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l. INTRODUCTION

Demand for food products is changing in India, particularly in the unbarkets, and this

trend is likely to accelerate. Various models of projections of changing consumer demand for

food products, demonstrate strong growth prospects in high value commodities like fruits,
vegetables, animal proteins, milk and in the raw matefor processed food products, while

the cereals have the | east growth. There i ¢
food categories as well

With the changing food pattern, agriculture landscape is also changing. Horticulture has now
becone a prominent segment under agriculture sector in the country and is the fastest
growing segment . Horticulture accounts for
the cropped area. Total horticulture productionhi@ country has reached 257.8limn MT

in 201112 as against the 96.6 million MT in 1992. This when compared to food grain
production of 259million MT shows the immense scale of horticulture production and its
importance in agriculture sector. Total area under horticulture crops hr120Was 23.2

million ha in comparison to 12.8 million ha in 1992. During the last decade, area
increased nearly 4.0% per annum and the horticulture production grew over 7.0% per annum.
Higher growth rate in production was mainly due to improvementraayztivity, which
increased by 26% between 2602 and 201412. Himachal Pradesh, Maharashtra, Andhra
Pradesh, Tamil Nadu, Gujarat, and U.P. are the leading fruit producing states in India,
producing nearly 60% countryds output.

Location and Physiography Himachal Pradesh lies betweer’322 6 4 0 6 81 2adMd 633 N
latitude and 7% 56 55 06 &1 2abn2d0 6H®8 E | ongi tudes, bounded
North, Punjab and Haryana in the South and Uttar Pradesh in South East. It has an area of
55,673 sg. kilometresand a population of 668 million distributed in 1882 inhabited

villages and 59 towns and cities. About 90 per cent of the State population is rural and 82.8
per cent is literate.

The State has been divided into five major physiographic regions, nathelyGreater
Himalayas, the Lesser Himalayas, the outer Himalayas or Shivaliks, Piedmonts plains and
Flood plains. It is a hilly and mountainous tract with altitude varying from about 350 meters
to 6975 meters above mean sea level. The region preseintfriaate mosaic of mountain
ranges, hills and valleys. The white snow clad peaks are the prominent lang ek
Dhauladhar ranges look in supreme majesty over the Kangra valley while the PirPanjal,
Greaer Himalayas and the Zanskar ranges stand guaet €hamba, Lahatpiti and
Kinnaur. There is a gentle increase in the elevation from west to east and south to north.

The State has a unique distinction of providing water to both the Indus and Ganga basins. The
major river systems of the region the @dea Bhaga (Chenab), the Ravi, the Belas,Sutlej

and the Yamuna, are fed by a number of tributaries/rivulets. The catchment of rivers and their
tributaries are fed by snow and rainfall and protected by a fairly extensive cover of natural
resources.

Climate: In Himachal Pradesh there is much diversification in climatic conditions due to
variation in elevation and aspect of the slope. Due to its diverse clikiatachal Pradesh
displays strong comparative advantage and potential for producing and sggpghnvalue
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agriculural commodities to meet the growing domestic and potentially international demand.
Himachal Pradesh is located in the ter Western Himalayan regnoonsisting of
mountainous tracks with elevation ranging from 3®®75 m above mearea level, is
considered as the AApple State of I ndiao.
rural areas, most of which is dependent on agriculture in some way, for their livelihoods.
Agriculture happens to be the premier source of Statarieq GSDP). About 14 percent of

the total GSDP comes from agriculture and its allied sectors (Economic Survey of HP, 2014
15) . At present, the Stateds agriculture
account for about 44 percent of the cropmeda and contribute about 48 percent of
agricultural GDP. Horticulture in the state has been responsible for many of the positive
outcomes in employment, wages, and in turn, poverty reduction.

Depending upon the agaimatic conditions and the suitabylibf a particular area for the
growing of specifichorticultural cropsn that area, the State can broadly be divided into four
agroclimatic zones as described in thable 1.
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Tablel:Agro-climatic Zones of HP

Zone Elevation | Rainfall | Percentage Suitable Horticultural crops
(meters (cms) | of irrigated
AMSL) area
Sub tropical, | 365914 | 60-100 16.6 Fruits: Mango,Litchi,Citrus,Aonla,Pomegrg
Sub nae, low chilling varieties of Peach, Plum
mountain, andPear,Strawberry
Low Hill VegetablesTomato, Capsicum, Cabbage,
root crops
Floriculture:Gladiolus, Lillium, Marigold,
Chrysanthemum
Sub tropical, | 9151523 | 90-100 17.4 Fruits: Stone fuits (Peach, Plum, Apricot,
Subhumid, Almond), Pear, Pomegranafgcan nut,
Mid Hills Walnut, Kiwi fruit, Strawberry

Vegetable: Peas, CauliflowerTomato,
Capsicum, Cabbageyot crops
Floriculture:Carnation Gladiolus, Lillium,
Marigold, Chrysanthemum, Alstroemeria

Wet- 1524 90-100 17.8 Fruits: Apple, Pear, Cherry, Almong
Temperate 2472 Walnut, Chestnut, Hazelnut, Strawberry.
High Hills VegetableBroccoli, Asparagus, Parsle

Tomatqg Capsicum
Floriculture:Gladiolus, Lillium, Marigold,

Chrysanthemum.
Dry Above 24-40 40.6 Fruits: Apple, Grapes, Prunes, Drying type
Temperate 2472 Apricot, Almond, Chilgoza, Pistachionut,
High Hills & Walnut, Hazelnut
Cold Desert Vegetable: Seed crops of all vegetables,
Exotic vegetable

Land Use and Agriculture:Himachal Pradesh nestling in the Western Himalayan region is
the abode of snow, mountains, gushing rivers and lush green valleys, forming a major land
base in Himalayan ecesystem. Forest covawccupiesonly about 19.87 per cent of the
geographical area in Himachal Pradesh. Beside, forests, 27.01 per cent areapsstndes

and 9.67 per cent is net area sown. The remaining 43 per cent area is lying as waste or fallow
or as noragricultural lands (Annex 1Horticulture has come up as an important sector in
current land use planning in the State.

Size of Land HoldingsAgriculture being the single largest industry and main occupation of
the people of Himachal Pradesh has an important place in the economy of State. Distribution
of land holdings according to 2010 Agricultural Census shows that 87.95 percent of the
tota holdings aresmalland nmarginal. About 1.71% of holdings are owned by semi medium

and medium farmers and only 0.34% by large farmers (T-2hle
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TABLE 2: DISTRIBUTION OF OPERAIONAL LAND HOLDINGS AND AREA IN DIFFERENT SIZE
CLASSES

Size  of | Category No. of holdings Area

holdings | (farmers) | (in (% age) (in lakhs | (% total) Average size

(ha) lakhs) ha.) of holdings

(ha.)

Below Marginal 6.70 69.78 2.73 28.63 0.41

1.00

1-2 Small 1.75 18.17 2.44 25.55 1.39

2-4 Semi 0.85 8.83 2.31 24.14 2.72
medium

4-10 Medium 0.28 2.88 1.57 16.39 5.61

10 & | Large 0.03 0.34 0.51 5.29 17.00

above

All 9.61 9.55 1.00

Categories

Source: Economic Survey of Himachal Pradesh (284 Economics and Statistics
Department.

Table3: Landholding and farm size for Scheduled castes

Category Number of | Percent | Area Percent Average
farmers (in operational land
(in thousand holding (ha)
thousand) ha)

Marginal 178 83.57 67 51.15 0.38

Small 25 11.74 35 26.72 1.40

Semi 8 3.76 21 16.03 2.63

medium

Medium 2 0.94 8 6.11 4.00

Large Negligible | Negligible | Negligible | Negligible

Total 213 131 0.62 ha state

average
Table4: Landholding and farm size for Scheduled tribes

Category Number of | Percent | Area Percent Average
farmers (in operational land
(in thousand holding (ha)
thousand) ha)

Marginal 40 70.17 16 32.65 0.40

Small 11 19.30 15 30.61 1.36

Semi 5 8.78 13 26.53 2.60

medium

Medium 1 1.75 5 10.20 5.00

Large Negligible | Negligible | Negligible | Negligible

Total 57 49 0.86 ha state

average
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Category definition

Marginat Below 1.0 ha
Smalt 1to 2.0 ha
Semii Medium 2104 ha
Mediunm 410 10 ha

Large 10 ha and above.

Source(Table 3 & Table 4)All India Report on Number and Area of Operational Holdings,
Ministry of Agriculture, Gol, February 28 2014.

These data are indicative of state of agriculture economy of Himachal Pradesh from the point
of view of viability, efficiency and capacity to provide adequate sustenance to the operational
holdes. The data also suppdtte necessity of utilising such cropping pattern and production
technology in agriculture which could provide the land holder maximum production volume
and income per unit area for making the agricultural operation more viable and rewarding.

Since early 280s there has been a tremendous diversification of Himachal Pradesh
agriculture towards selective high value fruit and vegetable cash crops in view of the
comparative agrecological advantage of the state. The state has emerged as a leading
producer of fuits and offseason vegetables. Changing consumer demand driven by income
growth and reinforced by a growing population and increasing urbanization in the country
has accentuated this shift towards high value cash crops in the state. Crop diversifasation h

made a significant impact on income and employment of small and marginal farmers.

Crop diversification: Since early 80Himachal Pradesh has been experiencing a period of
tremendous change in diversification of agriculture towards selective high cashecrops
including fruits and vegetables, compatible with the comparative advantage of the state. The
state has emerged as leading producer of fruits and off season vegetables. Changing
consumer demand, due to income growth (reinforced by a growindapiopuand increasing
urbanization) in the country, has accentuated this shift toward high value cash crops in the
state. Crop diversification has made a significant impact on income an employment of small
and marginal farmers. Also, according to a stuldg,proportion of area under néwodgrain

crops was a significant factor influencing the growth of rural-faom employment across
districts in Himachal. The key enabling factor for this growth has been the nearness to major
markets, good quality roactwork, and availability of reasonable modes of transport.

The extent of crop diversification varies across districts depending upon theliagabc
conditions. There has been a significant increase in the per cent share of gross cropped area
undernonfoodgrain crops, which mostly includes area under fruit and vegetable crops, in
Kullu, Shimla, Kinnaur and Lahaul & Spiti followed by Solan, Sirmaur and Chamba.

Area under vegetable crops increased from 23.13 thousand hectares 18318929.50
thousandhectares in the 20123, registering a compound growth rate of aroliBger cent
per aum. The production during the same period surged from 369 thouseres to around
1521.11 thousand moes recording a compound growth rate of aralder cenfper aanum

Likewise, area under fruit crops increased from 86.23 thousand hectares H811980
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218.303 thousand hectares in 2d1R The fruit production during the corresponding period

rose from 146 thousandrioes to 866 thousartdnnes. Thgegetable sector contributéddR

2500 crore (US$ 416 million) dirsa®tofthe to th
state GSDP in 20123)

Importance of agpe s ector t o HApplarermams$ tbesmos ienpontamtnfryit:

crop accounting forkaout 49%o0f the total area under fruit and nuts crops and around 85% of
the total fruit and nut production. Apples have emerged as the main cash crop in several
districts of the state, accounting for as much a8®@® of total household income for apple
farmers {.P. State Economic survey, 2018). Apple growing provides a major source of
income not only for growers but also for many other people in its value chain viz., labourers
in the apple farm (pruning, picking, grading, loadinggnsporting; allied industriesi
corrugated boxes, transport, wholesale markets (commission agents, market workers etc.) It is
estimated that the annual production of apples in the state is 412.4 thtusaes{in 2012

13) and it contributesNR3000 crore (US$ million 500directly to theSt at eds econo
(accounting for1% of the state GSDP in 204138) with an indirect contribution of about INR

2.6 %

In Himachal Pradesh, the average apple orchard area is about one ha and, in many cases this
is made up of a number of plotslost of the farm operations are undertaken manually,
extensive mechanization is not feasible owing to the topography, and hence orchard
operations are highly labour intensive. Family labour is supplemented by hired workers
between June to October, the maburce of hired labour, apart from local, are seasonally
immigrating Nepalese workers

Cultivation of offseason vegetables and vegetable seed production has emerged as an
important source of cash income after apple. The impon@getables areomato,
cauliflower, cabbage, pea and capsicum. A wide range of agro climatic conditions of
Himachal Pradesh with an elevation range of-2@D0 metres and a temperature range of 0

to 10 degreeentigrade i winter) and 1530 degree cdigrade in summeprovidesample

scope to cultivate various important crops in Himachal Pradesh.

Participation of sall and medium farmers in crop diversification:

The State of Himachal Pradesfisplays strong comparative advantage and potefdral
introducingand supplying high value agricultural commodities to meet the growing domestic
and potentially international demand. Located in theNdfflestern Himalayan regiomP,
consisting of mountainous tracks with elevation rangingfromi38m0 m above mean sea
level. TheSt at e6s agriculture is dominated by hor
about 44 percent of the cropped area and contribute about 48percent of agricultural GDP. The
state has emerged as a leading producer of fruits and offseasonvegétablésrticulture

sector annually contributes INR 63,000 million (US$ 1051 million) tothe state economy,
which is about 7 percent of the state GDP (in 2048 Horticulture in thestate has been
responsible for many of the positive outcomes in employmeages, and in turn,poverty
reduction. Employment in horticulture as a percentage of all agricultural employment inHP
increased from 0.9 percent to 28 percent between 1983 and1Q0@op diversification
hasmade a significant impact on income and empémgnof small and marginal farmers.
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Also, theproportion of area under nfsodgrain crops was a significant factor influencing the
growth ofrural noAfarm employment in HP. Finally Himachal Pradesh is the only state with
the highestproportion of the poputat (90% 2011 census) in rural areas and majority (69%)

of them areclassified as marginal farmers. The average operational land holding is less than
one ha. About 70% the state employment comes from the agriculture and rural economy

Irrigation: Irrigation is largely seen as one of the major areas to support improved production
of cash and staple crops as well as meeting the likely impacts of increasing variability of
climatic parameters. The reported arearngation systems constructsd far is 255,85 ha
1,00,657 ha by Agriculture and Rural Development Department, 155038y hthe
Department of Irrigation and Public Health (DIPH), 1,22364 ha minor irrigation and about
32674 ha major and medium irrigation; the overall potential where irrigatiobecarovided

is estimated to be 3,35,000 ha ( state annual plan-2009The actual functioning irrigated

area appears to be significantly less; indicatively the functioning area is estimated to be about
1, 06,000ha (Agriculture Satistics at a Gance June 2014, Directorate of Economics and
Statistics Ministry of Agriculturg less than half the constructed area.

Water Resources:Himachal Pradesh forms a key and central part of the Indian Himalayan
Region (IHR). The IHR includes vast area under permiasi@ow cover, glaciers i.e. about

17% of the region, and about 30 to 40% under seasonal snow cover, forming a unique water
reservoir. This feeds important perennial rivers that provide water for drinking, irrigation and
hydropower. Every year about,1@®,000million m? of water flows from Himalayanivers.

The I HR is home to nearly 4 % of the count
livelihood. However, the Himalayan ecosystem is highly vulnerable due to geological
reasons, stress caused byhampogenic activities, exploitation of natural resources and other
related challenges. These effects are likely to exacerbate due to the impact of the climatic
change. Climate changes have adversely impacted the fragile ecosystems through increased
tempeature, altered precipitation patterns, episodes of draught and biotic influence.

Hill and mountain agro ecosystems are characterised by undulating topography, poor soil,
restricted irrigation facilities, unpredictable rainfall and poor socio economics sbétiis
inhabitants. Due to topographic constraints, it is difficult and expensive to develop water
resources and irrigation facilities. Consequently majority of agriculture and horticulture in the
hills is being practised under rain fed conditions. Buanstable rainfall in terms of extent,
frequency and intensity, tleeops yields aréow and highly unstable.

Although staple food production remains the main priority, but over the last decadgr

shift to horticulture has occurred. The temperate climate in the Istest@pered opportunities

to produce and market higitade offseason vegetables (seasonal vegetables grown during
the period not suitable in the lower plain consuming areas outside the staeghifthto
vegetables is primarily in areas having irrigation facility and where famers have been able to
adjust from subsistence food production to higher risk but better return cash crops. The
Agriculture University of Palampur have prepared comprehendistrict level agriculture
development plans for the state; the plans are based on extensive farmers consultations,
propose a wide range of efforts to increase yields and efficiencies as well as a major
expansion of vegetable and fruits production supgal by irrigation and watdrarvesting.
Climate changés beginning to impact and affect all crops especially vegetables and fruits.
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Irrigation and rainwater harvesting are seen as important requirements to meet the rainfall
irregularities.

The study ha revealed that the glaciers are retreating due to the effect of global warming.
They are patrticularly vulnerable to the climate change and the resultant loss of natural fresh
water storagewill have as yet uncalculated effect on the communities downsindan the

glacial lakes particularly in those, which are adjacent to the glaciers. More importantly, as
the glaciers retreat, glacial lakes are formed behind some of newly exposed terminal ravines,
where rapid accumulation of water takes place. Accatimrl of water in the glacial lakes

can lead to sudden breaching of the unstable dams behind which they have been formed. The
resultant discharges of huge amount of water and debris often have a catastrophic effect (s)
downstream. This leads to loss ofelsy as well as the destruction of habitats, infrastructure,
fields, forests etc. A summary of the glaciers is giveAnnex?2

Groundvater Resourcedviost of the areas of Himachal Pradesh are hilly except some inter
mountain valleys. Thesalleysconsistof alluvium, fluvia andfluvio-glacial deposits. There

are five major valley areas covering an area, &#Q000hectares. Apart from these there are
numerous valleys with areas so small that no quantitative assessraeatbden made.
Major valleys ardndora valley in KangraBalh valley in Mandi, Paonta valley in Sirmaur,
Nalagarh valley in Solan and Unalley in Una. In the five majovalleys groundvater

occurs due to phreatictinfined conditions, dischargaries,but, normallyis in the rangeof

15-25 litre/sec withtransmissivity ugo 2000 n¥/ day. Aquifers alsoexist in the rock
sedimentary zones or fault zones in hard rock. Water is sourced through either tube wells or
springs. Springs exist in many areas where favourable conditions exist mainly along the
structurally weak zones. Springs are a major sourc&abér supply in the state. Overall
groundwater development is estimated to be 31 % of the potential, with district Una at 62 %
the highest in the state. Estimates by the Central Ground Water Board indicate that in all the
five valleys,ground water extiion gill remains below sustainableevels. The valley
ground water gets recharged from the rivers and rainfall. Thereforecareful expansion of
ground water development is required to be carried out. Various Agricultural Departments
viz Irrigation& Public Health, Agriculture, Rural Developmerand Forest are constructing
concrete check Dams in some creeks, partly to improve groundwater recharge. Many of the
creeks are in impermeable conglomerates, which are good to store water but with minimal
contribution to groundwater recharge. Also, there exists ample scope topatke work of
subsurface Damming, particularly in Shiwadiane which will open up potential for water
extraction from shallow ground water in the river beds.

Indicative Impacts of Climate on Water Resources in Himachal Pradesh

Based on global and Indian projections for climate change, a summary of the key trends,
likely to impact water resources in Hinted Pradesh are given in Talsleelow=
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Table5Indicative Clmate Impacts olVater Resources

Phenomenon| Likelihood

and trend
direction

Increased

frequency of

heavy

precipitation

Increasein
extreme
rainfall
intensity

Increased

variability in

rainfall
patterns

Increased

likelihood of

water

shortages /

drought

Very likely

Very likely

Very likely

Very likely

Broad impacts on Sectors

Water
resources
Increased
runoff, higher
levels of
sediment
loading
reduced
groundwater
recharge
Increased
flood flows

River flow
patterns  will
become erratic

Reduced dry
& lean season
flow,

drying up of
some minor
tributaries and
springs

Agriculture
/ irrigation
Damage to
crops
increased
soil erosion

Damage to
cropsand
severe
economic
loss for
farmers

Major
impact on
non
irrigated
crops

Major
impactson
rainfed
cropping.
some
impacts on
irrigated
cropping

Other

Increased

sediment will

affect
hydropower
and potable
water

Disruption

and damage

to

settlements,

roads,

infrastructure
, risks to

human life

May reduce

hydro power

outputs

Reduced
hydropowey
reduction in
water
availability
for some

irrigation and
water supply

schemes

loss of some

peremial
sources for
potable

Adaptation
strategies

Soil and water
conservation

Soil and water
conservation
insurance
flood
management
disaster
preparedness
and
management
changes to
design criteria
for dam and
other design
land use
planning

Soil and water
conservation
water harvesting
irrigation,
improved
agriculture
technologies
Soil and water
conservation.
water harvesting
irrigation,
improved
agriculture
technologies.

Improve
irrigation and
water supply
efficiencies.
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Reduced
levels of
precipitation
as snow

Likely

Loss of
glacier

volumes

Earlier snow Very likely
melt

Increased
temperature

Very likely

Increased wet
seasa runoff,
reduced dry
season flows
drying up of
some minor
tributaries and
springs
reduced dry
season flow to
neighbouring
states.

Likely

Increased
spring
flows,reduced
summer flows.

Increased rivel
and lake
temperatures

water.

Irrigation Loss of some
schemes in | peremial
snow  fed sources for
rivers would| potable
have water.
reduced Higher
summer erosive
flows. rainfall  will
increase
erosion
Initially Loss of some
increased perennial
dry seasor sources for
flow, in | potable
longer term| water,
reduced dry Longterm
season reduced
flows. hydroelectric
power
production.
Irrigation Loss of some
schemes i perennial
snow  fed sources for
rivers would| potable
have water.
reduced
summer
flow.
Changes is | Change in
suitability aqudic
for  crops | ecologies
e.g. pples | increased
Possible algae

impacts on increased
aguaculture | bacteria

Soil and water
conseration,

adjustments to

cropping
schedules.

Optimizdion of
hydropower
cascade dams,
storage al
selected
hydrosites,
increase wate
use hydrosites,
Changeof wate
sources for
potable water.

Change of wate
sources for
potable water.

Application  of
land suitability
analyses unde
new climatic
conditions.
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Effects ofclimate change in Himachal Pradesh

People Perceptiont is evident that farmers are now observing the impacts of climate change
and the knowledge aflimate changeis in many waysmore advanced in rural areas than
within government and urban population. Observed parameters include; movement of apple
orchards to higher altitude, loss of various tree species, traditional water sources are drying,
bird types andpopulations are changingrop yields are fluctuating abi crops becoming
more vulnerable to drought, @hges in the planting dates abr crops, invasion of new
weedsjnsect pestgathogens etc.
Observed change3he mountain ecgystems harbour a de range of resources and are
particularly sensitive to change. Regional changes to climate have already affected many of
the physical and biological systems in the mountains. Analysis of temperature trends in the
Himalayas and vicinitiesshow that the tesmgture increases are greater in the uplands than
the low lands.
Climateassessment in Himachal PradeSbme studies by the Himachal Prad@sficulture
University give some indications of the trend of higher than average impacts of climate
change in thé&dimachal Pradesh uplands than on the lowlands. From the studies, it was found
over 30 years that average air temperature was found to be 0.9GdmRHer than the 1980s
against the earth average of@5The Himachal Pradesh trend is an increase @8 degree
Celsius per year. An analysis of rainfall trends of four different elevation sites over 30 years
showed overall changes of rainfall between + 2.6 % to minus 44% observed in Palam valley.
Crops are also showing earlier periods to flowering aatliriy(Centre for Geoinformatics
CSK Agriculture University
Water Resources Developnté issues and opportunitieBtany sectors are affected or have
impact on water resources for an integrated water resources strategy. It is required to consider
all the key water related sectors sash-
Using water resources
Affecting water quality
Affected water resources
Affecting the river flows regional, flood levels etc.
State Water Reswces Policy:The state water policy produced in 2005 presents a general
guideline towards the planning and management of water resources key points in the policy
include.
1 The need for participatory approach
Need for information systems
Need for integrated water resources planning based on hydrological units.
Management throdga multipurpose and multidiscipline approach.
Financial and physical sustainability through collection of O&M costs from
consumers and a paradigm shift from expansion towards improving performance of
existing schemes.
1 A client citizen charter to be estahled to guarantee efficiency, transparency and
accountability.

= =4 A A

The policy is a fairly generic document and a more specific and directed policy is required to
be formulated to meet the very specific needs of thie stnd future challenges likéncate
change.
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Potable waterMost settlemerst are now supplied with clean water to the Government
standards, in parallel water sanitation has been provided to most communities. In the rural
areas, house connections are of the order of 50% with remainder havingicibyrsapply.

Many rural water supply schemes are sourced from springs or small rivers, nallas located
strategically to the settlements. Increased drought and reduced dry season snow melt (in some
parts) will likely put many smaller stream and spring sesrat high risk of inadequate flow

or drying up. The Department of Irrigation and Public Health recognizes the problem and is
therefore supporting soil water conservation works in vulnerable water source catchments. To
meet water shortages and lack of elegiable flows at some sites, the DIPH is in the process

of moving towards the development of large pumped schemes from secured water sources
and making supplies to multiple villages; a strategy that requires good design, management
and sustainable revent® meet operational costs. Household rainwater storage tanks could
support small kitchen gardens and supplementary water for domestic use and can help reduce
storm runoff; the use of rainwater tanks is now mandatory in urban areas. In rural areas also
this practice is finding foothold and is spreading as the water demand is on the increase and
supply of potable water is erratic and far below the actual requirement/need. Future water
demand will increase with the gradually upgrading of levels of suppliégarcentage of
individual connections. A major policy issue for the potable water is the nearly zero
charging. Gravity water schemes have low O& M costs but for pumped schemes, costs are of
the order of Rs. 6/ADIPH is now initiating handover of drinkg water supply schemes to

the Panchayati Raj Institutions (PRIs) and Urban Local Bodies (ULBs). This would require
capacity building of these institutions to effectively undertake water supply management and
cost realization to meet basic operation anthteaance costs.

With the enforcement of National Rural Drinking Water Supply guidelines w.e.f 1.4.2009
and subsequent realignment/mapping of habitations, there 2@538bitations in the state,

out of which 1973 habitations (832 habitations with gamulation coverage >0<100 and
11,841 habitations with 0 population coverage) are identified having inadequate drinking
water. The criteria of coverage of habitations have been changed to population based
coverage to ensure water security at house hold. l&geper request of various states, GOI

had directed the states for data correction of survey. Status of habitations as on 1.4.2014 was
finalized as under:

Total No. of Habitations | Habitations with 100% | Habitations with
population coverage population coverage >0
and <100
53,604 31,821 (59.36%) 21,783 (40.63%)

During the year 20145, against the target of coveringg@0 habitations (250 habitations

under state and,250 habitations under central s@gtvith an outlay of Rs.182.74rares

(state setor) and Rs.111.28 Crore (NRDWRgspectively. 1868 habitations in which 1563
habitations under central sector and 305 habitations under state sector have been covered upto
Decemebi2014. Anexpenditure of Rs.153.68ares (Rs.60.37 umd central sectoand
Rs.93.31 more under state sectorasibeen incurred upto DecemBéi 4.

