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SEECUTVE SUmmary

W order 1o address forestry related research problems of the mandated areas of |

Gujrat, Dadar & Nagar Havali, AFRI has taken up projects covering various therme |

tnemes, organised training programmes under two VWEK's and newly established

2z to the field funcrionaries and farmers. Out of the 34 projects, two projects

omoleted #nd eight projects were initiated in 2010-11. Total 254 sites covering, 238

Chs i 12 districts in Rajasthan were surveyed to estimate carbon sequestration in
and vegetation. Prosopis juwiiffora infested about 35% of forest blocks in
Jegetation carbon pool in 19 forest sites (76 plots) and 33 plots under trees

forest |TOF) have been assessed in ShrigangaNagar, Hanumargarh, Churu,

Swar and Jaipur districts of Rajasthan, Five forest blocks studied for
tindicator species, Tectong grondis, Acacia catechu, Anogeissus pendulo,
rig are dominated species in Banswada, Rajsamad, Pali, Sabarkantha and

=5 Soils of western Rzjasthan districts were found different in nitrogen and

cerall, 46% soil is sandyloam, 25% loamy sand, 20% sand, 3% sandy clay loam

zam. Application of rain water harvesting, afforestation and protect an
¢ \r restaration of degraded hills by enhancing soil water, nutrient, number of
o= @nd biomass. In addition, increased sofl carbon stock, water fodder and

sicston of tertilizer (FYM + Zh + 55P) has impraved fruit yield in Solvodoro
peid varied fram 20-97/g with treatment of fertilizers. Oil yield varied from
Effect of different treatments of fertilizers has significant effect on tree

T & reatments have also shown effect on fruiting percentage which, varied |

167 Aracie ampliceps. Soil structures in saline soll influenced grass

= o case of Sgorobolus dionder platfarm was the best, followed by slop soil
== yiedd Iflll}fl.-"gm:'ln due to positive effect of leaching, Survival
orogeny tnals of 40 CPT's of Tecornello undwloto was high at Jodhpur (91%)
Saamer (50%] at the age of 30 months. Growth performance of progenies

2= ettar n terms of height and CD as compared to Bikarner. In Solvodors
—wihoecebon rate of 1.5 fold achieved on Murashige and Skoog medium for

Zated on the protocol developed, produced plants of Jotropho curcus |

= =kpl=

5

rough somatic embryogenesis and axillary shoot proliferation of
s were planted in fleld and survival was 100%. Variation and inheritance |
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of frult and seed traits of teak fram Dang region uﬁu]rat was studied for the first time,

splected 10 CPT's of teak, and established progeny trial of 28 families at Sagangarh,
Udaipur. Selected 20 CPT's of Frasopis cinerario from MNagour, Sikar, Churu and Jhun|hunu
in Rajasthan. Effect of frost varied with the families in progeny trial of Azodirachto indico at
Govindpura, Jaipur. Amongst the progenies of the 17 CPT's, proganies of CPT 7 have shown
the best result based on survival and growth parameters. In multilocational clanal trials of
Eucalyptus comoldilensis and Dolbergio sissoo, three clones [ 99, 105 and 115) af E
camoldulensis growth perfarmance was better at all the 4 locations, similarty three clones |
G2, 15 and 35) of D. sisso exhibited consistently better growth at 4 locations in Gujrat,
Results of demonstration clonal trial of Allonthus excelsa revealed that growth
performance (height and CD] of female plants was 10% more than male plants, Surveyed in
16 districts in Rajasthan and found variation in population density from 11-133 plants/ ha
of Commiphara wightii, an endangered and high value medicinal plant species. Sixty seven
candidate plus plants (CPT's} of C wightli were selected and vegetatively propagated for ex
sity conservation. Results of agroforestry trial revealed that Cordia myxo was the best
harticulture species and Frosopsis cineraria as sifvicultural species, Survival and growth was
high in agroforestry trial as compared to trees without crop {control).

antifungal properties of 7 plant species evalueated using agueous and ethanolic 28
pxtracts against Ahizoctanio bataticole and Fuserium solani. Results revealed that Citrulivs
cofocynthis is effective against Rhizoctonio batoticolo & F. sefani, whereas, D. stramonium
against Alternaria alternata, Six species of Glarmus were abserved in forest nurserigs and
plantations in five districts of arid regions of Rajasthan with Acocio ndotica and Aftonthus
excelsa and among these, G, foscicuiotum was dominated and found in all the sites. Sixteen
species of insect, 2 species of mites, 3 species of parasitic nematode, 13 species of disease
infestation and 2 species of rust fungi have been document on Acacio nifotice. Leaf rust
fungus Rovenelio evansi was identified as potential biological control of A, nilotico. Studies
on Khejri mortality revealed that Gonoderma lucidum and Acanthophorus serraficornis
were major biotic factors of Khejri mortality, Mortality rate in four main Khejri growing
districts varied from 18.08- 22.67%, minimum n Jhunjhunng and maximum in Nagour,
Rajasthan. Based on the outcome of the previous studies, laid management of Khejri
mortality field trials were laid in farmers field in six location in five districts in Rajasthan,

Significant Research Achievements of AFRI

1. Estimated carbon seguestration in soil and vegetation in 254 sites of 238 forest
blocks in 12 districts in Rajasthan and Prosopis julifloro infestations recorded in
35% forest.
2. Vegetation carbon pool in 19 forest sites (76 plots) and 33 plots under trees
outside farest [TOF) assessed in 6 districts in Rajasthan.
3. soils of western Rajasthan were found different in nitrogen and phosphorus.
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Developed tE{hnull:;giEE- for the rehabilitation of degraded Aravall hills by the
afforestation of tree species, rain water harvesting and protection.

Application of fertilizer has enhanced fruit yield and growth in Soladora persica
and pod production and growth in Acocie ampliceps in salt affected area in
ledhpur,

in Tecomello undulota wvariation in survival rate and growth was recorded In
progenies of 40 CPT's at Jodhpur {91% survival) and Bikaner | 60% survival) at 30
ranths age.

Developed protocol for in witro propagation of Jatrophe curcus through somatic
embryogenasis.

Refined protocal for micre progpagation of Commiphora wightif through somatic
ambryogenssis and axillary shoot proliteration and established field trial.

salpcted 10 CPT's of teak and established progeny trial of 28 families at sajanpur,
Udaipurin 2010,

Eualuated progeny trial of 17 CPT's of Azadirachta indica and identified forest
s=nsitive families at Govindpura, Jaipur.

dentified 20 CPT's of Prasopis cinerario for the establishment of germplasm bank

snd tree improvemeant.
=valuated multilocational clonal trials of Eucalyptus camaldulensis and Daolbergia
5o and identified the best performing 3 clones of each species, which performed |

petter in all four locations in Gujrat.

ryaiuated clonal field trial of male and female plants of Allanthus excelsa and
rezuits revealad that female plants growth performance in terms of height and €D
was 10% more in female plants as compared to male plants.

2azed on field survey, observed variation in population diversity from 11-74
- ar1s/ha of Commiphora wight!l as endangered high value medicinal plants in 16
s:giricts i Rajasthan,

c=iected 67 candidate plus plants (CPP's) of Commiphare wightiion in 15 districts
:nd propagated vegetatively for ex situ conservation.

s=sults of agroforestry trial revealed that cordic myxo is the best horticulture

-me=oizs and Prosopis cineraria as siliviculture species,

a-tiungal properties against Rhizoctonia bataticoly and Fusarium solon was found
- Corrullus colocynthis and against Alternaria olternota in Datura slragmonium. .
semong the sic species of Glomus found in nurseries and plantations of Acacia
- orica and Allanthus excels, G, fosciculotum dominated and found in both in
~rseries and plantations in five districts in Rajasthan.

sateen species of insect, 2 species of mites, 3 species of parasitic nematodes and
2 spaclps of dissase infestation was recorded in Acocig ailotico and Ravenslia
evmmen, leaf rust fungus was identified as potential biological contral agent ot
Efacna mioticd,

- e derma lucidum and Acanthaphorus serroticornis were identified main biatic
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factor of Khejri [Prosopis -:r'nemﬂ?n} martality, which varied from 18.08- 22.67% in
four main Khejri growing districts of Rajasthan.

21, Based on the previous studies, laid & fleld triat for management of Khejri mortality
in farmers field in five districts in Rajasthan.

Summary of Projects
:. Fn;i;:ts ! EI_]mplEtEd- 1 Ongoing Projects | Mew Projects Initiated
PI'E_EI?‘I_.‘II'{__.._ During the Year |
Flan 1 1E 7
h_,;[ Externally i rd 1
Aided
| Total 3 23 8
i Total Projects | 34

Contents

Introduction: Information about rgspm:h-.-e institute and centers (in one para anly), Mép
showing institutes, Centers and their jurisdiction.

Institute- At a Glance

& Arid Forest Research institute, Jodhpur [Rajasthan), is one of the eight institutes of
the Indian Council of Forestry Research & Education (ICFRE), an automomous
organization of the Ministry of Enviranment & Forests, Govt, of India. The objectives
of the institute are to carry oul scientific research in forestry & allied fields 1o
enhance the productivity & vegetative cover, to conserve the biodiversity and 1o
develop the technologies for the end-users in Rajasthan, Gujarat and Dadra & Nagar
Havelli,

* The main emphasis areas of research of the institute are soil, water & nutrient
maragement, technologies for afforestation of stress sites, management of
plantations, growth and yield modeling, planting stock improvement, bio-fertilizers
and bio-pesticides, Agroforestry, IFM & extension, phytochemistry & nan-timber

forest products, integrated pest & disease management and forestry education and
extension. During 2010-11, thirty four projects were executed Including ten
externally funded projects from Rajasthan Forest Department, Gujarat Eorest
Department, Department of Bio-technology, Government of India, New Delhi,
MNational Madicinal Plant Board, New Delhi, CSIR, Mew Delhi and International
tunding from Australia.
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Fig 1. Mandated states of AFRI, Jodhpur

=nre/ha in Commiphoara wightii.

s candidate pluls plants (CPP) of Commiphora wightii were selected

stem cutting for ex situ conservation

==y ek i

meur Pall and Churu districts and recorded associated flora and
with Prosopis julifloro dominated areas and also decumented
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= nder the Theme
R Concluded Engtlirig
Projects Projects
i |

s Dosservation and Management

(.";. ==ary of the achievements under the Theme |

i of 754 gites covering 238 forest blocks In 12 districts in Rajasthan have |

e ryeped 10 estimate carbon sequestration in forest soil and vegetation.
siflors infested about 35 % of forest biocks in Rajasthan.

settee carbon pool in 19 forest sites (76 plots) and 23 plots under tree |

= E—rmer [TOF) have been assessed in Shri Ganganagar, Hanumangarh,
s uny, Sikar and laipur districts of Rajasthan, utilizing biomass, litter |

o = 15 districts in Rajasthan and found varation in population density

New Projects Initiated
During the Year




2.1.2 & 3 Climate Change/Ecology and Environment
EXTERMALLY AIDED PROJECTS

NEW PROJECTS INITIATED
Ml

PROJECTS CONTINUED
il

PROJECTS CONCLUDED
Project 1. Vegetation carban pool assessment in some districts in Northern Rajasthan
(Funded by IIRS, Dehradun) (AFRI-97/FED/IIRS, D.dun/ 2009-11).

Principal investigator; Dr. G.5ingh

Project was started with objectives to estimate carbon in growing vegetation and assess
carbon dynfmics in the forests as well as trees outside forest (TOF] in ShriGanganagar,
Hanumangaﬁ'l. Churu, Jhunjhunu, Sikar and Jaipur districts. A total number of 19 forest
sites (76 plats) and 33 plots under trees outside forest (TOF) have been surveyed in these
districts and trees and shrubs have been measured in cluster sample of four plots at each
site in the forests blocks, There were 21 numbers of tree and 11 number of shrub species
identified in the study area, The highest number of species was in Jaipur, followed by
Hanumangarh forest division. Hanumangarh division showed 'Desert thorn forest” of P
cinerorio and Z. pummulario, but now invaded by Prosopis julifiora, which dominated in
about 25% area. Forest cover in Churu division is dominated by Acocio senegal in trees and
Mytenius emargingto/Z, rummulone in shrubs, whereas, Jhunjhunu s dominated by P
Jjuliflora, Forest covers in Sikar division is dominated by Anogeissus pendulo in {about 75%)
area and followed by Boswellio serrotg in 25% area. In Jaipur, about 18% forests are
dominated by A. penduala, 36% by 8. serrgto, 18% by P. juiiflore, 18% by A. senegal and
10% by 4, cotechy tree specles, Among the shrubs, the dominant species in Jaipur was M,

emorginota,
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forest in Jhunjunu forest in Jhunjhunu
- e @y Sty region in ngrth eastern Rajasthan is occupied by A, penduln, but now
£ o & salihorg [Fig 2 and 3]

D SomDED PLAMN PROJECTS
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Semeer I Smasies o carbon sequestration in different forest types of Rajasthan (AFRI-

e wrahpetor: Dr. . 5ingh

S wem Taes wetn objectives (I} to estimate carbon stock In forest soils, (i) to
s —wewe =ock i forest linters, and to estimate carbon stock in aboveground and
e gt moemass. weth broader objective ‘to provide an estimate of carbon stock of
. = R Sor 73 utilization in planning and execution of afforestation/ reforestation
g« T T

e S coweewg 235 forest blocks and 254 plots were surveyed in 2010-11 and
S o T g shrubs wers measured and shrub/herbage biomass recorded. Litter,
e e sampdes were coliected from the plots and analyzed for the carbon. Dune
Sl s @ saieer are dominated partly by Calligonum polygonoides that help in
— o o ® Swae Dholpur and Bharatpur are dominated by P. juliflora, whereas
R S smegned By Acocia leucophioea as the tree species. Anogefssus perdulo still

e = Toek @ soeme parts of Bharatpur division. Ajmer division is dominated by A.
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se-neg-a.-l, wi-;éreas, Baran :I.i;-.i-l:‘.il:ln 11 d-;ﬂl‘latﬂ-l:l by Gymnosporio spp and & mu;v.ng:-p;rmn..
During survey in Bharatpur, a belt of Mitragyne porvifloro was also observed, but forest is
now infested by P. jullflors,

In 27 districts covering 588 blocks, £ fuliflore recorded In the forest blocks of all districts
| encepl, Pratapgarh. Diameter at breast height, height and crown diameter varled from
| 12.26 to 48.82 cm, 1.51 10 7,82 m and 2.63 to 9.00 m, respectively, whereas, average basal |
area ranged 111.3 to 2252.8 cm® per ha with wide spread root system (Fig 4). P. juliflora
. drélj!-i!.-r and frequency of its occurrence [F) varled from 0.8 ha ' and 2.78% in Sikar to 17.81
| ha" [Pali} and 6B.97% (Ajmer district), respectively. About 35.4% of forest blocks are
: infested with P. juliffora, which likely to increase in future.

