ACTIVITIES OF RESEARCH WING OF HARYANA FOREST DEPARTMENT

Chief Conservator of Forests (Development) with headquarter at Panchkula, is the head of research wing of Haryana
Forest Department. He is assisted by Comsvator of Forests, (Research)The following main activities are being carried
out by the Research wing of Haryana ForedDepartment:

Forestry Research Activities:

Bio-diversity Conservation

Tree Improvement Works

Species Introduction

Introduction of Exotics

ProvenanceTrials

Progeny Trials

Nursery Research

Medicinal Plants

Agro Forestry Research

Testing Of Species For Problematic Soils
Establishmentof Tissue Culture Laboratory
Mist Chambers

Germination And Viability Studies

Bio fuel Studies

Establishment of Ficatum
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Introduction
Reseech relded to forestry activities was initiated in Haryanadsb Department ever since the biofhseparate state of Haryana

from its parent state Punjab in 1966. DFO research headed then forestry wing. rasasoh wing was headed by conservator

of forest (development). In 200&rstwhile research division was elevatedldwel of circle by merging research and seed
collectiondivisions headetly a conservator of forests. Recently in August 2009, two divisional forest officers one DFO Research
and anotheDFO Seed belonging to state forest service have been posted in research circle. Two divisions viz. resssssedh and

havebeen created.



ORGANISATION OF RESEARCH WING OF HARYANA FOREST DEPARTMENT

Chief Conservator of Forests (Development) with headquarteat Panchkula, is the head of research wing of Haryana Forest
Department. He is assisted by Conservator of Forests, (Research). The organisational set up of research wing is as under:
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The main functionof research circle is toonductresearch on forestry matters, collect
seed from superior trees and supply it to plantation divisibhere are four geograjual
zones in the state namely &lik, central plains, Semi arid western zone sodthern Aravali
region. The agroclimatic conditions and silvicultural conditions vary in these regions. We have
well established research station at Seonthi in Kurukslusteact to cater to theresearch
need of central HaryanaWe also have well established seed processing unit and seed testing
laboratory at Pinjore. There are well established modern high tech seed and research nurserie
in the state equipped with gre@ouses. All seed and research nurseries Yawaculture and
compost pits. All weeds and organic matter produced or generated in the nursery is thged for
production of compost. All researcturseries are producing quality seedlings including tall
plants. Forest research includes screening of species for problematic soils like alkali, saline,
sand duns and denuded Stalik hills, to grow cropunder poplar and eucalyptus for
maximum environmental and economic returns, establishment of Clonal Testiag, £lonal
Seed Orchards, Seedling Seed Orchards, selection and meirkilng trees, identification and
setting up of seed stands, selection of suitable species and their clones for agroforestry
specially for low rainfall arid region, creation of geragm bankfor economic and
endangered speciegrogeny ad provenance trials, to suggest suitable package and practices
for cultivation of medicinal plantsdentification of suitable and high yielding species for
agroforestry, to conduct studies on dyimagf Shisham and Kikar trees and to identify suitable
cultivars tolerant/resistant t6usarium and Ganodermafungi, to suggessuitable package
and practices for the control of pests and diseases of important tree species of Haryana like
poplar, eucalyptusto screen various clones of eucalyptus against new tposatdto it by
hymenopteran insect pest Eucalyptus Gall midge (Leptocybe pvimsaeonductrial of tissue
culture plants and introduction of exotic species

Forestry Research In The PastThe following are the achievements of the forest department
Haryana since the inception of Haryana state in 1966.
1. Evaluation of growth of eight arid zone species irthe northern arid region of
Haryana.
2. Introduction trial of different species in Shivalik hill s.
3. Species/provenance trial of eucalyptus.
4. Evaluation of eucalyptus species and provenancés northern region of Haryana.
5. Afforestation trials for Morni hills.
6. Studies on tree and crop interaction in Poplus deltoide&3 on the growth and
yield of wheatcrop under irrigated conditions.
7. Development of technology for afforestation of sodic soils (leguminous species).
8. Work study on uprooting of Lantana.

9. Observation on the performance of Acacia albida.
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10. Trial of fruit species in sodic soils.
11 Propagation of Shisham: Trial at Bir Shikargah.
12. Eucalyptus full sib (clonal) progeny trial and clonal garden.