The Government has an-going programme of providing hand pumps with focus on regions
facing scarcity of water during summer season. Tot@7/&8hand pumpkave been installed
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upto March2014. During the year 201¥b, 596 hand pumps haween installed upto
Decembel014.

Area & Production under Horticultural crops

The area under fruits, which was 792 hectares in -Bd5With total production of 1,200
tonnes hasincreased to ,224,352hectares during 20345 with fruit production of 7.52 lakh
tonnesrespectively The state recorded the maximum production level of 10.28 lakh MT
achieved during 20101. Apple is the most important fruit crop of Himachal Pradesh, which
constitutesabout 49 percent of the total area and about 85 percent of the total production
under fruit cropsArea under apple has increasedird00 hectares in 1958l to 109,553
hectares in 20145. The area under temperate fruits other than apple has incheame2D0
hectares in 19661 to 27900 hectares in 20%15. Nuts and dry fruits exhibit area increase
from 231 hectares in 19681 to 10621 hectares in 20&15, dtrus and other sub tropical
fruits have increased from 1,225 hectares and 623 hectare9B061 to 52,574 hectares
and23,704 hectares in 20%15, respectivelgFigure 1& 2)

FIGURE 1. AREA UNDER FRUIT CROPS DURING LAST FIVE DECADES
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FIGURE 2: PRODUCTION OF FRUITSDURING LAST FIVE DECADES
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The area underegetable has increased fr@0@0tha in 195152 to73,894ha (204-
15) and production has increased from 25000 tonnes during-3®5%4 15.76 Lakh tonnes
during 204-15 (Table 6). Major vegetables includpeas, French beamgot crops, potato,
cucurbits,onion, garlic, capsicumtomato,cauliflower, cabbage, etc.

Table 6-Area and production of different vegetables in the state

Crop 201213 201314 201415
Area Production | Area Production | Area Production
(ha) (MT) (ha.) (MT) (ha) (MT)
Tomato 9930 413709 10373 | 430789 10800 | 475965
Peas 23668 | 280231 23904 | 271057 23623 | 277718
Cabbage 4387 149671 4560 153811 4819 158301
Cauliflower 4351 101710 4526 100071 5191 117012
Beans 3436 40879 3749 46372 3760 47203
Capsicum 2072 34132 2243 39500 2408 55252
Other 21021 | 377716 24889 | 463864 23293 | 445003
vegetables
Total 68865 | 1398048 74244 | 1505464 73894 | 1576454

To bring diversification in horticulture industryloriculture has blossomed into a
viable enterprise in recent years. Tagro climatic conditions prevailing in the State of
Himachal Pradesh offer excellent opportunities for the development of floriculture both to
serve the internal ofeason market and also for exports in the later stages. A large variety of
floriculture produts, viz., cut flowers, bulbs, seeds, live plants, etc. can be produced as
economic cash crops for the benefit of local farmers. Area under commercial floriculture has
steadily increased from 30 hectares in 29830 823 hectares in 2013l. At present &a
under protected cultivation of different flower crops is about 152 hectare. The major flower
growing districts are Sirmour, Kangra, Solan, Shimla, Bilaspur, Chamba, Kullu and Mandi.
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The horticulture sector annually contributes about INR 6300 crore {0S% million) to the
State economy, which is about 7 percent of the state GDP (ir12)13

For integrated development tbrticulture, centrally sponsoredschemes viz. Mission for
Integrated Development of Horticulture, Rashtriya Krishi Vikas Yojna artebiNg Mission

on Micro Irrigation are being implemented in the State. Various activities of horticulture
production and development, strengthening of basic infrastructure and development of
irrigation facilities are being implemented under these schemes.

Project Context

The State is producing abolitper cent of the total fruit production 889.77lakh MT in

India (201314). Apple dominates the fruit production in the State and contributes about
91.39 % of the temperate fruit production and ab®@i48% of the total fruit production in

the State. The State is producing ab®@6lakh MT apple (204-15) that constitute28.5%%

of the total apple production in the countowever, the productivity level of the fruit crops

in Himachal Pradesh is far lo@l the international standards. The State faces a number of
sectoral, institutional and policy challenges which need to be addressed systematically if the
potential is to be realized and translated into a sustainable development impact. These
include:

A. Declining apple productivity: Himachal Pradesh is the second largest producer of apple
in the country after Jammu & Kashmir but in terms of quality, Himachal apples enjoy a
consumer preference and are considered to be better for storage. Although apiplg igrow
often thought of as a major success story in Himachal, the farmers here have been
experiencing a steady decline in apple productivity over the last few years, both in terms of
yield and quality of fruit. There has been a high level of variabilitymple production
ranging from 0.12 to 0.72 milliotonneswith a median of around 0.5 millidonnes over the

last 05 years.

FIGURE 3-PRODUCTIVITY TRENDS CF FRUIT CROPS IN THESTATE

: Productivity trends of Apple and other fruits in Himachal A
Pradesh
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FIGURE 4-VARIABILITY IN APPLE PRODUCTION INH P
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Studies have indicated that there are several factors affecting the fruit productivity. Some
major contributing factors for the low productivity levels:are

The alternate bearing tendenmfythe presently cultivated varieties of major fruit crops (apple
and mango in particular);

1 Monoculture ofDelicious varieties without adequate pollination management in case
of apple Delicious group of cultivars account for about 83 pent of the state
production)

Most ofthearea undehorticultural crops is rainfed

Poor canopy and tree management

Inadequate production technology at the farmelle

A large number of old and senile plantations in many fruits (more than 40% orchards

havepassedheir economic productive life)

Poor quality of fanting material (both the rootstock and scion)

1 Long gestation period of existing varieties. Seedling rootstock comes to bearing only
by 7 to 10 years after planting, reaching mature yield igeess. Clonally multiplied
dwarfing rootstock will come to bearing irRRyears, reaching mature yield in 5 years

1 Weather vagaries like erratic climatic conditions during flowering, hail storm, frost
and drought have adverselyected the production ofdiit crops.

= =4 A A

=

In addition, deficiency in the methodology for creation of data base have also been a hurdle
in arriving at some reliable statistics for the estimation of data on the area production and
productivity of horticulture crops, since the systempefiodical horticulture census, crop
cutting experiments and the estimation of
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Productivity of apple in India ranges from 6.1 to tbdinesper ha which is quite low in

comparison to the leading apple producing countries as depictedTinlibes in Annexure3

and Fig. &given below.

TABLE 8-STATE WISE AREA (000 HA.), PRODUCTION (000 MT) AND PRODUCTIVITY (MT/HA)

OFAPPLE ININDIA

State 201112 201213 201314
Area Production | Produ | Area Production | Produc | Area Production | Product

ctivity tivity ivity

J&K 170.6 1775.0 10.4 | 157.2 | 1348.2 8.6 160.9 | 1647.7 10.2

8

Himachal 103.6 275.0 2.7 106.2 | 412.4 3.9 107.7 | 738.7 6.9

Pradesh 3

Uttarakhand| 33.7 122.7 3.6 33.76 | 123.2 3.7 30.0 | 775 2.6

Arunachal | 13.9 30.5 2.2 14.07 | 31.0 2.2 14.3 | 31.9 2.2

others 0.0 0.1 4.3 0.2 0.6 3.0 0.2 2.0 8.5

Total 321.8 2203.4 6.8 311.5 | 19154 6.1 313.0 | 2497.7

Indian Horticulture Database, NHER014

FIGURE 5-PRODUCTIVITY OF MAJORAPPLE PRODUCING COMTRIES INWORLD

Apple fruit yield (mt/ha) 2011-13

(source Belrose Inc.)
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B. Poor postharvest handling infrastructure:
and backward linkages, efficient and competitive value chains (supported by optimal post
harvest infrastructure such as cold chains and trading facilities) in the state are far and few.
The State has negligiblergacooling facilities; similarly, integrated packaging and sorting
facilities are norexistent. Also, the cold storage capacity is limited and concentrated in a few
districts (Shimla and Mandi), and many districts do not have such facility (Lahaul, Chamba,

etc.). This not only inhibits the development of a commercially viable cold sghpin but

Due to insufficient development of forward

also limits the growth of processing industry within the State.
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C. Limited development of agro processing in the stateDespite comparative production
advantage in agricultural/horticultural commodities and emerging marketing opportunities,
conversion of this advantage into competitive ggmcessing industries has proved to be a
challenging task in the state. The foodg®ssing industry in HP is at a nascent stage. A

recent study conducted by the Industries Department, Government of Himachal Pradesh
(GoHP) indicates that the total investment in assets, across food processing, for Small and
Medium Enterprise (SME) is a mgre INR 83.75 million (US$ 1.40 million), with an
abysmally low total processing capacity of about 1tbtes This makes the average ticket

size of investments several ti mes | ower than
agro processing characterized by a few large firms in this sector (like ITC, Nestle, Becter
Foods, Weikfield) and a large number of formal and informal microAeserprises
resulting in a fAimissing middled. The fAmissin
absence of small and medium enterprises in the agro processing in the state.

D. Challenges for the growth of Agri enterprises inthe State: The major challenges faced
are:

a. Procurement of raw materials Lack of surplus production (except in caseapfles)

poses huge challenge for the processing industry. In case of vegetables, given that majority of
the produce is oféeason(hereby fetching better prices for fresh produce), procurement of
raw materials is challenging for processors especially ifstbde done in large volumes.

b. Lack of optimally distributed post-harvest infrastructure: Absence of adequate post
harvest infrastructufgrading, sorting, CA & cold stores, etc) poses huge challenges in
maintaining an even supply of raw materials for the processing industry. Also, lack of i) on
farm primary processing facilities such as grading and sorting, ii) cold chain infrastructure
ard iii) forward linkages through refrigerated transportation hamper the quality of raw
material and limit the growth of processing industry within the state.

c. Packaging and other downstream ancillary industriesPackaging and other downstream
ancillary irdustriesire lacking in the state. For example, majority of the packaging material is
currently being imported into the state frarighbouringplaces like Delhi and Chandigarh.

This increases the cost of packing material and builds up the cost of endtp/dda the
frequent changes made Bgod Safetyand StandardAuthority of India FSSAN with respect

to packaging requirements renders it unviable for small players who rely upon economies of
scale by placing bulk orders.

d. Transportation: Transportabnwithin the state suffers from monopoly by unions ( such as
NalagarhTruck Operators Union) which operates about 8000 trucks and leases out to all the
major Fast Moving Consumer GoodBNICG) players in the industrial belt in Solan district.
Given the hily terrain and limited competition, there is hardly a level playing field in the
transportation segment making the freight charges uncompetitive.

e.Inadequate regulatory framework- i. Taxation Issues The tax regime is inequitable and
complex with different taxes levied on the same tax base, administered by different agencies
leading to multiple annual payments and high compliance cost. There exist perverse
incentives for enterprises to remain small anderreport turrover. A piecemeal policy on

tax exemptions and incentives has exacerbated the complexity in obtainingaxmuedit
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and led to double taxation. Moreover, the regulatory framework in Himachal Pradesh
imposes a disproportionate burdemsmall enterpriseisthrough regulations which primarily
target large enterprisesnaking it too costly for firms to be an SME. As a result, despite the
production base and presence of few anchor investmentfemitancillaries have developed.

I. Industry interaction indicates that at least some anchor units incur more tﬁ(amf 2Aeir
expenses on products sourced from ancillaries, on transport and import of raw materials from
neighbouring states

ii. Taxes on packaging materials and machinery rerigh between 280%

iii. Entry tax on products that are not produced in the state is to the tune of 1%. e.g.: citric
acid, food colours, etc., which are imported from other states are currently subject to an entry
tax of 1%

iv. The VAT structure is dierential for same segment of processed foods. For e.g. bakeries
with seating capacity are subject to 5% VAT as against those without seating facilities which
are liable to pay 13.75%

v. The import duty osome of the plant and machinery and equipmerd imsprocessing and
cold store units is as high as 45% as per industry sources

vi. Ease of Doing Busines3he district level single window fos ma | | enterprise
functional and while the administration has recently introduced partial online a¢igisirthe
filing procedure requires further simplification.

vii. Cumbersome procedure fgrant of loans and subsidiesood processing industryAs

per a recent survey conducted by Grant Thornton for the Department of Industries, there is a
substantial delay in grant of subsidies and loans for the processing industry. Instances where
the delay in grants from Small Faens Agri Business Consortium (SFAC) is more than 4
years were cited.

viii. Challenges with respect tccess to financare all pervasive. Some of them are Lack of
options to offer adequate collaterals due to the size of the industry,

The cost of shorterm loans being high makes it less remunerative for the industry which is
already marred with seasonality and unpredictability,

Initial capital investments are usually high which is often coupled with limited financing
options,

In case of small and madn enterprises, long term financing options are limited. Also, any
infrastructure development for expansion requires long term lending. Given the asset liability
profile of SMEs they often end up with short term financing options which often prove
expensie and unviable.

ix. Lack of access to information and investor attare

The small and medium enterprises in Himachal Pradesh also lack access to information and
proper investor aftecare. Although, the state government has taken up several steps to
facilitate investments, the outreach and fructification has remained piete mea

Agencies such as Himachal Consultancy Organization (Render consultancy to entrepreneurs
starting from project identification to marketing of their products)
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The Himachal Pradesh State Finance Corporation (HPSFC), a government entity entrusted
with the responsibility of rapidly expanding SME finance by providing term loan as well as
working capital loan (to set up as well as expand operations in SME segment) is playing a
limited role.

E. Marketing of fruits: The present marketing system as it funaidoday for fruits
especially for apples has developed over many years. It is totally a private sector operation
with some government involvement in arranging packing material, facilitating the
transportation of the fruits, facilities in the terminal maskand limited grading and packing
facilities in the production areas.

The growers are at present carrying out all the on farangmneest and posdtarvest activities.
For some off farm activities, they are entirely dependent on the other agencies.r@ome f
growers prefer to sell their fruits on the trees to the pre haceesdtactors at negotiated
price which saves them from the investments and risks after the contract.

The horticulture supply chain in Himachal Pradesh is fragmented and uncoordinated
involving multiple layers of intermediaries, thus resulting in high spoilage and wastage. The
supply chain of most horticulture produce is almost similar in nature with slight variation in
terms of the way of handling. Fruits and vegetables marketirdnasacterized by the
dominance of middlemen at different levels, involving-pagvest contractors, forwarding
agents, commission agents, wholesalarashakhoragSubwholesalers), retailers, and, in

case of the remote terminal markets, there is a tepeince or twice, of the wholesale
process. The existence of so many intermediaries causes prices to snowball with each
transaction. Direct links between the growers and the terminal markets are very limited,
principally because: (i) marketingentresare very remote from the producing areas; (i)
production is largely in the hands of small growers whose individual output is too small to
warrant their own marketing; (iii) the high price realization in apple has contented the
growers and there has beétile pressure for an organized and coordinated attempt at
reducing the multiplicity of intermediaries; and (iv) many of the growers borrow money for
production and other cash needs from the traders. There are four dominant supply channels
for fruits andvegetables marketing;

Farmer- Preharvest contractorCommission agentWholesaler Retailer- Consumer.
Farmer- Commission agent (Shimla)Vholesaler (Delhi} Retailer- Consumer.

Farmer- Commission agent (Delhi)Wholesaler (Delhi} Retailer- Consumer.

Farmer- Controlled atmosphere (CA) store$Vholesaler / Retaileér Consumer (for apples).

While small farmers, especially in remote locations, prefer to sell their produce through
channels (a) and (b), the medium to large farmers prefer tkemtneir produce through
channel (c).

Though, Himachal Pradesh has opened the marketing sector for private investment,
development of alternative marketing arrangements outside the regulated wholesale markets
have been limited and slow to emerge, inesmit the amendment of the relevant Act and
Rules. There are a few private players like AdaniAgrifresh Limited, Devbhumi Cold Chain
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Limited, and others have established controlled atmosphere storage facilities at different
locations in HP for apples. At ment these CA store operators, are buying directly from
farmers and the fruit is sold through a nationwide network of dealers. While these cold chain
players store produce in Controlled atmospheric storages, transportation from field to storage
point and fom storage point to distributors is carried out in ambient trucks and reefer vans
are rarely used (mostly only for long distance transport). By taking control of the produce
early in the chain and then storing the same till thesefison for apples theACstore
operator is able to make the highest margin in the chain.
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Table 8 Comparison of the Marketing Margin Across the Different Supply Chain for
Apple T Himachal to Delhi

Note: All figures are in Rs per 20 kg box of apples.
Value Chains 2 (that pagsrdough CA storage) show eéeason consumer prices.

Chain 1: Farmers =>

Chain 2: Farmers =>

Chain 4. Farmers =>

Pre-harvest Contractor | CA Store Operators=> Chain .3:. Farmers => Cqm mlsElon Aggnt,
_ o o Commission Agent| Shimla => Commission
=> Commission Agent| Commission Agent, N . _
N L (Delhi) => Wholesalers| Agent, Delhi =>
(Delhi) => Wholesalers| Delhi => Wholesalers| . _
N . _ . => Retailers Wholesalers =>
=> Retailers => Retailers )
Retailers
Cost Price Trade Cost Price Trade Cost Price Trade Cost Price Trade
realised| Margin realised| Margin realised| Margin realised| Margin
Farmer (ex farm) 500 750 1400 1000
Pre-harvest Contractor | 750 | 1400 650
CA store operator Not applicable 1222 | 2500 1278 Not applicable Not applicable
X’gh;fsa'e”comm'ss'c’” 1507|1733 | 226 | 2535|2780 | 254 | 1507|1733 |226 | 2607|3133 | 526
Retailer 1883 | 2450 567 2893 3600 707 1883 2450 567 1883 2450 567
Total 1443 2239 793 1093
Consumer Price 2450 3600 2450 2450
I 0,
Trade Margln as % of 59% 62% 3206 45%
Consumer Price
i 0,
Farmer price as % of 20% 210 57% 1%

Consumer Price

Marketing efficiency

F. Growing import of apple in spite of high tariff and high marketing margin: Apples
top the list of fruits imported followed by oranges, grapes and pears. USA, China, Chile and

New Zealand are the major exporters of apples to India. There has been an increasing trend in

the import of apple from about 22,000 metoanes(MT) in 2002-03 valued at about US$
10.50 million to 175,356 MT in 20184 valued at US$ 201 million, in spite of high import
tariff (currently @ 52.015% i.e. basic import tariff of 50% plus surcharges); high marketing
margins (accounting for about 50% of the consurprice); and devaluation of currency
(from INR 48 in 200203 to INR 62 in 2013.4).
Details of overall fruit exported from India during the last three years along with the detail of
apple exported and imported are given below in T@ble
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Table9-Comparison of Apple Export and import

Quantity- MT Value US$ Million

201212 201213 201314
Quantity | Value Quantity | Value | Quantity | Value
Total Fruits| 448305 | 375 497595 | 463 481176 | 552
export
Of this: Apple 30067 19 23806 9 36098 14
Apple Import 188072 | 197 202279 | 214 175356 | 201
Source: APEDA
Exports of Top four apple exporting countries to India are as under;
Top four Apple Exporting Countries (Quantity- MT Value Rs. In Lakhs)
Country 201112 201213 201314
Quantity | Value Quantity | Value Quantity | Value
China 72662 33844 78369 40409 88015 54787
USA 68809 36499 70129 44924 49051 37701
Chile 26343 11879 22212 12938 16000 10232
New 11906 6385 18498 11561 14825 10685
Zealand
(Source APEDA)

The SWOT analysisof the Horticulture sectorin the State is annexed afAnnex. 4)

Taking into consideration the existing scenario of horticulture industry in the State,
with regard to declining productivity of Apple and other fruit crops, poor post harvest
handling andnarketing infrastructure, the development of horticulture in Himachal Pradesh
envisaged
Horticulture Development Project .
livelihood Of small and marginal farmers by increasing the fruit production and productivity
by intensification, crop diversification (among fruits and varieties), area expansion(bringing
new area under horticultural cops) improving the processing infrastructur@ekwland and
forward market linkages for improving the marketing of horticulture produce. The project
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will also bring in the latest technology for the production and-pastest handling and
marketing of horticulture produce and will transfer the saméhéo technical staff of

Horticulture Department and other line departments and ultimately tentheisethrough
capacity building by hiring the international consultants/ experts under the project.

Climate Change The Himalayan mountain ecosystem isifi@ serious challenges posed by

climatic change due to aridity, warmer winter season and variability in receiving precipitation
and snow. Apple is one of the most important commercial crops of Himalayan region and

Himachal Pradesh. The warmer winter tenapgre and precipitation in the form of snow are

important and sensitive climatic factors for induction of dormancy, bud break and also to

ensure proper flowering in apple. The fruit requires 12800 h of chilling depending upon
the type of cultivars. killing hours less than 1000 leads to poor fruit formation.
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Reports suggest that in the last three decades, apple crop is getting affected in all hilly regions
due to climate change. Mean surface temperature in Himalaya rose ¥y ftdsn 1982 to

2006 @mpared to a 0.6C rise in global mean temperature from 1975 to 2005 (Current
science, Vol. 106(4) 25 February, 2014). Temperature increase is more in during winter and
autumn than during summer, and it clearly increases with rise in altitude. As pecéme

ICAR report, the minimum temperature in some locations of Himachal is decreasing per year
from November to April, whereas maximum temperature has been showing an increasing
trend from November to April. The chill unit hours showed decreasingtrepits 2400

meters above mean sea levah Kullu and Kinnaur districts; on the other hand increasing
trend of chill units at 2700 meter above mean sea level reports that the areas is conducive for
apple cultivation and hence there is shift in apple farnfiiom lower elevation to higher
altitudes in HP.

Apart from increase in minimum annual temperature, the decline in apple production at low
hills is also attributed to extreme diurnal temperature and no or low snowfall during winter
and high temperaturand drought spells during summer. This partially attributes to the shift

of apple belt upwards from 1200 meter above mean sea level to 2500 meter above mean sea
level and an increasing area under apple in higher elevalibese new areas are Lahaul,

Spti and upper reaches of Kinnaur districts. Such observations warrant new approaches for
production of apple in hilly regions to combat climate change.

To overcome the adverse effect of fluctuating weather conditions proper selection of suitable
cultivars & per the altitude and microclimatic conditions of area is required with the proper
proportion of pollinizing varieties. Management practices also needed to be improved using
micro irrigation system and mulch to maintain the soil moisture and loweririgrtiperature
during the drought spell in summer month. In terms of adoption respoirs¢he lower
elevation districts, there is an opportunity for cultivation of others crops / or apple cultivars
that are suitable for this changed conditions (i.e. explogesuitability of low chillapple
varieties, in these locations.)

i) PROJECT DEVELOPMENT OBJECTIVE

AThe proposed Project Des vsagpatsmad farmerandagrot i v e
entrepreneurs in Himachal Pradesh to increase the productivity, quality and market access of
selected Horticulture commoditieso.

1. The Key Project Indicators (KPI) will be :
a) Productivity (in tone/ha) (i) of rejuvenated applectmards; and (ii) of new
plantations of selected horticulture crops.
b) Grades of Apple A,B,C in Himachal Pradesh
c) Share of selected horticulture commodities sold through new marketing*
channels for (i) Apple and (ii) Tomato.
d) Direct Project beneficiaries (nurar), of which female beneficiaries.

Project Beneficiaries:

The project beneficiaries will include farmers and entrepreneurs especially ingmatb
medium enterprise (MSME) segment, farmer producer organizations ,(BR®pther value
chain participarst. Theproject will contribute to inclusive growth by prioritizing support
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tosmall and marginal farmers the State, with specific focus on fruit tree crophe
majority of agriculture producers (70 %) in Himachal Pradesh are marginal. The project will
benefitabout 150,000producer®f these beneficiaries at least 33 per cent are expected to be
women. Indirect beneficiaries will include those who benefit from technologies demonstrated
by the project, farmers whose produce goes through rehabilitated tspaakel farmers
accessing Negotiable Warehouse Receipt financing, etc.

The project will support interventions designed to help the horticulture sector improve
productivity and build resilience against weathgated shocks, while improving market

accesgo provide incentives for growers to produce as per the market need. Project activities

will focus on resolving the binding constraints on productivity, quality, vatldition and

market linkages. In so doing it will contribute to the key aspectsofthe @ s, GoHPG6s an
Bankdbs CPS strategic object i wresectorgrbwdahtaeadd t o
inclusive.The project will achieve the proposed PDO by

i) Improving producer6s access to knowl edge
(including climate resilient technologigsand access to financial services so that they
are able to better respond to climate variability and emerging market opportunities;

i) Promoting investments in agribusiness, fosterimgkward and forward linkages i
the value chains for horticulture products, piloting negotiable warehouse receipts for
horticulture commodities, and facilitating access to financial services for agribusiness
enterprises, including collectives such as producer companies; and

iii) Supportingthe development of an improved platform for manietated information
and intelligence, developing newngarket channels outside of regulated markets, and
improved services provided by modernizing the promising traditional wholesale
markets.

Rules, Proedures and Guidelines will be employed to prevent possible elite capture.

The project will support gender inclusive strategies especially in the project intervention
areas of (i) sustainable increase in productivity of fruit tree crops through technical training
on grafting techniques, management of orchards, soil, nutriests, g&d diseases, extension
approaches that are designed to target women; and (ii) entrepreneurial development through
training, skill development and market linkages with specific focus on fruit processing (on
job work to large processers), indigenousKkeeping for managed pollination services, etc.
Project will also actively support participation of women in the decision making structure of
farmer producer organizations and water user associations.

The guiding principles under the project are:

i.  Focuson those commodities in which Himachal Pradesh has a comparative advantage
and has a potential for producing and supplying high value agricultural commodities
to meet the growing domestic anat@ntially international demand.

ii. Increased private sector paigation in the development of agriculture supply chains
and markets

iii.  Improved public sector capacity in delivering technology transfer and related support
services.

Descriptionof Project development Objectives
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i.  To expand eea under improved clonal r@ck and cultivars of selected horticulture
crops.

ii.  About 13700 hectare new area is proposed to be covered under new plargition
apple& stone fruitswith improved cultivars on clonal rootstock.

iii. Replantation of about3000 hectare areaunder the existingun-economic fruit
plantation, during the next 07 years.

iv.  Improving productivity ofapple fruit cropn the existing8800 hectare argalantation
by adopting thescientific Management of Existing Orchard (SMEQO) practidesing
the projectperiod.

