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F O R E W O R D

 India has made a tremendous progress on the horticultural map of the world covering an area of 23.24 
million hectares with a total annual production of all horticultural crops to the tune of 257.3 million tonnes 
during 2012-2013. The horticultural cover is about 6.5 percent of the total geographical area contributingabout 
28 per cent of gross agricultural output of the country.The income elasticity for fruits is reportedto be 0.42%, 
against only 0.05%for rice and –0.06% for wheat. The annual growth rate indomestic demands for fruits and 
vegetable is estimatedat 3.34% and 3.03%, respectively. About 127.2 metric tonnes of vegetables and 86.2 
metric tonnes of fresh fruits will be required by 2020–21, however, the estimated demand by 2050 will likely to 
be 199 and 146metric tonnes, respectively. 

 Horticulture and forestry play an important role in the economic prosperity of the Himalayan region. 
The fruit production in the temperate region has made signicant stride, the yield levels however, are far below 
the international standards.Horticulture and forestry require greater attention in the hills after taking care of 
proper soil and water-conservation measures, climate-change adaptations, apart from special attention on 
pollination and orchard management, irrigation, biotic and abiotic stress management etc.  
The Dr Y S Parmar University of Horticulture and Forestry, a leading research and development institution in 
Asia organized various activities during the year for the prosperity of farmers and human resource 
development through its cohesive, interdisciplinary and regional based programmes. The report provides 
research efforts of the faculty of horticulture and forestry for a period from April 2013 to March, 2014, to 
achieve higher production and productivity offruit crops and forest trees while safeguarding theenvironment 
and natural resources of the State. The research programmes were pursued through different departments at the 
main campus and regional stations throughout the State. Emphasis was also made on building desired human 
resource to strengthen research and teaching activities and transfer of appropriate technologies to the farmers 
for improving livelihood and economic welfare of the farming community in the remote villages of the hill 
state. 

 The unconditional patronage, guidance and encouragement received from the Chancellor, Her 
Excellency Smt. Urmila Singh during the year are duly acknowledged. Sincere gratitude is also expressed to 
ICAR, State Government and other funding agencies for their support. The support provided by Board of 
Management, Academic council, Research Council, Extension Council, Statutory ofcers, staff members is 
also acknowledged for their cooperation and sincere efforts in the progress of the University. The activities of 
the university are diverse and could not have been completed without the cooperation of everyone.  I would 
appreciate the sincere and concerted efforts of Dr R C Sharma, Director of Research, Dr Kamlesh Kanwar, 
Joint Director Research (Horticulture), Dr Diwakar Tripathi, Joint Director Research (Forestry),                    
Dr Manoj Vaidya, Joint Director Research (Planning) and Dr Satish K. Sharma, Associate Director (R&E), in 
compilation and editing of Annual Report. 

(Vijay Singh Thakur)
Vice Chancellor
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75% inorganic fertilizers + vermicompost (25% on 
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2013-2014

Forestry

o The large sized seeds (more than 2.6 g/seed) of ban
oak (Quercus leucotrichophorai shows brown in
colour on maturity, exhibited higher germinability
parameters i.e. <per cent germination, germination
capacity, germinative energy, germination index,
germination vigour and seedling growth traits i.e.
root length, shoot length, when sown in nursery
conditions (SAP, Nauni).

o The natural regeneration status of Ban oak under
different oak associations was highest under oak +
deodar association followed in decreasing order
under oak + chir, oak + other broad leaved and
grasslands (SA F, Nauni).

o Impact of soil working on regeneration (recruits) of
Ban oak was found significantly higher when soil is
worked after leaf litter removal under oak + deodar
association than other treatments which makes
germination and establishment efficient (SAP,

Nauni).

