETI, Jharkhand

Capacity building under National Horticulture Missi

Ramakrishna Mission, Ranchi

Technical support for implementation of Nationalrtittulture Mission

PRADAN Watershed development
ACIAR Watershed development
CRRI Rice legume cropping system

Infrastructure facilities

Experimental Farm no. 1

Experimental Farm no. 2 Water harvesting pond in Farm no.

3



Irrigation facility for largescale seed

Seed processing facility Quality analysis laboratory production of vegetable crops

Largescale production of quality Staff residential quarters

Polyhouse for protected planting material of fruit crops

cultivation