V. Diversification and dvelopment of sizeable are&500 ha.) in the concentrated
pockets under Walnut, Mango, Litchi, Pomegran&drus etc. in suitable niche
areas.

vi. Development of fruit plantation in concentrated pockets specifically fomgethe
fruit processing industries

vii I mproving the producersd access to know
technologies so that producers are able to respond to climate changes and climate
variability and emerging market opportunities.

viii.  Promoting nvestments in agribusiness, fostering backward and forward linkages in
the value chains for horticultural products, facilitating access to finance for
agribusiness entrepreneurs, armuloting negotiable warehouse receipts for
horticultural commodities

iX.  Supporting the development of an improved platform for market related information
and intelligenceand upgrading and modernisitige promisingtraditional wholesale
markets.

iii) Project Components In line with the PDO it is proposed to have flolowing four
components:

Component A: Horticulture Production and Diversification
Component B: Value Addition and Agenterprise Development
Component C: Market Developmeantd Sector stewardship
Component D: Project Management, Monitoring and Learning

Component A: Horticulture Production and Diversification - The objective of this
component is to enhance horticultural competitiveness at the farm level by supporting access
to knowledge, technology and finance in order to increase long term productigityaram
incomes in an environment marked by changing market patterns and increased climate
variability. This wil/l be achieved by: (1)
planting materials; (i) supporting sustainable intensification and slfieation of
horticultural production through technology and knowledge transfer, including harvest,
capture, collection, delivery and distribution of water; (iii) strengthening appliednasand
development; and (ienhancing the access to and useidrfcial services by producers.
Component B: Value Addition and Agri-enterprise Developmenti The objective of this
component to improve value realization at the farm level, promote investments in
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agribusiness, fostering backward and forward linkages in the value chains for horticulture
products, support supply chain infrastructure that prevents wastage and value erosion; and
enable secondary and tertiary processing that create higher value goovdhee. This will be
achieved by: (i) building community/farm level marketing capacities and supporting them
through matching grants to acquire productive assets; (ii) establishing a modern supply chain
comprising packouses, controlled atmosphere (CAQres, and processing facilities to be
operated under operational management arrangement with private partners; (iii) piloting
warehouse receipt systems linked to commodity exchanges; identifying, mobilizing and
supporting agro entrepreneurs; and (iv}fio@ancing investments and facilitating access
business advisory and to financial services for agribusiness enterprises, including collectives
such as producer companies.

Component C: Market Development The objective of this component is to provide an
improved platform for marketelated information and intelligence, expand market access
through alternative marketing channels, enhance transparency in the price discovery process,
and improve market infrastructure. This will be achieved by: (i) supportingketar
information and intelligence services; (ii) introducing efmarketing platforms; and (iii)
upgrading wholesale markets.

Component D: Project Management, Monitoring and Learningi This component will
ensure the effective implementation of the projetivaies and monitor and evaluate project
implementation progress, outputs and outcomes, building on implementation experience. This
component will support: (i) establishment and operations of Project Coordination Unit
(PCU), which will oversee and coorgite activities of the implementing agencies of the
project; (ii) establishment and operations of Project Implementation Units in the respective
implementing agencies; and (iii) setting up of a monitoring and evaluation (M&E) system for
the project, incluothg a project management information system and contracting an external
M&E agency to monitor project activities and impact. The component will also finance
dedicated staffing for the project activities that are attributable to the outcomes of the project,
consultancies, training and related material, office equipment, and operational costs.

Summary of Cost estimates

HP HORTICULTURE DEVELOPMENT PROJECT
Components Project Cost Summary
(INR project cost @68.16 per $ as on 29.2.2016)

Description (INR Crore) (USs
Million)
Local Foreign Total Local | Foreign | Total

A. Horticulture Production and
Diversification

A.1 Availability & Adoption of Elite| 193.08 | 0.00 193.08 |29.19 | 0.00 29.19
planting materials and horticulture
tech. transfer
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A.2 Climate Resilient Technologie{ 398.32 | 0.00 398.32 | 60.22 |0.00 60.22
and Adoption

A.3 Access to financial services an 32.55 0.00 32.55 4.92 0.00 4.92
building financial capability

Subtotal 623.95 | 0.00 623.95 |94.34 | 0.00 94.34
B. Value Addition and AgriEnterprise

Development

B.1 Product Aggregation and Sal 15.50 0.00 15.50 2.34 0.00 2.34
through Producer Associations

B.2 Supply Chain Infrastructurel 202.00 | 0.00 202.00 | 30.54 |0.00 30.54
Support & Piloting NWRs

B.3 Agri-business Promotion Facility| 60.00 0.00 60.00 9.07 0.00 9.07
(ABPF)

Subtotal 277.50 | 0.00 27750 |41.96 | 0.00 41.96
C. Market Development

C.1 Economic and Market Informatior| 8.82 0.00 8.82 1.33 0.00 1.33
and Intelligence Services

C.2 Upgradation and modernization| 117.54 | 0.00 117.54 | 17.77 | 0.00 17.77
of Ag. wholesale markets

Subtotal 126.35 | 0.00 126.35 |19.10 | 0.00 19.10
D. Project Management, Monitoring | 96.45 0.00 96.45 1458 | 0.00 14.58
and Evaluation

TOTAL BASELINE COSTS 1124.24 | 0.00 1124.24 | 169.98 | 0.00 169.98
Physical Contingencies 34.65 0.00 34.65 0.00 0.00 0.00
Price Contingencies 10.26 0.00 10.26 1.55 0.00 1.55
TOTAL PROJECT COSTS 1169.15 | 0.00 1169.15 | 171.53 | 0.00 171.53

iv. PROJECT DESIGN

To address these critical gaps the following Components and€d@oponents are
proposed in theroject All the subcomponents have been considered in an integrated manner
so that maximum benefit is achieved by the farmers.

Component A: Horticulture Production and Diversification

The focus of this component is to enhance horticultural competitiveness at the farm level by
supporting access to knowledge, technology and finance in order to increase long term
productivity and farm income in an environment marked by changing marketrnzatind
increased climate variability. This wil/
free planting materials, supporting sustainable intensification and diversification of
horticultural production through technology and knowledge transfetuding harvest,
capture, collection, delivery and distribution of water and strengthening applied research and
development and enhancing the access to finance to prodii¢erscomponent has the
following sub components:

A.1 Enhance Availability and Adoption of Elite Planting Materials and Horticulture
Technology Transfer

The main objectives of this stdmmponent are enhancing availability and adoption of
improved trueto-type, disease free, elite planting materials of horticulture crops by
establishinga locally robust nursery industry (including supportive regulatory structures)
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capable of meeting demands for high quality and diverse planting materials and supporting
adaptive research and development and dissemination of improved technologies tagroduce

Developing and commercialization of improved fruit tree cultivars that meet consumer
expectations is important for economic sustainability of fruit tree industry in the State. In
many leading fruit producing countries (especially for pome and stoiis) frplanting of
dwarf/semi dwarf tree has become the industry standard. Advantages of dwarf/semi dwarf
trees compared to standard trees are four fold viz., a shorter gestation period, higher tree
density and thus higher production per acre, better guaditause of more sunlight capture
leading to better sugar production and improved flavour, faster and less expensive pruning,
thinning and fruit harvesting and favourable cash flows. As such with the dwarf and semi
dwarf trees, a small but significanteld is expected during the second growing season of
orchard, substantial in third growing season, and mature yield in season five. In addition to
higher vyield, early achievement of breakeven through dwarf/semi dwarf technology allows
growers to adapt momeadily to changes in market preferences, as they are able to produce
trees that bear fruits more quickly, and are also able to replace old trees with new varieties to
meet consumer needs, if required.

However, inadequate availability of quality plantingterial is an important deterrent in the
development of a sound horticulture industry in the State. It is of special significance,
especially in fruit tree crops which have a long gestation period and effects are known only in
later stages. Fruit growergve very limited choice of good quality elite planting material. At
present, the State depends on mostly unregulated small scale private nurseries which lack
modern infrastructure for nursery management, sell plant material of unknown pedigree and
often erounter unavailability of standardized root stocks and non maintenance of healthy
stocks of elite varieties.

To address these issues, GoHP has recently adopted a series of important measures such as i)
amendment of Himachal Pradesh Fruit Nurseries RetisirAct, that not only enable the
establishment of a network of quality nurseries, but also promotes stricter enforcement of
quality standards. The project would support hiving off the Progeny cum Demonstration
Orchards (PCDOs) belonging to the DeparttadHorticulture into Special Purpose vehicle

(SPV) with the objective of creating a commercially oriented nursery production and
marketing organization that has advanced and integrated production and multiplication
facilities, and can offer producers apdvate sector nurseries with elite planting materials

and clean mother stock material at competitive rates

The project support for enhancing the access to elite planting material in the State would
comprise of three major interconnected interventioms Wi Standardize and certify planting
materials by implementation of a system of inspection and certification, ii) training and
capacity building of private sector (small scale) nurseries, organizing them into a nursery
grower associations and iii) suppothe newly established SPV for modern nursery
production.

This subcomponent will support, (i) importing of trie-type, disease free planting material
(both root stocks and cultivars); (ii) strengthening of post entry quarantine facilities and
diseaseand pest surveillance; (iii) establishing nursery using modern techniques in
propagation; (iv) training and capacity building, including study tours, workshops, vocational
and academic training, preparation of technical advice module , etc; (v) inteahatio
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technical assistance to SPV, for a period of five years, to ensure implementation as per
International standards, (vi) collaboration with international nurseries/research institutions for
joint venture and partnership; and (vii) adaptive research enmelapment and dissemination

of improved technologies in broad thematic priority areas (including development of
package of practices for management of high density planting, pollination, fertility
management practices, labour saving agriculture techiesldgr women, expanding the
usage of bio control agents and bio fertilizers, etc) to be implemented under the
subcomponent A. The adaptive research programme will be built on the existing
technologies developed by the UHF and those sourced internbtional

A.2 Promoting Climate ResilientTechnologies and Adoption

The objective of this subomponent is to support sustainable increase in productivity of fruit
crops, and promote the adoption of climate resilientfaom technologies. To achieve these
objectives, this subcomponent would promote (i) development of new orchards using
dwarfingsemi dwarfingtechnologies ( about 13700 ha) (ii) diversification of the horticulture
production base (about 4500 ha); (iii) replanting old senile and unprodagipte orchards

by developing soil fumigation systems appropriate for hilly terrain and introducing
alternative integrated soil management practices and services (about 3000 ha); and (iv)
Scientific Managemenof ExistingOrchard (SMEOpractices in the egting apple orchards
(about 8800 Ha) by modernising farm management practices, including new piysiem

and structures, canopy management, integrated pest, disease and nutrient management
systems, fertilizers and irrigatiomanagement. Thisubcomporent would support the
development ominor community irrigation system for storage, distribution and delicéry
water, to overcome variability during the critical summer months and to ensure sidble
moisture during bufbrmation flowering and fruitirg (about 1960 Ha)

Onfarm integrated crop management (ICM) demonstrations will be the core project
intervention under this sutomponent, and the main vehicle for the dissemination of
improved technologies to the producers. The ICM demonstrations wilidigrc (i) the
demonstration and adaptation of locatgpecific technologies, including technologies that
meet the changing climatic conditions like low chill cultivars of apple, new dwarfing/semi
dwarfing technologies, soil remediation, an&il net etc. (ii) pollination management; (iii)

soil test and leaf analysis based application of fertilizers (including use of organic manures,
bio-fertilizers); (iii) integrated pest management (including use ofpkgticides); (iv)
cultural practices (like pruninganopy management etc.) at the optimum stage of crop; and
(v) efficient methods of ofarm water management (including micro irrigation). Where
feasible, special efforts will be made to include low cost methods for improviigrion
water use efficiencysuch as alternate furrow irrigation, paired row irrigation, use of crop
residues as mulches for reducing evaporation loss, etc., as an integral part of ICM
demonstrations.

This subcomponent will support a package of institutional, physical, and imgroser
management related activities, which will include, among others: (i) development of new
minor community irrigation systems for storage, delivery and distribution of water to
overcome variability during critical summer months (about 12600 ha)yeijodelling,
improvement and strengthening of existing community minor irrigation systems (about 7000
ha); (iii) formation of about 1000 Water User Associations (WUAs) which will be
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responsible for planning, execution, operation and maintenance of theuodsminor
irrigation system; and (iv) fostering and capacity building of water users organizations.
Activities to be financed under this activity include: (i) capacity building to promote self
management by communibased institutions; (ii) technical sistance for preparation,
implementation and monitoring of development plans; (iii) services of NGOs / field
facilitators, engineeringupport consultants, etc., to assist with community mobilization,
capacity building and technical assistance; (iv) precwent of survey equipment and GIS
maps etc.; and (v) developing and improving minor community irrigation system for about
19600 ha. The project will also support WUA training and capacity building in key areas
such as: planning and implementation of mire@mmunity irrigation systems works;
preparation and implementation of operations and maintenance (O&M) plans; assessment and
collection of water charges; maintenance of records and accounts; improvediveateg

and utilization; and participatory monitog, learning and evaluation. Although the
infrastructure that will be needed for the development of minor community irrigation systems
will emerge from the actual field level assessment, through participative consultation and
crop water budgeting, illusdtive features will include, water harvesting structures,-poéd

tanks, check dams, small lifts, high density poly ethylene pipes, etc.. Tihmsytonent will

also support podtarvest management demonstrations for promoting farm level cleaning,
grading, packing and value addition of horticulture produce. Other activities will include
training and exposure visits for farmers, training of trainers, workshops, etc. Training topics
will include, but not limited to, good agricultural practices, agribusinegmnagement,
negotiating in the market, basic accounting, record keeping, etc. The project will also support
adaptive trials for testing promising crop husbandry practices afarmnwater management
technologies which are at an advanced stage of dewelapand require ofarm testing,
refinement and validation. The project will finance the extended presence of a technical
assistance consultant firm which will assist with the planning and management of
implementation of investments in this componedditionally, two Centres of Excellence

will be established in the state in technical collaboration with international agencies. These
agencies will be competitively selected at implementation.

A 3. Facilitation of Access to Financial rvices andBuildi ng Financial Capability

The objective of this subomponent is to ensure that adoptee farmers have the financial
capital to make the farievel investments necessary to participate in the project and the
financial capacity to do this in a responsible manhas. estimated that about 75 percent of

the adoptee farmers under the project for new area expansion and replantation will need
access to longerm credit. At an average investment cost of $16,000 per hectare and 21,200
hectares (new area expansion & repitation) of coverage expected, the fatavel
investment needed over the project period is estimated to be US$339 million. Assuming that
at least 75 percent of this investment will need to be financed by farmers through borrowing
from financial institutims, the amount that will be needed is estimated at US$189 million.
This amount is not too large considering that this is over a period of seven years and the
current annual financing to the sector is at least US$250 million. Further, in consultations
with the industry, major financial service providers indicated willingness and interest in
reversing the trend of falling share of medium and long term credit to the sector. Commercial
banks interests are also strengthened by the fact that (i) clonal rodestbalogy, unlike

the current seedling based technology, enables financial service providers to develop new
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credit products since the gestation period is much lower; and (ii) financial returns of the
clonal technology is about four times of theures flom the current practicesHence, the
project will undertake targeted activities to ensure that the appropriate credit and insurance
services are available to the project beneficiaries and they use them prudently.

The project will support: (i) the dexapment of appropriate loan and insurance products and
their responsible provision to farmers, in partnership with the National Bank for Agriculture
and Rural Development (NABARDYNd financial services providers; (ii) the development of

Key Facts Statemestfor the new products that provide key information regarding the
products in simple accessible language that will be available to farmers prior to their buying
these products; (iii) the use of mobile phone based communication to inform producers of key
events like due dates for loan instalments and insurance premiums, loan amounts and
insurance claims that arecredited from loan account; and (iv) financial education and
counselling to producers to ensure that they have financial resources necessary to make
project investments through savings and prudent borrowing; use insurance to protect their key
assets; and, are better prepared to prudently save and invest income generated from the
investments. To effectively undertake the above activities, the projédinance targeted
analytical and technical assistance activities including studies on producer demand for
financial services and financial capability. Financial education/counselling will be provided

to farmers at key stages of the investment cycle inneeship with financial service
providers.

Component B: Value Addition and Agri-enterprise Development

This component will enhance market access for farmers through value addition at the farm
level, through improved postarvest handling of their produd® meet the demands of high

value markets, and support increased private investment in the development of value chains,
processing, marketing and other field services.

B.1 Product Aggregation and Sale Tirough Producer Associations

The objective of thiscomponent is to organize the producers into farmer producer
organizations (FPOSs), develop their capacity and skills for marketing for accessing wider
markets, and investment support to these FPOs for establishing common services centres
(CSCs). The CSCsra conceived as small scale aggregation places owned, managed and
operated by FPOs. The project will finance produatigmanddriven investments, on a grant
basis, to FPOs, for establishing CSCs and it will be made available based on the business
plans prepared bthem The grants provided under these activities will be supported at 75 per
cent of cost with 25 per cent contrilmnt in cash/kind byeneficiaries The mobilization of
producers groups, FPOs and establishment of CSC will be carried out by suitably qualified
service provider hired by thegject. Establishment of about 865Cs would be supported by

the projectprimaily focusing on vegetables, fruits and cut flowers.

The FPOs willundertake variousctivities such as bulk purchase of inputs for sale to
individual members, marketing of produce, grading and quality control and enhancing access
to distant and higher vadumarkets by passing existing marketing inequifiée benefitsto

the member of FPOs are expected to be higher price through the combination of larger
critical mass of saleable produce, thereby providing economics of scale, saving in transaction
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costs, ad strengthened negotiation positions, coupled withattteed value achieved through
primarily grading and packing.

B.2 Supply Chain Infrastructure Supportand Rloting Negotiable Warehouse Receipts

The objective of this sub component is to establish aemmodupply chain, that prevents
wastage and value erosion, and allow access to more distant markets, and enable secondary
and tertiary processing thateateshigher value for the produce. To achieve this goal, this
subcomponent will support upgrading, camodernizingthe supply chain infrastructure,
consisting of cold chain and processing facilit@shpmcto be operated on a fqrofit basis
underoperational management arrangements with private sector partners

The GoHP has taken measure to transfoxmstiag HP Horticulture Produce Marketing &
Processig Cacorporation(HPMC) from a Stateowned State managed to a State owned,

and privatesector managed entity by adjusting th® r p o r raldvanbstatdesand Hgws.

By doing so, GoHP has ensured that envisaged investments under the project aimed at
improving marketing and processing infrastructure are operated ofpeofirbasis.

By supporting the capacity and faciiti of a professimlly managedand commercially
oriented HPMC, with its cold chain and processing facilities operated under PPP
arrangements, the project would:

1 Improve the capacity of the growers to utilize markets to their financial advantages:
Though, HP has seen invemnts in cold chain by private players, all of which is
based on trading model wherein the private player procures the apples during season
and sells it during the off season, with risk and rewards are borne by the private
players. As such the availabilitgf cold chain on a rental basis to producers is
virtually nonexistent in HP. By supporting the increase in the capacity of HPMC
owned cold chain, which are operated under PPP arrangements, with 50 percent
storage space earmarked for producers, the prpjewides arbitration opportunities
to the producers in the state.

1 Create an alternative marketing channel: the Project will also support negotiable
warehouse receipts (NWRs) on a pilot basis, in order to providehpostst finance
against the storedoods and facilitate NWR based trading. This will be done in
conjunction with commercial banks, accredited controlled atmospheres and electronic
commodity exchanges. FPOs that are formed under the project will be affiliated with
the accredited controlledraospheres storages for the purposes of warehouse receipt
financing and/or electronic spot trading.

1 Investments in the cold chain will also reduce seasonal gluts, extend the marketing
period by withdrawing some supplies from the fresh spot market and storing them for
off-season marketing. It will thus relieve the downward pressure on the spot prices,
especially with the anticipated higher production due interventions under Component
A.

1 Likewise, the removal of large volumes of processing grade apples, (essentially the C
grade apples, currently estimated at about 20 percent of grower output) from local
circulation, supports higher prices for the remaining volumes of apples by product
differentiation and market segmentation, while still being quite profitable to HPMC.
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The activities to be financed will include modernization and upgrading of HPMC
existing pack houses ( from 24,000 mt to about 33,000 mt capacity per year), controlled
atmosphere (CA) storage (from 4,000 mt to about 6,500 mt capacity), processing facilities
(upgraded to 80 mt per hour, and enhancing the packaging capacities at two HPM; plant
proposed 57,000 mt pack house capacity and 4,000 mt CA volumes based on fruit production
volumes in the later years of the project; feasibility studies; investment support for goods and
equipments; consultancy serviceapacity building and training:he infrastructure that will
be needed each of the cold chain and processing facility will be determined individually for
each location and will emerge from the business and market needs assessment. The process
of business and market need assessment,aailyf design will be facilitated by a qualified
service provider. An illustrative list of infrastructure that will be financed under the project
includes, among others, packaging, storage, food quality testing anichsideanufacturing
of value addednpducts, colowgrading machine lines, etc.

B.3 Agri-Business Promotion Facility (ABPF)

The project will establish an AgBusiness Promotion Facility (ABPF) with the main
objective of: (i) promoting private investment in local horticulture agribusirfessgring
backward and forward linkages in horticulture value chains, and promoting positive policy
change; and, (ii) providing agribusiness incubation services, with the objective of identifying
and supporting entrepreneurs and facilitating their investnm the local agribusiness sector

T this will consist of both technical support and business mentoringvieagethe required

skill sets.

ABPF will provide pre and post investment support for-agtrepreneurs. This will include,
among others, scamyg the market for potential opportunities for entrepreneurs to participate,
conducting market studies and value chain analysis; holding investor meets (including
outreach initiatives); establishing a mentor network; scouting for new technologies; assisting
small and medium private entrepreneurs to prepare business and financial proposals; and
providing incubation services to emerging agentrepreneurs. It will also facilitate
agriculture policy seminars, thereby providing a forum for stakeholders in HahRcadesh

to discuss improvements in the agribusiness investment climate. ABPF will facilitate linkages
between enterprises and clients. Networking between entrepreneurs, farmers, government,
and other stakeholders will provide valuable feedback towenekting a more conducive,
business enabling environment, to attract private investment in the local horticulture industry.
The agribusinesses supported though ABPF could be value added manufacturing or service
businesses supporting horticulture produttidore widespread availability of such services

and market outlets will further encourage farmers to take up improved production and post
harvest handling technologies.
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The ABPF will provide matching grants to new and existing agro enterprises (including
commercial and existing agro enterprises, commodity associations and producer collectives)
that are actively seeking to expand their operations. The grants will be provided on a
competitive basis and the maximum proportion will be similar in value toptttaided to
producers (under component A and salonponent B1). Selection criteria for these grants
will include: (i) additionally(the grant is not simply replacing commercial capital); (ii) have
some public good character that benefits many participants in a value chain; and (iii) has the
potential for systemic impact (for jurgiarting structural changes in the sector for adoption

of a new technologyetc). Lastly, the ABPF will work with financial services providers to
facilitate availability of investment and working capital financing for these enterprises. This
will be done by financing targeted analytical and technical asssstactivities that can help
financial servie providers in develop new agmterprise financing products (including credit
guarantee mechanism) or refine existing products.

Component C: Market Development

The focus of this component is tmprove famers access tmformation and intelligence,
improve transparency in price discovery;, improve market infrastructure and services in
traditional wholesale markets, and making market management more efficient and responsive
t o f ar meAccéoslingtyghes dosnponent hasllowingsub components

C.1Up-gradation and Modernization of Select Agricultural Wholesale Markets

The main objective of this sutbomponent is to upgrade and modernize selected agricultural
wholesale markets, by enhancing efficiency and reducing transaction costs, enabling
automation of the business processes in the market and alsap@tandalone pisical
markets to distant buyers. To achieve this goal, thisceniponent will support upgrading

and modernizing the market infrastructure in agriculture wholesale markets, including about
16 primary and secondary wholesale markets managed by Agricittoduce Market
Committees (APMC). APMC would contribute 20 percent toward the cost of market
upgrading.

Mar ket upgrading wil/ be supported by the
promotes improved handling of commodities, improved hygiene amgroved price
dissemination. The infrastructure that will be needed in the wholesale markets will be
determined individually for each market and will emerge from the market needs assessment
through participative consultation with the market users. Theepso®f market need
assessment, and market design will be facilitated by a qualified service provider. An
illustrative list of basic infrastructure that will be financed under the project includes, among
others, auction hall, internal roads, toilets, pagkiprice display board, loading platform,

ramps, fence, etc.

Market modernization will be supported by suitable automation, including electronic auction,
bringing about greater ease, accuracy and speed of transactions for the benefit of all the
market paticipants. Electronic auction will usher in greater transparency in price discovery,
also encouraging wider trade participation thereby increasing competitive pressures. The
system will also open up the possibilities of selling produce throughcion, wthout

having to bring the produce to the physical market yards, by enabling remote buyers to
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participate in the electronic auction, by creating a virtual market network. Activities to be
financed include (a) feasibility studies; (b) investment suppoigdods and equipments; and

(c) capacity building and training. The expected results are: (a) improvement of transparency
in the price discovery; (b) automating the business transactions of the markets; and (c)
opening up of a standalone physical marketistant buyers.

This subcomponent will also support: (i) capacity building and training of market
functionaries and implementing agency staff. Although the training needs will come from
training needs assessment, an indicative list of trainings willudeclplanning and
implementation for market improvement; preparation and implementation of operations and
maintenance plans for the market; pbatvest management; marketing and market
extension; maintenance of records and accounts; and market chargati@stimnd
collection; (ii) technical assistance for the preparation of detailed architectural designs and
work estimates along with detailed project proposal for each market through a specialized
agency to be engaged under the project as consultantse\igw and quality assurance of

civil works by independent market field gineers (MFES) of the projecand (iv) technical
assistance for effective enforcement of provisions of the Himachal Pradesh Agricultural
Produce Marketing (HPAPMC) Act, Rules angl&vs, and the newly setup agriculture
market regulator in the state. The expected results are: (i) increase in the number of farmers
satisfied with improved markets; and (ii) increase in the volume of market transactions.

C 2. Setting up Economiand Market Information and Intelligence (EMI) cell

The main objective of this subcomponent isto increase information transparency,
productivity, profitability and market access to the farming community inStaée. To

achieve this, the project would supptine setting up oEMI cell within the HPSAMB.