o Studies on the performance of multipurpose tree
species (MPT's) and grasses under different soil
working techniques in degraded lands revealed that
continuous contour recorded the highest plant
survival percentage of Grewia optiva and Morus

alba. Whereas, the pit planting recorded the lowest
survival percentage. The higher value of different
growth parameters such as plant height, collar
diameter, above ground biomass, total plant biomass
and root weight of both tree species were recorded in
continuous contour as compared to pit planting and
small ridge ditch technique (SAP, Nauni).

o Different soil working techniques influenced the
performance of grasses (Panicum maximum and
Setaria sphacelata) under Grewia optiva and Morus

alba based silvipasture. Continuous contour proved
to be most effective in relation to performance of
grasses which recorded higher (67.38%) survival
percentage and number of tillers per plant of
Panicum maximum and Setaria sphacelata under
Grewia optiva and Morns alba based silvipasture

. system. However, highest (57.89 ern) tiller length
per plant was recorded in Panicum maximum under
Grewia optiva and in Setaria sphacelata (76.27 ern)
under Morus alba based silvipasture system (SAF,

Nauni).

o Runoff, soil and nutrient losses under different soil
working techniques were computed on the basis of
each rainfall event. Continuous contour recorded the
lowest (33 ha m) runoff rates as compared to small
ridge ditch (41 ha m) and highest (45 ha 111) was
recorded with pit planting. Likcw ise, soil and
nutrient losses were recorded less in continuous
contour (46 t ha') as compared to small ridge ditch
(51 t ha") and highest (58 t ha") was recorded in pit
planting. However, potassium loss was slightly
decreased in small ridge ditch, whereas all other
values regarding nutrient losses were observed in
continuous contour (SAP, Nauni}.

o Forty indigenous and exotic grasses collected from
indigenous grasslands of Himachal Pradesh and
different locations of India are growing in nursery.
The important species are: Brachiaria mutica,

Cenchrus ciliaris (from Marwar val'. Anjancaza-l-
75), Cenchrus setigerus (from Marwar, val'.
Dhamaneaza A-I-26), Chloris gayana (from
Palampur), Chloris g ay an a (val'. Ca l l id),
Chrysopogon montanus, Cymbopogon martinii,

Panicum coloratum, Panicum maximum (var
Gatton), Panicum maximum, Paspalum wettsteinii,

Pen ni set um orientale, Eul al iop s is bi n at e,

Pennisetum purpureum, Setaria anceps (var.
Kanjungula), Setaria anceps (var. Nandi), Setaria

anceps (var. Narok), Urochloa mosambicensis,

Napier Bajra Hybrid (different varieties) and
Brachiaria mutica. Among these grasses, Setaria

anceps (vars. Kajungula, Nandi, Narok), Panicum

maxim 11m (val's. Patris green and Green panic),
Chloris gayana, and Hybrid Napier are potentially
good species for improvement of sub-tropical
grasslands. They were multiplied for distribution to
fanners (SAP, Nauni).

o The above ground (361.30 g/m') and below ground
(403.00 g/rn') herbage biomass was highest under
grassland in August month. Shrubs from Q.
leucotricophora and U. laevigata plantations
recorded 20.82 and I J .00 t ha' above ground biomass
and 21.3l and 8.57 t ha' below ground biomass,
respectively. Above ground biomass of trees in
plantations ranged from 68.24-134.97 t haand their
below ground biomass from 17.06-33.74 t ha'. Total
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biomass of vegetation in different systems decreased

in the order: U. laevigata> Q. leucotricophora> P.
roxburghii > E. tereticornls > mixed forest> A.

molfissima > grassland with their respective values

as: 191.30, 130.95, 120.83, 119.80, 11L.58, 96.29
and 4.50 t ha". Total carbon density (t/ha) of the

systems followed trend as U.laevigata (141.94) > Q.
leucotricophora (104.24) > mixed forest (97.63) >

E. tereticornis (96.55) > A. mollissima (88.37) > P.
roxburghii(87.93) > grassland (44.20) (SAF. Nauni).

o A study was conducted in Solan district of Himachal

Pradesh with the aim to assess floristic composition,

regeneration and soil physico-chemical properties of

major forest communities (Chir forest, Oak forest,

Deodar + Oak forest, Chir + Oak forest, Deodar

forest, Deodar + Chir forest and Mixed forest) of

Chail Wildlife Sanctuary. In general, per cent
regeneration ranged from 30-67.50 in the area. It was

satisfactory in Chir (65%) and Deodar forest

community (67.50%) whereas, Deodar + Chir
(30%), Chir+ Oak (32.50%), Mixed (40%) and Oak

(42.50) forest communities were poorly regenerated.