Fig 4. Root systems of Zizyphus aurmmulcria {left] and Prosoms julifioro (right] excavated
for biomass showing both feeders as well as anchoring roots,

PROJECTS CONCLUDED
il

2.1.4 Biodiversity

| EXTERNALLY AIDED PROJECTS

MNEW PROJECTS INITIATED

Project 3. Assessment of Guggul germplasm for studying population density, diversity,
female-male plant's ratio for in situ and ex situ conservation in Rajasthan (AFRI- 106/FGTB
JSFD-RAJS 2010-13, Funded by SFD, Rajastha).

Principal Investigotor: Dr, U, K. Tomar

Project has three components viz,; 1. Survey work (to study population density and sox
[ ratio] 2. Conservation and 3. Propagation.

==
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Satean districts viz: Ajmer, Barmer, Bhilwara, Churu, Jaisalmer, Jalore, Jhunjhunu, Jodhpur,
saroli, Magaur, Pali, Rajsamand, Sawal Madhopur, Sikar, Sirchi and Udaipur District were
wurveyed. Data on number of plants and associated species were recorded in sample plats (size
11 ha} with GPS locations. Spatial vanation in the Commiphora wightii was clearly evident
wthim the area. A positive association was recorded with species like; Eupherbio caducifolia,
Aracia senegal, Boswellio serrota, Anogeissus penduls, Capporls decldua, 2izyphus nemmuolorig,
t was found that in hilly areas, on racky tracks € wightii usually grows on the foot of hills. It
srows well in sandy desert areas (Barmer and Jaisalmer}. Plants in high density were found in
“awal Madhopur, Jhunjhonu, Barmer, lalore, Sikar, Karoli districts, while in Magaur, Pali,
zisalmer Sirohi districts low density of guggal plants were observed. In ravines of Chambal river
2t Wandrayal range in Karoli district, it is widely distributed and density of guggal was 27 plants
c=r hectare. High density of guggal plants were recorded in four places viz, Kot [Udaipurwati]
‘orest block of Jhunjhunu, Tajpur [Sawai Madhopur), Kiradu [Barmer) and Chekla (Jalore). After
survey of 16 districts, guggal was found in 61 forest blocks of 15 districts. In Churu no guggal
copulation was recorded, Male plants were not seen during survey.

Conservation: Germplasm was collected for ex sity conservation from identified 80 Candidate
?lus plants (CPPs). About 948 cuttings of CPPs with detail records were raised in vegetative
gropagation area,

“ropagation: Guggal population at Kaylana {Jodhpur) was SEIE:EEd for annual studies of
flowering and fruiting behaviour in Rajasthan where Commiphora wightii is growing in natural
~anitat. Ohservations an flowering and fruiting were recorded in each month from 66 guggal
plants growing in this area. Annual pattern of flowering and fruiting is given in Graph 1. In
lodnpur, guggul plants produced fruits twice a year e, from Apnil to July (main fruiting season)
and from October 1o December [delayed fruiting season], Mo fruiting was observed in Barmer
and Jaisalmer districts during surveyed in the month of November and Decembar. immatura
fryits were ohserved in Ajmer, Jodhpur and Pali districts during survey in the month of August,
Ociober and Movember, respectively. These immature fruits were collected (from Barfl and
Arma sites of Jodhpur district) for e vitro permination, Mature fruits were not available at any of
zites surveyed during this period [(from August to December, 2010},

From Kawlana (Jodmpur) field, mature fruits were collected in March. Two types of seeds, viz.
tlzck and white were observed in mature fruits. The seeds were then air dried and kept in
:eparate labelled air tight plastic containers at room temperature, Beth black and white seeds
worg sown, Only the black-coloured seeds were viable, while white seeds were non-viable.
sermination percentage of black seeds was found to be 40% and germinated within 5-16 days
after mwin&.
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Fig 5. Flowering and fruiting behavior of guggul plants at Kaylana {Jod hpur)

PROJECT COMNTINUED
MIL

PROJECT COMNCLUDED
MIL

ICFRE FUNDED PLAN PROJECTS f.,
MNEW PROJECTS INITIATED

Project 4. Impact of Prosopis juliflora on biodiversity, rehabilitation of degraded community lands
and as a source of livellhood for people in Rajasthan State (6- AFRI- 2010-2013)

Principal investigotar: Smt. Seema Kumar

Survey was carried oul to select Prosopis juliflora rich sites in Jodhpur, Pali and Chury District
Associated floral and faunal diversity was recorded of the selected sites. P, juliflora density was
worked out in orans, gochars, reserved forest, saline lands, wastelands, water bodies and
agriculture fields. The most common trees found associated with . juliflore were Anogeissus
species, Prosopis cinerona, Taomarondus indico, Acocia nilotica, Copparis deciduo, Solvadorn spp.,
Azadirachta indico, Acacio tortilis, Acocia leucopholea, Acacia senegal, Zizyphus spp. and Agele
marmelos.  Other floral diversity included Colotropis procern, Tephrosio purpuren, Cossio
auriculata, Aristido royleana, Aervo tomentosa, Leptadenio pyrotechnica, Euphorkia couducifolia,
Cenchrus cifiaris, Cyperus rotundus, Cynodon doctylon, ond Chioris spp. In P. julifiore Inflorescence
varied from 5.1 cm to 11,1 cm. Size of pods varied from 7.6 cm to 20.1 cm. Highest size of
Inflorescenece B pods were recorded in P. jufiflora growing near water bodies.
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& Groups of soil arthropeds & entomofaunal invertebrates and four E:JUI;J of vertebrates were
isociated with P juliflore. Fauna associated with inflorescence and pods were observed and
—=rtified as 1 species of Hymenoptera: Apis dorsata and Apis flarea; 2 species of Diptera & 2 spp.

- Lepidoptera from Jodhpur district, Sap sucker Oxyrachis tarandus were observed feeding and
srz=cing on the stem and branches and feeding on the green pods in association with black ants.
¢ were predated upon by 3 natural biological predators identified as 1 species of reptile and 2
ipeces of insectivorous birds. Two species of seed bruchids; Sruchus chinensis and Caryedon
ratus were recorded from dried pods. One species of rodent was observed feeding on the semi-
wried pods of Prosopis juliflora.

* was tound that seeds are utilized as fodder, harvested tree used as fuel-wood, bio-fencing,
‘encing, charcoal manufacturing and making parts of agricultural tools. Dried twigs of P. juliflare
150 used to protect young planted saplings under various programmes. Dried twigs used for nest
bullding by avian species. Acocia ouriculifarmis was not observed during the study period.

auna associated with exotic Levcoena leucocephala was identified & documented as Apis dorsata,
Zois floroe and Polistes spp (Hymenoptera), The pods and seeds are eaten by Psittoculo krameri
sipacially the females. Mo insect was observed feeding on the pods or seeds of Levcoeng
sucocephala. It was found that Acocio tortilis pods were eaten by hanuman langurs Semnopithecus

gatellis,

FEDIECT CONTINUED
Mil
FREOJECT CONCLUDED
il

£.1.5 Forest Batany
3.6 Tribals and Traditional Knowledge System £

2.2  Forest Productivity

2.2.1 Overview

eftective planning and implementation of afforestation programmes depend: on the

szracteristics. In the first place, the seed must be collected from a genetically proven superior
curce. Secondly, there must be a continuouws checking by testing the physical and physiological
“aracteristics of the seeds. Finally, it Is important that seed is stored until required without losing
ierminative capacity and viability. Gujarat state Forest Department has selected plus seed
=775 established several seed praduction areas, seedling seed orchards, C50s under planting
“oe mpravement programme. The seeds obtained from these have not been tested so far and
Te==nt project 15 studies were carried out in consultation with S5FD, Gujarat to evaluate their

11

«=ilabiflity at all times of sufficlent quantities of seeds with right physiological and genetical |




| established seed sources for impartant species. The species taken are Dalbergia sissoo, Acocia
nilotica, A. cotechu and Tectono grondis.

2.2.1.1 Summary of the achievements under the Theme

seed germination studies were conducted on seeds collected from Rajasthan and of 0.sissoo and A.
| catechu collected from various seed sources of Gujarat.

Five forest blocks studied for identification of indicator species, Tectono grandis, Laneo
coromadelica, Anogeissus pendulo, Wrightio tinctorio and T, grandis are the dominant species at
the sites in Banswara, Rajsamand, Pali, Palanpur and Sabarkantha districts, respectively.

Soils of Western Rajasthan districts found deficient in nitrogen and phospharus. Overall 46% soils
were sandy loam, 29% - loamy sand, 20% - sandy, 3% - sandy ¢lay loam and 0.5% - clay loam.

Application of rain water harvesting, afforestation and pratection helped restoration of degraded
hills by enhacing soil water, nutrients, number of herbacious species and biomass, In addition there
was increase in carbon stock and water, fodder and fuel wood availabifity.

2.2.1.2 Projects under the Theme {in table as given at 2.1,1.2)

Projects Concluded Ongoing Projects | New Projects
Projects Initiated During
- the Year |

Flan 1 3 1

Externally 0 1 o 0

Aided |
| -
i 2.2.2 Sllviculture i~

EXTERNALLY AIDED PROJECTS

ICFRE Funded Plan Projects

NEW PROJECTS INITIATED
il

PROJECTS CONTINUED

12
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sroject 5. Studies on seed traits of seeds collected from seed stands / SPAs / 550s | CSOs of
mportant species of Gujarat state (AFRI-80/5ilvi/2007-12).

rincipal Investigator; Dr, D, K. Mishra

weens of 11 species were coliected during year 2010-11, amongst thern five spp {from 61 seed
cources v 9 stands of Acocio cotechu, 04 CPTs of Delbergio sissoo, 32 source of Tectona grandis,
7% source of Anogeissus pendufo and 07 source of A. latifolia) were tested for germination. 100
:==d weight of A catechy varied from 4.50:0.13g in seed-lot of Khakharia, Rajpipla seed stand to
S 5840.19g in Mandav, Godhara seed stand. Seed germination varied from 64+3.74% in Mandav,

Codhara seed stand o 8441.83% in Keliva Godhara seed stand.

100 pod weights of O. sisspo varied from 2.1140.08g in seed lot collected from Fulwadi, Rajpipla
Z20 tree no, 5 1o 2.51:0.04g in Tree no. 10 of the same CS0. Percent seed germination, varied from
IT% i tree no. 2 to 1% in tree 10 of same 50,

irmengst all the CSO of teak, length, width and 100 stone weight of un-weathered stones varied
from B.20 mm in Manch, Rajpipla to 11.17 mm in Fulwadi, Rajpipla. 8.94 mm in Manch, Rajpipla to
1138 mm In Manch, Rajpipla and 35.33 g in Fulwadi, Rajpipla to 51.38 g in Manch, Rajpipla,
~=zgactively. While From weathered stones the length, width and 100 stone weights ranged from
%31 rnm in Fulwadi Rajpipla to 9.75 mm in Fulwadi, Rajpipla, 7.77 mm in Fulwadi, Rajpipla to 9.94
«m in Manch, Rajpipla and 26.80 g in Fulwadi, Rajpipla to 39.24 g in Manch, Rajpipla, respectively.
oculefstone and seeds/stone varied from 3.56 in Manch, Rajpipla to 3,96 in Manch, Rajpipla to
1.028 in Manch, Rajpipla.

seeds of A pendulo were collected from 09 sources from Ranakpur region of Rajasthan. Seed from
all the sources were subjected to seed testing parameters. Number of seeds per gram ranged fram
154 50+05.20 in Parasram mahadey o 254.75+18.06 in near Ranakpur temple. Germination
percentage and vigour index ranged from 0,80 percent and 1.446 (near Ranakpur temple) to 3.48
cercent and 7.274 {Ranakpur Highway], respectively.

© 4 fatifolio pumber of seeds per gram ranged from 146.50+16.54 in Ranakpur to 241.50205.00 in

satran, Rajsamand. Minimum value of germination percent and vigour index observed were 0L175

—ercent and 0.293, respectively in Jeatran. Whereas, maximum value of germination percent and
sour index were noticed 0,917 percent and 1.333, respectively in Jeatran. o~

*EOIECTS CONCLUDED

223 Social Forestry, Agro-forestry/ Farm Forestry
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EXTERNALLY AIDED PROJECTS
Wil

ICFRE FUNDED PLAN PROJECTS

NEW PROJECTS
Mil

PROJECTS CONTINUED

Project 6. Development of economically viable and integrated Agroforestry models for arid
region (AFRI-55)5ilvi/2006-12).

Principal Investigator: Dr.Bilas Singh

An Agroforestry model was established in August, 2006 and maintained at farmer’s fiald at willage
Harsh, Bilara and District - Jodhpur, Sesbanta aculeata (Dhaincha) was grown in the field for green
manuring. Survival, growth and crop production data were recorded, compiled and analyzed.
Performance of Cordio mixo was found the best as horticultural species and Prosopis cinerario as
silvicultural species. Colophospermum mopone plants attained maximum height (213 om), followed
by P cinerana (203 cm), A excelsa (200 cm) and Cordia mixo {183 cm) whereas Z mauritiana
attained minimum height (117 cm).

