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ARID FOREST RESEARCH INSTITUTE. JODHPUR

A.F.R.I. -AtAGlance:

Arid Forest Research Institute, situated at Jodhpur in Rajasthan (India), is one of the
eight institutes under the control of Indian council of Forestry Research & Education
(ICFRE), an autonomous council under the Ministry of Environment & Forests, Govt. of
India. The Objective of the Institute is to carry out scientific research in forestry in order to
provide technologies to increase the vegetative cover and to conserve the biodiversity in the
hot arid and semi arid region of Rajasthan, Gujarat and Dadra & Nagar Havelli union
lemtory.

The institute covers 66 ha. of area on the New pali Road and compnses of Main
office Building, Extension office Building, Library cum Information centre Building,
communiry Hall, Scientist Hostel, Guest House, residential campus and experimental
fields-

Twenty-fwo research projects were executed during the year. Out of these, fwo
projects under plan and six subprojects ofthree main projects under FREEp were concluded.
The Institute has taken up a new project funded by the tNICEF. various componenrs of this
project aim at improving the quality of life ofwomen & children with reference to drought
preparedness awareness by conserving the oran and Gaucher lands. A project formulation
rvork has been completed on "lntegratetl Ecos),stem upproach to refutbilitute tlegraded uritl
tnd semi arid lands of western Indiafor combating deserttficatroz " under uNDp-GEF.

Encouraging results were achieved in the fields ol afforestation of sand dune, on salt
affected lands, soil water -plant relations, tree-crop interaction, remedial measures for Khejn
mortality, chemistry of plant parts, growth & yietd studies, management of trees for fodder,
seed studies, tree improvement etc.

Efforts were made in the field of extension by organising training and demonstration
tbr SFD officials, publication and distnbution ofextension pamphlets in local language.

Signilicant achievements

Soil water availability of -0.1 to -0.5 Mpa was found suitable for establishment and
production of biomass considering water scarcity in dry areas.
At 3 years ofage, production of dry biomass was 1.8, 1.5 and 1.2 fold in the seedlings ofE
camaldulensis, A. nilotica and D. sissoo, respectively irrigated with sewage iffluent
compared to good water irrigation of same quantity.
competition of Khejri to agricultural crop wils less compared to Rohida and optimum
density of Khejri was 208 stems per hectare at the age of I I years.
with initial decrease in soil organic matter (soM) under agroforestry, there is increase after
4"' year. resulting in nutrient enrichment.
c- polygonoides produced high biomass in the form of fuel wood utilizing lesser amount of
soil-water whan compared with A. tortilis and. p. juliJlora at 50 monthi of age. Surface
vegetation was found suitable in effective control of sand drift.
c. polygonordes was more suited to surface vegetation in effective control ofsand drift and
provided nursing effect to regenerating surface vegetation.



. Colophospermum mopane was found suitable species for direct seeding with more than 95%
germination under field conditions.

. In tnal on arid salt affected soils, Salvadora persica was the best indigenous tree species
lour years after planting, attaining significant gowth and continued to maintain appreciable
survival (rangrng from 85.2 lo 66.7%) in all the treatrnents despite very poor monsoon year.

. Double ridge mound technique appreciably increased the survival of plants on salt affected
soils where water logging persists for longer duration, while circular dished mound
technique was helpful in low rainfall year when water logging was less.

. E. camaldulensli and l. nilotica were found to be the most promising tree species of the six
species tried under irrigated conditions in the arid zone producing maximum biomass
under fertilized and control conditions after five years ofplant growrh.

. During 2001-02, Makadampur, Agra and Solapur performed best gowth in Acacia
provenance trial.

. Pinjore (Haryana) and Kazipeth (A.P.) provenances of Ailanthus excelsa have given better
results.

o hr Intemational Neem Network provenance trial, introductions from Sunyani (Ghana), Tibbi
Laran (Pakistan) and Chamwino (Tanzania) and among lndian provenances, Sagar and
Balharshah performed better.

o National Neem Network trial, promising provenances for Azadiractin are Shivpuri (0.93%\,
Katni (0.40%) and Kanpur (0.39%). Promising provenances for oil content are North
Bilaspur (49.7%), Nagpur (48.4%) Kanpur (47 .2oh) and Jodhpur (47. I %).

. Concentration of phenols in Leaf protein concentrates was found be lesser than that in
leaves.

. Derolus descicollis (Coleoptera: Cerambycidae) has been recorded as one of the
important factors, responsible for large scale drying and mortality of Klrejri trees in four
districts of Rajasthan. Recommendations for control measure of this problem have been
communicated to the concemed bodies and state govemment . A documentary in local
language has been developed for effective extension.

o Performance of Neem International trial at Jodhpur is good and the maximum fiom
Sunyani, Tibbi Laran and Chamwion (Tanzania).

. Standardized seed weight replications for 15 species.
o Developed macro propagation and micropropagation technique for A. niloticu and A.

excelsa wilh mature trees.
. Single seed protein content determination method has been worked out lor neem.
. Prepared establishment & management plan of seed production areas of Rajasthan &

Gujarat States.
. Supplied superior clonal stock of neem to Rajasthan SFDs and provided training to

Gujarat and Rajasthan SFDs.
. Prepared checklist of economically important diseases of forest nurseries and plantations

ol arid & semi-arid tree species.
. Evolved silvicultural /fungicidal management of economic important diseases.
o Detailed studies were under taken on VAM association of arid tree species.
. A protocol for mass production of VAM inoculum was developed.
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PROJECTS COMPLETED DL'RING 2OOI-2002

Project l: Integrated Pest Management of forest insect pests in Plantations and
Natural Forests [AFRI-1 1/FP-l (Ptan)/1996-20021 Princ ipal invest iqator-
Dr.S.I.Ahmed

Findings:

I. Efficacy of phytopesticides:

i) Investigations of the bioefficacy of plant extract of Psorelea corylifolia and Balanites
uegyptiaca against major insect pests have been tested in different concentrations in order to
tlnd out its effective biocidal dose. Ths different concentrations agairlst Myllocerus
renuicornis prepared were l, 0.1, 0.5, 0.05, and 0.005 70. The experiment was replicated
thnce. It has been observed that the extract worked as repellent rather than acting as effective
biopesticide. 0.57o concentration was found to be most effective as repellent and an
arltifeedent.The effective concentration has also been tested under outdoor lvire meshed
cages, having M. tenuicornis, and found highly effective against the pest.

ii) The ecological observations revealed that afier treatment the beetles become restless and
start moving away from treated leaves. The repellent activity of the extract of Psorolea
corvhfulia has been confirmed.

iit) The extract of Balanites aegypticett (fruit coat and fmit pulp) has been prepared for
testing against Patialus tecomella in different concentrations (viz. 0.1, 0.01, 0.001 %) to find
out the effective biocidal dose. The biopesticidal studies showed a positive response of
Balanites aegypticea against Patialus tecomella. Amongst the different concentrations listed,
0. 1% was found to be the most effective.

II. Effi cacy of parasites/Pathogens/Predators

i) Insea pafiogenic viruses: Nuclear Polyhedrosis Virus suspension of Steblote sivc has
been tested under the field conditions. It has been recorded that the NPV strain has been well
settled in the field conditions as no epidemic has been recorded during 2000-2001.

ii) Parasites: Euplelmid sp. (Eupelmidae: Chalcidae) and effective egg parasitoid was found
to parasites the eggs of l1alys dentalus, Eurybrachus tomentosa and Homoecerus prominulus.

o Acaudaleurodes rachipora was attacked by three species ofparasites and six species
of spiders namely Encarsia acaudaley,rodis, Encarsia sp., and Eretmocerus
rajasthanicus and Neoscona theis, Theridon sp, Peucetia sp, Cyrtarachne sp,
Parawixia sp, Cheiracanthim sp. respectively.

c Eupelmus species is the chief larval ectoparasite of Contarinia prosopidis (rachis gall
inducer). Biological observations on this parasite have been studied in detail recorded
as:

o The eggs of Eupelmus species generally tay in the close vicinity of the host larvae
inside the gall tissue. Each egg is oval and measures 0.40+0.007 m.m., in length and

3



0.21+0.01 m.m., in width with smooth eggshell. The incubation penod range from
one to three days with an average of2.35 +0.01 days.

There are three larval instar. ln about five days the maggots becomes mature and by
this trme it is able to suck the complete body fluid of the host larva. The colour of the
larva is creamy white. The size ofthe different instars maggots varies from 0.73+0.02
mm. to 1.50+ 0.03mm. in length and 0.36+0.02 to 0.81+0.04 mm., in width. Pupation
takes place in gall.
The adult of Eupelmus clears its way out of the gall surface along with the midge.
The act of emergence from the gall takes a few seconds. Average lengths of newly
emerged male and lemale individuals measure 0.95+0.04 mm and 1.35+0.06 mm
respectively. Mature parasites are capable ol strong flight and were often seen flying
over the Prosopis cineraria trees on warm sunny days.

The ten different conventional chemical insecticides viz.; 1) Chloroplriphos, 2)
Monocrotophos, 3)Endosulphan, 4) Quinalphos, 5) Fenvalerate. 6) Dimethoate,T)
Malathion, 8) Cypermethrin, 9) Phasmidon and l0) Dimecron in different levels of
concentration have been tested against M,-llocerus tenuicornis. Monocrotophos
(0.02%) was found highly effective against M tenuicornis in the field conditions.

IV. Large scale Khejri mortality and its management in northwestern Rajasthan:

Derolus tlescicollis (Coloeptera: Cerambycidae) has been recorded as one of the
imponant factors. responsible for large scale drying and mortality of Khejri trees in
four districts of Rajasthan. The infestation of this species has been recorded for the
first time in India. Recommendations for control measure of this problem have been

communicated to the concemed bodies and state govemment.

Findings:

Survey ol pathological problems in forest nurseries and plantations of arid and semt-
arid tree species was undertaken. On neem (Azadirachta indica), seven nursery diseases and

two plantation diseases were recorded. Fungicidal and silvicultural management has been
evolved for economically important diseases. Charcoal root rot in Azadirachta indica and
Tecomella undulata and seedling bli$tt in Harwickia binnata has been recorded for the first
time in lndia. Ganoderma root rot has been reported as a serious disease in Acacia tortilis,
Albizzia lebbeck, Dalbergia sissoo, P. cineraria, Ailanthus excelsa and Prosopis juliflora.
The disease was managed by making isolation trenches and soil drenching with Carbendazim
(Bavistin). Mortality factors of Shisham (D. srisoo) and Khejri (P. cineraria) were detected.
Checklist of major and minor diseases in forest nurseries and plantations raised by State
Forest Department, Gujarat at Mehsana and Gandhinagar was prepared.
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Project 2: Disease spectrum of arid and semi-arid tree species.
(AFzu-9/SILVI-21 1994-2002) Princioal investisator- Dr. K. K. Srivastava



PROJECTS CONTINUED DURING 2OOI-2002

STATUS REPORT

Project 3: Agroforestry research for sustainable production in arid regions of
Rajasthan. [AFRI-2/FEDD-211999-20031 Principal investi tor- Dr.G.Sinsh

Experiment l: Effect of intercrops on yield and productivity of agroforestry systems

In 1998 the experiment was redesigned to include some intercrop treatments of medicinal
plants and water harvesting treatments. ln the revised experiment main treatments are: i.) No
rvater harvesting and ii.) Water harvesting; sub main treatments are: T1) no intercrop, T2)
mungbean - mungbean, T3) Sesame- sesame, T4) Mung - sesame, T5) Cassia dungustifolia,
T6) Guar- Guar, and T7) Mung + til and sub - sub main treatments are i.) Prosopis cineraria
and ir.) Tecomella undulata. In 2001, the average height of P. cineraria at 12 years of age
r aried from 370 cm to 485 cm and collar girth from 31.4 cm to 36.4 cm. Whereas, height of
Tacomellu undulata varied from 341 cm to395 cm and collar girth 28.5 cm to 36 cm. No
signihcant variations were noted in tree growth as a result of intercrops and water harvesting
Ireatments. Significant findings are: i) Comparatively less competition of khejn tree with
agricultural crops; ii) better suitability ofpulse crop than pearl millet in agrorofestry; iii) crop
production increased with distance from tree and was more in T4 treatment (25.3 and 165.9 g
m'r rvith P. cineraria and 21.0 and 158 g m'2 with T. untlulata); iv) biomass production from
tree is more under agroforestry than in sole tree and v) C ungtstifolia requires less water
compared to other crops as evidenced by high soil water availability i.e. 2.49o/o and 2.44o/o
*'ith P. cineruria and T. undulat{t, respectively.