13. Clonal Teak Orchard.

Brief notes on the above mentioned research work is given as under:

1. Evaluation of growth of eight arid zone species irthe northern arid region of
Haryana.

Various species of indigenous and exotic trees were atiddumpa Research station in
Bhiwani district. Which is true of arid zon@h purpose was to screen various species for
arid zone of Haryana having annual rainfall of about 250 anoh also to stabilize sand
dunes besides providing fuel wood and fodder to the pedpkespeciesncluded Acacia
mulga, Acacia albida, Acacia tortilis, Acacia nilotica, Roheda (Tecomella undulata), Jand
(Prosopis cinerea) and Eucalyptus camaldulensis.résults were asnder The topmost
showing the best and lowermost the poorest:

Acaciaalbida

Eucalyptus camaldulensis
Acacia tortilis

Acacia catechu

Prosopis cinerea

2. Introduction trial of diff erent species in Shivalik hills

The experiment was stadteluring 1983 in Bir Shikargah forest of Morni division to
find suitable species which can grow wellShivalik foot hills which can grow well under
well drained and loamy soil conditions. The following species were tried.

Brousonetia papyrifera (Paper Mulberry)
Eucalyptus hybrid

Dalbergia sissoo (Shaisham)

Bombax ceiba (Indian Red Cotton Tree or Seemal)
Terminalia tomentosa (Sain)

Albizzia procera White Siris)

Holoptelea integrifolia (Hill Papri or Kanju)
Grevillea robusta (Silver Oak)

Cedrella toona (Tun)

Terminalia belerica(Beleric myrobalan) or Baherha



The results revealed that in the case of Eucalyptus, Grevillea robusta (Silver Oak),

Terminaliabelerica Beleric myrobalan) or Baherhand Terminalia tomentosa (Sain) the
survival was satisfactorypabergia sissoo (Shaisham) and Albizzia procera (White Siris)
showed excellent growth and survival. However, in the cdsBrousonetiapapyrifera
(Paper Mulberry, Holoptelea integrifolia (Hill Papri or Kanju) and Cedrella toona (Tun)
neitherthe growthnor the survival was satisfactory.

3.

Species/provenance trial of eucalyptusvariouseucalyptusspecies angrovenances
were received from Eucalyptus Research Statityderabad In October, 1984. The
experiment was conducted at Saraswati in Kaithal disffice results showed that
provenances of Eucalyptus camaldulensis and E. tereticornis were promising ones.

Evaluation of eucalyptus species and provenancés northern region of Haryana:

The study was conducted at Jhumpa with a view to evaluate growtlivasuand
adaptability of 12 provenances of E. tereticornis andpyoeenancef E. hybrid. The
results indicated that ET2 of E. tereticornis were superior to the other provenances of E.
camaldulensis and E. hybrid.

Affor estation trials for Morni hill s: Studies on tree and crop interaction in Poplus
deltoidesG3 onthe growth and yield of wheatcrop under irrigated conditions.

This experiment was conducted to determine the effect of one sided row of
poplar on growth and yield of wheat. The studywas ne at f ar mer 0s
village of Yamunagar district in 1986. It was concluded that growing poplar with wheat
in single row on southern aspect of field in east western direction combined with crop
under irrigated conditions is economically viabl

Development of technology for afforestation of sodic soils (leguminous spegies

The study revealed th#te dug up soil mixed with 3kg gypsum, 20 gm urea, 50 gm
single super phosphate, 25 gm muriate of potash, 5 gm B.H.C., 0.2 gm Zinc sulphate
and twokg rice husk when refilled and planted with seedlings gave best results.
Among five species tried, Prosopis chilensis was the bekbwed by Tamarix
articulataand Acacia niloticaPonganm pinnata survived but did not put on good
growth duringfirst three years. Albizzia lebbek was not found to be a suitable species
for sodic soils.

Work study on uprooting of Lantana:

Lantanaan exotic weed locally called Balari is obnoxious wdebas replaced
local biodiversity and is Invasive Alien Species (JA& work study was conducted in
Bir Shikargah forest to study the cost of its uprooting. Three types of areas were
selected fouprooting depending upon the density of Lantana. Traditional implements
which were used by the local labourers were used ®ugrooting. It was found that
the number ofmaydaysrequired for the cutting and uprooting of Lantana were 84, 196
and 208days for0.45, 0.70 and 0.85 density respectively. Thereafter the uprooiag w
done with Lantana extractor during different partdhe year. It was found that the
number of days required for uprooting of Lantana during May and after rains were 60
and 100 respectively per hectare. For extraction of root stocks of Lantana after the rains
with the extractor with the aerial portiont only 60 days were required.
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8. Observation on the performance of Acacia albida:

Acacia albida is a species which can grow very well under arid conditions. Its
adventitiousrootsbeing very deep do not compete with the crdfpproduces profuse
suckersandtherefore, produces profuse suckers. It can, therefore be easily propagated
by the root suckerdt is a good species for agroforestry as well. It was concluded that
though it is a good species for agroforestry in arid areas but its wood is not sastable
timber as it is badly attacked by Pin Hole Borer insect. The wood is also not a good fuel
woodspeciesitherdue to low calorific value.