Collar diameter was maximum in A excelso (8.13 cm), followed by Cordio myxa (7.00 cm),
Colephospermum mopane |5.60 cm) and P. cinerario (5.32 em). The plant growth and survival was
higher in agroforestry plots as compared to the control {without crap). Wheat crop production was
recorded 1£.03 quintal /ha during the year. Wheat crop production was found reduced significantly
in C. mapane and Cordia myxno tree combination plots in fifth year,

PROJECTS CONCLUDED

il

| 2.2.4 Forest Soils & Land Reclamation {
i
! EMTERMALLY AIDED PROJECTS

i
MEW PROJECTS
il
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S=0JECTS CONTINUED

sroject 7. Enhancing productivity of saline wastelands in Kachchh- through improved tree planting
s=chniques and slivipastoral study {Gujarat SFD sponsored project- 77/NWFP/SFD/AFRI-2006-11).

Frincipal Investigotor; Dr.Ranjana Arya

moroved tree planting technigues

Secearch trials were laid with Acocio ompliceps, A, bivenose (exotic] and Solvadora persico
sdigenous) on black silty clay (medium}, soll depth: 40-75 cm at Kordha, Sami Range in Patan,
Sujarat at the fringe of Wild Ass Sanctuary (WAS) in July, 2007 to find out suitable exotic and
rdizenous fodder plant species with appropriate planting practice. 5, persico proved to be the best
spacies surviving in the extemely harsh conditions of high salinity, heat stress after two consecutive
summers (2009 & 2010) and one drought year (2009 suffering almost no casualities and
waintaining nearly the same mean survival {91.5%) after 45 months of planting . Fifly percent
crunning in winter 2009 to over come water stress. A, bivenoso was at second place surviving one
summer and one drought year with 77.3% at 30 months . Howewer, survival was significantly
sduced in summer 2010 and recorded as 46.3 % at 45 months (Fig 6], Survival of 4, ampliceps was
srzstically reduced to only 12.7% ranging from DA.0 % in control to 1B.7% in T3 (Wheat husk)
rreatments. In general, causalities were high in shallow soil depth for both the Acocia spp.

Grawth

5 persico attained height after pruning and a mean increment was 12.1%. Despite suffering with
nigh caswalities, survived A hivenoso attained height (mean 126.7cm) in all the treatments.
However, there was no growth in crown diameter. Treatments influenced the biomass yield and all
the treatments recorded higher biomass as compared to control (3.43 Kg). Maximum 1268 kg
niomass yield was obtained for T; (Wheat straw) treatment, followsd by 10.22 kg for T; (FYM)
restment,

g & fococio biveneso [left) and Solvadore persica (right) in salt affected site after 38 and 46
manths, respedtively




Weed Biomass:

|
|

| Graen weed-mass was studied by laying random guadrats (1m x 1m} size in the entire axperimental
| area. Amang the plant species, halophytes were not dominated during 2010-11 duee to very good
| raim creating water logging and salt leaching, and favoured species appearance. Grasses dominated
and Chioris virgate was the most dominant species, followed by Ooctploctenlum gegypticum,
Cynogon doctylon, Aristide spp, Cyperus spp ond Echinochloo colonum, Sporobolus sp also
appeared for the first time. Among herbs, Zygophylium simplex was the most dominant, followed
by Toverniera cuneifolie {Jathi moth), Sueado fruticasa, Vernonio cineren and Polygala erioptera
(Fig 7 & BL.

Overall 406 gm” yield was recorded however, tree species wise, variation was ohserved and It was
419.0 gm” (A Bivenosa) 3912 gm’ (5. persica) and 357.9 g in the shallow water logged area,

Fig. 7 Taverniera cuneifolio (Jathi moth) Fig. B Zygophyiium simplex [Pat Lani)

Silvipastoral study:

Sub Project B

Trials with four tree species, viZ; Cordig gharaf, Prosopis cineraria, Zizyphus. mauritiong and
Cofophaspermum mopane and TwWo grass species, namely, Cenchus aliaris, and C. cefigerus were
lzid in RBD in three replication at Mochirai, Bhuj in Juby, 2006,

Survival: At 52 months, in both the experiments survival at 52 months was 93.8 % in O se@e'.rus
| and 92.6 Wfor C. ciliors. There was no significant difference between with grass and control
treatments. Species wise Cordio gharaf recorded overall highest 98 6% survival, followed by Z
mauritigng {92.1%) and P. cineraria (B8.8%).

| Helght: Plant species attained height between 38-52 months growth period. The mean incremeantal
| height was more of C setigerus, 13.7 & 23.5% as compared C. cilioris 7.1 & 9.3% for control and
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crass treatments, respectively. In C, setigerus expenment, thE_FHE'EI'I height was maore for

===l plants{188.2 ¢m) as compared with grass treatment (148.3 cm), while reverse was trug with

aris | Cantrol {184.9¢m) and with grass treatment- 166.5cm . During this period, species wise

= —=uritiano and €. gharof recorded same mean height (221.0 cm), followed by P. cinerorio [74.5
—— although incremental height was maximum in P. cinefaria [Fig 2 |.

“rown diameter: After good rains in the year 2010, crown diameter at 52 months, the incremental
~wn growth was 2000 & 32.7 % and 6.7 and 9.9 % for control and with grass treatments
senactivaly, in € setigerus and C. ciliaris experiments, Z mouritiona continued to attain significant
——wn growth (211.3 cm) compared to C. gharaf (190.0 cm) and P. cineraria (B3.2 cm). It recorded |
=% & 71.3% incremental crown growth with grass treatment and 41.5% & 10.3% in control with €.
= zerus and £ ciliaris, respectively as compared to growth at 38 months, while it was 5.0 & 0 and
2= 5 43 %aonly for C. ghargf at the same time.

Seeen grass yield: A long heat spell delayed monsoon, followed by downpour resulted in water
~=znation, which adversely affected the green grass yield in both the experiments in the year 2010
=~ it was 0067 and 0.45 kg/mi for C. cilioris and C. setigerus , respectively

==ysico chemical properties: Soil samples were collected in March, 2010, In case of C. aligris soil

.a'ues were in normal range [>8.2) for both the soil layers [0-25 & 25-50 cm) inside plant pit and
+ 3 distance of 2 m from plant pit. However, with € setigerus values were slightly higher both for
== and EC inside plant pit. Due to depression in field water coliection resulting in hydrolysis of salts

TOETL S0

the summer months, percent [SOC) inside plant pit was higher in case of C. setigerus tor both the
<2l degths. In both the experiments, control recorded lower SOC values compared to with grass
-=atment. Percent 50C values at 2 m distance were higher for both the scil depths as compared to
=iznt mit for contrel and with grass treatments. |

T 2 |A-C). T mauritiana,: €. ¢iliaris and Cordia gharaf, Field visit of VWK trainees at Mochirai,
Bhuj




p—
A field visit of participants officials to Silvi-pastoral trial at Mochiri, Bhuj was also arganized during
three days of the farmers, forest officers (guards, foresters, RFOs and ACF) training, organized by
WE, Rajkot, AFRI, Jodhpur at Van Chetna Kendra, Bhuj from 14-12-10 to 16-12-10,

PROJECTS CONMCULDED
il

ICFRE PLAN FUNDED PROJECTS
PROJECTS CONTINUED
Project 8. Characterization and classification of forest soils of Rajasthan [AFRI-B5/FED/2007-2012).

| Principal Investigator: Mr. N. Balo

The project has been initiated in September, 2007 with the objective to characterize and classify
| the farest sails of Rajasthan following the USDA classification system. During the reporting period

soil profiles have been studied at 215 places in Chittargarh, Bhilwara, Jaisalmer, Baran, Tonk, Alwar,
Bharatpur, Dungarpur, Jaipur, Pratapgarh, Jodhpur and Rajsamand districts covering 207 forest
blocks. Soil texture, structure, consistency, colour, pH, electrical conductivity, organic carbon, NOy
and NH; — nitrogen and phosphorus were estimated for 780 samples covering 12 districts, In the
vast sandy northwestern region, soils are predominantly saline or alkaline and sandy In nature
Sand content varied from 66% ta 93%. In the eastern and southern districts, soils are neutral to
alkaline in nature and soil texture variad between loamy sand to sandy loam with few soils in the
categary of sandy clay loam {22% clay content]. Highest clay content of 32% was found in Bandikui,
Dawsa and Guapada, Banswara (Fig 10). Overall 46% soils were found to be sandy loam, 29% -
loamy sand, 208 - sandy, 3% - sandy clay loam, 1.5% - loam and 0.5% - clay loam. In general, soils of
western districts are poor in nitrogen and phosphorous. Available nitrogen and phospharous varied
between 7- 42 kg ha™ and 8-56 kg ha' respectively. Soils of Chitrimata block |Fig 11), Pratapgarh
has higher nitrogen {86 kg ha'} and phosphorous [78 kg ha'| content.
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NEW PROJECTS

“roect 9. Identification of soil-vegetation relations and indicator species for assessment and
==abilitation in lower Aravalli of Rajasthan [AFRI-101/EED/ 2010-14).

femopal investigator: Dr, G, Singh, Scientist F

oroEct was started with the objectives (i} to study on physical properties and nutrient status of
ced fram different parent material, and (i} to study on vegetation structure and indicator

w2 on dominant soil types, for it utilization in assessing land degradation and rehabilitation
mme The study areas are Aravallifupper Malwa plateau covering five different locations

g ranfall l.e., Banswara (Bara Nandra kho forest block), Rajasmand {Sabalia forest block] |

Ba cmom b m o e - 28k




and Pali (Borvad forest block) in Rajasthan and Sabarkantha (Motimorl forest black) and Palanpur |
(Trisulla forest black) in Gujarat. Twenty five plots of 0.1 ha were laid out in 1 km® area foliowing
systematic sampling. Number of trees and shrubs were counted and measured for diameter at
breast height, crown spread and height, Bara nandra kho site showed highest number of tree
species, species richness and species evenness. The highest tree population (32.48 tree 0.1 ha')
and species diversity (1.08] were in Trisulia, whereas highest tree dominance {0.54) was at
Motimori forest block. Tectonae grondis, Lonee coromondelica, Anogeissus pendula, Wiightin
tinctoria (Fig 12} and Tectona grondis were the dominant tree species in Banswara, Rajasmand,
Pali, Palanpur and Sabarknatha sites, respectively. Total number of species was highest [12 ha ') at
Banswara s:ite, but species population was highest (35,56 trees 0.1 ha') in Matimori forest black,
Spedies richness [0.57] and diversity (1.18) were highest in Borvad forest black, whereas dominance
(0.84) was at Trisulia forest block for shrubs. Nyctanthes arbor-tristis as shrub dominated both sites
in Gujarat, whereas, Fupharbio coudicifloia, Lantang comarg and Rhus mysarensis dominated at
Borwad, Banswara and Rajsmand sites, respectively in Rajasthan

Fig 12. Trisulia forest block dominated by Wrightia tinctoria trees (left) and pit opening
and growth and diversity study (right) near Ambaji in Palanpur division in Gujarat.

PROJECT CONCLUDED
il
2.2.5 Watershed Management

EXTERNALLY AIDED PROJECTS
il

ICFRE FUNDED PROJECTS

NEW PROJECTS
- il

i PROJECTS CONTINUED
i Mil
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SEDUECT CONCLUDED

#eoiect 10, Efficacy and economics of water harvesting devices in controlling run-off losses and
s=mancing biomass productivity in Aravalli ranges (AFRI-39/EED/ 2005-11).

“=mcipal investigator: Dr. G. Singh, Scientist F

Croerment was started in July, 2005 by financial assistance of Rajasthan Forest department upto
- years later on by ICFRE with the objectives (i) to study the potential of different rainwater
~sv=sting [AWH) devices in controlling run-off losses in different topographical condition; (ii] to
~=y the effect of different rainwater harvesting devices on biomass productivity, and {iii) to study
= =conomic viability of RWH devices Far their adoption in large scale. For this, a total 75 plots of
~c.1 700 m area were laid in 0-10, 10-20% and >20% with control, contour trench, gradonie, Box
= and V-ditch rainwater harvesting treatments. Seedlings of different species were planted
= run-off measuring device installed. Plant growth, soil nutrients, run-off water and nutrient
=4 ol water content and vegetation diversity and prod uctivity were recorded throughout the
ry peEniod

saciad data of four years Indicated an average run-off of 12.58% of the total rainfall. Most
sctve rainwater harvesting treatments for controlling run-off losses are V-ditch in <10% slope
s=a Contour trench in 10-20 and »20% slope area. The run-off was 14.63% from 10-20% stope area
mpared 10 10.22% from <10% slope and 12.90% of the total rainfall from =20% slope area.
=ong the treatments, highest run-off [13.55%) was from the control plots, whereas the lowest
w7 = 055 was from V-ditch plots (11.05%). Overall soil loss of 3.43, 2.40, 1.21, 0.90, 0.24 and 0.19
water was ohserved from the area in September, 2005, July, 2006, October, 2006, Julby,
Lugust, 2007 and July, 2009, recpectivaly, This indicated a decreasing trend in soil loss per
Fwater loss under increased vegetation cover inthe area.