Experiment 2: Effect of tree density on crop yield and plant growth

5

The field experiment comprised of three densities (416,278 and 208 stems per ha) of
Tecomella undulata and Prosopis cineraria initiated in combination with agricultural crops
to find out the effect of tree density on crop yield and tree $owth in 1995 in a five-year-old
stand. ln 2001, pearl millet was harvested as the agricultural crop. However, the effect of
density on tree growh was appreciable. At eleven years of age, circumference at breast
height of Khejri was significantly high (37.0 cm) due to stand density of 208 SPH (D3) as

compared to 29.0 cm at a stand density of4l6 SPH (Dl). ln case of Tecomella undulata
(Rohida), the variation was from 19.0 cm to 34.0 cm, respectively. Followings are the
significant findings: i) husk and grain production reduced by 21% and 190/o at 416 SPH
compared Io 547 and 16.5 g m'2 in control plot, respectively, whereas it was 0.1 and O.4o/o,

respectively at 208 SPH (Stem per hectare) with P. cineraria compared to sole crop; ii) the
reduction was to the tune of 19% for husk and grain at 416 SPH and 5 and 0.6% at 208 SPH
for T. undulata at the age of 11 years; iii) optimum density {eclines with advancing age; at
lour year of age optimum density was 417 SPH and iv) at 11 years of age optimum density
observed is 208 SPH



Agroforestry Models

Acuciu nilotica and Albizia lebbeck in association of
Vigna rudiula under in-situ run-off agroforestry

P-1

ffi

*

!

EH
I

Eruffi
r.rhS

t

-n

lr

lr
1

_i..

(a) Tecomellu undulata in association of Cyumopsis
tetragonoloba



The experiment was started in July 1994 by planting three different species viz. Emblica
oficinalis, Hartlwickia binota and Colophospermum mopane w'ith the aim to determine total
production of fiuit and fodder in combination with agricultural crops. Fixed crop of mungbean
and rotational crop ol pearlmillet/mungbean were taken as the other treatment. In 2001,
pearlmillet was the rotational crop and mungbean was the fixed crop. The results indicate i)
collar diameter of the thee species was high under rotational cropping system; ii) crop
production was low nea.r trce and increased with distance. Reduction in grain production was
38% with mopane and 24oA wilh E. fficinalis for pearlmillet and 4% with H. binata and
about 507o with E. officinalis for mung; iii) soil water status is more in rotational crop plot
than fixed crop plot. E. olficinalis utilizes more water than H. binata ard C. mopane iv) with
initial decrease there is increase in SOM pool under all the three species though increase was
more under E. officinalis v) study demonstrated significant temporal variation in soil organic
carbon. extractable PO4-P, NO3-N and NH4-N and vi) the pool of available nutrients was

generally higher during summer and low during spring season.

Experiment 4: In -situ runoff agroforestry

Bunding at proper interval facilitate the ifl sl/u runoff collection and moisture
conservation. This is uselul for agricultural activities in between the bunds and cultivation of
tree lor fodder and firewood. For such tlpe of system the experiment comprised three tree
species viz., Azadirachta indica, Acaciu nilotica and Albizia lebbeck lvas started in August
1996, during the monsoon period. In cropping season of year 2001. Cvutopsis tetugonoloba
(guar) and Vignu radiata (mung) were the intercrops. The findings are: i) grain production of
C.tetragonoloba (14.9 g m-2) was more compared to Vign(i racliata (10.5 g m-2) in all the
three species; ii) production was more with Acacia nilotica- V. radiata ( 1 L9 g m'2) and
Atbizia lebbeck- C. tetragonoloba ( 1 7.8 g m';; iii l soil moisture increased with distance
cxcept in 0-25 cm soil layer being lowest of 0.65% near A. indicu to 1.55 in center of two
rows in l. lebbeck plotl iv) SOM decreased with both distance as well as soil depth and
ranged between 0.19% to O.2'7%o.

Project 4: Market survey on selected species AFRJ-24/FRME-2/1994-Continuel.
Princioal Investisator Dr. V.P. Tewari

The price data of various lorest produces viz., timber, fuel-wood, bamboo were
collected fiom the markets of Jaipur and Ahmedabad on quarterly basis. After compilation,
the same were sent to the ADG (Stat.), ICFRE, Dehradun on prescribed lormat lor
publication of Timber and Bamboo Trade Bulletin.
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Status:

No outbreak was recorded this year. Ten different species of weed plants were collected
from the Neem, Acacia and Morlngo seedling. These will be identified fiom Botanical Survey of
India, Jodhpur. Weeding should form the important Silvicultural practice for pest management.
These are serving as the causative agent attracting different organisms resulting in seedling
mortality in nursery containers. Timely weeding prevented the attack of insects and healthy
growth of seedlings.

lnsects and Non-insects recorded were Myllocerus nepalensis & Myllocerus sp. on
Eucalyptus sp, Myllocerus clalbergiae on Dalbergia sissoo, Myllocerus sp. on Amrud and
Mvllocerus tenuicornis on Azadirachta indica. Data was further recorded on molluscs
Mo.crochlamys indica and Laevicaulis a/le. Nine stages of M. indica were collected. White
spider was collected from Casslc sp. Three and five stripped squirrels were observed feeding on
neem seeds sown in the nursery.

Lile Cycle ol Laspq,resia koeingana was studied. The adult lays eggs on shoot tips.
First instar fbed inside the shoot tip. 2''d & 3'd instar feed on the lower portion olneem leaf. 4th

instar larvae feed on the upper surface ofthe leafand it makes a protective tLrnnel by rolling leaf
in which it hides at the time when it is not ieeding orjust before pupation. The leaf is joined by
silken thread like whitish secretion of the mouth of the larva. It pupates attaching itself to the
leafneem and the adult emerges ofseven to ten days.

E co-frie n dly plan t pesticides :

Keeping in the view the fourth objective of evolving eco-friendly integrated pest
management strategies two low cost plant pesticides were prepared and tested in the lab
conditions against 3'0 & 4rh instar larvae of Amaltash defoliator. This will be tested again this
year on the same insect as well as on some other lepidopterous larvae before
recommendation of field trials in the nurserv.

Low-cost Pesticides:

1 . Dry teak leaves powder + liquid extract of moth seeds. (Different concentrations).
2. Dry teak leaves powder + powder/dust of bark of gulmohar stem + liquid extract of

moth seeds (Different concentrations).

Laevicaulis alte are been distributed along with the seedlings in polythene bags
transported for planting from one place to another. Hence, a quarantine check is to be
implemented at AIRI & SFD nurseries at the time of transporting various seedlings to
different destinations or selling to different user agencies. It is also recommended to raise
neem seedlings in root-trainers to prevent mortality from mollusc's attack.
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Project 5: Studies on the pest problems in forest nurseries and their management in
arid and semi-arid region. [AFRI-12/FP-2/1993-20031 Principal
Investigator- Smt. Seema Kumar

Quarantine measures for Mollusca mendce:



Project 6: Studies on the crude protein content and leaf protein concentrates of arid
zone shrubs and trees. [AFRI-I5/NWFP-3/1995-20051 . Princioal
Investisator: Dr. Mala Rathore

Shrubs and trees for use as conventional and unconventional lodder are being
identified. Crude protein contents of leaves and seeds of various trees from different
provenances/regions have been determined. Investigations on phenol content showed that it
has a Iower concentration in LPC compared to leaves as such. Quantification ofthe reduction
in phenolic contents is in progress.

Project 7: International Neem Network Provenance trial. [AFRJ-I T |FGTB-211995-
20051. Principal Investisator: C.J.S.K. Emmanuel

The Intemational provenance trial on neem was initiated by the FAO Neem Network
and the seeds were exchanged between the participating countries during 1995. The fietd
trials have been laid out during the July - August 1996 at Jodhpur, Jaipur, Jabalpur and
Coimbatore, with 18 provenances including control. The performance of the Neem
Intemational trial at Jodhpur is good and the introductions performed better are from Sunyani
(Ghana), Tibbi Laran (Pakistan) and Chamwion (Tanzania). Among the lndian provenances
Sagar is the best with a height of 2.96 meters followed by Balharshah (lndia).

Project 8: Provenance trial on Arid Zone species. [AFRI-16/FGTB-3/1992-20051,
Princioal Investisator: C.J.S.K. Emmanuel

NEEMI The provenance tnal of Azadirachta indica with 39 seed sources from all over
India was laid out in 1992. The growth data collected so far indicates that no single provenance
has given good result consistently. This year the Palanpur (Gujarat) is superior in growth
followed by Gandhinagar (Gujarat), Jhansi (J.P.) and Jaiselmer (Rajasthan). The data has also
been recorded in percent on the oil and azadiractin content of all the provenances. The
promising provenances for azadiractin are Shilpuri 0.93, Katni 0.40, Kanpur 0.39, Raipur 0.39,
Nagpur 0.39 and lowest Jaiselrner 0.i6 percent. The promising provenances for oil are North
Bilaaspur 49.7, Nagpur 48.4, Jaiselmer 39.8, Kanpur 47.2, Jodhpur 47.7 and, the lowest from
Rewa 36.2 percent. The reproductive biology has also been studied for Neem.

ROHIDA: The provenance tial of Tecomella undulata was planned in the year 1992 with 13

seed sources from Rajasthan. The growth data collected so far indicates that the Sunderpur Bir
(Sikar) is superior in growth followed by Bhinslana (Jaipur) and Nagaur.

SHISHAM: Provenance tnal for Dalbergia sissoa has been laid out in August 1995, from the
seeds sent by FRI, Dehradun in the year 1994. The trial consists of 13 provenances with 3
replications and 6 plants in each line at a spacing of4 x 3 meters. The line design was chosen
considering low number of plants in each provenance. Thirteen provenances were used in the
trial viz: Agra, Kasganj, Rudrapur, Lalipur, Etawah, Raikhera, Rampur, Pratapgarh, Allahabad,
Lakhimpur Kheri, Mohangarh, Jodhpur and Pilibhit. Pilibhit provenance has shown best result
Pilibhit fotlowed by Kasganj and Lalitpur. The local provenance has not given good result.
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PROVENANGE TRIALS

(a) Provenance trial of Tecomella undulutu

(b) Provenance trial of Acacia niloticu P-3
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NEW PROJECT TNITIATED DURING THE YEAR 2OOI-2002

Project 9: Stand dynamics of some important tree species of Gujarat. [AFRI-
25i FRME-2/2001-20061 . Princinal Invejtigator - Dr. V.P. Tewuri

Irformation regarding plantations of A. nilotica and Eucalyptus in various parts of
Guj arat has been collected from the literature available. SFD Gujarat has been contacted for
details and requested for funding also. On receipt of the fund the project will be carried out
during 2002-2003.

Project l0: "Identification of mortality factors of Prosopis cineraria and development
of suitable management strategies" [AFRI-26/FP-3/2001-20051 Principal
Investigator: Dr. S.I. Ahmed

In the recent studies, carried out in the division of forest protection, Arid Forest
Research Institute, Jodhpur, in order to find out the actual causes/factors responsible for the
large scale drlng and the subsequent die-back of mature Khejn trees in western districts of
Rajasthan, it is closely examined that this devastating problem has primarily been originated
with the combined effects of indiscriminate and successive lopping followed by a secondary
int'estation of a shoot borer, Derolus tliscicollis Gahen ..The borer attack is followed by a
tertiary infection of fungus disease. The infected samples reveal the presence of three highly
infective species of Fangi imperfactii viz., Alternaria sp., Phoma sp. and Botryodiplo(lia sp.
which ultimately cause the die-back disease in mature trees of Khej ri as a result ol which the
tree starts drfng from the top.

Amongst the other probable contributory lactors: i.) Continuous depletion of water
tables in westem Rajasthan, ii.) lncreasing number of tube wells or over exploitation of
ground water; iii.) Effect of low rainfall, iv.) Change in soil properties and agricultural
practices are some of the suspected causes, which may play an important role in large-scale
drying of Khejri in westem zone of Rajasthan. The data on the above aspects are being
collected from the Khejri dominated areas for further studies. Preliminary studies made in
this context reveal that the problem of Khejn mortality carry manifolds lactors mainly
entomological and pathological.