9. Propagation of Shisham : Trial at Bir Shikargah:
A study was conducted to compare the growth of seedlings raisedrbot
shoot, root and shoot cuttings. It was found that plants raised from root shoot cuttings
performed better compared to other two techniques.

10. Trial of fruit species in sodic soils
A study was conducted at Bichhian Reserve Forest in Kaithalcdistri 991 to
study the performance of different fruit species in sodic soils having PH more than
10.5. The specieascluded werelujube (Ber), Jamun, Bael, Chickoo, Mango, Guava,
Karaunda, Date Palm, and Phalsa. None of the plants were found econosuiitabiie
for sodic soils.

11. Eucalyptus full sib(clonal) progeny trial and clonal garden

The experiment was condudtat Seonthi in 1993Seven clones procured from
Bhadrachalam and six from TERI and one local as control were planted at 3m by 3 m
spacingBhadrachalam clones were found better.

12. Clonal Teak Orchard: Clonal:

Seed Orchard has been established at Mirpur in Mirpur in Yamunanagar district
in 1992. The orchard has 85 clones procured from Nagpur Genetic Research Station.
The orchard has now stad setting seeds. The trees are now middle aged and are fit for
seed collection. The seed collected from different clones will be used for progeny trials
in the state.

Germination Studies: Under Haryana conditions germination studies are being ccordl fmt

all species. We have recently concluded germination studies on Neem or Margosa Tree
(Azadirachta indica), Jamun or Black Plum (Syzygium cumini) and Sita Ash8orrowless
Tree(Saraca indica Our findings are that in the case of neem the seedkich are supposed

to have viability only upto one week or so, remained viable in the nursery and laboratory upto
61 days.Similarly Jamun seeds also remained viable op®andalf months



Germination studies on Saraca indica (Ashok): A rare addregered medicinal and religious
plant.



Sorrowless tree or Ashok is not common in Haryéiriaas los of medicinalvalue. The bark of
this tree is useful in urinary infections, high blood pressure and stomach ailinaides not
growin Haryanaas naural species eithe¥We collected the seeds of this species from the
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nearby areas of Pinjoia the month of July2009 We collected vital statistics for this species
and the results are as under:

kY

Length of pods: upto 19.5cms
No. of seedper pod: One to seven
No. of seeds per Kg: 110 to 120 (At the time collection as the seeds are to

sown fresh)

Germination Period: (Treated 26 days to 1Months) (Germination 18 days to
1.5Months)

Percent Germination: 80.12%

Viability Period : 1.5 Months

We have abouB000 plants of this speciés HMT nursery at Pinjore. Owing to its medicinal
and religious importase, we are planning to establish Ashok Vatika spread over an area of
about 6 hectares somewhere between Ambalakannal dependig upon the availability of
suitable site. This will serve as the future source of seed of this species.



Biodiversity Conservation:

Vanishing biodiversity has created lot of problems forMany species of plants and
animals in Haryana are threatenedhwextinction. Besides providing shelter to agriculture
crops, species have their role in conserving ecology. The fact that only 10 to 15 percent specie:
have been described out of total range of 30 lakhsctorgsproves the necessity to conserve
all species as extinction of any species may lead to ecological disaster. It is with this aim that
Haryana Forest Department hdentified the conservation adpecies of plants and animals as
its priority areaMain species of plants which have been identifedhis purpose are: Hararh
or Chebulic Myrobalan (Terminalia chebula), Baherha or Beleric Myrobalan ( Terminalia
belerica), The Sacred Barna (Crateva religiosa), Tat Bharhang (Oroxylum indicum), Bakar
(Premna barbata) in northern Haryana, Guggal (Comongomukul/ Commiphora wightii) in
Aravalli hills and Jand/Shami (Prosopis cinerea), Marwarh Teak (Tecomella undulata) and
Hingot (Balanites aegyptica) in western and southern Hary}éaréous aspects related to their
propagation, growth behaviour, susdetfiity/ tolerance to pests, frost and drought are being
studied. Ex situ in situ conservation of medicinal plants has also been taken up.
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Tat Bharang (Oroxylum indicum): Now endangered species havingreat medicinal value

Tree Improvement Works:

Tree improvement is the applicatiarf knowledgeof art and science to produce trees
capable of performing better than others. The aim of tree improvement is to psoghecer
genetic resource for futut®y improving growth, pest resistance and other delaraaits like
straight bole and quality of fiber ef€he following tree improvement waslkare being taken up
in Haryana:

Selectionof Candidate Plus Trees(CPTs):.