EMICis expected tgrovide producersenterprises; and tradatermediarieswith relevant
information, technical knowledge, and market intelligence; and support diversification and
intensification of horticulire production, aimed at responding to market demand and climate
variability. To date, such a comprehensive service is at an infant stage in the State and needs
to demonstrate its value, improve its content and outreach, and reduce cost

This subcomponentwill support a solution access architect for market information and
market intelligence. For market information, project would support dissemination of targeted
information through information and communication technology (ICT) in partnevgitip

the exising private players. For market intelligence, the project would support preparation
and dissemination of commodity outlook reports; creating a database of buyers, traders,
agribusiness and transporters. The aim is to create a body of commercial and market
knowledge on horticulture marketing and production, and to establish a system of
communicating technical, economic and market information to the producers and department
staff,. Toward this, the project would hire a qualified service provider to the csthhf
(illustrative staffing consists of economist, market analyst, IT expert, etc.)

Component D: Project Management, Monitoring and Learning

This component will ensure the effective implementation of the project activities and monitor
and evaluate project implementation progress, outputs and outcomes, building on
implementation experience. This component will support: (i) establishment araiiopgof
Project Coordination Unit, which will oversee and coordinate the activities of the
implementing agencies of the project; (ii) establishment and operations of Project
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Implementation Units in the respective implementing agencies; and (iii) sefingf a
monitoring and evaluation (M&E) system for the project, including a project management
information system and contracting an external M&E agency to monitor project activities and
impact. This component will also finance dedicated staffing for tbgeqt activities that are
attributable to the outcomes of the project, consultancies, training and related materials,
office equipment, and operational costs.

The component will also support Government Processerigmeering (GPR), of the
Horticulture Department, to enhance operational efficiency in administration and service
delivery. GPR will focus on improved citizen focus and experience, minimized process
complexity, cost and service delivery time, increased transparency levels, and reduced
administative burden.In order to achieve the desired outcomes the project will finance
development and deployment of an Integrated Horticulture Management and Monitoring
System (IHSMS) so as to improve service delivery as well as real time monitoring and
evaluaion of all the activities carried out under various components of the project. The
proposed system will leverage the potential of GIS technologies for evidence based
monitoring and planning. The modules of this system will include: Horticulture Sectat;Port
Department Wide Management Information System (MIS) Module; Mobile and Cloud based
Monitoring and Evaluation Module (M&E); and Citizen Engagement and Grievance Redress
Module.

Component A Horticulture Production and D iversification

The objective of tts componentis to enhance horticultural competitiveness at the farm level

by supporting access to knowledge, technology and finance in order to increase long term
productivity and farm income in an environment marked by changing market patterns and
increeed climate variability. This wil/l be dc
free planting material, supporting sustainable intensification and diversification of
horticultural production through technology and knowledge transfer, including harves
capture, collection, delivery and distribution of water and strengthening applied research and
development and enhancing the access to finance to producers.

Himachal Pradesh has a comparative advantage over other states of India for the growing of
temperate crops such apples pearsandstone fruits The opportunity to develop thesemps

in a competitive scale isupported by the growing demand from tleenéstic market where
temperatecrops are seen as highly desirable. Other industtiel as nutend floriculture

could also be developed and expanded, potential is also there for the develmpmemarm
temperate/subtropical crops in wanparts of the Statdo exploit the market outside the

main production period of warmer of India. The overéfita will be to extend the range of

crop options, extend the productive season, and expand the climatic zone range exploited by
horticulture

Himachal Pradesh orchardsquire redevelopment with new plant material, new production
technology, andhe growers need trainiran best international practicdfiese new growing
systems require more critical management inputs incluidiiggation, nutrition, plant
protection anccanopy managementhe marketled diversification and intensificatioof the
Himachal Pradeshorticultureindustieswill rely on threemajor activities

54



i) Planting of new orchards within appropriate climatic zonesAgro-climatic
conditions of State arevell suited for the production of different types of fruits
ranging from temperate to sub tropical fruits. The illustrative area to be covered under
fruit crops in different zonesnder the projeads given below.

Zone District/area coveredunder | Fruit Crops Area to be
the zones covered
(Nlustrative )
under crops
(Ha.)

Sub tropical, Sub | Una & Hamirpur District and Mango, Citrus ang 4000
mountain, Low Hill parts of Bilaspur, Kangrg Litchi
Chamba, Sirmour and Solar
Sub tropical, Sub| Mid hill area of Solan| Peach, plum, Apricot 6350

humid, Sirmour, Shimla, Chambd cherry, walnut, apple
Mid-hills Mandi, Kullu and Kangra pear, pomegranate
WetTemperate High High reaches of Shimlg Apple, Pear and Cherry; 7300
Hills Mandi, Kullu,  Sirmour,

Chamba
Dry Temperate High Lahul Spiti, Kinnaur, ad| Apple,walnut 550

Hills & Cold Desert Bharmourand Pangiarea of
Chamba district
Total 18200

i) Replanting old orchards and;
iii) Introducing scientific orchard management practices in existing orc¢hards
Rejuvenation

Replantation of old orchards and scientific orchard management practices in existing
orchards/ rejuvenation will be done in apptep only.These activitieshall be carried out in
Shimla, Kullu, Mandi, Kinnaur and Chandiatrictswhich coversabout 95 %of area under
Apple plantation (102727 Ha ) out of total apple plantation (107686 Htng Btate (Source:
Department of Horticulture, HR201415)

This component will have three sub components as below:

A.1 Enhancing Availability and Adoption of Elite Planting Material and Horticulture
Technology Transfer

A.2 Promoting Climate Resilient Technologies andAdoption
A-3 Facilitation of Access to Financial Services and Building Financial &ability

A.1 EnhanceAvailability and Adoption of Elite Planting Materials and Horticulture
Technology Transfer

The aim is to (i) enhance availability and diversity of improved disBasegenetic
material for adoption by growers by importing new rootstock and scion material, and
establishing nurseries in PCDOs using modern techniques for propagation and release of
rootstocks and grafted plants; @)rengthening of post entry quarantine facilities and disease
and pest surveillance; (iii) establishing nursery in SPV using modern techniques in
propagation; (iv) training and capacity building, including study taumoskshops, vocational
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and academic training, preparation of technical advice module , etc; (v) international
technical assistance to SPV, for a period of five years, to ensure implementation as per
International standards, (vi) collaboration with inteiorél nurseries/research institutions for

joint venture and partnership; and (vii) adoptive research and development and dissemination
of improved technologies in broad thematic priority areas (including development of
package of practices for managemesft high density planting, pollination, fertility
management practices, labour saving agriculture technologies for women, expanding the
usage of bio control agents and bio fertilizers, etc) to be implemented under this
subcomponent.

By the end of the progimme, the appland other fruit crops in Himachal Pradesh will have a
diversity of highperforming cultivars for a variety of markets, capable of meeting market
trends and demands. The chosen cultivars will be grown on rootstocks suited to local
conditiors for optimising fruit production and quality while facilitating tree management and
effective pest and disease management. A local and robust nursery industry will be capable of
meeting demands for higluality and diverse planting material.

A.1.1 Import of Elite Plant M aterial

1 Good planting material and plant varieties are vital to the success of this programme.
The current practice in apple orchards in the state is to use seedling rootstocks, which
generally have excessive vigour, poor diseassistance, poor yields and high
variability. Best practice internationally is to use clonal rootstocks developed for
particular vigour, disease resistance and other desirable characteristics. These clonal
rootstocks are highly productive and also verycpogous, facilitating cropping in the
first/second year after planting feathered trees, reaching upto 90% production by year
5(on M9, M 26) to 7 years (on MM 111, MM 106) depending on the rootstock used.
Planting densities with clonal rootstocks are samigally higher than seedling
rootstocks, so expansion and significant replanting of orchards in Himachal Pradesh
will require substantial numbers of trees to be supplied locally. While these trees
could potentially be sourced internationally, this is eryvexpensive option for
growers and brings with it the risk of introducing new pests and diseases, added costs
and delays due to quarantine requirements; thus the need for high quality local
nurseries. Imported material will be used for establishmentrgeny mother plants
for subsequent multiplication, and for early planting of demonstration orchards which
will help in early determination of the best rootstocks and varieties for subsequent
multiplication. These imports will have to follow strict quaiaatand posentry
guarantine (PEQ) protocols. By about year 3 of the programme the newly established
nurseries should be producing sufficient nursery plants to meet grower demands and
programme targets, thus avoiding the further import of plant matandl its
associated risks and costs. Locally produced trees will be substantially cheaper than
imported trees.

1 Current nurseries and practices used locally will be unable to meet the considerable
demands for planting material in this programme. Interndtioest nursery practices
shall be followed, using modern techniques for rapid multiplication of quality nursery
trees. International expertise to assist in rapid nursery development and to facilitate
technology transfer and use of improved practices $fmimportant to ensure that
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production targets are met and that the apple area expansion and replanting
programme in particular is not delayed for want of planting material.

1 There is a need for new varieties and superior planting material. The selet¢hierseof
should be driven by domestic, consumer, and market forces. Initial variety /bud wood
and rootstock selections should be based on advice from local and international
advisors, and from experience of local growers, department and university
researchex. The mix of varieties may likely change over time, as experience in
different HP districts identifies which varieties perform best. Controlled trials in the
demonstration orchards and possibly also
driving this process, but the final choice of what to plant should rest in the hands of
growers rather than imposed on them by the programme. As the project progresses
and planting material is released to growers, there should be tracking and systematic
recording to povide a database of programme uptake and success. There should be
flexibility in initial nursery establishment to allow for future changes. For example, a
wide range of material should be imported and propagated, at least on a small scale, to
allow for rgid exponential multiplication as future trends dictate. Regional
workshops to discuss market trends and demonstrate cultivar suitability in various
local environments should be an integral part of the programme which shall be taken
care during the routiniarmers training /workshops.

SelectionCriteria for t he Import of Plant M aterial

€) Criteria for Selection of Plant Material: The selection of plant material has been
done in consultation with growers, department of horticulture, university, etc.

I.  Focussed Group Discussion for Selection ofavieties:-An intensive stakeholder
consultation was done to take decision to identify preferred and suitable varieties and
rootstocks. The progressive growers were of the view that in order to compete with
international market there is an urgent need to import ingorovarieties and
rootstocks of temperate fruit which should be made available to the farmers in
sufficient quantity and at nominal rates. Similarly in case of sub tropical fruits the
growers were of the view that promising cultivars available in the gpshwould be
made available to them. As per the knowledge and experience of the farmers they
have recommended a number of varieties/ rootstocks, which have been included in the
list of plants to be imported under the project.

II.  Clonal Rootstock BasedHigh Density Plantation Sudies:-

The studies on High Density plantation of apple were carried out at RHR & TS
Mashobra of Dr. YS Parmar UHF, Nauni, Sokard department of horticulture farm
at PCDO Annu in Shimla DistricAgro Economic Reasearch Centre, HPUin3a
also studied the impact of high density apple plantation.
lll.  The Inferences Drawn from Various Research ®idies are:
a. Dwarfing rootstocks M26 and M9 are more precocious as compared to
vigorous rootstock MM 111.
b. More no. of plants (2667) can be accomntedger hectare on M 9 rootstock
as compared to MM 111.spur type apple varieties planted on clonal rootstocks
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M 26, M 7, MM 106 and MM 111 have been recommended as promising
combination because of low gestation period, uniformity in fruit size and
colourand more production per hectare.

c. A case study of AERC indicates that average yield of high density apple
orchards was recorded about t8dnesper hectare. The case study regarding
performance of clonal rootstocks and spur cultivars done by the State
Horticulture University, Department of Horticulture and AERC, HP
University Shimla is also enclosed at (Anrek)

These consultations served as a proxy for demand enumeration for preferred cultivars and
rootstock. List of shortlisted varieties is giverAainex A- 5.

The summary of number of rootstocks, whip plants and feathered plants proposed to be
imported for establishment of stool beds, bud wood bank, demonstration orchards at public
and private farms are given Table A1l. Imported planting materiahall also be provided

to Horticulture University (as per the demand) for laying out trials for development of
package of practices (POP) for high density plantafitve. import of plant material is to be

done during the firsthree years of the project priod PYO, PY1 & PY3 and thereafter,
multiplication of plant material shall be done in selected PCDOs and nurseries. However,
import of plant material can be extended to subsequent years, if (i) the desired
varieties/quantity of plant material proposed import is not availablduringPY0, PY1and

PY2 (ii) there is a demand of new varieties/rootstock from growers; and (iii) promising n
strains of varieties and rtatocks is available internationally and the same is recommended
by the University

Eligibility and Criteria for Selecting Suppliers of Plant Mterial 1

Only reputed nurserymen who deal with nursery production work shall be shortlisted for the
supply of plant material under the HPHDP project and shall also be redqoieehd the
catalogie of varieties of different fruit plants grown in their nurseries. Experience in quality
production and supply of nursery plants, clients proof of satisfactory performance shall have
to be furnished on or before submission of bids. Details gitAamex A- 6.

Pre Dispatch Inspection (PDI):PDI shall be mandatory for every consignment of planting
material to be imported in the State. PDI will helgptevent substandard planting material to
enter in the country. Pre dispatch inspection should be laptiee following officers;

i) Officer from department of horticulture having the knowledge of the subject.

i) Scientist from Horticulture University who have knowledge of ingest and
diseases.

Cost estimates for PD1i approximately PDI will cost about R3.0 lakhs per person per visit.

Cost per PYO PY1 PY2

person : _ '

per visit No. of | No. | Estimated | No. of | No. | Estimated | No. of | No. | Estimated
(Rs. In|Person of cost (Rs. | person | of cost (Rs. | person | of cost (Rs.
Lak.hs) visit | In lakhs) visits | In lakhs) visits | In lakhs)
3.0 2 1 6.0 2 34 |25 2 34 |25
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On arrival of consignment in India sample shall be drawn by a committee comprising
of University Scientists and officers from Department of Horticulture for insest,
diseases, virus screening, etc.

A.1.2Inspection and Certification System for Plant Material

The availability of true to type, quality planting material to the farmers is one of the essential
components for productivity enhancement and the proliferation of Horticulture Industry in
the stateLarge numbers of Fruit Nurseries have been established in Govt and private sector
in the State over the years to meet the ever increasing demand of the farmers for the nursery
fruit plants. The supply of quality planting material to the farmers is regulayethe
enforcement of provisions of the newly amended H.P. Fruit Nurseries Registration and
Regulation Amendment Act 2015.The production of plant material in the nurseries
established under the project in SPV shall be regulated by the relevant claesgsenf H.P.

Fruit plant Nursery Registration and Regulation Amendment Act, 2015. The certification
system for the certification of nursery plants has yeitbeen incorporated in the amended
Act.The project would support to bring in sound certificatiostsy in consultation with
Department of Horticulture.

Salient Features ofAmendedAct:-

1. Registration of bud wood bank besides Fruit plant Nursery
2. Enhancement in punishment on contravention of the rules of the amended act
3. Periodic inspection of Ngeries by team of Departmental officers
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Table Al.1 Summary of Plant Material to be Imported for Nursery Establishment and Early Release for Demonstration Orchards

Crop PYO PY1 PY2 Total (PYO to PY2)
Rootstoc | Feathered Whip plants | Feathered | Rootstocks| Feathered | Whip Feathered | Rootstocks| Rootstocks| Feathered| Whip
ks for | plants  for | for on farm | plants for | for stool | plants for | plants plants for | for stool | for stool | plants for | plants
stool Bud wood | demo demo beds Bud wood | for  on | demo beds beds bud wood | for on
beds orchards orchards orchards orchards | farm orchards & demo. | farm

(farmer's at PCDOs demo at PCDOs Orchards | demo
field) orchards orchards
(farmer's
field)

Apple 72000 17500 113500 6300 282500| 4900 29300 9900 304000 658500| 38600 142800

Pear 3000 900 5000 0 35500/ 1300 7800 2200 35500 74000| 4400 12800

Apricot | O 0 0 0 32000( 1800 4800 1800 32000 64000| 3600 4800

Plum 1000 0 0 0 47000| 1900 9600 1900 47000 95000/ 3800 9600

Peach | 500 0 0 0 63000| 2000 6000 2000 63000 126500| 4000 6000

Walnut | O 0 0 0 0 | 600 9600 600 0 0 | 1200 9600

Cherry | 2000 400 4000 0 15000/ 1800 10400 2200 15000 32000] 4400 14400

Total 78500 18800 122500 6300 475000/ 14300 77500 20600 475000( 1050000 | 60000 200000
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Al.2a Establishment of Special Purpose Vehicle (SPV)

With a view to ensure adequate availability of elite planting material to the growers in the
state, a conscious decision has been taken by the State Goargamese nurseries/ Progeny

cum Demonstration Orchards into Special Purpose vehicle (SP\(gtamoaous body to be
registered under the societies act. The SPV society with headquarter at Shimla shall be
headed by a senior technocrat not below the oddloint Director of Horticulturand he will

be assisted by specialist from different fields hrswas Pomology, Plant Protection from
Department of Horticulture. In addition to this, the society shall also be strengthened by
outsourcing financial, procurement experts and a civil Engineer. The nurseries shall be
managed by the trained staff, who would imparted training on all aspects of nursery
raising by the international experts. The manpower for each nursery would comprise of
Manager, Supervisor and other supporting staff. The planting material produced in the
nurseries shall be sold to the famsmieThese units shall be made self sustaiaimd) will cater

to the needs of the farmers within the state as well as outside the state. As the need arises, the
status of the SPV shall be changed from society to Corporation/ company. For undertaking
variousactivities by the society, the required funds shall be provided by the PCU, so that
various procurements are carried out as per annual action plan. It would be the responsibility
of the society to plough back the sale proceeds of the planting materiashauodt
incorporate the same in annual action plans. The project support for the SPV shall be
required from PYO to PY4 in terms of development of land, preparation of stool beds,
budwood orchards, demo orchards, fencing, irrigation, building infrastejctiarm
equipments etc.The planting material in the SPV shall be ready for sale during PY3 in limited
guantity and by PY4 on ward the adequate quantity of plant material shall be available for
sale and may generate good income for the SPV. At this staggP¥f shall be sustainable

and may be converted into company, if sufficient profit is earned after realising the recurring
cost. Department of Horticulture will depute the dedicated staff comprising of Horticulture
Development Officer, Horticulture Extensi Officer,Skilled grafter and -3 beldarsfor each

PCDO to be handed over to the SPV during PYO & PV1. Remaining staff for security and
casual labour shall be outsourced from the market.

Al.2b International C ooperation for Production of Quality Planting M aterial:

The SPV society will get membership of International Fruit Tree Association (IFTA) for
sharing greater understanding of high density plantation and new technologies for improving
quality of the nursery fruit plants.

The SPV shall also obtain mesrship of the International New Varieties Network
(INN).This is one of the best groups of nurseries managing fruit varieties worldwiake.
nurseries of INN agree to remit to each other all newly created fruit varieties for the purpose
of testing and comarcialization. The INN is a global organisation for the coordination of
new variety guardiansvarieties experimentation Worldde, plant propagation in highly
qgualified nurseries, commer ci al varieties
plantlr eeder 6s r i gAntestimatea mraogrd of &e 60 lakhs has kept for the
International collaboration with nurseries.
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Al.2c Support to Newly Established (SPV) for Modern Nursery Production:The
Progeny cum Demonstration Orchards (PCDOs) &amal university farms belonging to
Horticulture and Agriculture University will be transferred to the SPV society created to take
over the responsibility of creating appropriate infrastructure, so that the germplasm imported
from best available sources anouthe world is multiplied under the strict supervision of
qualified staff trained by the international experts. Efforts shall be made to fulfil the assessed
need of the growers fatifferent rootstocksnd high yielding cultivars suitable for different
agro-climatic conditions. These nurseries will also act as demonstration units and will also
generate best package of practices for high density plantation for different rootstocks and
cultivar. Efforts shall also be made to develop appropriate technolmgysuccess of
replanting of senile orchards and scientific management of existing orchards.

It would be the responsibility of the SPV society to create need based infrastructure, which
inter alia includes land development, creation of assured irrigatoditiés, strengthening of
existing building/construction of new buildings, stores, fencing etc, so that the following
important activities to be undertaken in the PCDOs/ farms are carried out smoothly.

Implementation Plan: Project will provide high qualy plant material to the farmers to be
covered under the project from the nurseries to be established under the SPV.For this purpose
following entities shall be responsible:

S.N. | Activity Responsible centre
1 Registration, inspection and record keepfighe nurseries | PIU- Horticulture &
as per regulation provided in the H.P. Fruit plant Nurseri¢ SPV
Registration and Regulation amendment Act, 2015 byt
state Govt.
2 Registration of SPV nurseries withwvw.enuesry.in for SPV
web platform which provides Websites or Web Stores for|
Plant Nurseries and Gardens. It provides an opportunity
Nursery owners to showcase and sell plants over web
3 Recognition/ accreditation of Nurseries with the Natig SPV & PIU-
Horticulture Board (NHB) Horticulture
4 Establishment of ICT based online Nursery Managen PCU & SPV
Information System (NMIS)
5 Preparation of SOP for the nursery production | SPV
management established under the SPV
6 Fulfilling India GAP specific to nursery production SPV

Keeping in view the above, the RIWorticulture will implement the provisions of the
amended act in a stringent manner. The Horticulture Department will ensure to register all the
fruit plant Nurseries grown in the state as per provisions of the Acthendiles laid down

for the purpose. All the nurseries to be established under the SPV, besides nurseries
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established in Govt and private sectors shall be regularly inspected by the team of officers of

the Horticulture Department.The team shall comprig@@following officers:

1. Deputy Director of Horticulture of the District
2. Subject Matter Specialist of thgea
3. Horticulture Development Officers of the Block

Inspection schedule for the teamThe team shall carry out three inspections of the nesse
registered to enforce the provisions of the act in following three stages of crop growth:

Inspection | Stage of plant growth Time period Remarks
(stage)
15t At the time of budding 1. (January to march fg To ensure that the by
and grafting operations | temperate regions nurseries) wood has been procurg
2. (March to July for Sul from the reliable sourc
tropical regions nurseries) and the grafting an
budding has been dor
on the desired rootstks
2nd At the time of active (April to July) To ensure that th
growth season of th nursery plants are fre
nursery plants from any inspect peg
and diseases and in ca
of any infestation sugge
suitable control measure
3 At the time when plan DecemberMarch To ensure that plar

material is eady for sale
to the farmers

( Temperate Nurseries)
July to August
( Sub tropical Nurseries)

material is free from al
insect pest and diseas
and is being provide
with proper label and ta

The India GAP for nursery production shall be followed for the nursery production under the

SPV as per detail given below in TableA.1.2

Table A.1.2:- India GAP Requirement for Nursery Production

Item Level India GAP requirements - Related to Compliance criteria
nursery
Propagation | Minor Has the recommended technology botl Verify for qualty
primary and secondary nursery, |control systems, viz
applicable, followed in raising th raised seedbeds s
seedlings in the open or under proteg solarisation granulad
conditions? Is the sourcef dechnology| application of
documented? insecticides,
drenching soil
surface with
fungicides etc
Documentation
should be maintaine
to verify claim.
Nursery Minor Are the preventive measures against p| Check if the planting
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Protection

and diseases taken? Are crop protec
treatments applied in the nursery or dur
plant propagation recorded? Is a recorq
approved  products and treatmg
methodology used during seedling groyv
in the nurserymaintained?

material is protecte

against pests an
diseases in th
nursery before
release. Necessa

documentation
should be maintaine
to verify the claim.

Stock scion
compatibility

Recognit
ion/Ceriti
cal

Is the selection of root @tk and scior]
appropriate and graft compatible?

Check the records fq
appropriate age an
growth of stock &
scion used and th
percentage grai
taken in the nurser
and visible
compatibility.
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A.1.2d Establishment of Elite Nurseries under the SPV by Import of
Appropriate Plant Material to Meet theProject Targets
Selection of Nursery sites

Vi.

Criteria for selecting nursery sites are based on suitability of land and local climate for
the intended crop, irrigation water supply, curreritastructure available and the need
for development of new, personnel availability (both for nursery management and
labour), security (versus people and animals) etc. The structural and financial
arrangement of the nurseries will also be importamitially the nurseries will be
located on PCDOs and university land, but it is expectedhat more nurseries will

be established in private sector as demand for planting material increases.

The project proposes to establish nurseries on PCDO and Univearsitydapable of
supplying reasonably priced high quality trees in numbers sufficient to meet grower and
industry expansion/replanting demands. The project will provide planting material for
the establishment of new orchards in about 18200 ha area amdgtantation in about

3000 ha area during the project period.

Plant material required for nursery establishment will include elite fruit trees for bud
wood banks and rootstocks for stool bed establishment.To facilitate rapid establishment

of demonstration bl ocks on PCDO and ear |

additional material will be imported for grafting and release after 1 year under
guarantine nursery conditiond.he stool beds and nurseries will be established
predominantly using material imported from reliable international sources.

A summary of importplanting material requirement and its sequencing of import is
shownabovein Table A11l. The detailed breakdown of rootstocks and varieties is given

in the Annex7(a) & (b) and their respective characteristics are given in Annex8.
Selection of listed Rootstocks and Varieties/bud wood are based on the advice from
local and international advisxy and from a survey of local growers, department and
university researchers (Ann&&5.1).