Entomological Problems:

Derolus descicollis is a new pest record ot Prosopis cineraria from arid areas of
Rajasthan. The epidemic ofthis species has been recorded lor the first time in the year 2000-
2001 in the northwestern districts of Rajasthan. Gahen (1906) has described the systematic
position ol Derolus descicollis and reported this species to have been collected lrom Karachi
(Pakrstan). Beeson (1941) reported D. descicollis as a pest of Acacia modesta and Heritiera
fomes. No further record on the status of this species has been cited in the literature as yet.
Though, there exists no information on the bio-ecology and control of D. descicollis, blurt
based on the observations made during the recent studies, conducted in the affected areas of
Nagaur, Sikar, Churu and Jhunjhunu districts of Rajasthan, a preliminary report is prepared
to describe the pest status and biology of D. descicollis. Scanning of literature also reveals

9



MORTALITY OF KHEJRI

Dead standing Khejri tree Tree trunks showing infestations

D

a

tD

Derolus tliscicollis, Khe.iri shoot borer

i*
f'

tr
*F,*

irtD

ts
E

P-4



that this species of shoot borer seems to have been introduced in north westem part of India
through Sindh province of Pakistan as the first record of this species has been made by c.J.
Gahan during in 1906 from Karachi (pakistan).

Plant Pathological Problems :

' The preliminary studies on dieback showed the association of three tbllowrng
pathogens name\y: Alternaria sp.,Botntodiplodia theobromtte, and. phomct sp. All the three
pathogens belongs to the group - Fungi IntperJbctl, class - Deuteromyceres. These pathogens
are air bome in nature and weak parasites and usually infect the hostihrough wounis fbrmed
by mechanical injury (lopping) or damage caused by insects. B. theobramae also causing
canker on standing trees wounds formed by sun-scorching in many tree species viz., Acacia
nilotica, Albizia falcataria, Leaueaena leucocephala and Azadirac-hta indica. phomu sp. and
Alternaria sp. have also been reported as the canker causing pathogens but they also attack
on pods, seeds and foliage through conidia and spores.

Preliminary recommendations for the management:

The austere and indiscriminate lopping of khejri trees by the larmers seem to be the
primary cause of pest/disease infestation, hence, a gap of one year for khejri lopping is
advisable in order to recover lrom the injunes made by pest and disease. The lopped portions
/ open wounds should be treated with AFRr PASTE (one part ofcopper carbonate lsay %
Kg) + One part Red Lead (say lz Kgl + Two part white petioleum jeliy ( 1 Kg) or L25itr raw
Iinseed oil and 3 m[ Monocrotophos in order to check the fungal in"feciion aria egg laying by
the shoot borer, D. descicollis. Severely infected and dried tr;es should be up.oiied und the
lelled trees should be lifted from the vicinity immediately alter their exploitation. The trees,
showing partial die-back symptoms should be dealt for their treatment on pnority in order to
check further spread of pest / disease.

EXTERNALLY AIDED PROJECTS

Project ll: studies on sand dune stabilization in Indian Desert [AFRr-3iFEDD-3; Rn
funded/1997-20011. principal Investisator _Dr. G. Sinei

Findings:

Experimentl: Nutrient management in sand dune for better growth and biomass
production

The study was carried out to find suitable species. and in combination with surface
vegetation with aim of fast stabilization of dune and production of fuel and fodder from this
highly stressed site. Seedlings of Acacia tortirii, prosopis .iuriJtora and Calrigonum
polygonoides species were planted on shifting dune and micro-windbreaks were ereJted to
protect the seedlings from the drifting sand. cassia angustifolia and. Cenchnn ciliaris were
sown as treatment (vegetation t)?e) to develop under canopy vegetation. vegetation t)?es
had no significant (P>0.05) effect on the growth of the species. Hiwever, grorith of species
dilfered significantly (P<0.001) and prosopis juliflora was the best perforirer to cover soil
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best. C. polygonordes produced the highest biomass in form of fuel wood utilizing minimum
amount of soil water. There was an increase in SOM and soil available NHg-N due to
plantation and vegetation type treatments. C. polygonoides with C. ciliaris was the best
combination for fuel and fodder production where as combination with C. angustifolia was
best to control sand drift. Sowing of under shrubs and grass of local importance can also be
done in advance to control the sand drift and burial of the planted seedlings. It will help in
imprdvement of soil condition and control the sand drift when the seedlings attain greater
height leaving the under canopy soil bare.

Experiment 2: Studies on plant growth and biomass production under the influence
of topography and surface vegetation.

Growth and biomass production of Acacia tortilis was examined in relation to micro-
topography and Dactyloctenium sindicum as the surface vegetation. Bare dune (BD), bare
dune planlation (BDP), semi stabilized dune with surface vegetation only (SD),
semistabilized dune plantation (SDP), flatland without D. sindicum (FW), flat land plantation
without D. sintlicum (FWP), flat land with D. sindicum grass only (FG) and flat land
plantation with D. sindicum grass (FGP) were the habitats identified on the basis of micro-
topography, presence ol vegetation and plantation of A. tortilis. Plant growth and biomass
were almost similar between BDP and FWP habitats and were more (P<0.05) compared to
SDP and FGP habitats, respectively. Reduction in biomass was 6%o and 58% in SDp and
FGP than that in BDP and FWP habitats, respectively and was attributed to the competitive
effect ofD. sindicum grass, which appeared to have stronger effect on soil water utilization.
Distribution of tree roots was more in 0-30 cm soil layer in non-planted habitats. Presence of
surface vegetation in SDP and FGP habitats influenced tree roots to penetrate deeper soil
layer. Root/shoot ratio was high in duny habitats. D. sindicum grass density and biomass was
high (P<0.05) in flatland compared to dune. Biomass was high in FG in 1998 whereas FGp
produced high biomass in 1999 and 2000. Soil water content (SWC) was high in flatland
compared to dune. High SWC in BD and FW (habitats without vegetation) compared to Sp
and FL respectively, indicated that D. sindicum extracts and utilize soil water more
efficiently. Similarly, non-planted area had high (P<0.01) soil water content and obviously be
due to its utilization by the planted l. ,orrliri seedlings. competitive effect ofD. sindicum led
to higher carbon allocation in stem in the seedlings ofFGP and SDP compared to BDp and
FWP habitats. These furdings indicate that D. sindicum competes with A. tortilis seedlings and
affects the growth and biomass ol A. tortilis. Management in the form of weeding and/ or soil
working is recommended to reduce competition and better establishment and growth in flatland
in which, the performance olseedling are poor in stead ofhigh soil water content.

Experiment 3: Studies on effect of adult neighbours on regenerative population of
Cassia angustifolia in duny area for habitat restoration.

The study was carried out to determine the effect ofcanopy of and distances from the
adult neighbour on emergence and suwival of cassia angustifolia seedlings and their
relations with soil water availability with aim to provide surface vegetation and control of
sand drift. Five trees ofeach neighbors viz. Acacia tortilis, Prosopis juliJlora and calligonum
polvgonoides and three zone yiz.IC zone (0-1.0 m), OC zone (1.0 -1.5 m) and OS zone (l.G-
2.5 m) lrom the trees were selected for the study. Adult neighbour affected soil seed
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availability, seed germination and emergence and survival ol C. angttsttfolla seedlings.
Number of seeds in soil and germination and emergence was higher with C. polvgonoitles
lollowed by P. .juliJlora. OC zone had the highest number ol seedlings. The emergence was

directly related to the soil seed availability. Seedling had greater survival in IC zone and

subsequent performance was positively correlated with the emergrng population. Height and

biomass were higher for the seedlings under the canopy of C polygonoides compared to the
other neighbours. Seedlings ol IC zone attained greater height initially (February 2000,
P<t).01) but did not show srgnificant (P>0.05) variations with OC and OS zone in June 2000.
Soil moisture was significantly (P<0.0i) higher under Calligonum polvgonoides followed by
Acacia tortilis and P. juliJlora. The highest soil moisture was in June 1999 and at I .5 m
distance. It decreased to minimum in June 2000 with stight increase in winter and positively
correlated with seedling population. Number olbranches and branching height influenced the
emergence and survival ol Cassia angusttfolia seedlings. C. polygonoides which had
branching from the base and spreading canopy was found the best neighbour providing
nursing effect to the regenerated C. angttstifolla seedlings. Further, C polygonoides utilized
lesser quantity of soil water compared to P. .juliJlora and A. tortilis that might be beneficial
lor under canopy C angastifolia or other vegetation, maintenance of biodiversity and
stabilization of dune in combine.
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Investipator: Dr. G. Sinph

Findings:

Erperiment l: To screen tree species for efficient water use and growth under arid
conditions.

Experiment was started rvith planting one-year-old seedlings of Eucalyptus

cttrnttltltlensis, A. nilotica antt Dalbergia sissoo in July 1998. Five treatment were imposed viz.

T1- available soil water at -0.05 to -0.1 MPa, Tz- available soil water at -0.10 to -0.5 MPa, T:-
available soil water at -0.5 to -1.0 MPa, T+- available soil watsr at -1.0 to 1.50 MPa and T5-

available soil water at -0.03 MPa to till death of the plant. Height, collar diameter, number of
branches and biomass of all the three species decrease with increase of soil water stress. The

effect of water stress visualized first on leaf followed by shoots and root. Root study indicated

that effect of water stress was relatively lower on root than shoot and leaf. Increasing levels of
soil water stress progressively impaired the physiological functions ol E. camaldulensis, D.

srssoo and Acacia nilotica seedlings. However, the quantum of influence differed lrom

parameter to parameter. Rate of photosynthesis, transpiration reduced with water stress. Water

stress level ofT2 seedlings had no appreciable influence on stomatal resistance. However, with

increase of water stress to T:, there was steep increase in stomatal resistance. In severely

stressed T5 seedlings, the stomatal resistance was thlee folds higher compared to unstressed

seedlings. Nutrient uptake was high for the seedlings of Tr treatment and was due to higher

quantity of biomass production, which reduced drastically for the seedlings ofT5 treatment. -0.1

to -0.5 MPa (T2) is more suitable for this region without much compromising with biomass

reduction in D. srisoo. The drastic reduction in growth, physiological, biochemical function and

nutrient uptake in the seedlings of all the three species at -0.5 to -1.0 MPa available soil water

indicates the critical point for growth and biomass production. Temporary wilting was observed

to be -1.96 MPa available soil water fbr D. sfusoo. The instantaneous WUE was observed to be

the high at sufficient soil water availability and decreased with water stress. However, at

moderate water stress (-0.5 to -1.0 MPa) WIIE was more in case of D. stusoo than the other fwo

species. Soil water availability of -0.10 to 0.50 MPa is recommended for better gowth and

establishment of D. srssoo but high biomass production in E camaltlulensis and A. nilotica need

sulfi cient soil water availability.

Experiment 2: To study the effect of varying level of sewage water on the growth
of the plants.

Investigation of soil water plant relationship in respect of different
tree species. TAFRI-S /FEDD-5/W.8./1998-2001 Princioal

Project 12.

Experiment was started with planting one-year-old seedlings of Eucalyptus

camaldulensis, A. nilotica and Dalbergia sissoo in July 1998. The treatments were initiated in
ihe ilrst week of September 1998 after proper establishment of the seedlings. Five treatments

imposed were T6- municipal effluent @ 1PET to the soil only; T2- municipal effluent @ Vz

PET: T-,- municipal effluent @ IPET; Tq- municipal effluent @ 2 PET and T5- good watet @
I PET. Municipal effluent quantity significantly affected the height, collar diameter and

number of branches and biomass. Total dry biomass of E. camaldulensis, A. nilotica and D.

sissoo increased by 2.4. 1.5 and 1.7 fold in the seedlings of Tr treatment whereas in the in
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Project 13: Screening of exotic and indigenous plant species for their performance on
salt affected soil with different management project. [AFRJ-6/FEDD-
6n997-20031. Principal Investigator: Dr. B4llignq tlty!!

A total of seven experimental trials were undertaken at the salt al'fected area of
Gangani in Jodhpur district laid from 1997 to 2001.
Experiment 1:

Tial of Atriplex lentiformis was laid in 1997 with three levels of g]psum: Control

iG6), Cypsum @ 100 % soil GR (G1), and Glpsum @ 150 % soil GR (G:) and six nitrogen
levels: l. 0 (No), 2. 20 (Nr), 3. 40 (Nr),4.60 (Nr), 5. 80 (N+), 6. 100 (Ns) g of urea leading to
I 8-treatment combinations Bush survival was recorded in September 2001 .Overall there was
no appreciable decrease in survival ofbushes as compared to survival in Nov 2000. Biomass
estimation was carried out in December 2001 data analysis is under progtesss. Weed

evaluation was carried out and now Sueda fraiticosa was the dominant herb and Sporobolous
spp.. Dactyloctenium sp and Chloris were the dominant grasses.

Experiment 2:
Tial of Salvadora persica was planted in 1997 with two levels of gypsum (control

and 100 % soil GR) and four levels of nitrogen (0, 20, 40 and 60 g ofurea). Plant survival
recorded in September 2001, four years after planting showed no appreciable decrease in
survival (ranging from 85.2 to 66.7 %) in all the treatments despite very poor monsoon years.