«g vegetation Influenced PAR reaching to the ground surface, and maximum reduction in PAR
= 1010 by both tree and herbaceous vegetation. Soil water, which was retained under the
woce of diverse vegetation during monsoon period, was utilized efficiently in rainfed period.
== wz: 2 gecrease in s0il pH, EC and nitrogen and increases in PO4-P by 2.04-fold] in June, 2010
= luns, 2005, The decrease in nitrogen concentration was lesser (by 9.7%| whereas the
cate o POP was greater in >20% slope greater than in <10% slope. The decrease in soil pH, EC
sesiable nitrogen was greatest in gradonie, contour trench and control plots, respectively. But

s# = the cancentrations of PO4-P was highest in the control plots.

o of rainwater harvesting improved plant growth. Soil characteristics was the most
e factors influencing survival and growth indicating greater height and collar growth of
—rechu and height of A indica, £ officinglis and Z mouritiong in >20% slope (relatively

= w=ll drzin sgil) than in 10-20% slope [shallow loamy sand soil), Plant growth and KA
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| Treating the area with different rainwater harvesting structures/ plugging of the drainage lines in

with highest MAI for height in CT plots, but thickness was relatively greater in BT plots.
Dendrocalomus  strictus, Emblica officinalis, Zizyphus mouritiane, Holoptelia integrifolio and
Sveygium cumin were the best sulted to contour trench, Acocia cotechy and Azodirachta indica
were best suited to VD structure and Gmefing arbores was the hest suited to BT rainwater
harvesting structures. Interestingly all the species of Acacie either planted or regenerated
performed the best with V-ditch RWH treatment,

Mumber of herbs and grass species increased from 39 in 2005 to 92 at the end of the experiment.
The number of species, population and species dominance increased with time. Species diversity
and richness decreased to the lowest value in 2010, Pooled data for the dry blomass of six years
ranged from 275.39 to 535.22 gm . The lowest biomass was in <10% slope and the highest {P<0,05)
was in =20% slope area |26.7% Increase over <108 slope], It was lowest in the contral plots. The
increases In herbage biomass aver the control plots were 28.22% in CT, 34.92% In Gradonie,
23.95% in BT and 18.84% in VD plots. But most Interesting is the positive relation of specias |
dominance {which increased with time with negative relation with species evenness) with herbage
biomass and vegetation height. In general, grass production increased from 15 tones in 2005 to 36
tones in 2010 in about 17 ha area.

2006 enhanced the water availability, which was utilised by ladies for bathing purpose and by
livestock for drinking. Sail fraction, soil organic carbon (SOC) and soil carbon stock increased
significantly in June, 2010 and average increases in soil fraction were 3, 7-fold in <10% clape, 3.2-
fold in 10-20% slope and 4.1-fold in >20% slope. The increases in SOC and soil carbon stock were
0.58-fold and 3.6-fold in <10% siope, 1.3-fold and 4.36-fold in 10-20% slope, and 1.4-fold and 5.9-
fold in >20% slape, respectively. Among RWH treatments, the increases in soil fraction was from
3.4-fold in control to 4.2-fold in VD plots, but 50C increased by 12.20% in BT to 28.16% in €T plots.
The increase in soil carbon stock was by 4. 1-fald in BT plots to 4.9-fald in VD plots,
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sz 13. 4 general view of plants and growing vegetation (top left) and growing plants (top righth. Collection
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Genetic Improvement
2.3.1 Owerview

i
b

czranility in the base population is the prerequisite for any successful genetic improvement
wogramme based on selection and breeding. In The states of Rajasthan and Gujarat guite a
-~od numbers of Candidate plus trees have been selected from different locations, and some of

~~=se trees have been used to establish clonal seed orchards and also few ssedling seed

Srefargs

“rough, selection of phenatypically superior trees is done very carefully and with high selection
~1ensity their genetic worth cannot be guaranteed. Selection can be successful only when the
=zrizhility in the population is due to genetic causes. The clonal seed archards available in
nesters Indlan states are established from the first generation selection. These trees, needs (o
= sested 10 ascertain their genetic worth by estimating genetic parameters fike heritability,
ce-etic gain and combining ability. Estimation of genetic parameters is a very useful tool In |
~-edicting the amaunt of gain envisaged from dlonal and progeny material. The wariation among
-cgenies and clones is commonly used as an estimate of total genetic variation and to calculate
-+ cegree of genetic control for a particular trait. Heritability is the measure of how strongly a
-eviolar trait is influenced by genotype and how much by the environment, whereas combing
+y =stimate gives the indication of the breeding values of selected parents.

2 311 Surnmary of the achievements under the Theme

= The survival percentage of progeny trials of 40 CPTs was high at Jodhpur (91%) as compared
-~ Bikaner [only 60 3%} at the age of two and half years. An average height of plants at |
ARour was 84,10 cm, where as average height of progeny at Bikaner was 40.57 cm. The
~-=zeny from Chohtan gave best growth at Jodhpur whereas, at Bikaner the progeny from
T3 chu showed best growth,

« \oropropagation of Capporis decidue have been initiated and axiliary bud break was




achieved and in witro shoots were m'ultiEi::ed.
For microprapagation of Sohvadora persica axillary bud break was achieved on MS medium
supplemented with BAP and 1AA. 2.5 fold shaat multiplication was obrained an M5 medium
supplemented with 5.0mg/l BAP,

In Jotrapho curcus plants were praduced from somatic embryogenesic and hardened. The
problem of bacterial infection of cultures was also remedied.

Identified slat tolerant plant Lepidiurm sotivum was hydropenically grown. Four genes
{NHX1, 5081, HKT1 and CIC-c) were shortlisted and Bene sequence alignment work was
completed.

Somatic embryo based plant production protocol was scaled up for Commipharo wightii and
fissue culture raised hardened plants were planted in field where survival rate was 100%.
Variation and Inheritance of fruit and seed traits of teak from Dang region of Gujarat was
studied for the first time.

Genetic variation amongst half sib families was studied. Estimates of heritability and genetic
gains were computed and inheritance of growth traits was investigated.

sefected 10 phenotypically superior trees of teak and established progeny trial of 28 families
at Sajjangarh, Rajasthan

Surveyed different area of Khejari and selected 20 CPTs,

Progeny trials of Neem were affected by frost [16.5%]). Interestingly progeny Mo. 327 was
not affected by frost, whereas progenies of CPT Mo, 12 was sevarely (41.2%) affected during
winter of 2000-11. Among the progenies of the 17 CPTs, progenies of CPT 7 has shown best
performance based on survival and growth parameters,

Al the age of 7 years of multilocational clonal trails of Eucalyptus comoldulensis and
Dalbergia sissoe, clone 99, 105 115 of £, tereticornis performance was beter at ball the four
locations. Whereas, in & sissoo clone 92, 35 and 15 performed better in all the four
locations in Gujarat.

Grafting technique developed for cloning of male and female plnats. Demonstration clonal
trial of male and female plants revealed that female plants growth performance was better
(10% more growth in term of height and girth) as compared to male plants,

4.3.1.2 Projects under the Theme (in table as given at 2.1.1,2)

Projects E-urﬁuded 3 -I]ﬁguhg Prn;:l:i_ Mew Pr;jécu Initiated _|
Projects During the Year |
Plan ] 3 I 2
E:r:ter-ha"',r 0 ] 0 -
Aided e b e - |

2.3.1 Conservation of Forest Genetic Resourees
Mil
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¢ and
. St 11 Investigations on genetlc variation and inheritance of western Indian teak (Tectono
Boe smmis L) (AFRE-94 [Silvif 2009-2014).
semcoal Investigator; Mr. P.H. Chawhaan
FWETIC
" wessen Indian region harbours ecologically diverse farests of teak; it includes dry teak forests
Rt - 1=t vary dry teak forests (SA/C 1a). The extent of teak forest of Western Indian states
e harbours about 6,192 sq. km. At present, information on the Inheritance of teak and
== of the genetic parameters in western indian teak is lacking. This Project is planned for
Eacos w—pmmg the genetic worth of the selected trees besides unde rstanding the inheritance pattern
uring wF=eeet economically important traits of Western Indian teak, which hitherta remained
 best i b
|
|
- Swmere amabysis of fruit and seed parameters in teak
b Fonr
E ki s mofmsted seed from 80 phenctypically superior trees from different locations wera
wws Feuts from 41 trees of Dang region of Gujarat from this collection were used to
ool | s wumes on seed morphological parameters. Fruits from each tree were divided equally
= I ree ots Observations on different characters were taken on 50-100 randomly drawn

= z3ch ot representing three replications Observations were recorded on stone length

e width (mm), treated stone length {mm), treated stone width (mm), stone wizight

= gme teated gtone weight. Fruits were then carefully cut open harizontally to ohserve for
e 24 lacules and counted in numbers. Filled seeds were then carefully extracted
w=g=ec o gstimate 100 seed weight. Data so obtained were subjected to analysis of
= =iowed by estimation of variance components as well as phenotypic and genotypic
ce= Sngn and Chaudhary, 1996). Broad sense heritabiiity (h2) was estimated from

- st means and estimates of expected genetic gain was calculated and expressed as
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and GCV) were calculated after Singh and Chaudhary (1996). Investigation also revealed highly

significant varfation for all the fruit and seed parameters in Gujrat teak except no of locules,
| Interestingly, replication mean squares were found to be non-significant for number of locules

and seed weight, which indicate that the development of these characters is not significantly
| Influenced by environmental fluctuations,

Mean values with standard error, range and coefficient of variation are presented in Table 1-4.
and estimates of environmental, genotypic and phenotypic companents of variation, heritability
in broad sense and genetic gain in per cent of means are presented in Table 2-B. Maximum
value of coefficient of variation was observed for filled locule {29.86).

Table 1 (A &B). Descriptive statistic and estimates of genetic parameters in Dang Teak

Traits |
Stone |Stone |stone | Stone | stome | Stome |Number | Filled |Numbe |
Parameters | |ength | width |weigh | length | width | weight of Locules |rofun
(mm) | (mm) 't{gm] | treated | treated |Trested | locules fillad l
. {mrnj (mm) | ' locules
A. Descriptive statistics - : '
T I
988 | 1058 4| 810 858| 2016| 400| o093 107
Pl
Range 302 336 37| 370| 1643| z485| o060 170| 180
‘Minimum | B.24 | 843 | 7.32| &11| 2676| 1398| 350| 040| 180
| |Masmum | 1087 | 1257 | 957 | 1182 | 4769 | 3883 | 410| 210| 360
Standard | =
Error .06 00e | 005 .05 051 | 047 001 | 004 0.04
E.a.rn-pille = = f
Variance 0.3 435 | 01% 0.27 23195 2082 0.m 014 014
| EREEEE 6D 265 419| 487| 765| 278| 1986 1177
L8 Genetic estimates
.. | o0 0al] 95| G2z| o013| 784| D03 | 003 |
a'g
— -
019 | 024! 1 0,31 032|819 010 | 010
o p ;
| oo 31z 77a| s7a| so01| 811 1825 | 546
GOV
443 | 456 | 7.98 6.85 657 945 | 055| 3456 1046
PCY
‘ " 0.46 | 0.45 | 09a 0.70 058 | 082| O000| 028 027
R_ | 028 030 588 o067 052| 521 010 | 009
| |
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_ ' ! 15.0 | |
i 284 | zsa| 1| 83| &m | 17.28 | 1049 | 3.07
mEaEn |
- ——— - o | - —— _— =1
where: o g genolypic variance, o' p: F’hennt','ph: varianoe, C: Coefficent of variation, GOV

genotypic coefficient of variation, PCY: Phenotypic coefficient of variation, hi ;. Heritability |
srzad senselR: Genetic galn

“=rences between GCV and PCY for all the traits were found to be [ess, This suggests that fruit
- s==d characters are least affected by envircnmental variations, The investigation also reveals
rezted stone length {mm), stone weight {gm), and treated stone weight were found to be the

eritable [Table 1-B). Whereas, stone length, stone width, and number of unfillad chambeers
== moderately inherited,

s=m=tic analysis of progeny trial and Investigation on inheritance of growth traits in Gujarat Teak:
marerials for this investigation was from progeny trial established with 16 half-sib families of
Tne trial was established in 2008 at Shivrajpur under the |urisdiction of Silviculture division,
=02 by the SFD, Gujrat, There were 16 progenies of each family replicated five times at an in
“eomizen Block Design (RBD). In January, 2011 data on growth parameters viz. height, and collar _
“=gnt at first branch were collected from individual trees in each plot. Data was subjected ta

=% of variance, fellowed by estimation of variance components, genetic parameters and

=73 comibining ability according to Zobal and Talbert (1984), Computation of penetic advance
&= 2one uting selection intensity of 5 %.

==ty of variation in the population is a prerequisite to make selection effective and similarly
“ormation on extent and nature of genetic variation is of almost importance to develap
="we Dreeding strategy.

Table 2. Analysis l:nharlante [anly mean snuares| D:f.'i.hrl.rr'ajpur Progeny Trial

0 | Traits ] |
source of vartatbon ———— - — : . —
| Height {m) Eﬂght at 1st E”' E [:ml B
Replications 73.04* | 7. 725 15112
Families 26.78%** | 32.56%** | 117.05%%+ 1
Fam. % Rep | 34,24%== 3.623%* 72,5294+
Error | 1p.g2%++ 0. iu'"_-' [ 7aeeee

. 5|gn|ﬂr:ant atol 1%, * 5Igmﬂr:.anl: at 5%
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Fig. 1 Hertability and Ge natic gain estimate in
Shivraj pus Trial
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Analysis of variance (Table 2) revealed that variation due to families was highly significant for all the
traits, except apical, indicating scope for family selection, The significant family x replication
variance for most of the traits indicates that in the present materials development of these traits
are influenced by environment.

While heritability values express the proportion of variation in the population that is attributable to
genetic differences among individuals, genetic advance indicates average improvement in the
progeny over the mean of the parents. Genetic advance is realized by selection in the parental
generation and its magnitude depends on selection intensity, parental variation and heritability. In
the present rmaterial, Individual and family heritability values ranged from 40 to 87 and 76 to B4
percent respectively (Fig 1.

Height and girth exhibited very high estimates of narrow sense heritabilities at individual as well as
family level. Family heritability values were considerately higher for all the traits suggesting
effectiveness for family selaction. Genatic advance estimates for thegse traits also followed similar
trend. Values of narrow sense heritability coupled with moderate to fow estimates of genetic
advance in the present study indicates the presence of both additive and non additive gene action
i Gujarat teak.

Establishment of progeny trial and selection of phenotypically superior trees.
A progeny trial comprising of 28 families in RBD with four replications was established in 2010 at

sujjangarh, Udaipur, Rajasthan. Data on survival and growth were collected, In addition to this, ten
new CPTs of teak have been selected in different location of Gujarat (Fig 14).
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Fig. 14. Candidate plus trees of teak (4 and B)

=ct 12. Screening of high oil and azadirachtin in neem (AFRI-45/FGTB-8/2002-2013).