Year wise and cumulative land requirement to mtwt project objectives are
summarised in Tabla.1.3 andTableA.1.4. This table includes PCDO/University land
required for raising nursery plants. The nursery area requirement calculations are based
on estimates of good commercial nursery practice, and make a number of assumptions,
including: (i) Number of rootstocks planted for stool bed establishment willsbeots

per square meter; (i) Number of stools/stock produced per stool bed \8ib Is¢ocks

per stool beds in year 2 aneB7stocks per stool bed during the subsequent yéays
Number of stocks accommodated for budding/grafting will be aboutrispteer square
meter; and (iv) with a 70 per cent success rate from planting to saleable; and 500 for
scion wood can be taken from a fully grown progeny/mother ¥48p and feathered

plants shall be made available to the farmers from these nurserigsthegroject on
uniform rates to be finalised by the project management. All the nurseries shall be
maintained in such a way that they become self sustainable within the project period.
Phasing of Nursery Production: n order t o c at airementoof t he
planting material over the project period of seven years, 35 nurseries would be set up in
the Progenyi cumDemonstration Orchards/university farms located in different areas

of the Statelnitially the stool beds shall be establishedtBmnpeate fruit plant nursery
multiplication in 28 PCDOs (including two university sites) and-8opical fruit plant

in 7 PCDOs. The breakdown of the PCDOs/University land destined for stool
bed/nursery production is given in Tabked.5.
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Table A.13. Year Wise Requirement of Area for Stoolbed, Nursery Multiplication & Establishment of Bud Wood Bank (BWB) and
Demonstration Orchards

. | Crop Stool bed (Ha) Area Required for Nursery Multiplication (Ha) - | Bud wood | Demonstration
No Cumulative Area orchards (Ha) orchards at PCDO
(Ha)
PYO PY1 PY2 PY1 PY2 PY3 PY4 PY5 PYO PY1 PYO PY1
1 | Apple 1.80 6.89 6.9 0.00 4.81 450 |72.9 72.9 5.75 1550 |5.50 4.00
2 | Pear 0.08 0.89 0.9 0.00 0.20 5.08 8.63 8.63 0.81 1.30 0.00 2.00
3 | Cherry 0.05 0.40 0.40 0.00 0.13 2.20 3.68 3.68 1.00 1.00 0.00 1.98
4 | Peach 0.01 1.58 1.58 0.00 0.03 8.49 14.82 14.82 0.00 1.80 | 0.00 1.80
5 Plum 0.03 1.40 0.95 0.00 0.07 6.38 11.08 11.08 0.00 1.71 0.00 1.70
6 | Apricot 0.00 0.80 0.80 0.00 0.00 4.23 7.41 7.41 0.00 1.62 0.00 1.60
7 | Walnut 0.00 0.00 0.00 0.00 0.83 0.83 0.83 0.83 0.00 1.50 0.00 1.50
8 | Pomegranat 0.00 0.00 0.00 0.00 0.50 0.50 |0.50 0.50 0.00 0.00 |0.00 0.50
e
9 Mango 0.00 0.00 0.00 0.00 3.00 3.00 3.00 3.00 0.00 0.00 0.00 3.00
10 | Citrus 0.00 0.00 0.00 0.00 2.00 2.00 |2.00 2.00 0.00 0.00 |0.00 2.00
11 | Litchi 0.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00 0.00 0.00 |0.00 1.00
Total 1.97 11.96 11.53 0.00 12.57 78.71 | 12545 | 12545 |7.56 2443 | 5.9 21.08
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Table Al1.4 cumulative Land Requirements for Stootbed and Nursery Roductionto
MeetTree Production Targets

Year Cumulative | * Cumulative | Cumulative total | Total land
total area | Cumulative | total area of | area of requirement
of stoolbed | total area of | budwood Demonstration (ha)

(ha) nursery (ha) | orchards orchards (ha)
(ha)

Year O | 1.97 0.00 7.56 5.50 15.03

Year1 | 1393 0.00 31.99 26.58 72.5

Year 2 | 2546 12.57 31.99 26.58 96.60

Year 3 | 2546 78.71 31.99 26.58 162.74

Year 4 | 2546 125.45 31.99 26.58 209.48

* The cumulative total area of nursery listed assumes that nursery land cansied i&s trees
are released to growers. This will rely on the successful use of chloropicrin, enabling land to be
treated between crop cycles and thenged.

(vii)  Clonal rootstocks will be multiplied in these nurseries in sufficient numbers and then
grafted with scions of desirable cultivars. Sufficient Buabd banks will also be
established in ProgeniycumDemonstration Orchards for supply of bwdod for
grafing using imported feathered trees of a wide range of varieties on vigorous
stocks Nurseries will be set up under the guidance of an international consultant or
partner using best international practice. Rootstocks will be budded/graftedwith
selected arieties for subsequent supply of whip or feathered trees to growers (as
shown in Figure7 and Annex 9).

(viii)  Suitable training of stodbed and nursery personnel is vital. International advice and
supervision will help to ensure that moderresb intenationalpractices are
implemented and adhered to, guaranteeing a suppligbfduality feathered trees to
growers. International best practices may neectthnetuned to suit local HP
conditions. Scientific trials will be required within thareeriesto optimise stool bed
productivity, tree production, featherirggc. at different altitudes and microclimates
in HP. This could also include investigation of hormone or other treatmentsdlyat

be required to stimulate feathering in th&P environment, as current nurserymen
report difficulties in stimulating feather development in the nursery.
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Figure 6-Flow Chart for Initial Nursery Propagation

nin

A summary of nursery production targets for releas@lahts from nurseries is given in
TableAl1.6. These targets are dependent on the successful import of material for nursery
establishment in PY@ PY2. Advice and followup support to growers will be an integral

part of supply of newplanting material, tochange and improve orchard practices, ensure
adoption of new technologies promoted under the project and to optimise the potential gains.
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Table A.1.5 PCDO/University land (Hectares) Proposed for Stool bed/nursery Production, Establishmerdf Demaonstration and Bud

Wood Orchard
Name of | Name of Location of Establishment of Stool beds| Est. Of BWB Est. Of Demo Cumulative Nursery area (Ha.) Total land
Crop district PCDO (Approx. 40000 plants/Ha.) | (approx 1100 orchards approx 60000 pl/ha (Ha.)
pl/Ha) (approx 1100 (3+4+5+6+
plants/Ha) 7+8+9+13)
PYO PY 1 PY2 PYO PY1l | PYO PY 1 PY2 | PY3 PY4 PY5
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Apple Shinla Duttnagar 0.5 0 0 0 0 1.2 2.5 2.5 2.5 3
Shimla Saahan 0 0 0.25 2 0 0 0 3 3 3 5.25
Shimla Anu 0.5 0 0.5 1 0 1 1.2 4.5 4.5 4.5 7.5
Shimla Chopal 0 0 0 1 0 1 0 0 0 0 2
Kullu Bajaura 0 1 1 1 1 0 0 5.5 7 7 11
Sirmour Kwagdhar 0 0.5 0.5 1 1 0 0 0 3 4.5 4.5 7.5
Sirmour Bagthan 0 1.5 1.5 1 1 0 0 8 10 10 15
Chamba Kilod 0 0.87 0.87 0 2 0 0 0 5 8 8 11.74
Mandi Janhali 0 0.12 0.13 0 0.5 0 0 0.5 1 1 1.75
Chamba | Nehla 0 0 1 0 1 0 0 0 0 0 2
Chamba Ulansa 0 0 0 1 0 0 0 0 0 1
Kinnour Pooh 0 0 0 0 2 0 0 0 0 2
Kangra Palampur 0.8 1.4 1.4 0 2 0 0 2.4 4 4 4 9.6
Solan UHF 0 0.75 0.75 0 2 0 4.5 14 14 17.5
Kangra HPKVV 0 0.75 0.75 0 2 0 4.5 14 14 17.5
Mandi Pangna 0 0 0 0 0 0.5 0 0 0 0 0 0.5
Kullu Chowai 0 0 0 1 0 0 0 0 0 0 0 1
Sirmour Jubbal 0 0 0 0 0 1 0 0 0 0 0 1
Chandresh
Sirmour Nohra Dhar 0 0 0 0 1 0 0 0 0 0 1
Chamba Dharwas 0 0 0 0 0 1 0 0 0 0 0 1
Sub total 1.8 6.89 6.9 5.75 15.5 55 4 4.8 45 72.5 72.5 118.84
Pear Shimla Dhalli 0 0.32 0.32 0 0.6 0 1 0 1.68 2.89 2.89 5.13
Chamba | Rajpura 0 0.27 0.28 0 0.7 0 1 0 1.8 2.94 2.94 5.19
Solan Pata Mehlog 0.08 0.30 0.30 0 0 0 0 0.2 1.6 2.8 2.8 3.48
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Sirmour Jubbal 0.00 0.00 0.81 0 0 0 0.81
Chandresh
Sub total 0.89 0.9 0.81 1.3 0 2 0.2| 5.08 14.61
Cherry Shima Khadrala 04 0.4 1.00] 1.00 0 1.98| 0.13 2.2 851
Sub total 0.4 0.4 1.00] 1.00 0 1.98| 0.13 2.2 851
Apricot Kullu Chowai 0.35 0.35 0 0.82 0 0.6 0 2.1 5.81
Sirmour Norha Dhar 0.25 0.25 0 0.4 0 0.5 0 1.06 3.26
Mandi Pangna 0.2 0.2 0 0.4 0 0.5 0 1.07 3.16
Sub total 0.8 0.8 0 1.62 0 1.6 0 4.23 12.23
Peach Sirmaur Jubbal 0.5 0.5 0 0.9 0 0.8 0 25 7.21
Chandresh
Sirmou Rajgarh 1.08 1.08 0 0.9 0 1] 0.03 6 14.38
Sub total 1.58 1.58 0 1.8 0 1.8| 0.03 8.5 21.59
Plum Sirmou Timbi 0.45 0 0.56 0 0.43| 0.07 0.5 2.44
Chamba Bhanota 0.35 0.35 0 0.43 0 0.55 0 2 4.68
Solan Daraghat 0.6 0.6 0 0.72 0 0.72 0 3.88 9.67
Sub total 1.4 0.95 0 1.71 0 1.7| 0.07| 6.38 16.79
Walnut Kullu Sagot 0 0 15 0 15| 0.83| 0.83 3.83
Sub total 0 0 15 0 15| 0.83] 0.83 3.83
Pomegrm | Kullu Bajaura 0 0 0 0 0.5 0.5 0.5 1
nate
Sub total 0 0 0 0 0 0.5 0.5 0.5 1
mango Mandi Harabagh 0 0 0 0 1 1 1 2
Hamirpur | Badiyana 0 0 0 0 1 1 1 2
Bilaspur Nihal 0 0 0 0 1 1 1 2
Sub total 0 0 0 0 0 3 3 3 6
Citrus Kanga Jach 0 0 0 0 1 1 1 2
Hamirpur | Bhumpal 0 0 0 0 1 1 1 2
Sub total 0 0 0 0 0 2 2 2 4
Litchi Kangra Indpur 0 0 0 0 1 1 1 2
Sub total 0 0 0 0 0 1 1 1 2
Total 3 11.96 11.53 7.55| 24.43 5.5 21.08 | 12.56| 78.72 209.40




Table A1.6 Production Targets for Release of Plants from Nurseries (lllustrative numbers)

Fruit crop Year-wise production of planting material for plantation (No.)

No. of | PYO PY1 PY2 PY3 PY4 PY5 PY6 PY7

plants
Apple 11054400 0 0 0 201600| 1173200 2713200 3483200 3483200
Pear 1268400 0 0 0 8400 | 116200 315000 414400 414400
Apricot 1066800 0 0 0 0 88900 266700 355600 355600
Plum 1604400 0 0 0 2800 | 137200 400400 532000 532000
Peach 2137800 0 0 0 1400 | 179900 534100 711200 711200
Walnut 203000 0 0 28000 35000 35000 35000 35000 35000
Cherry 546000 0 0 0 5600 52500 135100 176400 176400
Pomegranate** | 555500 0 111100 | 222200 222200 0 0 0 0
Mango** 988000 0 98800 296400 296400| 296400 0 0 0
Litchi** 78000 0 15600 | 31200 31200 0 0 0 0
Citrus** 741000 0 74100 | 222300 222300 222300 0 0 0
Total 20243300 | O 299600 | 800100 1026900| 2301600 | 4399500 | 5707800 | 5707800

**Pomegranate, Mango, Litchi and Citrus plants will be sourced from commeraigkries

outside the State with in the country.

Timeline for the Production of Planting M aterial in Nurseries
Year O

iv.

Establishment of mother stool beds, buabal bank orchards and PEQ sites

Identification of PCDOs and University land.
Development of land by creating necessary infrastructure viz. water harvesting structure,
fencing of area, building, etc.
Plantation of imported rootstocks in selected PCDOs to meet out the Post Entry
Quarantine (PEQ) requirement for one year and sanleasiteas mother stoolbeds for

the nurseries.

v. Plantation of imported feathered plants in selected PCDOs to meet out the Post Entry
Quarantine (PEQ) requirement for one year and same shall act as the Bud wood bank
orchards for the nurseries.

vi. Plantation of mported whip plants in selected PCDOs to meet out the Post Entry
Quarantine (PEQ) requirement for one year and same shall be sold to the farmers for on
farm demonstration during PY1.
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vii.  Training workshops shall be organized for the PCDO staff/Incharge eboodition with
international expertise for managing and multiplication of the nurseries.

Year 1

i.  Establishment of new mother stoolbeds for the rootstocks to be imported during PY1

i. Development of land by creating necessary infrastructure viz. water hagvesticture,
fencing of area, building, etc.

iii. Plantation of imported rootstocks in selected PCDOs to meet out the Post Entry
Quarantine (PEQ) requirement for one year and same shall act as mother stoolbeds for
the nurseries.

iv.  Maintenance of already estatfied mother stoolbeds.

v. Maintenance oBud wood bank orchards

vi.  Distribution of imported whip plants to the adopter farmers.

vii.  Layering of mother stools established during PYO.

viii. ~ Training workshops shall be organized for the PCDO staff/Incharge in collalmovatio
international expertise for managing and multiplication of the nurseries.

Year 2

i.  Establishment of new mother stoolbeds for the rootstocks to be imported during PY2

i. Development of land by creating necessary infrastructure viz. water harvesting structure,
fencing of area, building, etc.

iii.  Plantation of imported rootstocks in selected PCDOs to meet out the Post Entry
Quarantine (PEQ) for one year and same shall act #eengtoolbeds for the nurseries.

iv.  Maintenance of already established mother stoolbeds.

v. Maintenance oBud wood bank orchards

vi.  Layering of mother stools established during PYO & PY1.

vii.  The bud wood bank shall be maintained and trained in such a mannéethe gdequate
bud woods for grafting of the clones of the rootstocks.

vii.  The clones from the mother stools shall be transplanted in nursery beds for further
propagation

Year 3

i. The well established nursery plants (transplanted during the PY2) shglafied /
budded with the scion cultivars during Februbtgrch
ii.  The whip plant will be ready by the end of growing season (Decedainerary).
iii.  Fresh rootstocks produced from the mother stoolbed will be planted in nursery beds for
grafting /budding to raisthe nursery plants.

Year 4

i. The well established nursery plants (transplanted during the PY3) shall be grafted /
budded with the scion cultivars during Februbtsrch
ii.  The whip plant will be ready by the end of growing season (Decedanerary).
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Fresh roatocks produced from the mother stoolbed will be planted in nursery beds for
grafting /budding to raise the nursery plants.

Year 5, 6 & 7. Same process to be followed as for previous years for propagation of nursery

plants

Implementation Plan for Nursery Production under SPV:-

(i)

(if)
(iii)
(iv)
V)

(vi)

PCU will import the plant material (clonal rootstocks for establishment of stool
bed and grafted feathered trees) during PYO and iPHbrticulture will import the
plant materiafrom PY1 and onward

PI1U- Horticulture will procure the subtropical fruit plants from best commercial
nurseries within country during PY1 , PY2 & PY3

The SPV society would create the requisite infrastructure for establishmentlof stoo
beds in PCDO/University farms tacilitate high quality production

The SPV society in coordination with PCU would procure farm equipment etc. for
operating nursery (tractors, rotary hoes, sprayers etc)

The SPV society will construct and renovate the office building and siorkesalso
would create the necessaryigation infrastructure and fencing in the farms acquired
under the SPV.

The SPV society will arrange the necessary inputs like fertilizers, pesticides etc
required for the maintenance of nurseries] Wood bank ad demo orchards etc.

Activities to be Financed Uhder SPV:-

(i)

Import of Plant M aterial: -

a) Temperate fruits: The estimated cost for import of planting matgrteimperate fruits

from the international nurseries during the initBalyeas of project period will be
about Rs1586lakhs. Year wise breakup of cost is given belowableA.1.7(a)

Table A.1.7(a): CostEstimates forl mport of TemperateFruit Plants

Particulars No. of plants Unit Estimated Amount (Rs. In Lakhs)
cost
(Rs.)
PYO PY1 PY2 Total PYO PY1 PY?2 Total
Rootstocks 78500 | 475000 496500| 1050000| 70.00 | 54.95 | 332.50| 347.55| 735.00
Whip plants | 122500 | 77500 | O 200000 | 260.00 | 318.50| 201.50| 0.00 520.00
Feathered 25100 | 34900 |0 60000 | 510.00 | 128.01| 177.99| 0.00 306.00
plants
Handling &[0 0 0 0 10.00 | 10.00 | 5.00 25.00
Transportation
charges
Total 226100 | 587400 496500| 1310000 511.46| 721.99| 352.55 | 158600
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(b) Subtropical Fruits: Planting material for sub tropical fruit plants will be procured
domestically and the estimate cost for procurement of material for nursery and
demonstration orchards is about BS48.55 Lakhs; given below in Table A.1.7(b)

Table A.1.7(b): Cost Estimates for Purchase of Sub Tropical Fuit Plants

Particulars No. of plants Estimated Amount (Rs. In Lakhs) @ Rs.
150 per plant

PY1 PY2 PY3 PY4 Total PY1 | PY2 PY3 PY4 Total
Pomegranate | 111655 | 222200 | 222200 | 0 556055 | 167.48| 333.30 | 333.30 | 0.00 834.08
Mango 100300 | 296400 | 296400 | 296400 | 989500 | 150.45| 444.60 | 444.60 | 444.60 | 1484.25
Litchi 15755 | 31200 | 31200 | O 78155 | 23.63 | 46.80 | 46.80 | 0.00 117.23
Citrus 75090 | 222300 | 222300 | 222300 | 741990 | 112.64| 333.45 | 333.45 | 333.45 | 1112.99
Total 302800 | 772100 | 772100 | 518700 | 2365700 | 454.20 1158.15 1158.15 778.05 | 3548.55

(i) Establishment of Nurseries, BWB& D emonstraion Orchards in the PCDOs/Govt
Farms:-

The detailed cost estimate of development of land for nursery and orchard establishment
(Bud Wood Bank& Demo orchards) and creation of necessary infrastruetzire
building, water harvesting structure, fencing of Area, including operating & maintenance
cost, etc. for 33 PCDOs and 2 farms of University amounting f6083lakhsis given in

cost table A 1 &nnexA 10. The breakup/indicative cost for establishmain$tool beds,
orchards and nursery multiplication is given at Anngx1l. Detail of Site wise
requirement of infrastructure viz., building & fencing, etc. is given at A&

A.1.3 Training and Capacity Building: -
A.1.3a Training of Extension Saff of Horticulture Department in Nursery Management:

The Departmental staff shall be trained in modern nursery management practices by the
international consultants and the university scientist. An integrated training module of 5 days
duration, which would inade training in modern nursery management meltiplication of

clonal rootstocks for high density plantation and orchard management practices, would be
prepared by the international consultants for providing institutional traifimg.cost estimate
(physical & financial)for the training of departmental staff is givieelow. The detailed training

plan is enclosed vidénnex 13

S. Particulars PY1 | PY2 |PY3 |PY4 |PY5 |PY6 |PY7 |Total

No

1 Training programme (§ 75 75 75 225
days)

2. Training of supporting 50 50 100

staff (Skilled grafter
Beldar, etc.) 2 days

3. Exposue visit of SP\ 50 50 50 50 50 250
staff (6 days)
Total 175 | 125 125 50 100 575
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Financial requirement (Rs. In Lakhs )

S. Particulars Rate/day |PY1 |PY2 |PY3 |PY4 |PY5 |PY6 |PY7 |Total
No [trainee
(Rs.)
1 Training 2000 7.50 | 7.50 |7.50 22.50
programme G
days)
2. Training of | 2000 2.0 2.0 4.00

supporting  stafi
(Skilled  gratfter,
Beldar, etc.) 2

days

3. Exposue visit of 4000 12.0 | 12.0 |12.0 |12.0 |12.0 60.00
SPV staff (6 days|
Total 86.50

A.1.3b Institutional Training Programme for Nursery Growers:-

At present there are about more than 500 private registered nursery growers in the state. These
nursery growers are fulfilling the requirement of 60 % of the total planting material being sold

to the farmers in the state. The rest of the demand is fdlfithe the Departmental and
University nurseries in the state. In order to supply true to type plant material to the farmers, it
is of paramount importance to sensitise these nursery growers to produce quality planting
material by organising special trainifay them under the project.

Selection Criteria for Training of Farmers: The selection criteria for the various activities
under this subcomponent are as follows:

1. The farmers from the clusters in the catchment area undertaking various activities under
Componertt A i.e. new plantation, rglantation, scientific management of existing
orchards (SMEOQO) will only be considered for these training programme.

2.  The farmers selected for training will only be considered for field visits/hand holding
training within and outside the state.

3. The farmers from the clusters of the catchment area of various activities under
Component A will only be considered for formation of FPO of fruit, flower &
vegetables growers FIG.

4, They should be willing to participate in groupisity and share financial and regulator
responsibility.

5. They should also be the producers of the horticulture produce for which the CIG / FIG is
proposed to be formed.
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Table A1.8: Phasing ofTraining Programmeg& Exposure Visit for Nursery Growers Over
Project Period

S. No | Particulars PY1 |PY2 |PY3 |PY4 PY5 Py6 PY7 | Total
1 Training 50 100 | 100 100 50 50 50 500
programme (5
days)
2 Exposure visif 25 50 50 50 25 25 25 250
(6 days)
Total 75 150 | 150 150 75 75 75 750

Cost Estimate The cost estimate for institutional training programme includes expenditure on
to and fro visitspoarding and lodging et@he cost estimate amountingRs. 110.00 lakhsfor
training of nursery growers is given in cost taflk9

Table A.1.9: Phasing d Cost Estimate for Training & exposure visits of Nursery Growers

(in lakh)
S Particulars Rate/day/t | PY1 |PY2 |PY3 |PY4 |PY |Py6 PY | Tota
N of Training rainee 5 7 I
programme | (Rs.)
Training 2000 5.00 10.00 | 10.0 1000 | 5.00 | 5.00 5.00 | 50.00
1 programme(5 0
days)
2 Exposure visit 4000 6.00 1200 | 12.0 12.00 | 6.00 | 6.00 6.00 | 60.00
(6 days)
Total 110.0
Key Output indicators
Output indicator Description of the indicator Frequency | For targets
refer to..
1 | Number of | No. of rootstocksmported in PYQPY1 | Annually | Table A1l
rootstocks imported| and PY2 against the targets
2 | Numberof feathered No. of feathered plants imported in P} Annually | Table A1l
plants imported fol andPY1against the targets
bud wood orchards
3 | PCDOs rehabilitateq No. of PCDOs rehabilitated in PYénd| Annually | Table A15
PY1against the targets
4 | Stool bedq stool beds producéestablished (han | Annually | Table A15
established PYO, PYland PY2 against the targets
5 | Rootstocks No. of rootstocks multiplied against tf Annually | Table A16
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multiplied targets
6 | Mortality No. of rootstocks/grafted plants dif Annually
annually
7 | Nursery plantg No. of nursery plants raised during F Annually | Table AL.6
raised 3 onwards against the targets
8 | Culling of nursery Number of diseased/undersized plal Annually
plants culled
9 | Overall sale of SPV | No. of plants sold & value of sale Annually

A.1.4Policy and Regulatory Environment
The Department of Horticulture, Himachal Pradesh isnifaen implementing agency for this
component.

A.l.4a Protection of Plant Varietesad Far mer s6 Rights Authority,

In order to provide for the establishment of an effective system for protection of plant varieties,
the rights of farmers and plahteeders and to encourage the development of new varieties of
plants it has been considered necessary to recognize and protect the rights of the farmers in
respect of their contribution made at any time in conserving, improving and making available
plant genetic resources for the development of the new plant varieties. Moreover to accelerate
horticulture development, it is necessary to protect plants breeders' rights to stimulate investment
for research and development for the development of new plantiesrie

Such protection is likely to facilitate the growth of the seed industry which will ensure the
availability of high quality planting material to the farmers. India having ratified the Agreement
on Trade Related Aspects of the Intellectual PropertyhRigas to make provision for giving
effect to Agreement. To give effect to the aforesaid objectives the Protection of Plant Varieties
and Farmers' Rights Act, 2001 has been enacted in India.

For the purposes of this Act, Protection of Plant Varieties Farthers' Rights Authority has
been established in India. The reference to protect IPR related issues of propagation of new
varieties has been given in the H.P Fruit plant Nurseries Regulation and Amendment Act 2015.

A.1.4bH.P. Fruit Nurseries Registration and Regulation Amendment Act 2015

Himachal Pradesh Gewnment has amended the Himachal Pradesh Fruit Plant Nursery
Registration Act, 1973. The amended act been namesdd A H. P. FRUI T NUR:
REGI STRATI ON AND REGULATI ON AMENDMENfmave ACT 2
provision for the registration of Fruit plant nursery as well as Bud wood orchards for obtaining

the bud woods for grafting by the nurserymen. Earlier there was provision for registration of
nursery only and the nurserymen not having the progeny olfaud wood orchards) used to

bring the bud wood from unreliable sources. This practice forfeited the objective of producing

true to type nursery plants in the state. The amended act shall have more stringent punishment in
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the event of contravention of thgrovisions of the Act by the nurserymen in futufighe
production of nursery plants in the state shall be regulated under this amended act.

A.l.4cPost Entry Quarantine (PEQ)

Plant Quarantine (Regulation of Import into India) Order, 2003 lays down twedgure for

import of plant material into the country and the Post Entry Quarantine facilities vide Schedule
Il of this order, chaptelV, which states that Plants and seeds, which require-gobst
guarantine as laid down in shall be grown in gadty quarantine facilities duly established by
importer at his cost, approved and certified by the Inspection Authority as per the guidelines
prescribed by the Plant Protection Adviser. The inspection authority of concerned area of
jurisdiction (Prof.& HeadDepartment of Mycology and plant Pathology, Dr. Y. S. Parmar,
University of Horticultureand Forestry, Buni, Solan) or any officer authorized by the Plant
Protection Adviser in this behalf, in association with a team of experts shall inspect the plants
grown in the approved peshtry quarantine facility at such intervals as may be considered
necessary in accordance with the guidelines issued by the Plant Protection Adviser, with a view
to detect any pests and advise necessary phytosanitary measunesiio the pests. Where the
plants in the poseéntry quarantine are found to be affected by pests and diseases during the
specified period the inspection authority shall) order the destruction of the affected
consignment of whole or a part of the gl@opulation in the postntry quarantine if the pest or
disease is exotic, or (ii) advise the importer about the curative measures to be taken to the extent
necessary, if the pest or disease is not exotic and permit the release of the affected population
from the posentry quarantine only after curative measures have been observed to be successful.
Otherwise, the plants shall be ordered to be destroyed. Where destruction of any plant population
is ordered by the inspection authority, the importer shalirdg the same in the manner as may

be directed by the inspection authority and under his supervision. The inspection authority shall
permit the release of plants from pesitry quarantine, if they are found to be free from pests
and diseases for the padli specified in the permit for importation.

Pre-requisite for Preparation and Inspection of PEQ sites:

As per the requirement of Plant Protection Advisor Govt of India, the importer would have to
create the following facilities in the PEQ site, where tlampmaterial is destined to be kept for
observation for one year.