Absolute glowth data at 48 months of age showed that treatments were not significantly

t1

seedlings of Tr treatment, which received same quantity of effluent as in Ts treatment, the
increase was 1.8, 1.5 and 1.2 fold in respective species. Biomass increase was 1.4 times in E.

camaldulensis for the seedlings of T2 treatment compared to the seedlings of T5 treatment
though it received just half quantity of municipal effluent. The seedlings of D. srssoo and A.
nilotica produced total dry biomass were at a par with that of the seedlings of T: treatment.
Root gowth increased as the municipal effluent quantity increases. Above ground biomass

markedly increase with increase municipal effluent quantity mainly the foliage biomass.

High photosynthesis and transpiration rate was observed in E. camaldulensis whereas in
growing months of March-Apnl and July- August photosynthetic rate rvas highest in D.
sissoo whereas transpiration rate was highest in A. nilotica seedlings. Nutrient concentration
in all the three species increased significantly with increase in municipal effluent quantity
and was always higher in municipal effluent irrigated seedlings compared to good water (T5)

imgated seedlings. Soil pH and SOC increased with increase in quantity of municipal
effluent quantity Extractable nutrient NHq-N and PO4-P increased significantly in upper soil
layer. Availability of Na and Ca increased with soil depth whereas K and Mg accumulated at

the topsoil layer and decreased in the lower (60-90) soil layer. All the micronutnent
increased with increase municipal effluent quantity. In E. camaldulensis accumulation of
nutrient washigh in 0-15 cm soil layer whereas in soil of D. sissoo and A. nilotica seedling
accumulation was high in lower soil layer. Mn increased with increase in soil depth in all the

species. Increasing quantity of municipal effluent improved the growth, physiological
parameter, and biomass production and nutrient uptake. Application ofswage water did not
shorv any adverse effect on plant functions compared to the seedlings inigated with good
\\'ater up to the age ofthree years.
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affecting the height and crown diameter. Mean maximum height 200 cm and crown diameter
of 198 cm was recorded in T7 treatment (Gypsum @ 100% GR and 20 g urea). Status of soil
properties was analysed before and after monsoon after four years of plant growth. Soil pH2
and EC2 values indicate that trench around the plants recorded higher values as compared to
upper soil layer (0-20 cm) in the plant pit after the cessation of monsoon activity. The values
were either slightly higher or nearly equal to lower soil layer (20-40 cm) in the plant pit
suggesting the leaching of salts from the upper soil layer. Soil pH and EC values before
monsoon (in May 2001) indicate that there was no appreciable difference in these properties
in either plant pit or trench. Percent organic carbon values were analysed before and after the
monsoon season. The highest organic carbon values were recorded for trenches lollowed by
upper and lower soil layers after the monsoon period. Collection of water in soil trenches
resulted in higher weed growth and higher % OC values. However, during the summer
season intense solar radiation resulted in loss of organic cover and now %o OC values
decreased for trenches and upper soil layer in the plant pit, while the maximum % OC values
rvas recorded lor lower soil layer in the plant pit for almost all the treatments

Experiment 3:

Acacia ampliceps was planted with and without gypsum in Sept 1998 Fertilizer
application of nitrogen and phosphorus was carried out in August 2000 in first and second
replication. Percent increment in growth recorded l2 months after treatment application in
September 2001 indicated that in a very poor monsoon year treatment application influenced
the height but effect of fertilizer was more in non gypsum treated plants as compared to
gypsum treated plants. Phosphorous application resulted in higher growth as compared to
nitrogen application. Flowering was recorded in 60% plants in March 2002. Replication three
and four were on shallow soils and suffered large casualties. Replacements were carried out
in August 2001 and trial was redesigned including circular dished mound and ridge planting
techniques.

Experiment 4:

A trial of A. lentiformis was planted in August 1999 on double ridge mound with
three levels of gypsum such as control Go. half gypsum requirement Gr and full gypsum
requirement G2. Nitrogen application was deferred due to monsoon failure. The tnal was
concluded in August 2000 to find out the effect of gypsum application on growth. Biomass
estimation was studied and G1 treated bushes recorded maximum biomass, followed by G2
and Co. 3 doses of nitrogen 9, 18,27 g of N from two nitrogen sources, Urea and calcium
ammonium nitrate (CAN) were applied in August 2000 to the remaining bushes. Mean
percent survival recorded in April 2001,20 months after plant growth and l0 months of
lertilizer application showed that effect of treatments was not statistically significant.
However, CAN treated bushes recorded better survival as compared to urea treated bushes
rvith or without gypsum application. Height and crown diameter were recorded in April
2001. Two factors ANOVA was performed to find out the effect of treatments on survival
The maximum average height 89 cm and maximum crown dia of 158 cm was for full G.R
rvith 9 g of nitrogen (CAN). ANOVA results showed that glpsum application was not
significantly influencing the height while nitrogen application influenced the height at p
0.00005. CD values showed that all the nitrogen levels attained significantly higher growth
than control but they were not statistically different from each other. However, cAN treated
bushes recorded better height as compared to urea treated bushes with or without gypsum
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application. Similar trend was observed for crown diameter. Biomass estimation was
undertaken. Data analysis is under progress.

Experiment 5:

An experimental ti.al of A. amnicola was laid out in August 2000 with tkee planting
treatments (double ridge mound S1, elevated slope planting 52 and simple bund planting 53)
rvith full gypsum requirement Gland control G6, a total of six treatments. Treatment
combinations were Tr: Sr Go, Tz = SzGo, Tr: S:Go, T+ = Sr Gr, Ts: SuGr, To: S:Gr.
Bushes received no rainfall after planting. Survival of the bushes recorded after nine months
of planting in April 2001 showed maximum survival in raised bund structure (ridge) 83 and
75% in gypsum and non gypsum treated bushes followed by in elevated slope (ES) 8l and
727o respectively and in double ridge mound (DRM) 75 and 66%o respectively. However the
survival recorded after l4 months of planting showed that, there was no change in percent
survival for double ridge mound and elevated structure, decline in survival for raised bund
structure was observed. Now 80.6 and, 61% survival is recorded for gypsum and non-gypsum
treated bushes. All the structures were showing appreciably higher survival despite very poor
monsoon in 2000-2001. Growth parameters (height and crown diameter) were recorded at
nine and fourteen months after planting. At 9 months of age T1 treatment recorded maximum
height and crown diameter but there was no difference between g)?sum treated and control
bushes. However, at i 4 months of age treatments were influencing the gowth and two
lactors ANOVA showed that Sr and S: attained significantly higher height and crown
diameter as compared to 52 treatment. S1 and 53 were not statistically different with each
other.

Experiment 6:
Another trial was laid with 3 salt tolerant species namely A. lentiformis, A.

nummularia and Sueda nudiflora and three treatments of planting (control, circular raised
platform (CRP) and double ridge mound) in a RBD in August 2000. In this trial also double
ridge mound structure recorded overall 73.6 7o survival followed by 95.6 % in circular dished
mound (CDM) and,65 o/o in control in January 2001, after 4 months of planting. While there
rvas no change in survival for DRM and CDM soil structures after l2 months of planting lor
anv species, survival was reduced to 51 7o in control. Species wise Suecla nudiJlora recorded
nearl;r I00 7o survival in all the three treatments; survival was highest in CDM lor Atriplex
nummularia and A. lentiform,s. Plant growth was also significantly higher on soil structures
as compared to control.

Experiment 7:

A trial with two tree species, Acacia colei and Azadirachta indica was laid with three
treatments of planting (control, circular dished mound (CDM) and double ridge mound)
aiong with gypsum (full GR), FYM, 3 Kg per plant and SSP 15 g as basal dose, in a RBD in
.\ugust 2001 . Monthly irrigation of 30 l/plant was carried out from October 2001.
Highest mean percent survival was recorded for CDM structure (97 %) followed by DRM
189 %) and control (85 o/o) after three months of planting. Species wise Acacia colei showed
better survival than Azadirachta indica
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Project 14: To screen various plant species for high yielding commercial forestry
under irrigated condition in Indian arid zone [AFRI-7/FEDD-7
(w8y1994-20011 Princioal Inves trsa tor: Dr. R ana Arta

Findings:

Eucalyptus camaldulensis maintained the maximum height through out the study
period and after 63 months of growth E camaldulensis attained the maximum average height
(666 cm) followed by Acacia nilotica (477.5 cm) and D. sissoa (439-cm). For crown
diameter. trend was A.nilotica > D. slssoo > E. crtmaldulensls. D. slssoo suffered with
decreasing incremental growth in crown diameter since 1998. Collar diameter at 5 cm above

the ground recorded at 16 month of age showed that E. camaldulensis had maximum collar

diameter followed by A. nilotica and D. slssoo. Similar trend was maintained by the species

up to 52 months of age. After 52 months, l. nilotica altained maximum collar dia followed
by E. camaldulensls and D. sissoo. Maximum dbh was recorded for A. nilotica followed by
E. camaldulensis and D. stssoo throughout the study peiod. Tectona grantlis was at fourth
place in growth. A1l the tree species except T. grandis were planted with VAM inoculum in
1995. However, during initial three years of growth no significant elfect of VAM was

noticed on growth and survival.

Higher dose of fertilizer (1649 N and 184g P (PuOs)/tree) applied after five years of
plant growth to the VAM treated plants positively influenced the height for all the species.

Fertilizer application was not effective in increasing the crown diameter for all the species.

However, in case ofl. nilotica 28oh crown increment was registered as compared to 21o/o for
control plot. DBH was also not influenced by fertilizer application. Fertilization significantly
influenced the biomass yield. Increase was significantly higher in leaf and branch mass.

Maximum biomass was recorded for E. camaldulensrs closely followed by A. nilotica fot
both the treatments. D. srssoo was at third place. Component allocation wise E
camaldulensis and D. slssoo have more stem biomass as compared to A. nilotica. Root
biomass was also influenced by fertilizer application for all the species; number and total root
Iength of lateral roots were significantly higher in fertilized trees as compared to control for
ail the species.

E. camaldulensrs seems to be most water use efficient tree species producing

maximum amount of total dry biomass in both the treatments under similar irrigation
conditions. Hence, it may be considered as the most water use efficient tree species among

ail the three tree species. A. nilotica was a close second with D. sissoo at third place.

Horvever, from the point of view of stem biomass, difference between E. cumultlulensis and

.1. nilotica was substantial. In the fertilized plot. E. camaldulensts produced 1.5 times more

srem biomass as compared lo A. nilotica, while in the control plot this difference was 1.35

times. For branch biomass, this trend was reversed. D. sissoo was placed third in both the

cases. \Iean soil moisture was not influenced by the treatments at any soil depths. Mean soil
noisture determined at the distances of 40 cm, 80 cm and 120 cm from tree trunk at three

so11 depths (0-25. 25-50 and 50-75 cm) showed that there was no difference in percent soil
moisture among the tree species at any distance or depth between tree and no tree side' It
suggests that neighbouring trees were not influencing the water withdrawal. Monthly mean

irom all the three depths indicated that percent moisture was least for E. camaldulenss
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Soil properties were not showing any adverse effect due to plantation under any tree
species. There was either no change or slight decrease in % OC values at any soil depth in 40
and 80 cm tree distances there was increase in % OC for i20-cm distance. Organic carbon
content was maximum for A. nilotica and minimum for E. camaldulensls. Organic carbon
contents were not influenced by treatments applied. Soil pH was analysed and no significant
change in pH status of soil was observed in any treatment.

Findings:

Survey work was conducted on VAM association in five tree species namely, ,4.

nilotica, A. indica, Prosopis cineraria, Tecomella undulata and Dalbergia srsoo. Seasonal
vanation in spore population was studied of dilferent age goup plantations of different tree
species in irrigated conditions and agroforestry systems. A total of 36 different VAM funel
belonging to five genera (Glornus-26;3 each of Gigaspora and Sclerocvstis and 2 each of
.lcaulospora and, Scutellospora) were isolated and identified. A protocol was developed for
preparation of pure inoculum and mass multiplication of VAM. VAM inoculation experiments
on arid and semi-arid tree species showed VAM inoculated seedlings performed better in term
of biomass and percentage on infection as compare to control (un-inoculated). Indigenous
strains of VAM fungi were found better than non -indigenous strains. VAM inoculation was
tbund more effective in root trainer raised seedlings as compared to poly -bags. VAM
association studies ofl. nilotica p\anlation revealed the presence of five VAMF genera namely
G lontus, G igttspora, Scutellospora, Acaulospora and ScLerocystis.

l8

followed A. nilotica and D. sissoo except Iiom October to December when l. nilotica was
having the minimum soil moisture at 40-cm distance. Water withdrawal was more from the
middle and lower layer in case of E camaldulensis while it was more from upper layer forl.
nilotica. At 80-cm distance, A. nilotica withdrew maximum water except in the month of
May when it was at third place behind E. camaldulensis and D. slssoo. Its water utilization
was .more from upper layer than from middle and lower layer. E. camaldulensis withdrew
more water from middle and lower layers in comparison to upper layer. However, no
withdrawal was observed at the distance of 120 cm due to no major drift of water fiom
irrigation point..In fact the observations showed that there was slight increase in percent
moisture content for middle and lower layer for all the three species indicating minor drift.
Mean monthly soil moisture vary in different months lor different species. Study indicates
that percent moisture status under different trees varies in different seasons at different soil
depths and distances under similar irrigation.