=2l lavestigator @ Or. UK. Tomor

-=m progeny trial was established in year 2002 at Govindpura, Jaipur with seedlings of
T= for high Ara content. This trial is 8 years old and significant variation in flowering

was reported during 2010, Overall fruiting and flowering was very poor. Moreaver
of flowers into fruit was also wvery poor. Therefore, sufficient seeds were not
hemical analysis. Frost has affected the leaf biomass of trees (Figure 15), which

n=fficient photosynthesized reserve energy resources required for conversion of

= fruit and their growth,

=
——
T

g ©= we=m progeny trial established at at Govindpura, Jaipur exhibiting poor keaf biomass.




| Data were collected an frast affect on individual trees, which were 'ad-mrsel-,- Imore than 50% of the
tree Is atfected by frost) influenced by frost with a view to understand the patential of progenies
against frost. Data analysis revealed that averall 16.5% trees of total progeny trail were affected by
frast, Interestingly, it was found that neem progenies of CPT No, 3, 4, 5, 6 and 7 was not affected by
| frost as per criteria selected for data collection. It is interesting to note that CPT number 4 and 7's
progenies have shown better performance in height and girth parameters. Urnfortunately, CPT
| number 12, which was one of good performer In Berth and height parameters is maximally affect by
frost. Where, 41.2% trees are damaged due to frast This indicates that genetics is playing

important role in growth parameters and tolerance tewards frost independently. Frast effect an 17
CPT progenies is presented in graph 2.
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Graph 2. Effect of frost recorded in high azadirachtin Neem progeny trail at Jaipur

Project 13. Multilocational trial of Eucolyptus comaldulensis and Dalbergla sissoo clones in
Gujarat state {ﬁFHIdlfFE‘I’BﬂﬂHI—EﬂlI},

Principal Investigator : Dr. UK. Tomar

| Multilocational trials of £, camaldulensis and 0. sissoo clones were established im 2003 at four
locations in Gujarat namely Deesa, Gandhinagar, Kheralu and Rajplpala. Data were collected on
growth parameters annually, since establishment. Data on physiological parameters such as
photosynthesis and transpiration rate and qualitative parameters were also collected once fram all
the sites for both species. Data of £ camoldulensis being fast growing species were analyred in.
details to conciude the results, o that selected clones can be released through ICFRE procedures,
Data collected so far from 2003 to 2011 was analyzed, These studies on height indicate that first




--owth [2003-2004) was siow being the establishment phase. But later on (2004 to 2008),
-k increased exponentially and the differences in height due to site effect were clearly visible
+creased with time. In third phase (2008-2011) again growth rate declined irrespective of site,
. 5 +~um growth was recorded in terms of height at Gandhinagar followed by Kheralu. Minimum
porg -+ was recorded in Rajpipala as shown in graph 3.
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Graph 3: Effect of site on height paramater of Eucalysplus clones
wwe of variance reveled significant to very highly significant variation between the clones of
- s== zperizs for mmost of the traits across the locations. Estimation of genelic parameters
w=s that the growth traits of Fucalaptus comaldulensis are strongly inherited and under the |
= of both additive and non additive gene action. Results were presented in "Workshop on |
B =iz Muitineational Trials of Eucalyptus” held at Institute of Forest Genetics and Tree Breeding, |
—ezore from 29th & 30th July 2010, A Regional Varlety Testing Committee (RVTC) at AF.R.L
ey - =2e mspn constituted to release the potential clones for specific Incations
nes in
“enecs 12 Genetic improvement of Tecomella undulata (AFRI- 44/FGTB/7/2002-2012).
e mvestigator ; O, Sarita Arpa
at four o == trze improvement programme of T, unduloty. Progeny trials were established al two
ted on = suinz seedling of 40 CPT's at Bikaner and Jodhpur in August, 2008.
uch as
rom all a = o a
czed in 91
rdures,

at first
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The survival percentage was high at Jodhpur {90%] as compared 10 only 60% at Bikaner at the age
of 3{ months. An average height of plants at Jodhpur was 84,10 cm, where s 40,57 cm at Bikaner,
Anaverage collar diameter at Jodhpur was 0.98 cm, where as at Bikaner it was 0.82 em.

The progeny of CPT-19 from Chohtan [Barmer] gave best growth at Jodhpur attaining the height of
102.5 em and minimum is CPT-2 (Mohangarh) of 73.06 cm in height at Jodhpur. At famiby level
highast survival (97.2%) was found in CPT-15 (Daichu) and minimum {75%) was in progeny of CPT-
23 [Chohtan) at progeny trial of jodhpur, where as in Bikaner, CPT-3 [Mohangarh) exhibited highest
survival rate of 75% and minimum (36%) in progenies of CPT-4 (Mohangarh).

Considering coliar diameter, CPT-23 progenies of {Chahtan) proved the best 1.28 cm and CPT-40
{Baytu) exhibited minimum collar diameter {0.74 crm) at Jadhpur, At Bikaner highest collar diameter
0.98 ¢m was in the progenies of CPT-29 (Barmer) and least collar diameter (0.64 ¢m) of CPT-43

{Baytu). In general, growth performance of progeny trial was poor at Bikaner as compared to
Iodhpur.

Fig 16: Progeny trial of T. undulato at Bikaner Fig 17 Progeny trial of T, undulota at AFR|
30 months after 30 manths

CONCLUDED PROJECTS
il
2.3.4 ‘Wepetative Propagation

EXTERNALLY AIDED PROJECTS
il

ICFRE FUNDELD PROJECTS

NEW PROJECTS
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S=OIECTS CONTINUED

*-zect 15 - Demonstration trial of male and female Aifanthus excelsa plants raised through

i the age gafting (AFRI-79/FGTB/2006-2009).
- Bk aner,

Seagipal Investigotor : Dr. UK. Tomar

height of -=inz technique for Allanthus excelss mature trees developed (Grafting success = S0%). At
nily level -:=nt this present grafting method is more efficient over any other clanal technigue, Wedge
y af CPT- +¢ gives better success than patch grafting. Clonal propagation of Male and Female plants is
el highest - sved successfully by using grafting technique, which is easy and economic. This technique can

~zndled easily by farmers and field staff of SFDs. Twe year old demonstration trail of male
-=z= plants raised through grafting exhibited that female plants have about 10% superiorly in

d CPT-40 rea=t and girth parameters ower male plants.
diarmeler
of CPT-43:

wpared to

" G _' ﬂ..'l‘-;:.:q .L'-:! '-}.;'_é;'

Fig. 18: Demaonstration trial of male and female Ailanthus excelso grafted

SECT CONCLUDED

i3 Biotechnology

Al LY AI0ED PROJECTS

-




ICFRE FUNDED PROJECTS

PROJECT CONTINUED

Project 16 In vitro mass propagation of Jotropho curcas L. and optimization of low cost options
for economizing the technology (AFRI- 83/FGTB/7/2007-2011).

Principal Investigator : Dr. Tarun Kant

Protocols of in witro plant propagation through somatic embroygensis and axillary shoot
profiferation were developed for Jotropha curcas. The first protocol was based on somatic
embryogenesis and the second using axillary bud profiferation pathway.

Embryogenic callus cultures were maintained and proliferated through routine subculturing.
Mature somatic embryos (5Es) were inoculated on 5E germination medium (hormone free MS
medium|. on which these germinated. Germinated plants were allowed to grow further on the
same medium and attained a height of 6-8 om. SE derived plants are currently undergoing
hardening.

In the second protocol based on axillary bud proliferation from mature nadal segments of 1. curcas,
the problem of endophytic bacterial infection in long term maintained cultures was encountered,
Experiments to combat this problem were successfully concluded through use of antibiotics,
Experiments using following antiblotics at 100, 250 and 500 mg/l were performed: 1. Levofloxacine,
2. Augmentin, 3. Clindamycin, 4. Azithromycin, 5. Gennamycin, &, Moxifloxacin, 7. Chioromycetin
and 8. Cepemnine. Two best performers in contamination control in deceresing order of efficacy
were Levofloxacin and Moxifloxacin, Cent percent culture recovery was achieved. Rooting
experiments are underway.

Experiments an low cost alternatives to gelling agents have been undertaken, Guar gum, saga an
isabgoal have been tested for efficiency as gelling agent at bud break and rooting stages. Isabgoal
was found the best low cost gelling agent,

Project 17. Development of tissue culture technology for multiplication of economica
important desert plant - Solvodora persico (AFRI- 92/FGTB/2009-2014).

Principal Investigator: Dr. 1.0, Arya

The aim of the study is to develop refined protocal for rapid and mass clonal production of pl
trees/superior genotypes of Salvadoro persico. Towards this end, studies were conducted on _
effect of media, growth hormones and incubation conditions (termperature, light, humidity) for hi

frequency multiple shoot induction and growth., MS medium supplemented with BAP [7.5
proved the best and favoured multiple shoot induction(2-3 shoots/explants] in 4 weeks at 25

34
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~cerature for 12 h photoperiod and 2500 lux intensity of light (Fig 19].

~roer to achieve high rate of shoot multiplication, studies were conducted on auxins and
“zaorins in MS medium. The results revealed that medium consisted of 5.0meg/l BAP favored 2.5 I

= shoot multiplication in four weeks period. Studies are being carried out to improve guality of
=oc, enoot growth and further improvement in shoot multiplication rate, before using shoots for |
ng experiments [Fig 20,

Fg. 19: Shoot Initiation in Salvodorg persicg

Flg. 20: Shoot multi plicatien in Salvedons persica
=W PRODJELTS

Femeect 1E - Study of salt tolerance through gene expression pattern analysis (AFRI- 102/FGTE/2010-

k-

Ssevoa! Invastigator : Dr. Tarun Kant

ST ierature rewview has been carmied out Review has largely concentrated around
=oeg tnz L channels in plasma membrane and tonoplast. Final list of genes based on clustal
Tutpie nucleic acid sequence alignment was prepared. These genes are; 5alt Overly Sensitive

= Affinity Potassium Transporter {hktl}; Sodium Protein Exchanger [rhxl} and Chioride

=L | CiC-C)

=20 sambhar salt lake (saline wet land] region for selection of halophyte was conducted.
spophytic species and soll samples have been collected. Lepidewm sotivum has been

== 25 the halophytic species for the studies in this project. An ultra fow cost hydroponic

= ==3 oeen ceveloped in-house and tested. Arobidopsis tholiona Cold-WT seeds (From INU,
= s Lepidivm sativum seeds (from NEPGR, CAZRI, lodhpur) have been procured and

v arawn hydroponicalby.




Pfﬁjve:t 15. Development ufﬁhnnlughs for multiplication of economically important desert plant
— Capparis decidua (AFRI-105/FGTR/2010-2015).

Principal Investigator: Dr. Sarita Arya e

Plus tree have been identified. Surface sterilization procedure for explants was standardized. D.1% -
HgClz for 3-4 min, was found to be best for surface sterilization. Sterilized nodal sepments were
inaculated on M5 medium supplemented with 0.0-5.0 mg/l BAP alone and in combination with
HAA. M5 medium +3.0 mg/l BAP+ 0.1mgfl NAA was found to be the best, where 2-3 shoots
proliferated from axillary bud (Fig 21). These in vitro shoots were excised and further multiplied on
M5 miedivm supplemented with 2 mg/1 BAP, and 0.5 mg/l 1A and additives (Fig 22).

Fig 21: Shoot induction in Coppors decidue  Fig 22: Shoot Multiplication in Copparis deciduo

CONCLUDED PROJECTS
il

24  Forest Management
2,41 Overyiew

One of the most important forest policy goals is to improve forest management on sustained basis.
For sustainable use of forest resources, the strategy adopted is to harmess the potential
productivity of forests, simultaneously maximizing net vyield from  afforested lands, F
conceptualizing a production function, forest management essentially needs accurate predictio
of output of socio-economic benefits in terms of yields for all relevant combinations of measurabl
forest characteristics viz,, age, site, density and growth. These estimates are crucial for intellige

management decisions on optimum rotation, planting density, thinning schedule, and treatm .
regime. Too much removal from forests may lead to liquidation of growing stock and too i
would be inefficient use because available growth potential is not fully harnessed and soceety
deprived of immediate benefits, Also swueh information is reguired for silvicultural
environmental management,
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~‘zriunately, information on | the gmwlh and -,rmh:l nf-maﬁ;g.r species that are ralsed in semi-and area
-'_-___than is meagre. The forest department is very much interested in proper management of its

sotive resaurces. Elaborate systematic and scientific studies on the growth and yield aspects of |
ipecies are still wanting. It is in this context, the present study has been initiated. Estimation

~d volume with greater accuracy has always been a matter of interest for forest managers as |
drecthy related with the production estimation. The wood wolume equations assume
“ance in projecting the total volume at different stages (thinning and final harvest) as the |
toms mature. Teak s well known of its high grade timber value. The volume eguations |

sed n this project will be useful to the SFD, Gujarat
2 1.1 Summary of the achievements under the Theme

“orductied market survey of Jaipur and Ahmedabad Tor coliecting various timber related
“formation Far submission to ICFRE,
“zld survey was conducted for layingout of samples plots for A excelsa, and P. cineraria for
zrowth and yield estimation
Jnager the subtheme "Information and Communication Technology”, a web portal has been
==valoped in order to disseminate the forestry research carried out by the Institute. On this
=5 portal the information about the propects handled by the Institute since its inception,
e rechnologies developed by the Institube, the research publications produced by the
titute, articles on various subjects and the other impartant information about the |
tute has been uploaded. In addition to this a web application for searching plants |
sztzoase of anid and semi arid region is under development. Through this web application |
== uzer will be able to get the list of the plants satisfying a particular or multiple oriteria |
=== will alsa get the complete datashest of a particular plant species. Through this
coication, a common user will get the common information and wses about all the
=zortant plant species of arid and semi arid region.