1. Facility is distinctly located in an offshore island and / or isolated from similar/related
crop species up to a diameter of 500 to 1000 m

2. The field is enclosed around with barbetle fencing with lockable gate to prevent any
unauthorized entry

3. The field of bordered around with a high density polythene film up to a height of 10 ft
without any openings or gaps and/or raised around withr@®vs thick barrier crop such
as Dainch& Sesbania to serve as insect barrier.

4, Suitable sign board sucNoaBEnoPypswi emouty R
displayed near the entry gate to prevent trees passes.
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10.
11.

The field is located iran elevated area and propetigvelled with adequate draining
conditions

The water used for irrigated the field is of good quality and appropriately treated to
render it pesfree.

Soil beds are appropriately treated by pasteurization or fumigation to render pest/free

The field is wagred through a drip irrigation system and or furrow or basin or bed
irrigated and no overhead irrigation (sprinkler) system used.

The field is free from weeds and refuse of previous crop, if any
Security sufficient to prevent unauthorized access
Documentation

Standard operating procedures in place for the operation of the facility (including record
keeping pest monitoring & sanitation practices

The Project would create all the above mentioned necessary facilities at the PEQ sites during
PYO, PY1 and PY2to observe that no harmful pathogen has gained entry into the plant material
from the country of origin.

A.1.5 International Technical Assistance to SPV:

Protocol for stool bed, nursery establishmeBtid wood orchard and demo orchards in the
PCDOs shall beoreparedby the International consultant®etail of tasks to be performed by
them is given afAnnex A- 14They will also prepare the training modulgerature, business
development plan, etc. farursery management and high density orchards establishfoent
which a provision of Rs. 75 lakhs has been kept in the project (cost Table A.1)

A.1.6 Risks andMitigation Measures

T

=

A pest or disease outbreak in the stool bed or nursery, particularlyrafaied to a
guarantine organism, could result in loss of a substantial amount of plant material, and
potentially delay achievement of targets. To mitigate this risk, strict hygiene and
monitoring protocols will be imposed to prevent major outbreaks angurfo further
mitigate the risk, nurseries will be established at different sites (3+), so that an outbreak
will not threaten the entire production.

Release of diseased material from nurseries to orchards would have a detrimental effect
on area expansiomand the long term health and viability of horticulture industry.
Dissemination of new diseases would add to the management costs for growers.

Seek international advice on best practice hygiene and Pest and Disease monitoring.

The imports of plant matetidgrom offshore should be minimised, to limit the risks of
importing foreign pests and diseases. Plant imports shall be restricted to the first 3 years
of the programme. A measured approach to area expansion using material produced from
locally propagatedrees will aid this. Thus rapid establishment of nurseries, and focus on
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rapid multiplication in the early years will minimise the quarantine risks from imported
material.

Risk of nurseries bulking up millions of trees, but not have the demand for these t
from growers. This can be mitigated by a good PR programme about the project, and
implementing high quality support and advice networks for growers. There should also
be a system for ordering of plants well before there suppgsowers ordering plaimtg
material 2 years ahead is traditioqmhcticeinternationally, so that nurserymen have
confidence in their propagation decisions and so they are not left holding valuable
material that cannot be sold.

Have an accreditation scheme for nurseries tairensnly high quality material is
released to growers.

Accreditation of Fruit Nurseries:Existing rules framed under thgimachal Pradesh

Fruit Nurseries Registration and Regulation Act, 2@ldvide for record keeping of the
Departmental Fruit Nurseries. However, each one of them individually does not
completely define a Model Horticulture Nursery. Therefore, it is imperative to define a
Model Nursery in all the three aspects of Nursery biftecture, Production system and
Quality parameters of planting material and Good Nursery Management Practices in a
comprehensive manner and put a nursery recognition regime in place. A model
Horticulture Nursery should function as a reliable source oplgupf quality planting
material for horticulture crops. With a view to ensure availability of good quality planting
material as outlined above, the National Horticulture Board (NHB) has started a system
of Recognition of Horticulture Nurseries on voluntdnasis. Hence, the fruit nurseries to

be taken over from the Department under the SPV shall be accredited with the NHB to
establish a network of quality nurseries across the State for the purpose of propagation
and distribution of quality planting materiaf specified horticulture crops to the farmers.
The following action shall be taken in this regard by the Incharge of PCDO/Fruit
Nursery.

The Incharge of the PCDO shall apply to the NHB for the accreditation of the Fruit
Nursery on the prescribed Perfamas given on the website of NHB i.e.
www.nhb.gov.in

Necessary data with regard to management of Fruit Nursery shall be provided to the team
visiting for inspection and accreditation of fruit nursery.

Knowledge manageent/ communication
A system for collation and public notification of plant material availability is
required. Online registration needs to run through Dept. of Hort. or collective nursery
organisation.
Grower prerequisites around distribution of treesig@tion, ground preparation,,
management practices) need to be clearly advised. Establishment of basic compliance
standards viz. Farmer Clusters etc.

Advice and followup support to growers will be an integral part of supply of new

planting material, to ltange and improve orchard practices, ensure adoption of new
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technologies promoted under the project and to optimise the potential gains. This follow
up support could potentially be funded by a levy on plant sales.

A.1.7 Adaptive Research Development andDissemination ofl mproved Technologies
Agro-climatic conditions of Himachal Pradesh are suitable for cultivation of apple, pear, walnut,
cherry, plum, apricot, peach/nectarine and kiwifruit. It is one of the leading temperate fruit
producers, where moreah 2.0 I&h families ae involved in apple cultivatioonly. The area
under temperate fruits in the state is 144.9 thousendith an annual production of 808.3
thousandVT and productivity of 5.58 MT/ha.

In the state, majority of existing temperate fruit plantations are of standard old varieties grafted
on seedling rootstocks which are less precocious, irregular in bearing, less productive with poor
guality fruits. Among the total apple plantations in sit@te, 83.0 per cent are standard Delicious
varieties viz., Royal delicious, Red Delicious and RagdRed. These varieties require cross
pollination, become alternate bearer after some years of regular fruitirayesehsitive to low
temperature conditits during flowering which contribute to low productivity. To overcome the
problems of low productivity in temperate fruits, new varieties of different fruit crops on clonal
rootstocks need to be tested and evaluated in differentciigratic conditions othe state to
identify the suitable rootstock and scion combinations for each zone of the state.

Existing orchards are planted unsystematically at low densityZQ0Qrees/ha), such orchards

are difficult to manage, unsuitable for mechanization andribor¢ for low productivity and

poor fruit quality. Mechanization for various orchard operations is need of the hour to improve
the timing and efficiency of the orchard operations. Therefore, to increase the orchard
productivity, improve the quality of theroduce and introduce mechanization as well as make
the orchards easily manageable, optimum planting density and planting design for different
scionstock combinations need to be standardized.

A.1l.7a Development of Package of Practicg$oP)for High Density Plantations on Clonal
Rootstocks

Proper canopy management has paramount importance in high density plantings for harvesting
of quality fruits. Photosynthetic activity of the tree and supply of carbohydrates to the developing
fruits is directly related to the fruit quality and influenced by the canopy management practices.
Orchard floor management practices affect the nutrient supply, soil moisture status and weed
control in the orchard and thereby influence the nutrient and water userefy which is
directly related to the productivity and quality of the fruits. Midragation and fertigation are

the modern techniques of water and nutrient supply to the trees as per their requirements. These
methods improve the efficiency of applisvater and fertilizers and thereby increase the vyield
and improve the quality of produce. Keeping in view the importance of these management
practices there is a need to standardize the techniques for different stionic combinations and
different plantingdensities.

Pollinizer and pollinators management in cross pollinated crops is important for good fruit set
and reduction in fruit drop which ultimately increases yield and improves the quality of the
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fruits. On the other hand in self pollinated crops, @&xtop load is seen in the orchards which
deteriorate the quality of the fruits. Therefore, identification of suitable pollinizing varieties and
their optimum proportion in the orchard along with the optimum number of bee hives unit area
should be standaimed for cross pollinated crops like apple and cherry. However, in self
pollinated crops, suitable chemicals along with their concentration and time of applications
should be identified for fruit thinning and deciding the optimum crop load for production o
quality fruits.

Standard old varieties of different temperate fruit crops planted at low densities have become
unproductive due to their susceptibility to various biotic and abiotic stresses and high density
plantations with suitable stionic combinatsois need of the hour to increase the productivity
level of these fruits crops in the state. The existing package of practices developed by the
University for Standard Low Density Plantations of temperate fruits does not match the
requirements of high deityg plantations. Keeping in view the facts mentioned above, there is an
absolute need to redevelop the package of practices for high density plantings of these fruit crops
in the light of modern agro techniques.

Some important aspects for the developnoémfackage and Practices of Apple and other
temperate fruits under high density plantation

A.1l.7a (i) Evaluation of Varieties and Rootstocks of Different Fruits Under Different
Climatic Zones of Himachal Pradesh

In the state about 98 per cent plantati®on seedling rootstocks, however, in recent time the

shift is towards clonal rootstocks and spur type varieties in apple. In these fruit crops some high
yielding varieties and size controlling clonal rootstocks have been evolved and developed in
horticukturally advanced countries of the world. The performance of these promising rootstocks

and varieties under high density plantation in different -afjroatic conditions at various

altitudes is to be assessed. Under this World Bank project, various \aaietielonal rootstocks

are proposed to be introduced for pl antati on
Systematic studies will be conducted with the objectives

Objectives

To assess the performance of different varieties and rootstocks aertiffegreclimatic
conditions

To recommend the best rootstocks and scion combinations for higher productivity and quality of
fruits

Implementation plan:

The plantation of different varieties and rootstocks of temperate fruits will be raised in 3 hectares

of land at Main campus of University Nauni (Low elevation), Mashobra/ Seobagh (Mid
elevation) and Sharbo or Tabo (High hills) to record the observations on growth, fruiting and
quality of fruits. The studies will also be conducted in demonstration orchdrids will be
established wunder the project by the PI U, De
Bajura, Bagthan, Rajgarh, Khadrala, Chopal, Pooh, Jachh and Indpur to assess the performance
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of different rootstocks and scion varieties of differentitf: The studies will be taken in
collaboration with department of horticulture for recording of data.

Activity Chart (year -wise)

S.No Activities 13t 2nd 3rd 4t 5th 6 7th
1 Procurement o] \% \%
equipments
Land preparation Vv Vv \%
2 digging of pits ang
planting
3 Fencing of Vv Vv \%
experimental area
Augmentation of V Vv \%
irrigation facilities and
4 installation  of drip
irrigation and

fertigation system

5 Development of Vv Vv Vv \Y,
training systems
Recording of Vv \ Vv Vv \% V
observations of
vegetative growth
6 flowering, fruit set,

yield, vyield efficiency
and fruit quality
parameters

Deliverables/ Outcome

Based on the yield and fruit quality data, the suitable rootstocks and varieties will be
recommendedbr different agreclimatic zones in different fruit crops.

A.1.7a (ii) Orchard L ayout and Evaluation of Planting Density on Rootstock and Sion
Combinations in Different Fruit C rops

Importance:

Due to sloppy and undulating lands one system of planting is not suitable for entire state.
Similarly, planting density depends on climate, soil fertility, rootstock, scion variety and training
systems. Usually planting distance o7 én for apple, % m for pear and stone fruits, aneP8n
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for walnut is recommended under standard plantation. However, under high density plantation
the planting distance or density will be standardized by conducting studies using various stock
scion combinations.

Objectives:

To assess the effect of different densities on growth, light interception, yield, fruit size and
quality.
To find out the optimum density for higher production of quality fruits.

Implementation plan:

To achieve objectives the plantation will be done Hednt densities in the university farm and

the plantation raised at di fferent PCDOG6s wi l
Jight interception, rate of photosynthesis and fruit quality parameters. In apple planting will be

done at a spaojnof 1.5 x 1.5 m, 1.5 x 2.0m, 2.5 x 2.5 m (High density spur type on M9
rootstock), 3 x 3 m and 3.5 x 3.5 m (Medium density spur type on MM106 and M7) and 3.5 x 3.5

m, 4 x 4 m and 4 m x 3 m (Low density spur type on MM111 and Merton 793, in pear 3 x 3 m

and 4 x 4 m, in stone fruits at a spacing of 3 x 3 and 4 x4 m and in walnut at a spacing of 5x 5

m and 6 X 6 m. The studiesi | | al so be cdorcdlaberdtiendvithihorticdt@eD O 6
department at various locations.

Activity Chart (year -wise)

S.No| Activities 1st 2nd 3rd 4th 5t 6th 7th
1 Land preparation, digging ¢ \% \%
pits and planting at differer
densities
2 Fencing of experimental are \% \%
3 Augmentation of irrigatior \% \%

facilities and installation o
drip irrigation and fertigatior

system
4 Development of training Vv \% Vv
systems
5 Recording of observations ¢ \% \% V V Vv Vv

vegetative growth, flowering
fruit set, yield, light
interception, photosynthesi
and fruit quality parameters
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Deliverables / Outputs

The optimum spacingor density under different stionic combinations will be
recommended based on the yield and fruit quality data recorded in different fruits under different
densities.

A.l1.7a (iii) Standardization of Training System andCanopy Management
Importance:

Modified central leader system of training has been traditionally used for training of standard
apple and pear and open vase system for stone fruits planted under low density. In this system
due to poor light interception in the interior canopy of the, tifee fruit bud formation and fruit

set is less which leads to low productivity. Due to poor light interception the colour development
on fruits and fruit quality are poor. Some new systems of training like vertical axis, tall spindle,
super spindle and sulle bush should in apple and pear, and tatura trellis for peaches have been
used and found promising for improving productivity and quality of fruits under high density
planting in other countries of the world. These new systems need to be standandaepld,

pear and peaches under our agimatic conditions.

Objectives:

To assess the effect of different training system on growth, light interception, yield, fruit size and
quality
To recommend the best training and pruning system for differentfops

Implementation Plan:

The plantation of different fruit crops rai se
will be used for developing various training systems during initialy2ars followed by pruning

in subsequent years. In apple quedhr Vertical axis, Super Spindle, tall Spindle and Mini centre
systems and in stone fruits tatura trellis system will be developed.

Activity Chart (year -wise)

S.No | Activities 1st 2nd 3rd 4th 5th 6th 7th

1 Land preparation, digging ¢ \Y, \Y,
pits and planting fencing of
area, installation of drip an
fertigation system i
different fruit crops orchardg

2 Development of differen \% \% \Y
training systems

3 Recording of observation \% V V Vv V
on vegetative growth
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flowering, fruiting, yield,
light interception,
photosynthesis,

quality parameters

and fru

Deliverable or Outcome

From this study the best training system and canopy management system will be recommended
for different fruit crops

A.1.7a (iv)Standardization of Thinning Methods for Optimum Crop L oad

Importance:

Most of commercial cultivars of apple, pear, stone fruits and kiwifruit bears heavily thus resulted
in production of small sized fruits of poor quality and develop tendency of altdseateng

which is common in apple. The studies will be conducted on fruit thinning with the use of

chemicals particularly growth regulators at different stages of fruit growth and development and
manual thinning with the objectives

Objectives:

To standardize best method and time of fruit thinning

To ascertain optimum fruit thinning and crop load for higher production of quality. fruits

Implementation plan:

The trials on fruit thinning will be conducted in apple, peaches, kiwifruit and plums tesded

in

PCDO®OG s and

uni versity

stations

at

di fferer

cytokinin and ethrel at different concentration will be sprayed at full bloom, a week after fruit set
to induce thinning. Manual thinning is also done leynoving selected number of fruits.th
chemical thinning.

Activity Chart (year -wise)

on fruit drop, fruit size,
fruits of different grades
return bloom and frui
guality parameters

S.No Activities 15t 2nd 3rd gnhjghpgh |7t
1 Lay out of trials \% V \
2 Recording of observation \% V Vv
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Deliverable or Outcome

The best method and physiological stage of fruit thinning will be identified for quality fruit
production in fruit crops under high density.

A.l.7a (VEvaluation of Pollinizers and their Proportion

Importance:

Pollinizer and pollinators management in cross pollinated crops is important for good fruit set
and reduction in fruit drop which ultimately increases yield and improves the quality of the
fruits. Apple, cherry, kiwifruit and walnut cross pollinated fraiops and requires pollinizing
varieties for effective pollination and fruit set. The studies will be carried out to pollen viability,
effective pollination period, cross compatibility of pollinizing varieties to find out the best
pollinizers for commerciacultivars and to find out proportion of pollinizers varieties in the
orchard. Supplemental pollination through top working of pollinizing varieties, placement of
bouquet and bee hives and hand pollination will also be studied.

Objectives:

To find out thebest pollinizer varieties and their proportion for good fruit set.
To study the pollination management through supplemental pollination

Implementation plan:

The trials on fruit thinning will be conducted in apple, cherry, kiwifruit and walnut orchards
panted in PCDO6s and university stations at
kept in the proportion of 10, 20 and 30 per cent and their effect on fruit set and quality will be
studied. Pollen viability and cross compatibility of poltimg varieties will be studied. For
supplemental pollination, bee hives colonies (3, 4, 5 and 6 /ha) and placement of bouquet will be
evaluated enhancing fruit set and productivity.

Activity Chart (year -wise)

S.No | Activities 1st 2nd 3rd 4 5th 6" 7
1 Lay out of trials on \% \ \% \ \% \%
pollinizer  proportion
and other modes ¢

pollination
2 Recording of \% \ \% \ \% \%
observations on polle
viability, Cross
compatibility of
pollinizer varieties
with commercial

varieties, fruit set
yield and fruit quality|
parameters
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Deliverable or Outcome

The pollinizer varieties and their proportion, number of bee hives colonies will be suggested for
new commercial varieties proposed to be planted in the project under high density planting in
different fruit crops.

A.l.7a (vi) Evaluation of Orchard Floor M anagement
Importance:

The systems of orchard floor management adopted by the western countries are less workable
under our climatic conditions because of #Ed conditions and sloppy lands. The
mechanization is also not féale so the standard floor management practices adopted in
standard plantations are to be modified under high density plantation according to existing
conditions and are to studied and standardized with an aim to economically control weeds along
with in-situ moisture conservation and fertility. The orchard floor practices like intercropping,
mulching, sod culture and herbicidal basin management will be evaluated for these fruit crops.

Objectives:

To find out the best orchard floor management for high dend@éntation for different
topographic conditions

Implementation Plan:

The studies will be conducted using intercropping, mulching with black polythene and dry
grasses, sod + mulching and herbicidal strip management orchard floor management practices in
different fruit crops at different locations. Observations omrsiin soil moisture, weed
population, growth, fruiting, fruit quality and soil health will be recorded.

Activity Chart (year -wise)

S.No Activities 1st 2nd 3 4t 5th 6t 7th
1 Lay out of trials on Vv \% \% Vv Vv Vv
orchard floor

management systems

2 Recording of \ \% \% \% \% \%
observations on so
moisture, temperaturg
weed count, vegetatiy,
growth, fruit drop,
yield , fruit quality,
organic carbon, sol
nutrient status
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Deliverable or Outcome

The orchard floor management will be found best for conserving soil moisture and weed
control and improving soil health and yield will be recommended for commercial adoption in the
orchards.

A.l.7a (vii)Package for Good Horticulture Practices (GHP)

The pa&kage and practices standardized for individual component with respect to cultivation and
orchard management will be integrated for sustainable quality fruit production.

Objectives:
To develop a package and practices for GHP
Implementation plan:

The best orchard management practices identified under individual components will be
integrated in 6 and'7year to develop a complete package of GHP for farmers.

Activity Chart (year -wise)

S.No Activities 1st 2nd 3rd 4th 5th 6t 7th

1 | Integration of \Y \%
nutrition and watel
through fertigation|
canopy managemen
orchard floor
management,
thinning, pollination,
pest and diseasg
control.

2 | Recording of \% \%
observations  vyield
fruit quality and
productivity

Deliverable or Outcome

The Package of good horticulture practices will be developed and recommended for the farmer
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Table A.1.10 BudgetEstimatesfor Development of Package of Practices for High Density Plantations @ional Rootstocks

A. Non Recurring Justification
S. | Farm tools and Equipments Budget (Rs. lakhs) Total
N. PyO 1Styr 20dyr | 3d9yr | 4Nyr | Sfyr | 6fyr | 7Myr | (Rs.
lakhs)
1 Tractor with all accessorig 12.0 12.0 Ploughing, lifting
including rootavator of inputs and
orchard
operations
2 Power tiller (3 Nos) 3.0 3.0 For intercultural
operations in the
orchards
3 Basin maker (3 Nos) 3.0 3.0 For the
preparation of
basins of
experimental tree
4 Power sprayer (3 Nos) 1.50 1.50 Spraying of
fungicides,
nutrients in
experimental tree
5 Power weeder (1 Nos) 1.0 1.0 To control weeds
in the orchards
6 Minor tools like secateurs, prunir| 8.0 8.0 Used for Pruning
saws, electric prunner etc) of trees, field
preparation
7 Photosynthesis system 35.00 35.0 To measure the
rate of
photosynthesis,
transpiration anc
stomatal
conductance 0
experimental tree
8 Soil moisture meter 8.0 8.0 To record soll
moisture of
experimental tree
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9 Root length scanner (1) 11.0 11.0 To study root
distribution  and
root volume ang
growth

10 | Canopy analyser (1) 8.0 8.0 Light interception
studies in tree
canopy

11 | Leaf area meter 13.0 13.0 To measure lea
area

12 | UV-vis spectrophotometer 12.0 12.0 For colorimetric
analysis of plan
samples

13 | Refrigerators (2 Nos) 1.0 1.0 Storage of fruit
samples ang
chemicals for
guality analysis

14 | Inductively coupled argon Plasn 50 50.0 To estimate

(ICAP) with accessories elements ang
heavy metals
15 | Minor lab equipments and repair 5.0 5.0 10.0 Required for
equipments (Pressure test estimation of fruit
Refrectometer, varnier calliper quality
etc) parameters
171.5 5.0 176.5

Field infrastructures

16 | Water storage tanks cemented | 30.0 30.0 60.0 For storage o
nos. each of 150000 L capacity) a water which will
15 nos. polyliner tanks( 5 at ea be used for drig
locations) irrigation

17 | Water harvesting structures a| 50.0 50.0 For assureq

augmentation of irrigation facilitie availability of
along with pumping system) irrigation water

18 | Training structures for training ¢ 15.0 | 12.0 27.0 To give support td

trees

trees raised o
clonal rootstocks
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andkiwifruit

19 | Drip and fertigation system (| 6.0 6.0 12.0 To apply
hectare) Rs 4.0 lakh/ha irrigation  water
and water solublé
fertilizer for better
use efficiency
20 | Fencing of 3 hectares area 44.0 44.0 To protect trees
and fruits from
wild animals and
monkeys
21 | Up gradation /Renovation ( 15.0 15.0 For upgradatior
laboratory of lab facilities
22 | Computers ol 6.0 6.0 Data processin
Laptop/Peripherals/UPS/ and report
Printer/Scannef4 nos) preparation
23 | Air conditioner 2.0 2.0 For creating
suitable
temperature
conditions for
instruments  ang
workers
24 | Genset (Silence) 15.0 15.0 Continuous powe
supply
25 | Renovation of sitting space al 8.0 8.0 Congenial
furniture working system
176 51.0 | 12.00 239.00
Total of A 4155
Recurring
1 Manpower 4.92 492 |4.92 492 | 492 |4.92 4.92 | 34.44 For recording of
Research Associates (Ph.D) 1 field data and
Nos. @Rs. 40,000/+ HRA (5% ( preparation of
max. Rs. 1000) reports etc
M.Sc. (Rs. 38000+ HRA (5% (¢
max. Rs. 1000)
2 Senior Research fellows (1 9.36 9.36 | 10.44 | 10.44 | 10.44|10.44 | 10.44 | 70.92 For recording of

@25000+ HRA 5%/month for |

field data and
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years 7 Rs. 28000 +HRA @ 5%
1000¢

preparation of
reports etc

3 | Technical Assistaint2 Nos. @RS 6.0 6.0 |6.0 60 |60 |6.0 6.0 |42.0 For managemern
25,000/Person/Month (Fixed) of orchards,
collection of
samples an(
preparation of
samples for

analysis,

4 Trained pruners 2 Nos and fie 54 54 54 54 54 54 54 37.80 For proper
tool s operator 1 no.@ Rs 1500 training and
person/month) pruning of trees

5 Contractual labour20 Nos. @ Rs 21.6 21.6 | 21.6 216 | 21.6 | 21.6 21.6 | 151.2 For the prope
9000/Person/Month management 0

experimental field
Total 47.28 47.28 | 48.36 | 48.36 | 48.36 | 48.36 | 48.36 | 336.36

1 Operational Contingencies 5.00 5.0 00 |0.0 10.0 For the plantatior
Land development (Ba) of experimenta

trees

2 Digging of pits, planting 2.0 2.0 0.0 4.0 Do

3 Farm inputs like Manures arn 2.0 10.0 10 10 80 |60 |6.0 6.0 |58.0 Required for
fertilizers, fungicides, insecticide! experimental tree
fumigants, mulch materials etc

4 Chemicals and glass wares 5.0 8.0 7.0 7.0 5.0 5.0 50 |42.0 For quality

analysis of fruits

5 Taxi hiring charges 2.0 2.0 2.0 2.0 2.0 2.0 2.0 14.0 To visit in

different locations

6 TA and DA and POL for tractg 4.0 5.0 6.0 6.0 6.0 6.0 6.0 |39.0 For SRF ancg
and power tiller other staff

7 Repair and maintenance 0 1.0 1.0 1.0 1.0 1.0 1.0 6.0 For proper
equipments working of

equipments

8 Stationery and  Miscellaneot 2.0 1. 1.0 1 1 1 1 7.0
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/unforeseen expenditures

9 HRD through internationg 0 50 50.0 To acquaint with
exposure visits (Short visits -2 the modern
weeks 2 nos) method of

training and
pruning of high
density trees an
other orcharg
management
practices

10 | HDO,s/Farmers HRD throug 0 9 9 9 9 9 9 54.0 To impart
trainings (6 trainings/year for training on good
years) horticultural

practices in high
density planting

11 | Preparation and printing of PC 4.0 8.0 12.0 For the
and other literatures distribution

among farmers

12 | Miscellaneous ( internet charge 0 0.5 0.5 0.5 0.5 0.5 0.5 3.0
attending of seminars, meetings €
Total 9.00 32.00 86.5 | 36.50 | 34.5 | 30.5 | 30.50 |38.5 | 299
Total of B 635.36
Grand Total (A + B) 1050.86

A.1l.7a TotalBudget = 1%0.86 lakhs
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A.1.7b Improving Nutrient and Water Productivity for Sustainability and Profitability in
Fruit Production in Himachal Pradesh

Optimum soil moisture and nutrient regimes play a significant role in achieving higher
growth, yield andsustaining the productivity of fruit crops. With the growing demands for
quality fruits, the traditional fruit orchards in the state are being replaced byléigity systems
for achieving higher productivity per unit of resources used. The high demshgrds need
assured supply of irrigation and optimum doses of nutrients for realizing their growth potential
and achieving higher productivity and profitability. Among the factors that affect nutrient use
efficiencies are the irrigation and managementtweas. Besides these, the root systems of dwarf
varieties are very shallow and need assured supply of moisture and nutrients in the surface layers
along with good management practices. Unscientific use of scarce and costly resources i.e.
water and fertizers lead to either over or deficit fertigation. Excessive irrigation leach N below
the root zone and reduces nutrient use efficiency. Secondly, excessive N nutrition increases
vegetative growth and reduce fruit quality and storage potential. Despite thesexisting
packages and practices in the state, (irrigation schedules, fertilizer doses, management practices,
etc) are for the traditional varieties. Many farmers in the state have started replacing old orchards
of traditional with high yielding dwérvarieties which have high shallow root system and have
higher fertilizers and water requirements. Hence, recommendations are needed in respect of
judicious irrigation schedules, irrigation requirement and optimum nutrient doses for different
fruit cropsto improve the efficiency and productivity of different inputs viz. through adoption of
optimum irrigation schedule and fertilizer dose.