Project 15: Studies on VAM association in irrigated plantations and agroforestry
systems. (AFRI-8/SILVI-II WBll994-2O01)z Principal Investisator- Dr.
K.K. Srivastava.

Fieid trial involving neem genot)?es and VAMF strains has been laid out. Results are awaited.
Demonstration trials on biofertilizer have been laid out at Model plantation, Jodhpur and
eroerimental area, Rohat (Pali).

L



Project 16: To develop vegetative propagation technique for Acacia nilotica and
Ailanthus excelsa (AFRI-19/T'cTB-4(\4ts)/f 994-200f ). Pincipal
Investi or: Dr. U.K.Tomar

Findings:

I t ut'iu nilotica:

All the cuttings rooted in various experiments were transferred in polybags and kept
in r.r.rist polyhouse for few weeks and then transferred to green house. High survival
percentage was recorded during hardening stage and it was more than 80%. Survival
percentage of these plants was low 4O%o in field, because of heavy termite attack in some
ramets. Field transferred, 50% plants produced flower buds in just 2-3 months. Vegeratively
propagated plants also exhibited high branching pattem.

Macropropagation of Acacia nilotica is possible from mature tree. Twenty percent
success in rooting and 807o success at hardening stage have been achieved. These plants have
been successfully established in field.

-lilanthus *celsa:

Grafting experiments have also been conducted. But (10%) success was achieved in only
splice approach grafting, in which scion and rootstock was grafted from seedlings. The grafted
plants are growing well since last three years.

Macropropagation of Ailanthus ercelsa is possible through one and two-year-old
seedlings and present studies provide the methodology ofpropagating such material. Success has
:rlso been achieved in inducing roots in coppice stem cuttings of mature trees. However, success
rate is quite poor and requires further research investigations.

Project l7: To develop tissue culture technique for Acacia niloticu and Ailanthus qcelsa
(AFRr-20/FGTB-5 (\ltsyl 994-2001 ) Princioal investt gator : Dr. U.K.Tomar

Hardening of in vitro regenerated plants was very difficult and very little success has
been achieved in developing a successful hardening procedure. The in vitro regenerated
plantlets (3-1Ocm long) were gently removed fiom the test tube and washed thoroughty with
milli-'Ro' water to remove traces of agar adhered to the roots. These plantlets were
transferred in the Jam bottles containing soil rite as potting mixture along with Hoagland
solution and kept in culture room conditions for a period of four weeks. Initially, Hoagland
solution was supplied on altemate days and then once a week for 30days. After wards, these
plants rvere transferred to soil mixture and kept under mist polyhouse condition and were
rmeated with tap water. Such in vitro-rooted, plant are growing well since last one year and
same piants are transferred to field
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Findings:

.lcacia nilotica:



MIGRO AND MAGRO PROPAGATION OF TREE SPEGIES

In vitro regeneration of A. excelsa

\eem seedling through seed ( NOVOD)

P-8

Vegetative Multiplication of E. camaltlulensis

Vegetative multiplication of A. excelsa



Micropropagation of Acacia nilotica is a distinct possibility through mature tree.

Shoot culture can be established thoughout the year. Shoot cultures can be maintained for
Iong term (about 2 years) with an average multiplication rate of 2.5 fold after each

subculture. Rooting success is highly satisfactory. However, research is still needed to
develop hardening procedure, success is hardening procedure is not satisfactory at present)

-lilanthus excelsa:

Among the auxins tried, rooting occurred on MS + NAA (0.5-1.5 mg/l). On MS + 1.5

mg/l NAA medium, 507o of micro shoots produced root at the cut end along with callus.
Addition of 18.4 mg/l Manitol in the MS medium causes early rooting. However, maximum,
rooting observed on MS + 1.2 oh Agar medium and root length was also high on this
medium.

Rooted plantlets were transferred in plastic cups containing soilrite and kept in
growth chamber. Plantlets provided with 3000 lux light intensity with a photoperiod of i6
lroursrd and temperature at 28o C. Initially humidity was mention ed' at 90oh and it was

reduced after every week up to the 60% with in one month. The plantlets were provided %

\{S liquid medium for initial 15 days for their proper growth. After one month the plantlets
rvere transferred in polybags containing compost as potting mixture and kept in Polyhouse. A
poor survival (10%) was recorded during the hardening stage. Plants grew rapidly in
Polyhouse conditions and in compost soil mixture. After 2 weeks plants are shifted to shade

house where they $ew well. However, Success rate in the hardening is very low and requires

iurther research work.
Micropropagation studies also generated research database for establishment of ln

lirlo cultures, shoot multiplication, rooting and hardening. First two steps, vrz. establishment
of shoot cultures, shoot multiplication are well standardized. However, for in vitro rooting
and hardening further investigations are required for improvement in success and making
micropropagation technique more economic and efficient.

Project 18: Provenance trials on Acacia nilotica and Ailanthus ercelsa [AFRI-
1 6/FGTB-l/wB/1 99s-200s1 , Princioal Investisator: C.J.S.K. Emmanuel

The data on growth parameter have been recorded for the provenance lrials of Acucia
,,il,rrlir llidout rvith 28 sccd soLrrces during 1992. The rating ofthe provenances varies from
vear to year; in this year it is Makadampur, Agra and Solapur.

In the 1997 seeds have been collected from 45 seed sources of ,4cacia nilotica from
all over India. The seeds have been supplied for raising provenance trials to five ICFRE
Institutes and six State Forest Departments. The seedlings have been raised from this matenal
and transplanted in the held at six different research stations of the State lorest Departments.
The tnal has been planted in the field by two ICFRE institutes and four State Forest

Depanments only. The seedlings raised at A,FRI, Jodhpur have been planted in the held at

the JNl/ University campus. There was mortality in the trial and this was replaced in
nionsoon season of2001.The mineral values of different provenances has been estimated to be

used as fodder is presented in following table.

20

a



Mineral value of different provenalces of Acacia nilotica ia ppm

S. No. Provenance Nitrogen Manganese Copper
I Hastinapur 3049.66 12569.00 100.80

2 Manikpur 1862.00 88.40 19. 10

Mathura 2489.00 13687.00 93.60 27.40

4 Maunath

Bhanjan

1445 5.50 l 18.30 52.10

Bareilly 2147.00 83 10.00 93.80 42.80

Aligarh 2259.30 8016.00 71.00

7 Aga 2457.30 9902.30 122.93 54.30

8 Makdampur 32332.00 97.86 50.30

9 Haldwani 2812.00 31355.00 108.20 54.50

10 Etawah 2476.00 7402.30 308.40 30.40

l1 Shivpuri 7821.33 93.60 21.50

t2 Raisen 83 10. l6 94.30 23.70

1J Jhabua 1849.30 9706.80 98.60 23.70

Navelakha 1944.00 6809.00 72.30 21.20

2418.00 68.50 26.30

16 Daund 8449.80 96. l0 36.90

t7 Gondpipri 2115.30 15922.00 79.20 22.90

l8 Sangli 2520.60 23.60

l9 Solapur 2818.30 1337'7.80 119.50 50.13

Akola 2261.00 I 1592.00 102.00 35.30

Nangal 2432.00 137 57 .10 88.20 39.60

Sirsa 2539.60 109.60 4l .20

Rajpipla 2286.30 I 1313.00 28.60

Parlekhmundi 4522.30 7255.60 91.70 26.50

Bolangir 2489.00 98.10 26.70

Gurgaon 2641 .00 11382.00 122.s0 39.70

Jodhpur ( C) 2533.30 t48'.74.t0 105.20 45.80

276t.30 12081.10 101.00 49.50

5

1-+

I5 Bilaspur

l0
l1
1l

i1

l6

]S

Phosphorous

71.90

5656.50

3

2148.00

o 65.60

2102.60

2698.00

2368.00

7399.33

32t7.30

12920.00 1 13.10

8259.00

106.60

t1243.16

Jodhpur ( I)

-J

l5

fhe Ailanthus excelsa provenance tnal was laid out from the seeds collected from 13

:rtierent seed sources were sown in the nursery and transplantable seedlings could be

--::lned from 8 provenances only. The provenance trial was laid out at two different sites
I:rpur and Jodhpur. The data collected shows that the Pinjore (Haryana) was the best
lol1ou ed bv Varanasi (U.P.) and Kazipeth (Andhra Pradesh).
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Project 19: Planting stock improvement programme [AFRI-23/WB/PSIP/1994-20011.
Priteipal Investisator: Sh. CJSK Emmanuel

Component I: Development of seed production area Principal Investisator: Sh. CJSK
Emmanuel( Rai as thad & Dr. D. K. Mishra ( Gui arat )

The target for the SPA was 200 hectares and was achieved last year itself. This year
data was recorded on the survival and growth pararneters of the SPAs before handing over of
the SPAs to the State Forest Departments. Training to manage seed production areas has been
imparted to the SFDs.

Component II: Development of Seedling Seed Orchards. Principal Investisator: Sh. CJSK
Emmanuel

Findings:

The target for this activity was 55 hectares and this was achieved with 20 ha ofha
Acacia nilotica, 19 ha of D. sissoo and 16 ha of E. camaldulensls. Seven hectares of
provenance trial cum SSPA of E. camaldulensis has been raised at Jodhpur from seeds

obtained fiom CSIRO, Australia. 32 ha of SSO was planted at Govindpura, Jaipur and l6 ha at
IGNP area. The targets were completed and the area was handed over to the State Forest
Department. This year trainings were imparted to the State Forest Department officials of
Gujarat and Rajasthan for the future maintenance olthe SSOs, CSOs and SPAs.
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In the year 1997 as per the MTR of WB fresh collection of lhe Ailanthus excelsa
provenances was done and seeds could be collected from 35 provenances. The seedling could
be raised from 32 provenances and were transplanted in the field during 1998. Due to
drought conditions the mortality rate was very high and seeds were again sown and mortality
replacement was done in 2001 .

Findings:

Component III: Development of Clonal Seed Orchard Principal Investigator: Dr. U.K.
Tomar

Findings:

29.0 ha of CSO has been established. Out of this, l0 Hectares of T. grandis and 4
Hectares ofD. szssoo have been established in Gujarat. 10 ha CSO of D. sissoo and 4.0 ha of
Eucalvptw camaldulensis have been established in Rajasthan.



Species Area Rajasthan Gujarat

D. sissoo

Tectona grandis
E. camaldulensis

I t ha at Govindpura

4 ha at Govindpura

4 ha at Machh & Fulwadi

i0 ha at Machh & Fulwadi

Total 79ha 15 ha 1.1 ha

Fresh ramets of D. szssoo and Eucalyptus camaldulensis clones have been raised in mist
chamber and supplied to SFDs for casualty ref lacements in CSOs.

Component IV: Vegetative Multiplication Garden Principal Investisator: Dr. U.K. Tomar

Findings:

Base population of72 clones of D. slssoo and 26 clones of E. camaldulensfu have been
rraintained in 5 ha area (1ha at A-FRI nursery and 4 ha in AFRI campus) for the purpose of
raising clonal stock. Green House and polyhouse installed at A-FRI is working very
satislactorily for rooting ofthe cuttings in this arid environment.

Causality replacements in CSOs and VMG completed. Clonal material of D. sbsoo
supplied to Rajasthan SFDs for field trials. Training also provided to Rajasthan and Guj arat

SFDs

Findings:
Seed germination and seed-testing laboratories with all the desired equipments have

been established. A11 the equipments are rvorking properly. Neem seeds collected from
various morphotogicatly variable trees have been tested for various seed testing
parameters. Neem fruits of green, green-yellow and yellow showed 95-100%
germination. Larger neem seeds showed higher percent germination then smaller ones.

Sinkers also showed the same trend. Neem seeds collected from superior trees and top ol
ihe tree from any direction always had higher germination capacity.

Seed weight, number of seeds per pod, pod weight, pod length and width, seed size
and germination studies were conducted on the seeds collected from 50 CPTs ol Dalbergia
srssoo. Seed weight replications for 15 tree species have been standardised. Seeds ofl.
nilotica collected during previous years have been tested and it was found that the seeds

even older than eight years showed about 65% germination capacity.