D4 17 Projects under the Theme {in table as given at 2.1.1.2)
Brojects . Concluded Ongoing Projects [ New Projects Initiated |
Projects During the Year |
0 2 o '
3ty o 2 __"I-IF.I- -]

tustainable Forest Management [(SFM}

L 3 Forest Economics

£ 5 Foresg Ehnmetncs

JF
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EXTERMNALLY FUNDED PROJECTS T
NEW PROJECTS
I fil o,
!
PROJECT CONTINUED

Project 20 - Productivity and blometrics studies on some important species in semi-arid regions 5
of Rajasthan for their sustainable management (AFRI-95/5ii/SFD/2009-12). |

Principal Investigator : Dr. Sunil Kumar ~

| Laid out seven sample plots in IGNP area (Mohangarh) and Dadia (Sojar] of Frosops cinerorio and a3
Ailanthus excelsa. The twenty three trees of £. cinerario were felled down at represented sites at
IGNP, Mohangarh (Jaisalmer ) viz. 3 SMG, 1447 RD and 1340 RD, 1355 RD. Measurements of taven
sample plots at 3 SMG, 1447 RD, & SMG, 1387 RD, 1340 RD and 1335 RD of P cinerario and of A
excelsn at Dadia [Sojat) were taken. Observations on diameter and height were recorded for both
the species. The surrounding of sample area selected for permanent sample plots (both sides] were
marked with rings of red colour paints. The trees lying within the selected area were numberad and
plus marked with black paints at 1.37 m height, L —shaped trench were dug in corner of each
permaneant sample plots. Observations such as DBH of all the trees and heights of trees, number of
trees and area of sample plots were recorded. Also, abservations such as; DBH over and under bark
at each of 3 meter logs, crown diameters and height at first branching were racorded.

I
Project 21 - Productivity study and modelling growth and yield in Teak Plantation in Gujar
state. (AFRI-96/Silvi/SFD/2009-14),

Principal Investigator : Dr. Sunil Kumar

| The survey of teak plantations was conducted at Varodara, Narmada, Panchmahal, Baria, WA
| Dangs, Rajpiplla, Dahod and Godhara divisions. Out of the thirty two sites visited,  sixteen suita
| sites were selected for studies. Request was madeto the PCCF, Gujarat State Forest Departrment
| seek permission of lying out of sixteen permanent sample plots in the plantation. Also requeste
pen'mssnnn for felling of total eighty numbers of trees of Tectona grandis of different diamet .
claﬁses, five each from the surounding of each permanent sample plots of the plantations 2
: productivity studies.
!
PROJECT CONCLUDED
| Nil

| ICFRE FUNDED PROJECTS

ig



“SW PROJECTS
=5 % CT5 CONTINUED

seect 22 - Market survey on selected species in selected markets [AFRI-58/Silvi/1994 continued).

s=mopol Investigator : Dr. Sunil Kumar

+ of market price data from the selected markets of Rajasthan and Gujarat, is of immense
nanitoring the change in prices of timber, fuel wood bamboo and poles for policy, research

-=sian making paint of view.

- —== market survey of laipur and Ahmedabad for collection of various timber related
~san for submission to ICFRE for compilation.

= ECTS COMPLETED ,

[ ¥ 2]

Farticipatory Forest Management I
7 4 &  Policy and Legal Issues
- 27 information and Communication Technology [ICT]

s PROJECTS

=TS CONTINUED

e 23 - Development of the web portal for forestry research extension (AFRI-82/1T-cellf 2007-

e Investigotor : §h. A. K. Sinha

-~z aof AFRI has been mads in Hindl as well as in English and some new features have
e~ 11 it The new features added to the web portal are as follows -

. .=5 portal of the institute has been redesigned giving it a totally new professional ook,
.t of publications of all the scientists has been added to the web portal.

~ ‘zature of uploading/editing project infarmation of the concluded and onpoing project

- added to the web portal. The brief information of 25 ongoing and 68 concluded

=-:= has been uploaded in the web portal and the user can view the details of the
== ng 35 well as the concluded projects executed by the Institute.

o)




1) | DR -

= The seventeen numbers of articles of the topical information of the arid region have
been uploaded on the portal and some more articles are under preparation by the
concerned scientists.

= A dynamic directory feature has been introduced in the website so that the employee
details with phone number and email address can easily be edited. i

e A Bulletin board for uploading latest happenings and a bulletin board for uploading
appointments and tenders have been Introd uced,

» The Hindi version of web portal has been made and the option of uploading Hingi
captions etc, has been provided in every feature of the web portal so that the Hindi site
can e updated simultaneously with English web site,

The collection of data for some more plant species has been dane. In addition ta this, the forms for
entering/editing the data of a plant species and searching the existing data of plant species has
been made in the web application of the plants database. The programming script has been weitten
for the basic search of plants based on their scientific name, environmental search based on
environmental conditions, silvicultural search and usage search based on the use of the plants.
Programming script has also been written for producing complete data sheet of a particular plant
species searched through these searches. The snapshat of various pages of the weh applicatian is
as below:

Fig 23: Data entry form of the plants database developed on ASP.NET
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Fig 25. Search results produced by the web application | on test data )




Fig 26. Complate data sheet of a plant species produced by the web application
[Snapshots based on test data & test photo's)

| PROJECT CONCLUDED
Mil

1.5  Wood Products
251 Ouerview

2.5.1.1 Summary of the achievements under the Theme
2.5.1.2 Projects under the Theme (in table as given at 2.1.1.2}
2.5.2 Wood and other Lignocellulosic Composites
2.5.3 Wood Processing
2.5.4 Value Addition and LRilization
2.5.5 Wood Chemistry
2,56 Pulpand paper

2.6 Non-wood Forest Products (NWFPs)

[ 2.6.1 Owerview

Jatrophe curcos, also known as physic nut, is unique amang biofuels. Althaugh, oil can be extra
from ower B0 kaown plant species, jatropha is currently the first choice for biodiesel. What mal
Jatropha especially attractive to India is that it s a drought-tolerant and can grow in sali
marginal and even otherwise infertile soil, requinng comparatively less water and maintenance
is hardy and easy to propagate by stem cutting. Considering distribution of £ curcus in diffes
parts of India, this plant is expected to have considerable genetic variation. Variability stud
which provide the basic information required for genetic improvement of species, are




) n_"nI: importance. Sufficient information on such aspect is lacking im spite of its many uses,

mental factors in combination with genetic and physiclogical play important role in

= —nation ot plant potential for seed quality. The species is cross-pollinated; therefore asexual
czzaton of superior phenotypes will vield superior progeny.

cresent study, a total of 161 sources of L curcaos representing the promising Jatropha-

: el of India, were screened and evaluated. The objective of the study was to understand |
cnitizde of genetic variation in growth, behavicur and adaptability in arid part of India to
tne best sources to be utilized for reforestation and future genetic Improvement work,

== cnarg wightil (Arn.} Bhandari belongs to family Burseraceae is commanly known, as Guggal
" ine threatened species, which s becoming rare due to human impact on forests including
sloitation and increasing biotic interference.

11 collection studies have been initiated earlier. However, other studies on germplasm |
and evaluation is lacking in India. Moreover, their collections were based on seed origin.
=5 15 under threat becadse of its over exploitation for gum resin, slow growth of plant,
=2 zet and excessive and unscientific tapping lead to  death of the plant, For effective
o of a species, it is essential to understand the extent and pattern of variability in
oulations. The variability of different traits of natural population in a species may be due
oc differences or environmental factors or simply due to age differences. High variations
populations provide buffering potential as wall as phenotypic stability (homeostatic] of
Jual against unpredictable environments, The study of genetic wvariability and
zoonship of characters may lead to effective selection of plants most suited to arid |
—=nt  Attempts have been made to collect and test their performance on clonal basis so i
zan reprezent true nature of mother plant. Clonal propagation technigues have been
srfier, but it needs scientific statistical refinement. Ouwr studies deals with the
stior of clonal propagation technique and performance of permplasm collected from all
wing areas of Rajasthan urder arid environment, The work reported herein was carried
Al india Coordinated projects with different Mational Research Institutes and
funded by CSIR, Mew Delhl, DET, New Delhi and NMPE, Mew Delhi

= 1 1 Summary of the achievements under the Theme

« fzclicztion of fertilizer has enhanced fruit yviekd and growth in Sahvedors persice and pod
rocuction and growth in Acacio ampliceps in salt affected area in Jodhpur.
cus trials on performance, pollarding, spacing, agro-technology of 4 curcas were
=z ntaned and evaluated based on desired parameters
s —tained seedling seed archards of J curcas for further evaluation
rzined various trials and established new trial of micropropagated plants of guggal
~=d micropropagation protocol for Commiphors wightil through somatic embryogenesis

43




-a\nd_ustahlis@ field trail, where survival rate is 100%.
® Slandarized doses of ethophene for the olio-gum resin production in guggul (€ wightnil by
non-destrcutive method.

2.6.1.1 Prajects under the Theme (in table as given at 2.1.1.2)

Projects

Plan
| Eﬁemglv
| Alded

2.6.2 Resource Development of NWFPs

EXTERNALLY AIDED PROJECTS

NEW PROJECTS
! il

| PROJECTS CONTINUED

Ml

PROJECT CONCLUDED

Nl

ICFRE Funded Projects

New Projects
il

| PROJECTS CONTINUED

Field trials were laid of Solvadora persico and Acocio ampliceps in 1997 and 1998 an soling &
sandy soil in Jodhpur.in cose of 5. persica, thirteen treatments viz; 1.Control; 2. FYM (10 kgt
3.FYM + Urea (500 g N) 4.FYM + ZnSO, (25 kg/ha} 5.FYM + K;50, {50 g K0} 6.FYM + SSP (501
THYM + Urea + Zn50,, 8. FYM + Urea » K,;50. 9.FYM + Urea + S5P, 10, FYM + ZnS0, + KSE
FYM + InS0, + 55P, 12,F¥YM + K504 + SSP 13, FYM + K;50; + 55P + Urea + 2n50, and in
Acaciy ampliceps ten treatments viz. 1.Control; 2. FYM (10 Kg/plant]; 3. Urea {500 g M) 4. 55P

Project 24. Effect of fertilizer application on growth and yield of 10 years old Salvadora p
and Acacio ampliceps plantations under silvipastoral system on arid salt affected soil |
11/NWFPD/2008-11).

Principal Invetigator : Or, Ranjona Arya

Concluded Ongoing Pruje;l:fs Hﬁvﬁ"ﬁedﬁ 7
Projects Initiated During | -5
_ i | thevYear p
Lo 2 [0
. 0000 l& - e -
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= 7050, [25kg/ha): 6. K504 (50 g K01 7. FYM + Urea B FYM + ZnS0, 9. FYM + K250, 10. FYM +
“ were applied in Jan, 2009 to study the effect of fertilizer treatments on growth and vielkd.

szfvadora persico

=== deficient of monsoon, the fruit yield in April, 2010 was maximum {971g) in
A+ U+En+K+55P) treatment, followed by Ty FYM+Zn) 681g and T, {U+Zn) 670g. Yield in other
=tments was ranging from 20 to 123g with no fruit yield in Ts (FYM+S5P) and Tqo (FYM+Zn+K)
=tments, Oil yield was estimated and pink fruit's seed vielded least 37.5%, while purple and
= ylelded 4008 and 39.6%, respectively, Oil yield vary from 305 to 43.1% with no effect of
=prments,  Phenological observations im 20010, recorded and early flowering in 93.65% plants in
== Detober, Mostly multicalored fruits were observed, howevar only white fruits were observed
o plants [Fig. 27). Immature fruit without seed were tormed, but aborted and fresh fAowering
~z1=d in edrly December. A total of 93.1% tree flowered second time in February, 2011, Fruit
==z took place in March,

Fig 27. Salvadora persica in fruiting stage

growth data for the year 2009-10 indicated that treatments are significantly (p-0-00) '
==cimg the hesght, crown and collar diameter as compared to control, Ti: was the best |

0t recording, maximum overall growth -13.6, 26.6 and 40.1% for height, crown and collar
=221, respectively, followed by T, (FYM+Zn) 7.8, 26.5 & 35.3

- amplicens

Towering was observed In A ompliceps and 30 % trees flowered in the first week of
=moer 2010 and maintained upto Jan, 2011 in a well distributed monsoon year with pod
== n TLE % plants, which was better as compared to 45% flowering in 2009 with no pod
~z Maximum pod setting was in T7 (91.6%), followed by TE BE.8% and minimum {34.4%) was

r March, 2011,

- =fipent mensaon, 4 ompliceps recorded a mean 18 % casuality in different treatments
mmer of 2000, maximum {92%)] morality was in Ts [F¥M + 55F) treatment, The
==ntal tree growth showed that Ty (32,2 & 34.2 %), T; (31,45 36.3%) and Ty (26,45 29.9%)
== mazimum collar and crown diameter, respectively, however, height growth was maximum
7.15), followed by Te {28.8%) and Tg(25.8%] treatrments.




Grass trial: A‘

Field trial was laid with tewo grass species viz Cenchrus oifiords and Sporoboius diander an three soil
structures i} raised platform i} raised bund and i) control for Silvipastoral study in three
replications.

In g good monsoon year, soil structures influenced the gresn grass yield and it was 906 and 894
g/m’ for the platform and slo pe soll structures, respectively as compared to control (465 g/m’} in 5.
dignder (Fig 28). In case of €. cifiaris, slope was the best structure with 1104 g/m’ and yield s 6.5%
maore than control 169 g,-fm::l indicating the positive effect of leaching (Fig 29).

i. Plateform 3. Slope 4. Control

Fig. 28: Sporobolus dlander Fig. 29: Cenchrus cilioris

2.6.3 Sustainable Harvesting and Management

EXTERNALLY AIDED PROJECTS

MNEW PROJECTS
il

PROJECTS CONTINUED

Project 25, Network research project on guggal Commiphoro wightii Armm. Bhandari [AF
76/Silvi/NMPR/2008-13).