A plus tree is a phenotypically superior tree in any given population in terms of,height
bole, crown or any other desirable trait. It is of about half the rotation age, hasrabwmore
than one third of itbole, has straight bole and less taper and produces superior seeds. We have
marked a total of 199tteesbelonging to Eucalyptus, Sigo (Dalbergia sissoo), Kikar Gum
Arabic (Acacia nilotica) Khair or Black Cutch (Acacia catechu), Neem or Margosa Tree
(Azadirachta indica), Shami or Jand (Prosopis cinerea) and Ailanthus. The details are as under:

9



A CPT of
Eucalyptus

Name of pecies No. of CPTs marked
Eucalyptus 1201

Sissoo 204

Kikar 210

Khair 52

Neem 46

Jand 209

Ailanthus 69

Total 1991

Establishment of Seed Orchards:

A seed orchard is an area whetantation of genetically and phetypically superior
trees igsolated to reduce pollination and varietal admixture from the nearby inferior sdtrrces.
is established by setting ocibnes orseedling progeny of trees selectedtlo@ basiof certain
desirable traitsA seed orchard isxtensively and intensively managed to produce superior and
abundant seeds. There are two types of seed orchards
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Clonal Seed Orchards(CSO): CSOs are raised from selected clones which are propagated by
vegetatative means i.e. bwdding,grafting, layeling, stooling, cuttings and tissue culture. At
present we have established CSOs for Eucalyptus and Sissoo. The details of CSOs in Haryan
are asunder
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Clonal eucalyptus at farmer's field

Name | Year of | Area in | Clones

of establishment| hectares

Species

Euc. 199798 6 Ha. 1.3.4.6.7.8.9.10.27.71.83.99.105.115.116.119.12
130.132.142.147.157.271 & 277

Euc. 199899 1.7 Ha. | 3,27,71,83,84,99,134,159,161,265,266,269,272,!
286,290,357,365

Euc. 199899 RBD | 0.3 Ha. | 84,159,161,266,272,286,357,365

Euc. 19992000 2 Ha. .130,3128

The seed collected from these CSOs of Eucalyptus during titaresyears is as under:

Name ofRange Year of collection Seed collected in Kgs
Seed Range, Karnal | 20062007 309

20072008 245

20082009 225
Name d Range Year of collection Seed collected in Kgs
Seed Range, Hisar 20062007 252.50

20072008 88

20082009 197
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Clonal
Eucalygus /.
with wheat

The seed collected from these CSOs of Shisham during the last three years is as under:

Name ofRange Year of collection Seed ctiected in Kgs
Seed Range, Karnal | 20062007 1900

20072008 2000

20082009 2000
Name ofRange Year of collection Seed collected in Kgs
Seed Range, Hisar 20062007 17000

20072008 14600

20082009 8518

Estabishment of Clonal TestingArea (CTA) for eucalyptus: 33 individuals in three
replications (33by9by3 =891 seedlings in RBD of nine plants from the same treatment
havebeenplanted in the month of March, 2002at Bithmarha at a spacing of 3by3 meters.
The promising clones are SC 271, SG6.

Eucalyptus Provenance Trial 0.5 Hectare ((20012002) 450 plants from six Australian
seeds lots were planted during August, 2082 Bithmarhaat spacing of 3by3m in
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18ramdomized blocks in three replications taking 25 sagsllbf same seed lots in one blsck
Seed lot number 20231 asdedot number 18548 are doing well.

CTA JK Papers, 2.3 hectareg20032004): A total of 2500 plants 2208 from JKSC and 292
local in three guard lines were planted in the month of November, 2003 at a spacing of 3mby
3m in fou replications. Clones planted were425,8,9,11,17,19,166ere planted. The clones
which proved better are 2 and 8.

Eucalyptus CTA Haldwani 0.4 Hectare: 448 plants of four cultivars (412 in plot+ 36 in
lines) were plantedt Bithmarhan the month bNovember 2003area spacing of 3by 3m in
the year 2002004. Clonegplantedwere G1 G2, G17, G22Best colnes were 1 and G17.

Eucalyptus CTA Australian Seedlings:1.35 Hectares(2062004): A total of 1448 seedlings
from 64 cultivars (1368in plot+12®iguard rows) were planted Bithmarhan a plot of size
90by 150 m at spacing of 3by 3m in the m/o N@&®O3 in four replications. The best clones
were 26 34and 88.

Eucalyptus Trial of CPTs of Haryana: 12 Hectare 20032004): Atotal of 1248 seedlings
from 33 CPTs(1148 in plot+ 100 in guard rows) were planted in Nov. 280Bithmarhaat
spacing of 3mby 3m in four replications. The sestdlings belonged to group-E06l, 14HHR
Eucalyptus is an importaagroforestryspecies of Haryana.

Recently theat has been posed by an insect called Eucalyptusvizige (Leptocybe invasa).
Lakhs of plants have been destroyed by it in South ar@ujarat It has shown its presence
and can be serious in Haryana as well. A study would be conducted to screenidbhg va
clones, hybrids and species for protection against this insect pest.
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