Effects of seed size and pre-treatments (hot water, sulphuric acid and mechanical
scarification) were studied in Acacia nilotica and Prosopis cineraria. Seed size and pre-
rreatments affected the percentage germination and seedling vigour ofboth the seed t1pes.
Seeds ol A. nilotica, Prosopis cineraria, Dalbergia slssoo and Ailanthus excelsa were
:ested for the duration and viability percentage. It was observed that for the completion of
t.st. -lcacia nilotica and Dalbergia srisoo required l2h followed by Ailanthus excelsa l6h
.\ P L 1/7ciii /'/(I llh.
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15 ha

10 ha
04 ha

Component V: Development of seed bank facilities Principal Invesiisator: Dr. D.K. Mishra



Component VI: To Develop Model Nursery P rincipal Inves tisator H. C{ h audharv

o A full-fledged model nursery capable ofraising 1.20 lakh seedlings at a time has been
established under this project. The nursery is equipped with the following facilitiesi
equipments:

. Four bigger size shade houses offollowing dimensions
o Shade House I: 29mX10mX2.9m
o Shade House II: 33.9 m X 12.3 mX2.6 m
. Shade House III: 15 m X 12 m X 3.7 m
. Shade House IV: 2L mX 12 m X 3.7 m
o Four number smaller shade houses having dimension of 14 m X 4.4 m X 3.7 m each.
. Overhead sprinkler system.
. Coursed stone masonry boundary wall.
o Diesel engine fitted potting media mixing unit.
. Compost bin with manually operated chafT cutter.
o Water desalination unit working on the principal of Reverse Osmosis.
. Five water tanks having a total water storage capacity of 1.05 lakh liters.
o Roots trainer blocks of 150 cc, 250 cc and 300 cc capacity as detailed below:
. 150 cc: 3750 blocks, each block containing 20 root trainers.
. 250 cc:. 1500 blocks, each block containing 12 root trainers.
o 300 cc: 923 blocks, each block containing 12 root trainers.
o Total: 6183 blocks containing 1,04,276 root trainers.
o Raised bed structure of the size 10.1 m x 9.5 m x 1.80 m
. Transportation stands (12) lor easy and convenient transportation ol the seedlings

from the nursery to the plantation site.
. Labourer working shed
o Transportation trolleys for transportation of seedlings and other materials lrom one

place to another place within the nursery.
. Various nursery implements.

Project 20: Integrated development of Neem in different agroclimatic zones - Gujarat
(AFRJ-2 l/FGT8-6 (NOVOD)/1999-2002).
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Components: Selection of CPT/sample trees, Phenological observations, Development of
model plantation, Model villages). Principal investisator: Dr. U.K.Tomar

. In this year of the project 150-sample trees selected. Total height, clear bole height, DBH
and crown width measured and observations on general morphological characteristics
have also been recorded. 107 samples have been sent to IBPGR for cryo-preservation and
1 10 to TERI for chemical evaluation.

o An experiment h2.25 ha of land has been laid out at Rohat for studlng the performance
ofseedlings and 2 ha at AFRI to study the VAM interaction with different genotypes.

o Seedling seed orchard SSO of 4 ha has been raised at AFRI (729 plot and in Acacia
provenance trial), Jodhpur. Seedlings were raised from CPTs with high Az and high oit
content.



Phenological observations (quantitatively) recorded regarding leafing, tlowenng and
fruiting on the sample trees of neem selected in Guj arat State using the procedure/format
prepared for the purpose and data thus collected were compiled and analysed.

Seeds have been collected from 150 sample trees during the month of July 2001 and
analysed for various seed -parameters.
450 sample trees of neem were selected in different agro-ecological regions of Guj arat
State. Measurements were taken for total height, DBH, length of the clear bole and crown
width. Data thus collected were processed and compiled (in collaboration with
Silviculture division).
Phenological observations were recorded for the selected sample trees. This study was
done once in a year at the time of seed collection.
Secrls collc'ctctl lrom 100 seed trces during the month of July 2001 have been tested for
100 seed weight moisture content and, percent germination. The 100 seed weight means
was 19.18 gms. and it varied ftom10.57 to 26.87 g. Moisture content was also varied fiom
1.44 to 23.27Yo (mean 10.65%) and germination percentage was quite variable and
ranged from 2Y" to 96%. Seeds were grouped as per AER (Agro-Ecological Regions of
Gujarat State). Standardization for replications for seed weight rvas also carried out for
neem seeds collected from Gujarat State and it was lbund that seed weight of AER-l was
Iess variable (unifbrm size) then the seeds collected llom other regions. A minimum of
10 replications was required for the determination ofseed weight ofneem seeds.
The experiment laid out in 5 ha ol land at Hathrol for studlng the performance of three
types of seedlings (summer, rvinter and coppice seedlings) was maintained and growth
data recorded.

Principttl Investipator t7.L.

a

a

Project 21: Comprehensive Community Drought Preparedness Programme to
Improve Quality of Life of Women & Children in Jodhpur District
(AFRI-27/Silvi-3/UNICE F/2001 -03)
Chaudharv IFS.

Survey of 1175 community rangelands called, Orans and Gauchars located in
Jodhpur, Bilara, Luni and Bhopalgarh tehsils of the Jodhpur District has been completed.
Drrrinq the sun,ey detailed information about the present status of lhe Orans and Guuchars
\ lz. admlnrstrative location, area, Iatitude, longitude, vegetation status (trees, shrubs, herbs),
number of ponds available in each Oran/Gauchar incltdins water availability status in
respect ofeach Oran/Gauchar, name ofvillages including livestock population dependent on
each Oran/Gauchar lor meeting their requirement of fuel wood, fodder and water,
availability of alternative water sources, type and level of diversion ol Orans/Gauchar lands
tbr non grazing purposes, details of past intervention (if any) by State Forest Department or
rnv other department lor rehabilitation of these areas, level of people's faith, name and
address of the resource persons have been collected. The area profile of the Orans and
Gauchars surveyed is as below:
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Tehsil Total
Luni Jodhpur Bilara Bhopalgarh*
Oran 0ran Gau. Oran Gau.

I 2 3 4 5 6 7 8 I
>2000 4 0 5 I 5 0 I 17

1001-2000 5 3 5 3 1 4 0

50 r - 1000 l1 2 6 7 5 11 I 7 50

101-500 18 5l 31 39 50 9 11 29t
s1-100 35 l1 73 22 l5 I 2l 202

114 88 14 75 40 9 ): 427
l -10 40 1.2 l1 51 13 t4 17 167

270 232 123 196 t4 110 tt75
(Survey work is still in progress)

Information about the number and water availability position positions of the ponds
available Orans and Gauchars surveved is as below:

(Number of ponds)

Average

Water
Availability
(in months)

Tehsil

Lu ni Jodhpur Bilara Bhopalgarh*

I 2 3 4 5 6

t2 39 13 90

5 I 0 0 6

10 4 t4 22 5 45

9 6 t2 0 0 18

8 l5 l9 6

7 11 5 1 1 l8
6 43 48 39 151

) 26 l5 60
I 61 8'7 l5 226
J 143 89 93 20 345

4o lt) 142
1 4 3 I 8 l6
Total 374 357 330 t2t I182
(Survey work is still in progressl
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Area Class

(Bigha)

Cau. Oran Gau-

l0
I

0 21

6l

1 1-50 25

9

Total 72 138

Total

t4 24

ll

25 65

21

l3 6

OJ

45 3ll



Encroachment positions of orans and Gauchars located in various Tehsils as collected dunng
the survey is as below:

(Number of Orans and Gauchars)

Approximate

Encroachment

0

/survev work is still in progress)

Soil samples have also been collected fiom the orans ond (itutchttrs surveyed which will be
chemically analyzed' in the laboratory to ascertain the basic soil properties of various Orans
and Gauchars so that suitable rehabilitation plans keeping in view the capabilities of various
Orans and Gauchars lands can be prepared.

Project 22: Development of Su itable Models for Urban Aesthetic Forestrv suitable
for Arid & Semi Arid Region of Rajasthan (AFRI-28 / Sitvi-4 I UtT I
200r-06) . Princioal Investisator- H. Chaudharv IFS

Under the project roadside plantations having different combination of the species have
been raised at three locations within the Jodhfur district to assess suitability of various
omamental plants for raising roadside avenue plantations in arid and semi arid iegion oithe
Raj.asthan. Dall are also being recorded.to assiss the growth performance of vario"us species
under_ the-conditions of high inputs. rnitiar observatioris have ihown that significantly highergro*th of the omamental plants can be achieved even in the arid and ,",,i -id areus *hen

Luni Jodhpur Bhopalgarh*

Total

J 4 5 6

l0l 93 98 Iil
0-5 115 47 50 315

6-t0 42 59 44 201
1l-20 35 59 12 152

l5 15 34 72

3 1-40 5 4 2.9

4l -50 8 1l 14 '/ 40
5l-60 6 5 5 I t7
61-70 2 0 5

71-80 4 6 5 2 t7
8l-90 2 0 2 8

9l-l00 4 , 6 13

Total 342 355 ))4 144 117 5
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Tehsil

Bilara

I 2

306

103

56

46

2l -30 8

8 12

2 I

4

0



\\'e provide higher inputs in the form ol higher quantity of water, fertilizers, pesticides and
sori rvorking. Species planted are Cassia siamia, Azadirechta indica, Delonix regia, Cussn
fstula, Derris indica, Alistonia scholaris, Tecomela undulata, Dalbergia sissoo,
Bouguinvilleu spp. During the first ten months olthe plantation Cassia siamitt has attained
;rarinrrrr.r'r height lollowed by Azadirechta indiccr. During the winter months lrost severely
affected the growlh of Delonk regia. Casia fistula suffered high casualty and did not provide
good survival and growth performance. Winter planting of the seedlings in the month of
February also provided good survival percentage and the growth. The Chairman, Urban
lmprovement Trust, Jodhpur has declared the avenue plantations raised under the project as
the best roadside plantation of the Jodhpur.

Research Achievements Statewise under Institutes jurisdiction

asthRaj

Name
State

of No. of Projects
completed in 2001-02

No. of Ongoing
Projects in 2001-02

No. of Projects
initiated in 2001-02

Ten Three

Two Two One

an Twelve

Gujarat

Technology Assessed and Transferred

) Use of surface vegetation for soil improvement and sand dune stabilization

This PSIP project was a joint project to be carried-out in consultation and co-
operation with forest department. MOU has been signed with the SFDs for selection,
rejection, analysis and help in the culling operation and management of SPAs.
Documentation of SPAs selected and sample plots laid out has been prepared.
Literature on the Establishment and management of seed production areas in Guj arat
and Rajasthan have been prepared and distributed to the concemed state stalf during
the training workshop in both the states.

Education & Training

(a) Education

Ph. D Thesis Awarded by FRI, Deemed University on

1. Effect ofvarfng level ofwater stress and phosphorus application on the growth ofD.
rrssro to Dr. Bilas Singh, under supervision of Dr. G. Singh.

l. Effect of mumcipal effluent on tree growth and soil properties in Indian arid zone to
Dr. Madhulika Bhati, under supervision of Dr. G. Singh
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(a) Trainings attended by AFRI Officials

I. International

Sr.
No.
I

Training on

Information
Technology

Forest Genetics &
Tree Improvement

Venue

Univ.
Melboume,
Australia
Univ.
Melboume.
Australia

Participants

M.R.

Description and impact of
training
Enhancement of IT.ol Sh.

Baloch

L

Wood Composites by
Enzl, natic Methods

Climate Change/

Carbon Sequestration

5 Exchange visit

Computer
Application (IT)

of Dr.
Tomar

of Dr.
Rathore

State Sh. N. Bala

U.K.

NIala

Dr. G. Singh

Sh. A.K. Sinha

Broadened the outlook and

acqualnted with the advance

techniques of forest Genetics
especially in the area of modem
Genetics (DNA markers and

Genetic Transformations).

Acquainted with the advance

technologies of wood composites
by enzymatic methods.

It was very informative and

useful. A concept paper has been
prepared & project on carbon
sequestration is being formulated
to address carbon sequestration

aspect in lndian And Zone.

Preparation of review on tropical
dry forest and development of
concept for future planning.

The training has been very useful
in managing LAN & WAN of the
institute.
The training has been very useful.

J Univ.
Gottingon,
Germanv
Oregon
Univ. USA

l

6

Indonesia.