Chir showed poor establishment of regeneration in

association with Deodar and Kail failed completely.

However, oak showed poor response to establish

regeneration in Mixed forest community type. Oak
regeneration was unable to establish, when it was in

association with Chir. Rhododendron arboreum and
Pyrus p ashi a seems to be under threat as

regeneration of these species was absent. Mixed and

Oak dominated forest communities have more

humus depth than Chir and Deodar forest
community. Solar influx was higher in Chir forest

community followed by Chir + Deodar, Chir + Oak,

Deodar + Oak, Deodar, Mixed forest, and Oak forest

community in descending order (SAF, Nauni).

o A study was conducted in Solan district of Himachal

Pradesh with the aim to assess floristic composition

of major forest communities (Chir forest, Oak forest,

Deodar + Oak forest, Chir + Oak forest, Deodar

forest, Deodar + Chir forest and mixed forest) of

Chail wildlife sanctuary. There were 6 species of

tree, 25 species of shrub and 67 species of herb

belonging to 42 families. The IVI ranged from 12.24

to 300 among forest community types with lowest

Annual Report

IVI value for Rhododendron arboreum in Chir forest

community and highest value for Deodar and Oak in
their corresponding forest community type. The IVr
for shrub vegetation however, ranged from 4.41 to

102.04 with lowest value for Berberis aristata in
Deodar + Oak forest community and highest value
for Myrsine afrieana in mixed forest community.
The IVI for herbaceous vegetation were in the range

of 2.22 to 111.58 with lowest for Salvia species and
highest for Woodsia elongata in Deodar forest

community (SAF. Nauni).

o The Shannon weiner's index of diversity in Chail

wild life sanctuary for trees ranged from 0.31 to 1.23,
for shrubs 1.53 to 2.08 and for herbaceous vegetation
from 2.23 to 2.63 whereas, the Simpson's dominance
index for trees ranged from 0.32 to 1.00, for shrubs

from 0.73 to 0.84 and for herbaceous vegetation
from 0.83 to 0.91. The species richness was in the
range of 0.00 to 0.64, 0.99 to 2.14 and 2.1 0 to 3.69 for
tree, shrub and herbaceous vegetation, rcspectively""!"""'C"""--:

(SAF. Nauni).

o Studies were carried out to know the fodder quality

of introduced bamboo species of Himachal Pradesh
viz., Dendrocalamus hamlltonii, Dendrocalamus
asper, Meloeanna baccifera, Phyllostachys aurea,

Phyllostachys bambusoides and Phyllostachys
pubesens in relation to month oflopping- November,

December, January, February and March. On the
basis of the nutritional value indices and palatability
the bamboo species were rated as: D. hamiltonii > P.
p ub es ens > D. asper > M. b acc ifera > P.

bamboosoides> P. aurea. The best time for lopping
of bamboo species is November followed by
December, February and January, respectively (SAF,

Nauni).

o A herbal garden with seventy five tree species of
medicinal and aromatic value suitable for growing

under subtropical region has been established and
maintained at Neri-Il farm of the Institute. Seven
thousand fifty six plants of improved strains ofharar,
bahera, aonla and soapnut were planted in six
districts of Himachal Pradesh covering an area of 47

hectare (lBES, Neri).

o Polybag size of 22 ern x 15 cm and growing media

i.e. Sand: Soil: Cocopcat: FYM : I: I :0: 1 was found
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