Principal investigators : Dr. D.K. Mishro, Dr. R. Aryo ond DOr. Tarun Kant

The clonal performance trial was established in September, 2007 in RBD design with 4 replicats
and each replication has B plants per accession, The trial is 41 months old and survival varied fr
44% of Jalore to 100 percent of Jaipur, followed by 94% of Barmer, Bikaner and Dausa, Mean Pla
height varied from 112.14cm of Bharatpur to 192.22cm of Tonk, mean crown diasmeter varied fr
104.64cm in Jalore to 183.98cm in Sikar source neary followed by 183.52em of Tonk source &
mean number of branches ranged from [3.09) in Bhratpur to (5.61) in Jhunjhunu source, The
were significant for all the growth parameters at <0.01 probability level. On the basis of D '
height of all the 21 clonal sources divided in 10 groups, while crown are in 7 and branches
divided in & groups




= ain effects af various irrigation (I, 13, |3 30, 45, 60 days) and fertilizer treatments [Fy = No

- manure [FYM)Fy = 2kg/pit;F; = S5kg/pitFa: = Urea 50g pit (46% Mitrogen);Fy = S5P 50 g pit

Shosphorus);Fs = Skg FYM+ Urea 50g/plant;Fg = SkgFYM+ 55P S0g/plant;F; = Urea + 55P [30g

- zzplied In agri-trial of Commiphoro after 40 months of planting in the field. Mean plant height

-~ sumber of branches and crown diameter {cm) ranged from 182.6%m in I; to 198.639cm in |y,

= =, tn 5.05 in Iy and 168.9%6cm in |; 10 174.08cm in |y, respectively. The analysis of vanance

-4 that irrigation intervals had high significant effect on mean piant helght and number of
=5 whereas, crown diameter was not affectad by irrigation.

lan of fertilizer treatment showed significant effect on growth of Commiphor plants. The

=ight, number of branches and crown diameter varied from 182.24cm In treatment Fy 10

“m in Fy, 3.98 in Fy to 5.66 in F; and 160.97cm in Fs nearly followed by Fy (161.67cm) to

=- in Fy, respectively. Analysis of variance revealed that effect of fertilizer on plant growth

—2:pect to number of branches was highly-significant while, the plant height and crown
~zmor were significantly affected by fertilizer response.

~==crent || To develop methodology for non-destructive gum production

—ertal trials of Commighore wighti were maintained in Kumatia enclosure, Kailana Forest Area, |
~rotection measures {application of termiticide and fungicide) were appled in June, 2010 |
~hly spray of fungicide and termiticide to 2ll the plants was done fram Jan. to March, 2011,
= =4 was sprayed once on pruned plants. Growth data [height, crown and collar diameter) and
1 status were recarded in Oct- Nov, 2010, In the experiment 1, the growth data of height
o 150 to 216.6 cm, erown diameter 210 to 307.5 cm and collar dia. 4.84 to 6,83 cm with |

ser of branches/ plant, In experiment 2, height ranges from 105 1o 290 cm, crown
- 75 g 345 ¢m and collar diameter 4,41 to 8.33 em, having 3-7 number of branc has/plant. '

—eture in thinner branches | post ethephone treated plants) was ranging from 57.2 - 69.1 % |
rreatments in the month of Moy, 2010, Pre-ethephone solvent extractions (2009] with '

- echar, ethyl acetate and acetone extracts were 1.76 to 1.9%, D.97 10 1.31% and 0.52 to
-:pectively, The powdered material of thinner branches {post ethephone -2009) was

- =far spcond consecutive gum extraction. It was extracted with petroleum ether (60-80°,
o =rsre and acetone. The mean values showed that maximum per cent extractives were |
wth petraleum ether, It was maximum in control 3.0 percent, followed by 2.42 1o 2.64

“or different doses of ethephone. In case of ethyl acetate, the range was 1.3 per cent for
«milz 1.47 1o 1.86 per cent for ethephone doses indicated that ethephone application |s
-z tha yield, It is alsa reported that Guggulsterone comes in ethyl acetate fraction. In case
-2 the range was 1.40 per cenk in ©0 nirol, while same i diffterent E'H'IEFi-h'I.‘.II'IE' doses i.e, |

“si= 1 Per cent of different solvent extracts of Guggul branches (post ethephone, 2003)

~neemical Doses i wio ll'ﬂ,Ellll:l'l_ = With FYiv | Mean
| andw/foF¥YMm | E
“] ||:. || |,- I

PE | 2.30% 257% | 3.02% 3.41% | 30%

4T




ErOAC 142 % 131 % 109% 1.52 % 130% |
Acetane 136% 1.38% 135% | 148% | L40%
c1 PE 264 % 1.76% | 262% | 282% | 240%
EtOA: | 226% | 197% | 255% 107 % 1.86%
Acetons 125% | 126% | 120% 135% | 1217%
€z | PE 187 % 131% 352% | 268% | 250%
" EtOAc | 141% 2001% | 135% 137% | 157%
| Acetone 112% 120% | 134% 131% | 128% —m
3 pE 176% 126% | 30% 266% | 264% ]
.
EtOAC 158 % 1.79% | 116% 148% | 147% _
Acetone 1.40 % 1.10% 132% 142% | 128% -
I: Without irrigation and without FYM PE= Petroleum ether extract
lg : One time irrigation with FYM EtOAc = Ethyl acelate extract -
byt brrigation at 20 days interval with PrYii Acetone =ACetone extract

Iy o Irrigation at 30 days interval with Fym

In the second experiment (2010}, soil analysis of plant pit samples collected in summer 2010 aft
cessation of gum exudation has been carried out. The ranges of pH,, EC;, % $0C and phosphoris
were 7.1 to 8.1, 0.20 to 0.84, 0.21 to 1.30 and 4.21 to 1388 kg'ha, respectively. There is !
significant difference in soil surface and soil depth [0-20 cm).

Phenological observations were recorded on monthly basis tor all the plants in exp. 1 and
| Flowering was noticed in Feb, 2010 in all the plants with leaf initiation in some plants, Sporad
fruiting was observed in almaost all the plants in March, 2010 and became dense in April, 20
Plants were lush green after rains in monsooen (July to October,2010) with occasional fruiting, Le
started yellowing in early Movember and all the plants were completely leafless in late Nov, 208
with fruiting. In the year of 2011, fruiting was observed in February which was one month early s
compared to last vear.

Tapping experiments ware Initiated in last week of March, 2011 with varying ethephone doses
| 175 and 225 mgj and injected at one place in a plant, and 3-4 cuts were given. First gum has b
collected, Oozing of gum was observed in treated plants. So far all the trees are healthy. Brai
cuttings (1.5 crm to 3.5 cm dia) from these plants were taken after gum exudation and plani
aprouting was observed in 85% of the cuttings.
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Fig 30. Commiphora wightii healed plant showing gum exudation for the third time

“ttrated ethephone injection based gum-oleo-resin extraction technology at DMAPR, Anand
.12 sarch, 2011 on 12 plants of 9 year old with four ethephone dosages viz; 0, 150, 160 &
=z Collar diameter of branches ranges from 2.60 to 5.91 cm.

_=oonent I1l: Scaling-up the tissue culture protocal

szn three years old embryogenic callus was maintained continuously by subculturing.
~=3ry and tertiary somatic embryos were also obtained. Cyclic embryogenesis was established |
mnilized.

srhite somatic embryos were used for germination of SEs an different concentrations of |
== ¢ acid supplemented in modified M5 medium. The highest germination percentage
+f §Es was observed on modified M3 medium supplemented with 0.8 mg/l gibberellic acid
= on control with least abnormal germination of somatic embryos (Fig3l. A-Fl. Plantlet

= *rom somatic embryo |s termed as embling (plantlets).

=2 mature embryos upon germination and formation of complete plantlets acclimatized to
~em ready for transplantation to field conditions. These emblings, 4-5 cm in height were
~rad in @ two step manner. During (o vitre hardening step, the survival was 61.5% and
. witro hardening step, it was 100%. Hardened plants {10-12 cm. in height) were transferred
=2z filled with mixture of soil and FYM in the ratio of 2:1 and were kept in 75% shade in
« zmzde far one manth and then under tree shade, where they galned height upto B0 cm
=M,

= culture ralsed hardenad plants were planted in feld in fuly, 2010 (Fig 33). Out of these,

were derived fram somatic embryogenesis pathway, while 8 plants were derived from

/1 based micropropagation pathway. The plants are growing well in the field condition for
months with 100% survival, Six monthly growth data were collected.




Fig 31. 5omatic embryogenesis (A- F) Fig 32. Somatic embryoganesis G- M}
B Man embryogenic callus tumed in embryogenic G- e witra hardening of ambEngs:

callis; H, 1, I, k- Ex wirrp hgedaning of emblings; |
Bang C- Multiplication and mainterance of L- Plamitkess under green shade houwse

embryogenic calli; iRajsarmand district);

D and E- Maturation of somatic embngos; BA- Plantiats under green shade housa [Apmer

F- Germination of somatlc ambryos district|

Fig 33. Field plantation of tissue culture raised guggal plants in July, 2010

PROJECT CONCLUDED
Mil

ICFRE FUNDED PROJECTS

Mil
2.6.4 Chemistry of NWFPs, Value Addition and Utilization
2685  Biofuels and Bioenergy




“s%F FUNDED PROJECTS

=W PROJECTS

S TIECTS CONTINUED

“—ect 26, Survey selection performance trial and estimation of yield potential of Jatropha
=3 in Rajasthan and Gujarat (AFRI-88/5ilvi/2007-12).

=z pal Investigator : Dr. D.K. Mishra

-rageny trials one with 5 replications at AFRI, Jodhpur and another with 15 replications at
- _zhati, Udaipur having single plant per replicate in RBD of 30 CPTs were established in July,
<1 AFRN, Jodhpur site, the survival percent varied from 40 to 100. Maximurm mean height, |
ot of branches and collar diameter was observed 247 Scm, 5.50 and 10.59¢m in CSMCRI-1, '
chesa were minimum 117.00cm, 1.80 and 3.98cm, in EL-19 AFRI-17 respectively. Al

- _znati, Udaipur site, percent survival varied from 40 to 93 percent. Maximum plant height was
e in CSMICRI-3, where as number of branches and collar diameter were 2.50 and 2.8%3¢m In
“7A1-15, Minimum plant height and collar diameter were 67.50cm and 1.81cm in 34 AFRI-8,

- _—mar of branches was 1.00 in 142-AFRI-12, respectively. The CPTs at AFR, Jodhpur site only
= fruit and seeds, whereas at Haldughati, Udaipur there was na flowering/frurting observed,
. of variance showed that the number of branches was significant at 0.01 probability level in

<npur trial, whereas, remaining growth parameter were non-significant at both sites.

wscnment of seed yield equations. Carried out measurement in the two sample plots of J. curcas
- st Matiya Research Farm, Rajpipla (Gujarat) during 2010-11. Total mean height, mean coliar
— ===+ 3nd mean crown width varied from Z.44m to 2.92m, 12.92cm to 14.2cm and 2.15m to
- respectively. Observation on the seed yield was also taken, which varied from 103.0g to 193g.
- on could produce relationship between seed yield and height, and 5Y vs. CO. Two different
~smips: ane LN (SY) vs. 1/HT or 1/CD, other 5Y vs. HT or CD. Calculated estimated seed yield

- these pquations. The equation which gives more close value to observed data may be
—-=d. |t is clear that CSMCRI clones are better as compared to SRT and BCR, They are having 5
-=zht and seed yield as compared 1o SRT & BCR though their age is only 4 years, while ART

ara of & years old,

-~ data recorded from two plots [4-6 years] at Motiya research Farm during 2010-11 the |
- .ation developed as follows:

= 165.55+120.9868*HT
=224 3604-51.8072°CD

&1



| LN(SY(1)= 7.145631-5.60393%1/HT
| LNSY(2)= -0.13976+68.55505*1/CD

PROJECT CONCLUDED
il

EXTERMALY AIDED PROJECTS
NEW PROJECTS
il
| PROJECT CONTINUED
|
i Project 27. Establishment of multilocational clonal trial and seedling seed orchard of Jotropha
| curcas (AFRI-81/5ii/DBT/2007-12).

| Principal Investigator : Dr. D.K. Mishra

| Two multilocational clonal field trials have been established at Haldughati, Udzipur. The first trial

| was established in the month of November, 2007, with 12 accessions and the secand clonal trial
was established with 8 accessions in the month of September, 2008 in RBD with four replications.
Seedling seed orchards in Randomized Block Design (RBD) with 5 replications at Arid Forest
Research Institute, lodhpur and 15 replications at Haldughati, Udaipur were estabilished,

Trial-l revealed that percent survival varied from 15 to 56 %. Highest value of mean plant height!
| and collar diameter were observed 124.17cm and 4.62cm, respectively in TERI/DBT/lat/04-05,
whereas. mean number of branchés was 1.69 in BTP-K, which was closely followed by 1.66 in
TEHI."DETf’JaL"Eiﬂ-EIE While lowest value of mean plant height, number of branches and collar
| diameter were observed; 72.73cm, 1.03 and 1.87cm in TERI/DBT-Jat/06/10, TERI/DBT-lat/06/05%
06/12 and TERI/DBT-Jat/06/16, respectively after 40 month of growth period. Data were none
significant for all the three parameters.

In clonal trial-1l, percent survival vaned from 0 to 22 percent. Maximum value of mean plant
and callar diameter were noticed 78.75¢m and 2.94cm in NBRI-JA-126, whereas, maximum numb -
of branches was 1.50 in J-2, Hisar, However, minimum value of plant haight, number of bran
and collar diameter were 47.50cm in J-2, Hisar & H5-42, 1.00 in H5-41 and 2.21cm in HS _'
respectively,

At AFRI, lodhpur, percent survival varied from O {in & accessions) to 100 percent {in & --.:-'
The accession TERI/DET/JATROPHA/D/15 showed maximum plant height and collar diame
260.00cm and 3.13cm, respectively, While minimum plant height and collar diameter was obserss
| 136.70cm in an:cessunn TERI/DET- JATHGPHM{EHL & TERI.-fL'rET JATREF'HMI]EIE? and 2, ?IEn: r

b2



S 3T-IATROPHA/O5/58 accessians, respectiuell,T. ‘Mean number of branches varied from 1.00 to |
Leangst 116 CPTs only 12 CPTs at AFRI, Jodhpur site were seeded during 2010-11, which |
=z from 4,72g to 135.26g.