CIFOR HQ at

Bogar
Toranto

7

S

CSIRO,
Australia

Japan

lntemational
Cooperation
Agency, Japan

Dr. Pramod
Kumar

Sh. H.
Chaudhary

C. The participants were introduced
to various techniques used for
monitoring of various aspects of
different tlpes of ecosystem.
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Rehabilitation and
nrauagcmcn[ of
degraded land
Country Focused

Training on Regional
Ecosystem
Monitoring
Technology



II. National

Sr.
No.
I

Training on Venue

FAS training ICFRE, Dekadun

Name of Participants

Sh.Bharat Sharma,
Sh.C.P.Rangdale, Sh.V.K.Sahni
Sh.A.K.Sinha.
Sh.V.K.Sahni
Sh.P.S.Sakhla,

Sh.Pratap Ram
Dr. B.M.Dimri, Dr.S.Mohan
Smt. Anuradha Bhati, Smt. Saro
Sisodiya, Smt. Varsha Vashita
Smt. Sangeeta Tripathi
Sh.Rajesh Gupta, Dr.N.K.Bohla
Dr. Shivesh Kumar,Sh. Devedrz
Kumar,Sh. Hemant Kumar, Sh
Mahendra Singh
Dr. S. Mohan,Dr. pramod

Agarwal, Ms. Parveen, Dr,
Meeta Sharma,Dr. Shivesh
Kumar, Sh.Devendra Kumar
Sh. S. Panikaur, Manhendra
Singh, Bihari Lal Darji

Details of training

SFD officials for establishment
and management ofSPAs.
SFD officials from Rajasthan
and Gujarat (RFO's and
Foresters) (26/l2l0l to 28/t2t0t)
RFO Trainees liom Coimbtore,
Tamilnadu. (28.11.2001 to
30.11.2001)

Research writing
Library
management

Management and
utilisation of
Prosopis juliflora
on2-5th May, 2001

Project related
training "PSIP"
Research
results/technolo
gies developed.
In service
training ol
Southem Forest
Rangers

NFLIC, Dehradun 2

Libsys Corp, 3

Gurgaon
CAZRI, Jodhpur 7

50

No. of
Participants
J

No. of
participants
50

2 LAN management ICFRE. Dehradun 2

3 LAN management ICFRE, Dehradun 2

I
5

6

7 'Neem and holistic CAZRI, Jodhpur
sustainable human
development" by
NOVOD Board on
16-17 March2002

(b) Trainings Imparted by Itrstitute:

Sr.No. Training on Venue

Jaipur and Rajpipla

AFRI, Jodhpur.

AFRI, Jodhpur 60

9

)

J
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FIELD VISITS OF

STATE FOREST DEPARTMENT OFFIGIALS

(a) Visit of RFO Trainees : Tamil Nadu
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(b) Visit of SFD Officials : Gujarat P-9
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Linkages and Collaboration

National:

l.Tata Energy Research Institute, New Delhi

Institute has lormulated the LNDP-GEF project brief o\ "Integrated Ecosystem
ttpproach to rehabilitate degraded arid and semi arid lands of western India for combating
desertifi.cation" for Ministry of Environment and Forests, Govt. of India. The project will
pronrote participatory Integrated Ecosystem Management (IEM) ol some globally important
and and semiarid areas of northwestem India. It covers a 28910 ha area spread over eleven
sites in Rajasthan and Gujarat representing seven selected types of land degradation with the
basic objective of conserving biodiversity, sequestering carbon and improving the socio-
economic condition ofdesert dwellers, and environment.

The seven types of degraded land are represented by: (l) degraded forest land in the
Aravalli, (2) scrub land in the central Saurashtra region of Gujarat; (3) gullies and ravines in
southwest Barmer district ofRajasthan; (4) degraded pastureland in Kutch and north-westem
Rajasthan; (5) land degradation due to dryland salting along the Little Rann ol Kutch; (6)
sand desert with shifting dunes in north-western Rajasthan; and (7) rocky/sandy hummocks
in Sl.rergarh tehsil of Jodhpur. The cEF altemative rvill build on the baseline by adopting and
applying the IEM approach for combating desertification by promoting community level
planning, enabling a legal and policy environment and demonstrating appropriate technical
models.

In each of the project's eleven representative sites three different but integrated spatial
units such as agricultural lands (farmers lands), common access resources (pasturelands and
wastelands) and designated forest areas will tre targeted. on farmers [and, the production
system will be intensified by introducing agroforestry models, adopting of soil and water
conservation measures to rationalize land use and promoting food and energy selfsufficiency
in order to enhance the management ofnatural resources and reduce pressure on forest areas.
Technologies will also be demonstrated to rehabilitate salt land and sand dunes to enhance
both productivity and carbon sequestration. In pasturelands and wastelands, participatory
integrated plans for management, adoption of silvi-pastoral models and sustainable use will
be demonstrated. Altemative income generation activities will be promoted. In desigrated
forest areas the joint forest management (JFM) model witl be strengthened including a
suitable mechanism of usufruct sharing from protection and conservation of forest resources.
capacity building and empowerment of local institutions and stakeholders for the
implementation of IEM will be done.

The project will be implemented in phases over 5 years. The first phase will focus on the
creation of an enabling legal, policy and institutional environment for the implementation of
IE\I. In the second phase appropriate models will be tested in the selected sites in
:.rmbination with local knowledge and lessons leamt will be documented. In the final phase
.ri the project monitoring of impacts, dissemination and replication of the prgect result will
5e carried out to generate global benefits as well as sustainable socio-economic and
envirorunental benefits at the regional and national level.
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lnternational:

I . Intemational Neem Network, FAO, Rome.

2. Oregon state university, Corvallis, USA and development of concept paper on
"Productivity and carbon flux in forest of Indian arid ztne and mitigation or .*uo,' emission through forestry options,,

.1. centre lbr lntemational Forestry Research (clFoR) and development ol three
concept papers such as

i) commLrniry deveropment through rehabilitation of degraded rorestrands in dry
tropical zone;

ii) combating desertification through rehab itation of degraded forestrands in
desert fringes of India and

iii) Protection to Prosopis cineraria in lndian desert. A detailed proposal to control
mortality and studies on bio-ecorogy and biophysical enviionment for social
upliftment of the inhabitants.

.{)

Publications

3. N. Bala (2001). Water regimes and Forests
Tripathi).

32

Chapters in Books:

G. Singh and Sarita Mutha (2001). Tree: a bio-resource for sustainable production in
arid areas. In: Bioresource Technologlt (Ed. G. Tripathi)

!. srngh and M. Bhati (2001). Utilization of industrial wasrewater for tree plantation.
In: Bioresource Technologl, (Ed. G. Tripathi).

2

4

5

6

ln: Bioresource Technologl, (Ed,. G

7

chapte_r *Genetical improvement ofteak: concept, application and achievements"; by
G.J.S.K Emmanuel in the book "Genetics and 3 viculture or reak,' Edited bv A.K_
Mandal and S.A. Ansari

chapter " Genetic variations and rree Improvement" by G.J.S.K. Emmanuel in the
ICAR university level text book "Forest tree Breeding" Editor Dr. c. Surendran,
Director, Centre for Plant Breeding and Genetics, TNAUICoimbatore.
Agrobacterium tumefaciens mediated genetic transformation of Oryza sativa,,. By

Tarun Kant, S.L. Kothari, Halina-Kononowicz Hodges, Thomas K. Hodges. In: RolL
of plant tissue culture in biodiversity conservation-and economic devel,opment (Ed.
Nandi S.K., Palni L.M.S., Kumar A). Bhagyodaya publications, Nanitai, India. pp
4s7-478 (2002)

"An insight into Bioinformatics -Its evolution, present status and future prospects,,.

?y T*l Kant. In: Glimpses in plant Sciences 1-na. r.c rrivedi), pointer pubiishers,
Jaipur, (2002)- Accepted



8. Shivesh kumar and Ahmed, S.I (2000). Natural enemy complex of insect pest spectrum
and mites of Prosopis cineraia Linn and P. juliflora Swartz., DC in Indian Thar
Desert.ln Recent Trends in insect pest control to enhance productivity. (Ed by
P.K.Shukla and K.C. Joshi) Tropical Forest Research Instirute, Jabalpur:pp 218-230.
(Published in 2001).

9. Meeta Sharma and S.L Ahmed (2000). Integrated pest management of marwar teak
defoliator, Patiahs tecomella. Pajni, Kumar and Rose (Coleoptera: Curculionidae), in
arid and semi arid areas. 1n Recent trends in insect pest control to enhtmce forest
productit,i6'. (Ed by P.K.Shukla and K.C.Joshi) Tropical Forest Research L.rtitute,
Jabalpur: pp. 199-211. 64. (Published in 2001).

10. Ahmed. S.I and Shivesh Kumar ( 1999). Role of Environmentally Acceptable
Entomopathogens in Forest Insect Pest Management. In Modern Trends in
Environmental Biology. CBS Publishers New Delhi. (pubtishect in 2002).

11. N. Bala (2002). Water regime and forests. In: Bioresource Technology (Ed G.
Tripathi)

12. Tripathi, Y.C. Tiwari, V.K., Srivastava, K.K., Ahmed, S.l.(2001). Biopesricides as an
effective tool for integated pest management. I\ Forest conservation arul
management- challenges of the millenniun (Ed. p.Rethy, p.p.Dabral, Vinay Singh
and K.K.Sood) 113.

B) Research Papers in Scienti{ic Journals:

l. G. Singh, N. Bala, Thanaram Rathod and Bilas Singh (2001). Effect of textile industrial
effluent on forest development and soil chemistry. J. Environ. Biot. 22(l): 59-66.

2. G. Singh, and r.R. Rathod (2001). Grortlr of woody perennials in relation to habitat
condition in northwestem Rajasthan. Tropical Ecology, 42: 223-230.

l. G. singh and r.R. Rathod (2001). Plant gowth, biomass production and soil water
dyrramics in a shifting duneoflndian desert. Forest Ecologt ancl Management,5g32: l-12.

-1. G. Singh (2001). Influence of soil moisture and nutrient gadient on growth and biomass
production of Calligonum polygonoides in Indian desert affected by surface vegetation. I
.4rid Environmenr (Submitted in revised form)

5. G. Singh (2001). Growth, biomass production and soil water dynamics in relation to habitat
and surface vegetation in hot arid region of Indian desert. Forest Ecologt and Management
(Submitted).

6 G. Singh (2001). canopy covers effect of adult neighbours on regenerative population of
Cassia angustifolla in duny area oflndian desert. (submitted to review committee).

-. Sharma, M and Ahmed, s.I (2000). Biology and field efficacy of Billeae otkinsoni
(Diptera:Tachinidae) a potential pupal parasite of marwar teak defoliator in arid and semi
aid areas. Indian Forester, 4: 409-418. (published in 2001).



8. Ahmed, S.I., Kumar Shivesh and Paunikar, S.D. (2000). Biological control of Streblote
srua through NPV and natural enemy complex of insect pests of Prosopis cineraria in
Raj asthan. Indian Journal of Forestry, 23(3): 3 05-3 1 I .( Published in 2001).

9. Kumar, S and Ahmed, S.I (2000). Records of pestiferous and molluscs from Rajasthan,
India.Rec. Zool. Surv. India98(3):67-7051. (Published in 2001).

10. Ahmed, S.I and Khan Ameen Ullah (2002). A New host record of Achmaeodera aurtfera
Laporte and Gory (Coleoptera:Buprestidae) on fieshly lelled timber of Prosopis cineraria
(Lirn) and A I b izz ia le b b e c k in Rajasthat I nd i an F ores t er, 1 28 : 1 03 - 1 04.

1 l. Volume equations for Eucalyptus camaldulensis in IGNP area, V.P. Tewari, Bilas Singh
and V.S. Kishan Kumar, 1n dian Forester, 127,2001, 1367-1370.

12. Lopping on the growth and fodder production of Ailanthus excelsa,Y.S. Kishan Kumar and
Y.P. Tewai, International Forestry Review,3(1),2001, 54-57 .

13. Construction and validation of tree volume firnctions for Dalbergia srsoo grown under
imgated conditions in the hot desert of India" V.P. Tewari and V.S. Kishan Ktmar. Journal
ofTropical Forest Science, 13(3), 2001, 503-5 i 1.

14. Volume equations for Dalbergia sr'ssoo in IGNP area, V.P. Tewari, S.L. Chauhan and V.S.
Kishan Kumar, I nnals of Forestry, 9( I ), 2001, 140-143.

15. V.P. Tewari, C.J.S.K. Emmanuel and D.K. Mishra (2001). Application of method of paired
comparisons in the selection of candidate plus trees in tree improvement programme. My
Forest 37 (2):463-467.

16. V.P. Tewari and D.K. Mishra (2001). Changes in bio-diversity in Indira Gandhi Nahar
Panyojana area ofRajasthan. My Forest 37 (2): 449-454.