Apple and stone fruits are grown on commercial scale in the districts of Shimla, Kullu Kinnaur,
Solan. But productivit of traditional varieties is quite low compared to the dwarf varieties raised

on clonal rootstocks. Many progressive growers in the state have started replacing their orchards
with high density plantations. However, unscientific use of scarce resourties absence of
recommendations in respect of judicious irrigation schedules and optimum fertilizer doses,
productivity of these crops could not be up to desired level. Keeping these facts in view, a study
has been proposed on the important fruit cropshef state to determine optimum irrigation
schedules, irrigation requirement and fertilizer doses with the following broad objectives:

Objectives:

) To investigate the effects of irrigation schedules and fertilizers doses on the growth and
productivity of canmercial fruit crops of the state through multi location trials.

i) To determine efficient irrigation schedules and optimumlizeti doses for fruit crops to

prepare the package of practices and to disseminate the recommendations among line
departments and progressive orchardists

Implementation scheme (Activity chart given below)
Project area : At 3-4 locations i.e. at the PCDOs of the State Department diddlbure in the
districts of Shimla, Solan, Kullu andKinnaur
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High density orchards of commercial fruit crops of the state to be established at the Progeny
cum Demonstration Orchards (PCDOs) by the state department of Horticulture will be
selected for coducting research studies on water and nutrient managemet diff8rent
locations in the districts of Shimla, Solan, Kullu and Kinnaur for establishing the efficient
irrigation schedules and optimum doses of the fertilizers for different fruit crapspple

and stone fruits.

In first one and half year of the project duration, there will be recruitment of project staff,
purchase of equipments, transplanting and establishment of high density fruit orchards at the
PCDOs.

In the 29 half of 29 year and in the beginning of‘3/ear, research trials will be laid out by
imposing irrigation and nutrient treatments.

Research trials will be continued! 8 6" year of the project for validation of results. During
the@"and "year, the demonstration trials will Db
the best possible combination of efficient irrigation schedules and optimum fertilizer doses.

Duringthe 'y ear of the project, far megswilasobe | i ne
organised for creating awareness and transfer of technology.

Expected outcome/ Deliverables fronbifferent Components of theProject

1 Efficient irrigation schedules (timing & depth of irrigation) and irrigation requirement
1 Optimum fertlizer doses for different fruit crops
1 Awareness among the farming community and transfer of technology
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Activity chart

Sr.
No.

Name of the

&milestones

activity

1styear

2dtyear

3dyear

4" year

5" year

6" year

7" year

2" half

15t half
half

half

2|d

1st
2" half

half

1%t half
half

2’1d

15t half

half

21d

1% half

2" half

half

1%t half

21d

Purchase ofequipments an
recruitment of staff.

Establishment of blocks ¢
fruit crops at the PCDOs

Layout of experiments ¢
different locations, recordin|
& analysis of data &
preparation of progress repc

Continuation of the
experiments fothe validation
of results, recording & dat
analysis & preparation ¢
progress report

Continuation of experiment
for the validation of results
data recording & analysis.
Demonstration at farmer
fields & preparation fina
progress report 8
recommendations fo
inclusion in package o
practices

Transfer of technology to th
line departments
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Budget Requirement

i) Budget for manpower

Sr. Designation Budget (Rs, lakhs) Total
No. (Rs
1 d d th th th h !
Styr | 2ndyr | 3dyr | 4thyr | Bhyr | Ghyr | 7hyr lakhs)
1 Senior Researc
Fellows (3)
0,
@25000+ HRA 5/f 9.36 | 9.36 | 10.44| 10.44| 10.44| 10.44| 10.44| 70.92
/month for 2 years ]
Rs. 28000 +HRA @
5% or 1000/
2 Technical Assistance
T 2 Nos. @RSs]
25,000/Person/Mont} 6o | 60 | 60 | 6.0 | 6.0 | 6.0 | 6.0 | 420
(Fixed)
3 Contractual Labou
(16) @Rs| 17.28| 17.28| 17.28| 17.28| 17.28| 17.28| 17.28| 120.96
9000/month
Total 32.64| 32.64| 33.72| 33.72| 33.72| 33.72| 33.72| 233.88
Budget forConsumables (Rs, lakhs)
Sr. | ltems Budget (Rs, lakhs) Total (Rs,
No. lakhs
1syr | 20dyr | 3dyr | 4%yr | Shyr | 6hyr | 7ihyr )
1 Fertilizers, 0.5 0.5 0.75 |0.75 0.75 0.75 |0.75 475
insecticides,
pesticides
2 Glass wareg 0.5 0.5 0.5 0.5 0.5 0.5 0.5 3.50
&chemicals
3 Office 0.25 |0.25 |0.5 0.5 0.5 0.5 0.5 3.00
stationery
items
Total 1.25 |125 |1.75 |1.75 1.75 |1.75 |1.75 11.25

Budget for Travel (Rs, lakhs)
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Sr. | Item Budget (Rs, lakhs) Total (Rs,
No. lakhs)
1styr | 2ndyr | 3dyr | 4tyr | Bhyr o | 6hyr | 7hyr
1 Local 0.25 |0.50 |050 |050 |050 [0.50 |0.50 3.25
2 Outstation |0.75 |0.75 |0.75 |0.75 |0.75 |0.75 |0.50 5.00
Total 1.00 |1.25 1.25 [1.25 1.25 1.25 | 1.00 8.25

Budget for contingencies/other miscellaneous costs (Rs, ({&d®sir & maintenance of drip

system, demonstration at farmerso fields,

Sr. Item Budget (Rs, lakhs) Total

No. (Rs,

lakhs)
1styr | 2dyr [ 39yr | 4Phyr | 5N yr [ 6Nyr | 7Nyr

1 Contingencieg 1.0 250 250 |20 2.0 2.0 2.0 14.0

Budget for Permanent Equipments & I rrigation Infrastructure

Sr. | Particulars No. | Approx. | Total Purpose

No. unit cost | cost

(Rs,

Rs
lakhs) | (RS
akhs) | | akhs)

1. | Drip & fertigation systemg 4 6.0 24.0 Application of irrigation ang
4.0 ha) including fertilizers for developing
accessories, cost of wat efficient irrigation &
harvesting structureg fertigation schedules
fertigation tank, venturi
AMC, etc.

2. | Soil moisture meter 1 7.0 7.0 Estimation of soil moisturg

contents

3. | WSWB pan evaporimeter |4 | 0.25 1.0 Recording of evaporation

4. | Rain gauges 4 0.15 0.60 Recording of rainfall

5. | Pressure plate apparat 1 20.0 20.0 Estimation of soil moisturg
with accessories characteristics
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6. | KD Pro-2 thermal propertiej 1 8.0 8.0 Recording of soil thermal
analyzer propertieso

Total 60.6

Table A.1.11Budget estimates (summary)for Improving Nutrient and Water Productivity

Sr. | ltems Budget (Rs, lakhs) Total (Rs,
No. tyr [ 29yr [39yr [4hyr [5" yr [6yr [ 7 yr | lakhs)
A. Recurring contingencies
1. Manpower 32.64 | 32.64 | 33.72 | 33.72 | 33.72 | 33.72 | 33.72 | 233.88
2. Consumables 125 |1.25 |1.75 |175 |175 |1.75 |1.75 11.25
3. Travel 1.00 |1.25 |1.25 |125 |125 |1.25 |1.00 8.25
4, Contingencies/other| 1.0 250 |250 |20 2.0 2.0 2.0 14.0
miscellaneous costs
Total (1-4) 35.89 | 37.64 | 39.22 | 38.72 | 38.72 | 38.72 | 38.47 | 267.38
B. Non recurring contingencies
1. Permanent 36.6 |24.0 -- -- -- -- -- 60.6
eguipments
Total (A+B) 72.49 | 61.64 | 39.22 | 38.72 | 38.72 | 38.72 | 38.47 | 327.98

Total Budget: Rs 27.98 (Rupeesthree hundred fifty two lakhs ninety eight thousands
only)

A.1.7c Plant Protection (Entomology)

Various insect pests and mites damage the fruit crops in various stages either by acting as direct
and /or indirect pests. It is roughly estimated that ardinger cent loss is caused by the insect
pests. So it becomes necessary to manage the pests by following integrated methods including
insecticides/ acaricides. In the new plantations first of all identity major pests and their nature of
damage are requuleo be studied so that the management measures can be opted scientifically.

i) Experiments to be Mnducted:

Survey of insect pest and mite fauna: Surveys will be carried out at different locations on
the crops namely apple, pear, plum, cherry, walnut, kiwli peach plantations to be raised by
the Department of Horticulture under the World Bank Project. The identity of the pests will be
done taxonomically as well as by using molecular techniques. The variations in pest populations
at different locations wilalso be studied.

Activities:
Year 2. Survey of different locations and collection of the insect pest samples.

Year 34. Survey and slide making.
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Year 57 Identification and preparation of list of major pests in the imported plants raisgghin
densityplanting system. Variatioria populations using molecular techniques.

Outcome: The list of major insect pests will be made which will help the orchardists in
identifying the pest and to take suitable management measures.

i) Management of InsectPestsand Mites: The management studies on major pests infesting
pome and stone fruits raised under high density planting system will be carried out using
chemical and nochemical methods. Sprays will be made using modern methods of pesticide
applications likespinning disc sprayers, fogging etc.

a) Management of aerial and root forms of woolly apple aphid:

Different pesticides recommended by CIBRC will be evaluated both on the aerial as well
as on the subterranean forms of the woolly apple aphid (WAA) thrdiffgihent modules

at number of locations, in the apple plantations raised under high density planting system.
The adhoc recommendations will be validated in the high density apple plantations.

b) Management of phytophagous apple mites:

Phytophagous apple itas namelyPanonychus ulmand Tetranychus urticaeare the

major regular pest of apple orchards throughout the state and devitalize the plant
particularly the young plantations. In the present study the recommended acaricides will
be evaluated in the higtlensity plantations during winter and summer seasons. The
phytotoxic effects like epinasty, hyponasty, vein clearing, tip necrosis and fruit injury etc.
alongwith their effect on natural enemies will also be observed. The data so generated
will be utilized for preparing recommendations to be included in the POP for these high
density plantations.

¢) Management of San Jose scale:

San Jose scaluadriaspidiotus perniciosuis a major sucking pest of the apple crop
and has been kept under check by apptioadf the dormant oil but because of the label
claim restrictions imposed by the CIBRC (Govt. of India) these oils are not in the
recommended usage list of the pesticides. So new chemicals will be tested and
recommendations will be generated w.r.t highsiy apple plantations and inclusion in

the final recommendations.

d) Management of root and stem borers:

In pome and stone fruits stem and root borers are the serious pests and if not managed
can kill the young plantations within a year. Various chem(freecticides) and non
chemical methods (attractant traps, mechanical control) will be evaluated at different
locations and the recommendations will be made.

e) Management of fruit fly:

The incidence of the fruit flies will be recorded in the pome d@odesfruits. If required,
the management of these direct pests will be done by using olfactory /physical attractant
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traps using mass trapping technique. Besides some of the insecticides will also be
evaluated and their safety to the consumers will beedfudaing latest residue estimation
techniques.

Activities:

Year 2. Laying out of trials for the pests mentioned above and using different pesticides/
other management methods to suppress the pest population

Year 34. The efficacious pesticides and @timanagement methods will be further evaluated
Year 57 Adhoc recommendations will be validated and finally recommended

Outcome: The recommendations for the management of major pests will come out of these trials
which will be applicable to the orandists and will help in reducing the loss.

iii) .Compatibility studies: Out of the data generated for recommendations of various pesticides
in these high density plantations, the compatibility of these pesticides will be evaluated for safely
using the pegide combinations and economising the sprays, afteredr of the study in order

to facilitate the growers.

Activities:

Year 12 Various pesticides including fungicides will be tested in the laboratory for finding their
compatibility. The mixtures wilbe made and observations on the physical properties will be
taken.

Year 34 The pesticides combinations will then be evaluated on these plants and observations
on the harmful effects on the plants besides efficacy will be recorded.

Year 57 The better erforming combinations will further be taken to observe the above
mentioned factors in the field and will finally be recommended and listed out.

Outcome: The compatible combinations will be recommended for the use of orchardists. It will
save a lot ofdbour and also the water required for the application of pesticides.

iv) Validation of Various Pesticides Recommended by CIBRC on igh Density Plantation
of Apple

Planting density is the single most important factor which determines the yield of an dochard

the first 5 years. The successful management of apple trees in ardehgty planting system

depends on maintaining a balance between vegetative growth and fruiting. If vigour is too low,
excessive fruiting results, fruit size declines, biennedring increases and trees fail to fill their

allotted space soon enough to make the orchard profitable. If vegetative vigour is excessive then
flowering and fruiting are reduced and containment of the tree to the allotted space becomes
problematic. Thesuc e s s f ul bal ance of vegetative vigour
produce heavy annual crops and require only a light annual pruning. Pruning and crop load
management are the primary management tools along with fertilization and irrigattoswreh

used to achieve a balance between vegetative growth and cropping throughout the orchards life.
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These management variables are affected by planting density, tree quality and tree training
strategies.

The tree quality is an important factor in deterimg the yield and quality of fruits. Along with
the environment and nutrition different pests infesting the trees at various stages of growth also
have a great impact on the health of tree and in turn on the yield and quality of fruit.

In order to managaelifferent pests a large number of pesticides are used on apple by the
orchardists. The&entral Insecticides Board &Registration Committee, Faridabad has registered
some pesticides for use on apple untter Insedicides Act, 1968. The list of pesticides
registered up t031.10. D14 along with their waiting periods and target pests are given hereunder:

Pesticides Registered for usaiApple

S.No Pesticide Pest Waiting Period
1 Bifenthrin 8% SC Mites 21
2 Fenazaquin 10 % EC Red gider mite and two spoted | 30
mite
3 Hexythiazox 5.45% W/W European Red Mite 15
EC
4 Propargite 57 % EC European red Mite, Two spotted | 9
mite
5 Spiromesifen 22.9 % SC | European Red Mite &Red Spider | 30
mite
6 Thiacloprid 21.7% SC Thrips 30
7 Captan 75% WP ScabFly speck,Bitter rot 8
8 Difenoconazole 25% EC | Sceb 14
9 Dithianon 70% WP Scab 14-21
10 Dodine 65% WP Scab 21
11 Fenarimol 12%EC Scab 30
12 Hexaconazole 5% EC Scab 30
13 Lime Sulphur 22% SC Scale, Powdery mildew 2%pe and 1%
post blossom
14 Myclobutanil 10% WP Scab 21
15 Penconazole 10% EC Scab(Venturiainaelis) 30
16 Propineb70%WP Scab 30
17 Thiophange Methyl | Scab 3
70%WP

As the waiting periods have been evaluated for these pesticides under the normal plantations of
apple in the present day scenario the farmers are opting for the high density plantation of apple.
Therefore keeping in view the increasing trend of orchartbstsigh density plantations and in

turn the excessive use of pesticides on the crop, it is important to validate the persistence pattern
of recommended pesticides and subsequently revalidation of waiting periods on high density

plantation in apple orcinds.
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In order to revalidate the waiting period of these pesticides, one GC, LCMS (Liquid
chromatograph with Mass Spectrometry) is required in the Laboratory to validate the
recommended waiting period.

Activities:

Year 12 Persistence of different insietdes will be evaluated by applying the insecticides in
the high density plantations of apple and analysing of the samples in the laboratory for
insecticide residue.

Year 34 Persistence of different fungicides will be evaluated by applying thecidesgiin the
high density plantations of apple and analysing of the samples in the laboratory for insecticide
residue.

Year 5The persistence of compatibility mixtures (insecticides+fungicides) will be studied for the
above said parameter.

Year 67 Final recommendations of waiting periods and use of pesticide mixtures (based on the
compatibility studies). This will help the farmers in to produce safe food for selling in the
domestic as well as the International Markets.

Outcome: Waiting periods of different insecticides used alone or in combination will help the
farmers in using the management practices in a judicious way so that the produce is safe to the
consumers. Also in the light of the global scenario, this study will thelm to sell their produce
abroad also.

Table: A.1.12Budget Estimatesfor Plant Protection (Entomology)

a) Nonrecurring
SN | Equipment Nos Approx. Purpose Total
cost (RS) amount
Rs. in
lakhs
1. | Mite brushingl Two | 2,00,000/ | For removing mites from the le{ 4.00
and  counting surface and to count the mites
machine
2. | Stereo  zoon| One | 10,00,000( For observing the microscopic pej 10.00
microscope / viz. mites, scale and woolly aphi
with  imaging etc.
systems
3. |GPS Four | 25,000/ | For recording altitudes and othe 1.00
related parameters of differe
orchards to be planted in high densit
4. | Double Door| Four | 50,000/ | For storing the chemicals an 4.00
Refrigerators pesticides and also the specimens
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5. | High precision| Four | 1,00,000/ | For weighing chemicals/pesticides f 3.00
Weighing making different concentrations to
machine used in the field against the pests

6. | Power Sprayer| Four | 50.000f | For spray against pests. 2.00

7. | Gas One | 20,00,000| Quantification of pesticide residues | 20.00
chromatograph / insecticides, fungicides, weedicid
with ECD and applied in the orchards for th
FPD management of various pests fr

consumer safety point of view

8. | LCMSMS One | 80,000,00| Confirmation of estimated residues| 80.00

/- insecticides, fungicides ang
weedicides applied in the orchards
the management of various pests
revalidation of waiting periods of th
pesticides recommended by t
CIBRC (Govt. of India) from
consumer safety point of view.

9. | PCR, Gel Dog One | 10,000,00| Molecular identification of pests ar 10.00
and /- also to observe the variations
electrophoresis

10 | Up gradation/ Four | 7,50000/ | For up gradation of lab facilities 30.00
renovation  of
laboratory

11 | Computer 4 1,00,000/ | Reports and data processing 4.00
systems/  dat
logger  along
with
accessories

12 | Renovation of 4 2,00,000/ | Congenial working system 8.00
sitting space
and furniture
Total 176.00 lakhs
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Recurring:

Sr. | Designation Budget (Rs, lakhs) Total
No 1styr | 2ndyr | 3dyr | 4fyr | Shyr | 6Nyr | 7hyr (Rs,
lakhs)
1 Senior Researc| 6.24 | 6.24 | 6.96 | 6.96 | 6.96 | 6.96 | 6.96 |47.28
Fellows (2) @
25000+ HRA 5%
/month  for 2
years 7 Rs. 2800
+HRA @ 5% or
1000¢
2 Field Assistanti | 3.6 | 3.6 3.6 3.6 3.60 | 3.6 3.6 25.2
2 Nos. @Rs
15000/Person/Mc
nth (Fixed)
3 | Contractual 216 (2.16 |2.16 |2.16 [2.16 |2.16 |2.16 |15.12
labour2 @Rs
9000/month
4 Glasswares 1.00 {100 [1.00 |1.00 |[1.00 |1.00 |1.00 7.00
5 | Chemicals 1.50 {150 [150 |150 |1.50 |[1.50 |1.50 10.50
6 Pesticides 1.00 {100 [1.00 |{1.00 |[1.00 |1.00 |1.00 7.00
7 Attractant traps 0.50 {050 |0.50 |0.50 |0.50 [0.50 |0.50 3.50
8 | Taxi hiring| 2.40 | 2.40 |2.40 |2.40 | 2.40 | 2.40 |2.40 16.80
charges Rs.
5000/day for 4
days per montt
(Innova Taxi)
9 | TA/DA to|1.00 | 1.00 {1.00 [1.00 |1.00 |1.00 |1.00 7.00
associated  stal
@Rs. 1.00 lakH
per year (Hotel
Stay)
10 | Total (B) 1940 | 19.40| 20.12| 20.12| 20.12 | 20.12| 20.12 | 139.4
Grand Total A+B 315.40
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A.l.7c Total Budget = Rs.1%.40 lakhs

A.1.7d. Plant Protection (Plant Pathology)

Out of various factors responsible for low productivity of apple per unit area, diseases are
one of the contributingactors. Amongst different diseases of apple trees, fungal diseases
namely: premature leaf fall farssonina coronarig cankers $phaeropsis malorum,
Botyrosphaeria ribis, Corticium salmonicolor, Cryptosporiopsis cortizojaowdery mildew
(Podoshphaere&ucotrichg, moldy core rotAlternaria mali Trichothecium roseum, Fusarium
species), leaf spot and blighil{ernaria alternata, A .mali)root rot ©ematophora necatrjx
collar rot Phytopthora cactorui fruit rots Qothiorella mali, S. malorum, Gémsporium
perennans, Penicillum expansum, Monilinia laxa, Botrytis cineseal viral diseases namely
chlorotic leaf spot, mosaic and dapple apple are presently most prevalent and devastating.

In India, stone fruits (comprising of peach, plum, aprioeggtarines, cherry and almonds) are
grown in and near the Himalayas and in very small acreage in the south. During the last two
decades their cultivation has been extended to all the northern Indian hills. The major constraints
for their successful cultiteon are its disease problems viz. peach leaf clidplrina
deformany brown rot Monilinia spp.), powdery mildewRodosphaerapp. andSphaerotheca
pannosy, rust {Tranzschelia discoldr shot hole WVilsonomyces carpophilysroot and crown

rot (Phytophlihora cactorun), crown gall Agrobacterium tumefaciehs bacterial spot
(Xanthomona sarboricolav. pruni), bacterial gummosidPceudomonas syringge. syringag,

etc.

Keeping in view the huge losses caused from the diseases, the project will be ctattemra
integrated disease management practices to enhance the yield and improve the quality of the
pome and stone fruits:

Objectives

Isolation, identification, pathogenicity tests and molecular characterization of associated
pathogens.

Refinement and staaddization of integrated disease management technology for high density
planting of fruit crops through multi location trials.

Dissemination of the integrated disease management technology for the management of
important diseases of pome and stone frtokganizing demonstrations, training camps and
publication of literature.

Implementation plan

Survey of disease®eriodic surveysvill be carried out to monitor pome and stone fruits crops to
be raised by the Department of Horticulture under the WorldkBRroject. The disease
incidence, disease severity and disease prevalence at different locations will be recorded. The
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identity of the diseases wil/| be confirmed o
well as by using molecular techniques.

Management of diseases: The management studies on major diseases infecting pome and stone
fruits raised under high density planting system will be carried out using cultural, chemical and
non-chemical methods.

Management of foliar diseasesDifferent fungicides recommendécentral Insecticides Board

& Registration Committee, Faridabad will be evaluated in different modules at multi location
trials raised under high density planting system by the Department of Horticulture under the
World Bank Project. The phytotoxic effects like epinasty, hyponasty, vein clearing, tip necrosis
and fruit injury, etc. will also be observed. The adhoc recommendations will be validated in the
high density plantations.

Management of nursery diseasesCollar rd, root rot, seedling blight, crown gall, hairy root

and foliar diseases are the major nursery diseases of orchards throughout the state and devitalize
the plants particularly in the nurseries. In the present study, the recommended fungicides and
bio-contol agents will be evaluated in the high density plantations during winter and summer
months. The phytotoxic effects like epinasty, hyponasty, vein clearing, tip necrosis and fruit
injury etc. will also be observed. The data so generated will be utilizedorieparing
recommendations to be included in the POP for high density plantations.

Management of root diseasedVhite root rot and collar rot are the major root diseases of apple
orchards and could not be managed successfully by the application of stiegekingicides
profile. New chemicals will be tested and recommendations will be generated with respect to
high density apple plantations for inclusion in the final recommendationscddinol agents
alongwith others will also be tested to control sdideases.

Management of fruit rots:In pome and stone fruits, fruit rots are serious under-lparsiest
conditions and if not managed timely can degrade the quality of fruits and make them
unmarketable. Various fungicides and rdremical methods will bevaluated to minimise the
postharvest losses and increase the shelf life of fruits. The recommendations will accordingly be
made for inclusion in package of practices.

Compatibility studies: Out of the data generated for recommendation of various fuegiad

the high density plantations, the compatibility of potent fungicides and insecticides will be
evaluated for safety using the fungicide combinations and economising the sprays, after the study
in order to facilitate the growers.

The list of fungicideregistered for use on apple along with their waiting periods and target pests
are given hereunder:

S.No. Pesticide Pest Waiting Period

1 Captan 75 % WP Scab,Fly speck 8
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Bitter rot

2 Difenoconazole 25 % EC | Scab 14

3 Dithianon 70 % WP Scab 14-21

4 Dodine 65 % WP Scab 21

5 Fenarimol12%EC Scab 30

6 Hexaconazole 5% EC Scab 30

7 Lime Sulphur 22% SC Scale 2%pe and 1% g
Powdery mildew blossom

8 Myclobutanil 10% WP Scab 21

9 Penconazole 10% EC Scab 30

10 Propineb70%WP Scab 30

11 Thiophange Methyl Scab 3

70%WP

As the waiting periods have been evaluated for these fungicides under the normal plantations of
apple. Therefore, in the present day scenario, the farmers are opting for the high density
plantation of apple. Therefore keeping in view thereasing trend of orchardists for high
density plantations and in turn the excessive use of fungicides on the crop, it is important to
validate the persistence pattern of recommended fungicides and subsequently revalidation of
waiting periods is requad on high density plantation in apple orchards.

Fungicide Resistance Monitoring:The already existing fungicides will also be evaluated for
resistance monitoring against the different associated pathogens.

Expected outcome/ Deliverables from different@mponents of the project

Validation and modification of adhetterature based recommendations

Latest improved technologies constituting integrated disease management for pome and stone
fruits will be developed.

Enhancement of productivity per unit amead quality of produce will be obtained.

Awareness among the farming community and transfer of technology will be attained
Compatibility chart of new fungicides and insecticides for integrated application

Notification of waiting period w.r.t. differerftingicides
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Activity chart

Sr.
No.

Name of the activity &milestones

PY1

PY2

PY3

PY4

PY5

PY6

PY7

1.

Purchase of equipments a
recruitment of staff.

2.

Survey and collection of sample
from blocks of fruit crops at th
PCDOs and hot spots identification

an|an

Isolations, proving pathogenicity ar
molecular characterization
associated pathogens

an

Compatibility studies of fungicide
and insecticides inlaboratory ang
field

Layout of experiments at differe
locations, recording & analysis
data &preparation of progress repo

an

an

an

an

Continuation of better performing
combinations with other experimer
for the validation ofesults, recording
& data analysis & preparation
progress report

Demonstration & preparation of fin
progress report &recommendatio
for inclusion in package of practices

Transfer of technology to the lin
departments anidrmers

an

an

an
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Table A.1.13Budget requirementfor Plant Protection (Pathology)

A. Recurring

Sr.
No.

Designation

Budget (Rs, lakhs)

syr | 2Vyr | 3

4hyr

5thyr

6yr

7hyr

Total (Rs,
lakhs)

1

Senior Researc|
Fellows 2
@25000+ HRA 5%
/month for 2 years
Rs. 28000 +HRA @
5% or 1000/

6.24 | 6.24 | 6.96

6.96

6.96

6.96

6.96

47.28

Field Assistanti 2
Nos. @Rs.
15000/Person/Montl
(Fixed)

3.6 3.6 3.6

3.6

3.60

3.6

3.6

25.20

labou
@Rs

Contractual

(2
9000/month

216 | 216 |2.16

2.16

2.16

2.16

2.16

15.12

Pesticides

0.5 0.5 0.5

0.5

0.5

0.5

0.5

3.50

Glass
&chemicals

wareg

3.00 |3.00 |3.00

3.00

3.00

3.00

3.00

21.00

Office stationery
items, internet
connections,
computer
consumables,
Attending meetings|
conferences
registration

025 025 |05

0.5

0.5

0.5

0.5

3.00

Taxi hiring charges
Rs. 5000/day for ¢
days per month

1.80 (180 |1.80

1.80

1.80

1.80

1.80

12.60

TA/DA to associatec
staff @Rs. 1.00 lak}
per year (Hotel Stay|

1.00 [1.00 |1.00

1.00

1.00

1.00

1.00

7.00

Total (A)

134.7

B.NON-RECURRING

S. No.

Equipment

Per unit
cost(Rs.i
n

Lakhs)

Qty

Purpose

Amount
(Rs.in
Lakhs)

Laminar Air Flow

1 15

To isolate the microorganisms a
to perform the in vitro experimen
under aseptic conditions

1.50
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2. BOD Incubator 1 15 To incubate microorganisms at { 1.5
optimum conditions

3. Spinning disc ultrdow | 2 0.50 For application of sprays on th 1.00
volume sprayer high density plantations t
minimise the drift
4, Vertical / Horizontal| 1 1.50 To sterilize media, etc. 1.50
Autoclave
5. Double Door Refrigeratorg 1 0.75 For storing the chemicals arn 0.75

pesticides and also the specimeng

6. High precision Weighing 1 2.50 For weighing chemicals/pesticid¢ 2.50
balance for making different concentratior
to be used in the field against t
pests
7. Power Knap sac spray€q - 2.00 For periodic use 2.00
foot  sprayer, powe
weeder,
8. PCR 1 5.00 Molecular identification of diseasq 5.00
and also to observe the variations
9. Microwave 2 0.50 To prepare media 1.0
10. Water distillation ang 1 2.0 To prepare distilled water fqg 2.0
purification unit carrying out differenstudies
(Millipore)
11. Plant injector 1 5.0 To inject the chemical in the plal 5.0
system
12, Micropipette 10 | 25 For accurate measurements | 2.5

solutions and for molecular biolog
experiments

13. Deep freezer-0° C) 1 2.0 For long term storage of enzym| 2.0
and cultures
Total (B) 28.25
Grand Total (A+B) 162.95

A.1.7d.Total Budget: Rs 162.95 lakh
A.1.7e. Post Entry Quarantine(PEQ)

Plant biesecurity is of paramount importance to any country to safeguardskmdity,
sustainability of agricultural/horticultural production and also in protecting livelihood of people.
Though incursion of alien pests into newer areas is not a nevopleaon, increased global
trade has paved way for quicker entry of many exotic pests to hitherto unknown areas.
Anthropogenic activities play a major role in such quick movement of alien pests either directly
through trade or indirectly through illegal mowent of seeds, planting material and agricultural

112



commodities. India is one among the 12 mega biodivecsityresin the world and is highly
vulnerable to invasive pests. The far reaching consequences of entry, establishment, and spread
of various kinds bpests are fearsome especially to a country like India due to its varied agro
climatic zones and due to its primary dependence on agriculture. The pest incursions in the past
caused serious economic damage, notable among them on horticultural cropsrgrenddew

of grapes (Europe 1910), downy mildew of cucurbitsqubensisSri Lanka 1918), black rot of
crucifers K. campestrisJava 1929), crown gall of apple/pear (umefaciensEngland 1940),

canker of appleSphaeropsispp.; Australia 1943)art of potato $ynchytrium endobioticum
Netherlands 1953), golden nematode of potato (Europe 1961),san jose scale of apple (ltaly
1900), woolly aphid of apple (Australia,1928), bunchy top of banana virus (Sri Lanka 1940) etc.
Most of these invasive aliespecies have established and invaded widespread areas in India, due
to lack of awareness among stakeholders and due to inadequate surveillance, containment and
eradication programmes.

The Indian subcontinent is still free from many devastating pestsrimiubigre, horticulture,
plantation and forest plants which are causing serious damage elsewhere. There is a need to
protect the entry, establishment and spread of these exotic and invasive plant pests in India.

Pest risk analysis aimed at identifying,agtifying and reporting of the possible management
options on account of probable, introduction of a pest along with an imported plant commodity.
Analysis of pest risk while introducing planting materials is essential to determine the potential
of a pest & cause damage. In general, risks are more with the introduction of vegetative
propagules than true seed. Further, in case of temperate fruits risks is more with bacteria, virus,
viroid, moths etc. Risk increases with size of import. Bulk import creat® muarantine
problems. The important pests which have the risk of introduction in temperate fruits in
Himachal Pradesh are fire blight, codling moth and plum pox virus which do not exit and if
introduced may cause havoc to the temperate fruit industhedstate. The pest risk analysis is
mandatory for all the plants/plant material prior to its import into India as per PQ Order, 2003.

Reliable detection methodologies and accurate and timely diagnosis is paramount in
identification of diseases and ins@etsts of quarantine concern to prevent entry, establishment
and spread of pests of concerrinidia. Postentry quarantine allows for testing for the presence

of diseases and pests, time for the expression of signs or symptoms, and appropriate tfeatment i
necessary. The imported planting materials are to be grown under Post Entry Quarantine facility
(isolated area) for stipulated period under supervision by notified Inspection Authorities.

Objective: To supply disease and insect pest free planting mbagerbprevent entry of hitherto
unknown pathogens and insects to India

Implementation Plan

Submission of application for Import permit to Director of Horticulture by the importing firm
Approval of post entry quarantine facility from the Designated Ingpediuthority by the
importing firm

Submission of Import Permit (IP) application Réant Protection Adviser, GOl and getting the
permit issued by the supplier firm
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Predespatch inspection of consignment of plants to be imported if required as pertafrttrac
importing firm with PIU Importing plants

Post entry arrival inspection of the plants at PEQ facility and transplanting sites

Visit of all the PEQ facilities after transplanting as indicated in the Table below at monthly
intervals for every yeanf import of new plant material

Collection of leaf, soil, stem, root samples every month and recording of data on insect pest and
diseases associated

Laboratory analysis of samples for Quarantine pests and other already prevalent in India
Suggestions ahrecommendations for the observed insect pests and diseases on the crop on
monthly basis to check further multiplication and dissemination

If quarantine disease or pests is observed or reported after analysis of samples, destruction of the

imported plantshrough formation of committee.
Compilation of field and laboratory data, analysis, interpretation and report submission

Release of PEQ plants for further multiplication and distribution to farmers at different apple

growing localities in the apple belt Bimachal Pradesh.

Quarantine Procedure for Import

Activity Executing agency| PYO | PY1 | PY2 | PY3 | PY4
Application for import permit tg Importing PIU
DOH (for every import) a a a a
Approval of post entry DIA (expedite by
guarantine facility PIA PIU, UHF) a a a a
Inspection and verification ¢ HOD Plant
facilities PathologyUHF a a a a
Issue of Inspection certificate f HOD Plant
PIA PathologyUHF a a a a
and associate
scientist
Submission of Import Perm| Importing  PIU
(IP) application (a week ii (tol/C, National | & a a a
advance to import) Plant Quarantine
Station, New
Delhi)
Copy of IP to exporter fo|l Importing PIU
import No. in Phytosanitar a a a a
certificate
PreDespatch Inspection ¢ Importing PIU &
plants PIU- PP, UHF a a a a
Inspection at first point of entr| Plant  Protectior
(grant provisional clearance f( Adviser, GOI (] a a a a
growing under posentry|ex pedi t e
guarantine)
Intimation to the concerng I/CNPQS, New|
Inspection  Authorities  fo| Delhi(expedite by a a a a
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conducting further PE( PIU)

inspections

Post Entry Quarantinl HOD Plant

Inspection and Report PathologyUHF a a a a
and associate
scientist

Procedure for PEQ Inspection

In line with the New Policy on Seed Development, 1988 and the provisions of PQ Order, 2003,
the specified planting material for propagation (viz., cuttings, saplings, bud woods, etc.) require
growing under Post Entry Quarantine for a specified peridteimport permit for such planting
material is granted based on a certificate fr@masignated Inspection Authoritie$ the
concerned jurisdiction stating that the importer possesses the pgsfuarantine facility for the
imported planting materialSuch consignments are released with the intimation to the concerned
Inspection Authorities for conducting further PEQ inspections and the final clearance is granted
based on the PEQ Inspection Rep&arious activities required to be carried out to draw a
detailed inspection report are listed as under:

Activity Executing agency | PYO | PY1 | PY2 | PY3 | PY4

Selection of isolated piece of land f
growing the imported plants

Importing PIU

an
an
an
an

Intimation of inspection authority i| Importing PIU
advance about the date of planting ~
the imported plant or seed.

QD
an
an
D

Recruitment of RA and SRF

PIUTUHF

an

an

Procurement of equipments

PIUTUHF

an

an

Visits of the inspection authorit
during growing season (month
inspection of all the locations ¢
planting 35 PCDO,s and other sites

PIU TUHF
associated
scientists

and

an

an

an

an

Collection of leaf, soil, stem roo
samples for analysis ofssociated
pathogens and insects (35 PCDOs
other sites)

PIU TUHF
associated
scientists

and

Pest risk analysis in laboratory usi
different techniques

PIU TUHF
associated
scientists

and

Advice necessary Phytosanita

PIU TUHF and
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measures to contain the existing peg associated a a a a
scientists
Recording of field and lab. data ¢ PIU TUHF and
associated pests associated ~ ~ ~ ~
o a a a a
scientists
Analysis of data obtained frorfiled | PIU TUHF and
and lab associated ~ ~ ~ ~
o a a a a
scientists
Interpretation  of  results an PIU TUHF and
conclusion associated ~ ~ ~ ~
o a a a a
scientists
Decision taking if there is risk g Importing PIU
guarantine pest and PIUUHF ~ ~ ~ ~
a a a a
Preparation of Quarantine Report | PIU TUHF and
associated ~ ~ ~ ~
o a a a a
scientists
Submission of report to Plant| PIU TUHF and
Protection Adviser and I/C, Nation| associated 3 3 3 3
Plant Quarantine Station, New Delhi scientists
Acceptance of report and release| PIU TUHF and
planting material to sites of planting | Importing PIU 3 3 3 3

Facilities already available with the University for PEQ

1. Entomology Laboratory

Insect storage cabinets/mounting boards

Stereo binocular microscope
2. Plant Pathology Laboratory

Laminar flow
BOD Incubator
Autoclave

Hot air oven
Digital balance
pH meter




A set of laboratory chemicals (for preparation of media/stains/reagents etc.)
A set of laboratory glassware (beak@anical flasks, measuring cylinders, pipettes, Petri dishes,
test tubes, etc.)

Outcome/ Deliverables

Check on entry of quarantine diseases such as fire blight, codling moth and other diseases in case
of apple and pear

Easy import of the planting material

Ensured supply of disease free quarantined planting material to the growers

Acclimatization of plants in the PEQ facility

Reduced mortality of plants in the farmers field

Table A.1 14Budget Estimatesfor Post Entry Quarantine Facilities

Non Recurring Cet

Sr Equipment PY1 (Rs.| Justification
No Lakhs)
1 Adjustablevolume pipettes of variable siz{ 1.50 Lab work
(5-6 nos.)
2 Thermocyclei96 well 4.00 Amplification of DNA
3 Micro centrifugewith rotors with cooling 9.00 DNA isolation

20,000 rpm (2no. for at a time processing
number of samples different locations)

4 Mini Spin micro centrifugesvith two rotors| 1.50 Cell purification
(2no. for at a time processing of number
samples different locations)

5 Vortex shaker (2 no. for at a tin 0.75 Homogenize mixtures
processing of number of samples differ
locations)
6 Deep freezer-g0°C)-vertical, 350 lit. 1.25 Storage of sensitiv
chemicals and plant sample
7 Deep freezerB(PC), 500 lit 6.00 Storage of isolated DNA
plant samples etc.
8 Refrigerator 0.50 Normal storage of chemicalg
9 Horizontal Electrophoresis apparatus w 5.50 Widely used for routing
power supplyWide Mini and Maxi Sub nucleic acid work, for DNA
Cell GT Cell separation and size analysis
10 Geldocumentation unit 6.50 Lab work
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11 Realtime PCR machine 18.00 To quantify the pathoge
within hosts, to study th
gene expression

12 Deionizer 6.00

13 Microscope with microphotography arn 5.00 To observe the

video monitorattachment, binocular/ Ster¢ microorganisms critically
binocular microscope

14 Stereemicroscope, Nikon 1.50 To observe diseased samplg¢

15 Confocal microscope 25.0 To visualize the location @
pathogen within hosts, intg
or intra cellular, To locate th
pathogen in different layer
of hosttissue by collecting
serial optical sectionsfrom
thick specimens, To analys
fixed or living cells and
tissues that have usualbeen
labelled with one or mor
fluorescent probes.

16 Spectrophotometeddouble beam 5.50 Estimation

17 Nana/Pico drop 8.00 For rapid quantification o
DNA, RNA and proteins

18 Waterbath (2nos.) 1.00 Routine lab work of sampl
preparation

19 Gense(Silence) 15.00 Regular power supply

20 Renovation of laboratory and sitting spg 20.00 Upgrade laboratory workin

for Scientists, RA, SRF etc. condition

21 ELISA plates, ELISA Reader, 5.00 Virus testing

22 Computer systems/ Laptop/data log( 4.00 Reports and data processin

along with accessories /Peripherals/UFR
Colour Printer/Scanner (2 nos.)

23 | Air conditioners (3 nos.) 2.00 For creating suitably
temperature conditions fq
instruments and workers

24 Transmission Electron Microscope wi 500.00 For host pathogen interactic

Microtome and Automotive tissue process and identification of
pathogens at deeper tiss
depths e.g. in phloem tissu
with bacteria fungus an
viruses

25 High power Digital camera (still and videg 2.00 For recording the crop stan

and disease for futur
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reference

26 Non-destructive Xray Machine 10.00 Observe endparasites
27 Root length scanner 15.00 Root disease measurements
TOTAL (A) 679.5

Recurring Cost

SN | Item Budget estimates Rs. in| Total Justification
lakhs Rs. In
PYO | PY1 | PY2 | PY3 | PY4 | lakhs

1. | Man power 492 492 492 492 |19.68 |Plant
Research Associate Pathology,
(Ph.D) i 1 Nos. @Rs Entomology,
40,000/+ HRA (5% or laboratory
max. Rs. 1000) analysis
OR work,  data
M.Sc. (Rs. 38000+ HR/ collection
(5% or max. Rs. 1000) and analysis

2. | Senior Research Fellow, 6.24 |6.24 | 6.96 | 6.96 | 26.40 | Collection of
i 2 Nos. @Rs. 25,000/ samples,
(5% or max. Rs. 100( preparation
and Rs28000/ +HRA fo for analysis,
34 year onward procurements

of laboratory
material, dats
analysis

3. | Technician for electrol 3.00 |3.00|3.00|12.0|21.00 |For handling
microscope @ 25000 p¢ 0* of electron
month for seven years microscope

4. | Casual labour4 Nos. @ 432 432 |4.32|4.32|17.28 |For
Rs 9000/per person laboratory

and field help

5. | Chemicals, glasswary 6.00 |6.00 | 6.00 | 6.00 | 24.00 | For
media, plasticware ( laboratory
Rs. 5.00 lakh/yr analysis work

6. | TA/DA to associate¢ 2.00 | 2.00 |2.00 |1.00 | 1.00 | 8.00 Field visits
staff @Rs. 2.00 lakh pe
year (Hotel Stay)

7. | Taxi hiring charges R 6.00 |6.00 | 6.00 | 6.00 | 24.00 | Sample
5000/day for 10 days p¢ collection
month (Innova Taxi) ol and
POL charges monitoring

8. | Contingencies 1 4.00 |4.00 [4.00 | 4.00 | 17.00

(consumables computy
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accessories, Offic
stationery, reg. charge
attending of seminary
meetings maintenance
/servicing of
instruments/ Diesel fo
genset, liquid nitrogen

LPG Cylinders,
incidental expenses etc.
12. | Training of techniciar 1.00 1.00 Operation of
for TEM Microscope in TEM
India
Total (B) 2.00 | 62.48 158.36
Grand Total (A+B) Rs. 837.86lakhs

*Budget for next three years till the termination of gneject
Total Budget (A.1.7e) = Rs837.86 lakhs
A.1.7fPest Surveillance and Forecasting/ Forewarning System

Pest surveillance is essential to detect occurrence of exotic pest/disease in the early stages of
their introduction so as to adopted and enfatemestic quarantine regulation to ward off their
further spread or to check the movement planting material to other areas. Surveillance provides
vital information for development of robust quarantine policies and also facilitates early
detection of invasie alien species which is very essential for their eradication. Establishment of
pest free areas and areas of low pest prevalence to gain market access can be achieved only
through well designed pest surveillance programmes.

Diseases and insepests reacand interact with crops in several ways, which will still need
eagle eye probing. A diseapestcrop system is an intertwined complex ecological system in
which one disease/pest interacts withheditant pathogenic and n@athogenic organism in a
stothastic environment. Disease and pest incidence greatly fluctuates within and between the
crop season, and many times their unpredictable random occurrence creates a practical dilemma,
whether to go for a blanket calendar based application of fungicidssimdes which often
provides unfailing insurance or to look for safer and often slow acting need based application of
ecofriendly pesticides and bioontrol decision about predators and pggasites. Farmers have

to make critical decision about whendtart applying pesticides. Unfailing predictive systems

are badly required for this purpose because of increasing economic pressures especially in case
of high value low volume crops which involve costly inputs and environment concerns.

To change from th situation of repetitive sprays to Economic Threshold Level (ETL) based
application of pesticides, constant watch is required on pest activity. It could be made possible
with the help of information technology that helps to develop surveillance and dtingca
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programme by recording pest activity data through pest scouting and pheromone trapping. For
the sustainable horticultural production and better quality produce, a judicious integration of safe
chemical/bio pesticide molecules must be used with oihvechemical approaches.

The important objective of the pest surveillance is to document different activities of insects such
as their populations on the crop, damage inflicted, insect stage present, local movement,
migration and dispersal etc. through stamt watch at fixed intervals whereas, pest forecasting
aims at predicting the future population trends or outbreaks of insect pests based on the study of
interrelations of pest populations with various environmental factors so as to initiate appropriate
control measures as and when required in the light of their economic thresholds.

However, the information in literature shows that little efforts have been made to determine the
economic threshold | evels (ETL O s rastiagsmoduied | as
for major insect pest populations on fruit crops in the Himalayanlagnecultural ecosystems.

So with the aim of making some concerted efforts on these important management aspects, these
studies on pest surveillance and forecastinggddt pest populations have been proposed.

Objectives:
i) Mapping of insect pest and disease
i) To identify the role of macro and micro climatic conditions, intervals and periodicity

conducive for disease and diseases/ pests spread, development and epidemic outbreaks of target
insectpests and diseases.

iii) To develop information on crop/ susceptiblaggs to pests/disease at different plant
growth and development stages.

Implementation Plan

Target Districts: As per plantation sites of different districts such as Shimla, Kullu, Kinnaur,
Lahaul and Spiti and Sirmaur
Work to be carried out

a. Survey andsurveillance

1 Regular survey and surveillance of plantations sites under Horticultural Development
Project in the State at monthly intervals

o] Surveys and surveillance to be conducted by the participating scientist form the Research
Stations of the Univeity and Department of Horticulture officers at the respective locations of
the district

o] Collection of disease leaf, fruit, stem, twigs, root, soil samples, laboratory analysis by the
concerned scientists and recoding of data in the field as well aslabtratory

o] Collection of insect pests, laboratory analysis, recording of data in the field and
laboratory

o] Recording observation on plant phonological stages for disease orpeseatfection
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o] Data compilation, analysis, report preparation and submissoper the requirement of
the World Bank guidelines at the end of season

o] Recommendations for the management of identified insect pest and diseases as per POP
and preexisting technology

0 Immediate reporting for the occurrence of quarantine pestiessedses and action to be

taken

1 Development of cromodulesto ascertain the impact of weather on

o] Diseases and pests prevalence/ severity

o] Crop productivity and quality

o] Existing gaps in the technology

o] Disease and insepests dynamics on year to yearibas

o] The database on climate, major inggests and diseases affecting the crop production

0] Recording of micreenvironmental parameters such as minimum/ maximum/ average
temperature, relative humidity, rainfall time and intensity, leaf wetness, dew andfatow
through preexisting weather stations or through portable type electronic weather stations for
correlating with disease development and inpests populatiordynamics. Thesean be
installed at each few representative sites.

1 Development of dormantspring and summer weather modules in relation to the
overwintering stages of the pathogens and iRgests to the initiation of infection/infestation for
coming season. These modules will ascertain the outbreaks and adoption of control measures at
appropiate time and application rates.

b. Information Dissemination and rewarning System

Connecting the selected growers

1 Data base of all the growers will be developed through outsourcing for supplying the
information of technology through SMS or Whats App.CABI Crop compendium and other
databases will be used for extracting information with regard to diagnosis of pathogens, insect
pests and their management

1 Some of the diseases and insect pest warning systems existing in the literature will be
used as bader the development of location specific forewarning system
1 Decision support systems will be studied and used for developing decision support

system. Various decision support systems have been developed for various crops among these
PHYTOMET, EntomoLOGIC,Cotton LOGICetc. are some of the computer based decision
support systems

1 Expert System such & POMME is an orchard management for pests and diseases of
apple. Similarly other expert systems are available like PSAQ@chard insect and disease
managementCALEX/Peachesi diagnosis of 120 disorders in California including insect,
disease and cultural problems.
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Activity chart for execution of work

diseases affecting th
crop productio

DOH

Activity Executing PY1 | PY2 | PY3 | PY4 | PY5 | PY6 | PY7
agency
Surveys ang All RHRTS of
surveillance to b the UHF andg1 5 5 5 3 5 3
conducted DOH
Collection of diseas{ All RHRTS of
leaf, fruit, stem, twigs| the UHF and 5 A 5 5 5 5 5
root, soil samples DOH
Collection of insecl All RHRTS of
pests, laboratory the UHF  and 5 5 5 5 3 5 5
analysis DOH
Observation on plan Al RHRTS of
phonological stages fq the UHF and . . . . . . .
disease or inseqtest DOH a a a a a a a
Data compilation] All RHRTS of
analysis, repor| the UHF and . ~ ~ ~ ~ ~ ~
, a a a a a a a
preparation an¢ DOH
submission
Recommendationsfor | All RHRTS of
the management the UHF and . ~ ~ ~ ~ ~ ~
DOH a a a a a a a
Immediate  reporting All RHRTS of
for the occurrence gdthe UHF and . ~ ~ ~ ~ ~ ~
. a a a a a a a
guarantine pest an DOH
diseases
Development of crof Al RHRTS of a
modules to ascertain the UHF and 5 5 5 5 5
the impact of weather | DOH
Recording of micre| Al RHRTS of
environmental the UHF and . . . . . . .
parameters DOH a a a a a a a
Database on climat¢ Al RHRTS of
major insecfpests ang the UHF and ~ ~ ~ ~ ~
a a a a a
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Development ol Al RHRTS of

dormant, spring an(the UHF and ~ ~ ~ ~ .

summer weathe DOH a a a a a

modules

Connecting thg All RHRTS of

selected growers the UHF and N 5 . . .
DOH a a a a a

Table A.1.15Budget Estimatesfor pest surveillance and forecast & forewarning system

Sr Equipment PY1 Justification
No. (Est.
Cost)
1 Portable Electronic weather stations alongv) 10.00 | For recording weather ar
data loggers and other peripheralsL(BNo.) soil parameters at differe
locations
2 Softwares on diseases and pests 5.00 For disease or pe
forecasting/ forewarning an
identification
3 Pocket size digital temperature and Ff5.00 | Recording of temp. and R
recorder and other soil parameters Ki®) at other locations withoy
weather station fo
microclimate changes durin
survey visits
4 GPS (5n0s.) 2.00 For recording  altitude
survey  routes,  weathg
forecasts etc.
5 BOD Incubators (3 Nos) 4.00 | For incubation of isolate
pathogens and insect
6 Research Microscope with digital camg 2.00 | For observation of collecte
attachments and computer and ot disease and insect pe
accessories (1Nos) samples
7 Laminar Flow (1 Nos) 1.00 For aseptic conditions t
isolate associated pathogen
8 Autoclave (1 Nos.) 1.00 Preparation of media
9 Video camera (4Nos) 6.00 For videgraphy of insec
pest infestation  diseag
incidence, recording trainin
methods, interactions
10 Digital camerg4Nos) 2.0 For still pictures
11 Insect rearing cages (4 locations) 4.00 For rearing of larvag
collected from field and adu
development fo
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