17. UK Tomar, Tarun Kant CJSK Emmanuel (2002) Mass multiplication of desired genorlpe
in Neem, Presented at CAZRI

18. CJSK Emmanuel, UK Tomar, Tarun Kant (2002) Assessing Geographical Variability in
Neem - Presented at CAZRI

19. "Agrobacterium tumefaciens- mediated transformation of rice using coleoptile and
mature seed-derived callus". Tarun Kant, S.L. Kothari, Halina-Kononowicz Hodges,
Thomas K. Hodges. -[ Plant Biochemistry & Biotechnology vol 10, 12l-126 (2001).

20.Yield of Cassia angustifolia in combination to different tree species in a silvi-herbat trial
under hot arid conditions in India, (2002) Ranjana Arya Bioresource technology (sub. in
revised form)

C) Scientific Reports Prepared and Submitted:

.\hmed. S.l. Srivastava, K.K; Singh, G; and Prasad, R. (2001). A report on the scientific
approach to study the causes of mortality of Prosopis cinera.riu (L) Druce (Khejri) in
\\'estem Rajasthan. Report submitted to State Forest Depurtment Rajasthan and DDC
Research .ICFRE, Dehradun:pp 1-7.
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D) Technical Bulletin:

1. K.K. Chaudhuri, CJSK Emmanuel, D.K. Miska & V.P. Tewari (200i). Establishment and

management ofseed production areas in Gujarat State. pp l-26.

2. K.K. Chaudhuri, CJSK Emmanuel, D.K. Mishra & V.P. Tewari (2001). Establishment and

management ofseed production areas in Rajasthan State. pp 1-24.

E) ScientilicBrochures:

1. Ahmed, S.I. and K. K. Srivastava (2001) Preliminary report on Khej ri (P.cineraria)
mortality. Submitted to the Director, AIRI & authorities oISFD's.

2. Srivastava, K.K. and Neelam Verma (2002) "Know your nursery diseases and their
management"

3. Ahmed, S.I. (2002), Brochure on " Know your nursery pests and their control".

F) ScientificFilms/Documentary:

(2001-2002) A scientific documentary lilm Khej ri mortality in Rajasthan entitled as
"Khejri ek jeewan Rekha- Astitva ka sankat ", prepared in collaboration of E.M.R.C.
Jodhpur and AFRI, Jodhpur.

G) ResearchPapersPresentedinSeminars/Symposiums/Workshops:

i) S.I.Ahmed, Meeta Sharma, Shivesh Kumar, S.D.Paunikar, Aminullah Khan and
V.K.Tiwari (2001) control of arid forest insect pests through biological means. Proc.

CTA-cum-peer review held at HFRI Shimla on 1Oth October 2001.

Ahmed. S.I and Shivesh Kumar (2001). Advances in integrated management of insect
pests ofprosoprs spp., in arid and semi- arid areas Proc. CTA-cum-peer review held
at HFN Shimla on ldh October 2001.

Ahmed.S.l and Meeta Gaur (2001). Progress report on integmted management of
insect pests of marwar teak, tecomella undulata (sm.) seem in arid and semi-arid areas

of Rajasthan Proc. CTA-cum-peer review held at HFRI Shimla on ltih October 2001.

ii)

35

2. Ahmed S.I. (2001). Role of biological control in forest insect management in arid and semi-

arid regions. Concept paper prepared antl submitted to National Proiect Director (WP),
ICFRE, DebraDun for Intemational Participation. pp., 1-33.

3. Carbon Stocks in the State of Rajasthan, India. Prepared during three month training at

OSU, Corvallis, USA and submitted to ICFRE.

4. Mitigating Carbon Emission in Rajasthan. Prepared during three month training at OSU,
Corvallis, USA and submitted to ICFRE.

5. Role of Forests in Carbon Sequestration. Submitted to The Director AFRI. Pp.

6. N. Sharma, Parveen, CJSK Emmanuel, UK Tomar (2001 ) Literature review on Clonal
propagation of Important And Zone Tree Species
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H) Research Papers Communicated./Accepted in Press:

l. Bilas Singh and G. Singh (2001). Influence of water deficit or.r the seedlings of D.
sfusoo Roxb. in arid environment: Biomass partitioning, water relations and gas

exchange. Tree Physiologt (submitted in revised form).

2. G. Singh and M. Bhati (2001). Growth, biomass production and nutrient composition of
Eucalyptus cam;eldulensis seedlings irrigated with municipal effluent in loamy sand soil
of Indian desert. I Plant Nutrition. (Submitted)

3. B. Singh and G. Singh (2001) Influence of soil water regime on nutnent composition
and uptake by D. slssoo seedlings. Tropical Ecology (Submitted).

4. B. Singh and G. Singh (2001) lnfluence of water deficit on the growth and root
growth potential of D. slssoo seedlings in arid environment. J. Tropical Forest
,Sclezce (Submitted)

5. B. Singh and G. Singh (2001). Influence of water deficit on biochemical activities in
D. sissoo in dry environment. Indian J. Plant Physiologt (Submitted)

Consultancy

Ministry ol Rural Development has assigned the work for evaluation of the project
entitled "Integrated Watershed Development Proj ect in Sunel Watershed of Pirawa Panchyat
Samiti District Jhalawar (Rajasthan) was sanctioned by the Govt. of India vide letter No.K-
llll04l9'7 IWDP Dated 26th March 1998 to check degradation, deforestation and soil
erosion by using most suitable biological and engineering measures based on local
techliques, keeping in view the socio-economic upliftment of community with overall
participation of local villagers.

Patents Obtained/ filed NiI

36

iv) Hemant Kumar, R.K.Meena, MalaRathore & Kishan Kumar V.S. "Availability of
some important medicinal plants in the arid regions" sent to workshop on "
Conservation, propagation, utilisation and marketing of medicinal plants" held at the
Directorate of Extention, MPUA & T, Udaipur on 5-7 November 2001.

v) Vegetation Status ofa salt affected soil after five years ofplantation Ranjana Arya
Presented in Symposium on Impact of Human Activities on Thar Desert Environment
at CAZRI, Jodhpur on 15-17. Feb. 2001 (Proceedings in press)

(v) Plantation practices for saline and waterlogged areas Ranjana Arya and K. R.
Chaudhary Presented in workshop on Innovative Plantation Technologlt and Joint
Forest Management in IGNP area " at Bikaner on 10-1 1 January, 2002

(vi) Effect of Nitrogen and gypsum on establishment and early growth of Salvadora
persica, (L). in a salt affected soil in hot arid zone Ranjana Arya and K. R. Chaudhary
(2001), National Seminar on Developments in Soil Science-2001 lor Sixty-Sixth
annual convention of Ind .Soc. Soil Science at Rajasthan college of Agriculture,
Udaipur during October 30-November 2. 2001



Commercialisation oftechnology Nil

Organised and Participation in conference, meetings, workshops, symposia, Exhibitions

(a) Organised

1'. Consultative Workshop for Project Formulation under Lrl,lDP-GEF on " Integraled
ecoslstem approach to rehabilitate degraded arid and semi arid ldnd of h,eslern
Indiafor combating desertiftcatioz" at Gandhinagar, Guj arat on 21" Sept. 2001.

2. Consultative Workshop for Proj ect Formulation under UNDP-GEF on "Integrated
ecosystem approach to rehabilitau degraded arid and semi arid land of western
India for combating desertfuatioz" at A-FRI, Jodhpur, Rajasthan on 26rh Sept. 2001.

3. Organized I iaison & RIG meetings on 22"d &23'd Oct.,2001.

4. CTA workshop cum peer review on Forest Ecologt on 30-31 Oct. and on Delbergia
sr'ssoo on 1.2 Nov. 2001 at AFRI, Jodhpur.

5. Consultative meeting for Finalization ol Project brief under LrNDP-GEF on
"Integrated ecosystem approach to rehabilitate degraded arid and semi arid land of
weslern India for combating desertiJication" at AIRI, Jodhpur, Rajasthan on 19th

March 2002.

6. Consultative meeting for Finalization of Project brief under UNDP-GEF on
"Integrdted ecosystem approach to rehahilitate degraded arid and semi arid land of
western India for combating desertificstion" at Gandhinagar, Gujarat on 22"d March,
2002.

(b) Participation:

I. Workshop ot "GEF Project under Operational Programme-|2 (Integrated Ecosyslem
Management)" at FRI, Dehradun on 3l't May-2nd June, 2001

I Sh. R.L. Meena, Gr. Co-ordinator(R)
II Dr. G. Singh, Head, FEDD

2. Workshop on "National biodiversity stategJ, and action plan" at Gandhinagar, Gujarat
on 3 l't August 2001.

I Sh. R.L. Meena, Gr. Co-ordinator(R)
II Dr. G. Singh, Head, FEDD

3. Workshop on Ltr{DP-GEF Project on "Selected Options for Stabilizing GHG Emissions
for Sustdinabte Development" at lndia Habitat Centre, New Delhi on 27th Nov., 2001.

I Sh. R.L. Meena, Gr. Co-ordinator(R)
II Dr. G. Singh, Head, FEDD
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GONSU LTATIVE WORKSHOPS ORGANIZED

(a) Gandhinagar on 21.O9.2OO{

P- 10
(b) AFRI, Jodhpur on 26'O9.2001
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RESEARGH ADVISORY GROUP MEETING

(a) lnaugural Session
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4. National Workshop, on " Innovative Plantation Technology and Joint Forest
Management in IGNP area" at Bikaner on 10-11 January, 2002

I Sh. K.K.Chauduri, Director
II Dr. G.Singh, Head, FEDD
III Dr.Ranjana Arya, FEDD

5. Workshop on "Identiftcation of cluster and technical parameter for selection" at

CAZRI, Jodhpur on 7.1.2002by

I Sh. K.K.Chaudhuri, Director

6. LTER-GTOS Carbon Flux Scaling Workshop. H.J. Andrews LTER site (Blue River,
Oregon, USA) May 21-22,2001.

I N. Bala, FEDD

(c) Exhibition
An exhibition was organised in "Hastu Shilp Utsav-2002 of Paschimi Rajasthan" al

Jodhpur from 02.01.2002 to 14.01.2002.

Extension publications

l.
2.

3.

4.

6.
7.

9.
10.
11-
1a

Arid Forest Research Institute, Jodhpur
Know your Nursery Pests and Their Control
Know your Nursery Diseases and Their Management
3{tfus rne +r *a, €Fer g€r
a-flrft?r ffi or fux: qrs
aro a1B EEr EEdr ear: *c-g
anz-.rr$ tnr zrrurqrq: tBsr
,iE-{ d} d a$ qrqE ftrar+ff eqil
qqf ;E-E srr$, g€r E-drre d ea ar€
*{: ErE€aEr + q-{-e a1ft gerc Aq 6-d ger
Marwar Teak : Rohida
Kalpavriksha of the Desert: Khejri

News Articles

'*fr E6' 6-f, €€r (3rfqun qaf-d, 3rla, z o o r si6)

Awards Nil
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VISIT OF DIGNITARIES

(a) Dr. D.N. Tewari , Hon'ble Member of
Planning Gommission

-

(b) Sh.S.K.Pandey, D.G, & Special
Secretary, MOEF P-12|

T

a

/l #
. J,,,l
f ft

tr
i:

I

L

r

,

)



Leh
\

(c) D.G. & Special Secretaryn MOEF : Technical
Discussion with Head of lnstitutions (SFD,

GAZRI, State Remote Sensing & AFRI)

'a

AFRI: Model Roadside Plantation P- 13
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Distinguished Visitors

Dr. D.N. Tewari, Hon'ble Member of Planning Commission, visited the institute on
12.0t.2002.

) Sh. S.K. Pandy, Director General and Special Sectary, Ministry of Environment &
Forest, visited the institute on 31.01.2002 and hold the technical discussion with the
Head of institutions, i.e. CCF, CAZRI, State Remote Sensing Centre at AFRI,
Jodhpur.

J Sh.R.P.S.Kanval, Director General, ICFRE, Dehradun participated in the
Consultative workshops at Gandhinagar and AFRI, Jodhpur on 21" and 26'h Sept.
2001, respectively.

Sh. D.C. Sood, Principal Chief Conservator of Forests,
Consultative workshops at A-FRI, Jodhpur on 26th Sept. 2001

participated in the

5 Sh. J.P. Agrawal, Chief Conservator of Forests, Gujarat State, participated in Liaison
and RAG meering on 22'd -23'd Aug.. 2001.

(r Sh. R.G. Soni, Chief Conservator of Forest,
workshops at AFRI, Jodhpur on 26'hSept.2001.

participated in the Consultative

Miscellaneous

Organised sports meets on l5'h Aug.,200l and on 26th Jan.,2002.
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