-=-ughati, Udaipur site percent survival varied from 20 to 80 percent. Maximum plant beight,

-f branches and collar diameter were observed; 140.71cm, 2.75 and 4.47 ¢m in accession

“STATROPHA/D4/16, TERI/DBT-JATROPHA/OS/52 and TERI/DET-JATROPHA/O7/05-06/37,

=iy Minimum plant height was showed by accession TERI/DBT-JATROPHA/O4/31

= |, while accession TERI/DET-JATROPHA/DS/26 showed minimum number of branches and

ameter of 1.00 and 1.74cm, respectively. Mo fruiting was observed at Haldughati, Udaipur
5 201011,

c==ryations showed that plantation at AFRI, Jodhpur site showed better performance tham at
=z, Udaipur in term of growth parameters while, accessions planted at Udaipur site
setter survival than ledhpur site. Data were non-significant for all the parameters.

e 18 Genetic improvement of Jatropho curcos for adaptability and oil yield (AFRI-
=i CSIR/2005-12).

== Investigotor @ Dr. DK, Mishra

= of 18 selected elite accessions under arid conditions after 65 months of growth penod

o & to 69 percent, Overall mean plamt height, number of branches and collar diameter

7 135.00 to 226.67cm, 1.00 to 450 and 3.83 to 8.26cm, respectively. Seed yield ranged
20 to 600.00E per plant,

—z~z& of 63 native accessions after 54 manths of growth period under arid conditions
omo 33 to 100 percent, where as average plant height, number of branches and collar
czried from 1550 to 295.0cm, 100 to 4.00 and 4.55 to 12.55cm, respectively. Seed

varied from 0.00 to 313.0g per plant. On the basis of across site performance, 14
nave been selected

~vival in spacing trial after 44 months varied from 14% in Zmx2m to 39% in Imx3m.
= wean plant height was observed (200.22cm) in 4rmedm spacing treatment, while number
~=3 and collar diameter was maximum 3.08 and 5. 76crm in 3mx3m spacing. Minimum plant
.mber of branches and collar diameter was observed 179.90cm, 200 and 5.2dcm in
:2ing. Only two treatments seaded in 2010 which ranged from 225g per plant in 3mx3m

- plant in 4mx4m spacing. Data were non-significant for all the parameters.

cval in pollarding trial varied from 30 percent in T; to 46 percent in Ticontrol). The
- haight and collar diameter ranged from 151.81cm {T2) to 158.58cm (T3] and 5.42om
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| (T2) to 5.59cm (TO), respectively. Whereas, the mean number of branches ranged from 3.87 in |
cantrol {Tp) to B.96 in {T,). No fruiting was observed during 2010-11. Analysis of variance suggested i
that effect of pruning is significant on number of branches, while non-significant on average plant |
height and collar diameter after 37 months of imposing treatments,

From the result of main plot analysis (irrigation effect) average plant height was 233.11em in |,
{30days) and maximum up to 270.17cm in |4 {15days). Maximum number of branches and collar
diameter was observed 4.45 and 9.65cm in I; and |, respectively, while these were noticed
minimum 3.30 and 8.59cm respectively in control. Three irrigation treatments plant were seeded
this year except control, which was ranged from 31.8g per plant in |5 (45 days) to B1.0g per plant in
I;, followed by 76.4g in |y treatment. Only plant height was significantly affected by irrigation
treatment whereas number of branches and collar diameter remains unaffected by the irrigation.
From sub-plot analysis for fertilizers (Fy crganic maure 2kg/pit; F; organic manure Skg/pit; Fs =
Mitrogen 10g+ P, 20g, K, 10g per pit;F, = 2kg organkc manure + Nitrogen 10g+ P, 20g, &, 10g) per pit |
results revealed that mean plant height ranged from 237.50cm in F; to 253.85cm in Fy. The mean |
number of branches and collar diameter were ohserved maximum 4.00 & 10.31cm in F, and
minimum 3.62 & 7.69cm in Fy, respectively. All the fertilizer treatments plants were seeded, which
ranged from 22.5g in FO to 58.0g in F2 treatment. Plant growth performance was not significantly
affected by fertilizer. Interaction of irrigation and fertilizer does not show any significant effect on
growth performance of Jatropha after 49 month of planting.

PROJECT CONCLUDED

Project 29. Development of a database on tree-borme oilseeds (TBO) in India (Funded by NOVOD
Board through ICFRE),

Principal Investigator : Dr. SuNil Kumar
Overview;

The demand and prices of petroleum products is growing by leaps and bound, The planning
commission is examining the possibility of producing blended high speed diesel with 20% Jatropa
ard ather TBO's based diesel. This project was initiated to contribute to the knowledge base of
TBOD's with an aim to estimate their current availability and future supply, demand analysis anu{
estimation of their contribution to the rural econemy of India. The abjectives of the project is
documentation of the scattered plantations of TBO's in the Rajasthan and Gujarat done b _
Gowernment organizatlons, research institutions, etc and to develop a database of its fast retrieval.

| Progress of work

b4



= larat and Ft_ajas'than, a detailed list of Government depaﬁméﬂtsflnstimtiuns wiz; State Forest
- = sartment, Horticulture, Agriculture Departments, Rallways and NGO was prepared. Performa for
-:3 collection was developed and send to various departments. Under this study, information
sarding seven TBOs viz; latropha (Jotrophe curcas), Karanja (Pongomia pinnata), Neem
sdicachta indica), Mahua {Madhuca indica), Manga (Mangifera indica} kernel as feed, Jojoba

- mpndsin chinesis) and piloo [Setvadara spp.), falling in the jurisdiction of AFRI was collected

IR

== compiled.

7 Forest Protection

2.7.1 Dverview

-++ Protection Division of AFRI deals with the research on the theme which comprise the studies
-z insect — pests, diseases and on blofertilizers in arid and semiarid areas of Rajasthan and
.2+ The division has been engaged in the aforementioned studies for last 20 years. During this

- == various research projects on different aspects, pertaining to forest pratection research werg
--1aken, The projects were funded by various agencies.

1 7.1.1 Summary of the achievements under the Theme

« 16 species of insects; 2 spedes of mites;3 species of parasitic nematodes and 13 spocies of |
{.sease infection and 2 species of rust fungi have been documented on Acacia rilotica
=z rust fungus Ravenalio evansii was identified as potential biological control of Acacia |

"

iotice.

“nllected seven species of fungi belonging to different genera were Isolated from canker

-zease of rohida {Tecomelln undulate] and established cultures in laboratory for

sathoeencity test.

. iaximum mortality observed in Nagaur district, while minimum was in Jhunjhunu district.

« ‘Mzjor biotic factor responsible for Khejri motality was found to be Ganoderma lucidurm and
-gathophorus serraticornis. The Khejri mortality percentage varied from 15.08 to 22.67 %,
Lzximum martality was noted in Nagaur and minimum in Jhunjhuru district.

L]

« 3a3zed an outcome of previows studies, management trials were laid In six different
=calities in five districts of Rajasthan,

« 2rufungal properties against Rhizoctorig botaticolo and Fusorium soloni was found in
“rrulius colocynthis and against Afternaria alternata in Datura stromanium.
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| 272 Insects pests, diseases and control
| EXTERNALLY AIDED PROJECT

MEW PROJECTS
Mil

PROJECTS CONTINUED

| Project 30, New biocontrol opportunities for prickly acacia: exploration in India (AFRI/FPD/2008- |
| 2011).

| Principal Investigator: Dr. 5.1. Ahmed

Periodical and systematic surveys of Acacio aifatica have beer conducted In 17 sites in Rajasthan
5La1:e ang 24 sites In Gujarat state at guarterly intervals. Documented 16 speces of insects, 2
| species of mites, 3 species of parasitic nematodes and 13 species of diseases have boen
documented. Among them, one species of shoot galling insect, two species of phytophagous r'nlte .:
" and two species of leat rust appeared to be most potential and promising as bio-control agent of
nilotica var. indica. In exclusion trials laid owt at various sites viz., Jodhpur, Pali, Hanumangarh a d
Ehammur (Rajasthan] and Gandhinagar, Nadiyad, lunagarh and Bhuj (Gujarat). The result re-.-ea]
that treated seedlings with Monocrotophos {0.02%) + Bavistin [0, 1%), which were kept und
| canopy, exhibited the best performance in almost all the parameters of growth. Le, plant heig '_
number of shoots, number of leaves, root length | basal stem diameter, plant biomass, whereas
| the seedlings, kept under sun exhibited comparatively poor performance in different paramete
Hn5t specificity test on 14 species of Acocio was conducted for rust fungi, Revenelia evansii in poke
hause at Jodhpur, only eight species performed well in the climaric conditions of temperature ang
relative humidity at Jodhpur. The cross- infectivity and host specificity test were designed using th
seven species of Acacios including A, niletica indico against the mites and rust infestations. .
experiment on host-speceficity test of mites species, Tenuipaipus sp. and Olingonypchis sp. W
| conducted on eight species of Acocias. Both the species responded for feeding to only A nilotics
var. indico and nat at all exhibited any teeding symptoms towards other species of Acocios.
| percentage infestation ranged from 40 to 50%. The rate of mfestat:nn ﬂecreased with the increas
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sture range. Percentage infestation started decreasing in the field _cc:unﬂ-itinns.l.';ln the basis
- most of the insects pests and pathogens have a wide host range, hence rejected for |
‘Hize, One species of pathogen Ravenalia evansii and two species of mites were recorded
==y host- specific, The leaf rust, Bevanelio evansii has been priceitized for further study on host

=TT COMCLUDED

= =U%DED PROJECTS

CT5 INITIATED
www= 31 Induction of systemic acquired resistance in rohida against stem canker [AFRI-
S0 H10-2013).

N §
-

Fri

beme mvestigator : Dr. Sangeeto Singh

~zrried out to select experimental site and collection of infested samples, isolation and
-~ of pathogen responsible for stem canker of rohida (Tecomelia ungwlate). In Bikaner, |
- made at IGNP area and Khajuwala and at Chohtan and Sindhari in Barmer. Experimental
. =cted in Chohtan of Barmer district, 200 seedlings were raised and maintained in the
-athogenecity test and study of infection process. Seven fungi have been isolated fram
-=5 from infected rohida trees. The fungl has been identified to be Botrydiploidia |

= fremphylum sp, Alternoria sp, rest of the other species are unidentified and will be sent

- “handigarh for proper identification. Individual fungus species and in combination were

- =~ nealthy branches of rehida for pahogenecity testing. Seedlings are being maintained

for further studies.

sloidio sp. has been inoculated on one year old seedling of rohida in nursery for study
“rocass, Gmm diameter bit of plant material with fungus was taken out with the help of
2nd were inoculated on each healthy seedlings for pathogenecity studies. The cfu of |
-1 was 10°. Samples are collected at 15 days interval to study the biochemical changes

zma infected tissues,

2 4 Coordinated project on integrated management of Khejri mortality for socio-
=« woliftment in Rajasthan {AFRI-93/FPD/2010-2015).

= wweitigator : Dr. 5.1. Ahmed

e Component

LTy
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| Detaber in the moist soil of around the collar region of trees. The eggs are oval in the sha pe,

Field surveys were made in 4 districts wiz., Nagaur, Sikar, Churu and Jhunjhunu to assess the extent |
of mortality, In Nagaur, 24 sites (14 sites exhibited severe mortality), 13 sites in Sikar (4 sites severe
mortality}, 10 sites in churu (2 sites faced severe mortality], 12 sites in Jhunjhunu (4 sites had?)
severe mortality). In addition, one maore site i.e., surani;, has been selected in Shergarh district of
Rajasthan. Trees were marked for treatment according to their severity. The percentage khsjri
mortality ranged between 18.08 to 22.67 % with an average moertality of 20.93 % in all the surveyed
districts. The affected area in Churu districts was surveyed and the mortality percentage was
18.6/%. Based an the actual data of tree mortality in the randomly selected pockets at different
kocalities, in addition to Ganederma lucidum, Macrophoming phaoseoling was isolated from infected
khejri roots. Eggs and larvae of different instars of Aconthephorus serraticarnis have been callected
for rearing in the lab condition, Six sites were selected In five districts viz; Surani [Balesar Road
lodhpur], Raghunatpura {Didwana, Nagaur), Jhareli {fayal, Magaur|, Goshala [Fatehpur, Sikar] ang
Chur (Chury), Sultana {Jhunjhnu) for the laying out of experiment. The treatments were gven as
recommerded by CAZRI, AFRI & ARS. Before treatments, observations wene recarded an DBH, ro

infection with borer/fungus defoliation percentage, and weight of loong production by visual ang
actual record.

Pathological aspects: Soil samples were collected to stedy the population of soil borne fungi befi
treatment. Three species of Aspergillus, one specles of Trichoderma and six different Species
unidentified fungi have been isolated from the soil samples collected from different sites.
colony farming unit of microfloral at different sites in untreated soil was 10°-10° Fruiting bodies
Gancderma lucidum were collected from infected khjeri trees. The fungus was isolated
multiplied on sorghum seeds. Freshly prepared culture of Rhizoctenia bataticolo causing char
root Fob in khejri trees was inocutated on the young seedling for pathogenecity test. Till now t
different strains of Trichoderma spp have been isolated from the sail collected fram different 5

| Entomalogical Aspects:
The bio-ecology of Aconthophorus serraticornis was studied in the laboratory as well as n
insectary conditions. The eggs have been laid by female beetles in the month of Septe

and measured 4.76 mm in length and 2,28 mm in width. Incubation period varies from 3-11
The maximum length of newly hatched I instar larvae are 25 mm, long, creamish-white
biackish brown head. The 1" instar larvae life is of 45-50 days, Life generations of Acanth
serrgticornis overlap considerably and different instars larvae have been collected from &
during January to March, A workshop was organized to review the work done by AFRL Sugg
& future line of action have been finalized.



=mztics and Biotechnology:

=retics: Systematic surveys were conducted at different areas of Rajasthan viz; Nagaur, Slkar,
- and Jhunjhunu and 20 CPTs were selected from these districts. To be more precise, out of
rees, 10 CPTs were from Fatepur (Sikar), 4 from Ragunathapura (Magur), 2 from jhareli, 2 |
“2tu (Naguar) and 2 from from Churu. Sangries (immature pods) from 6 CPTs were collected
ually and data on morphological parameters were collected. Cutting and  layering
onts were done on mature plant of Hrosoms cinerang with using ditferent concentrations of
aem, 1000 ppm and 1500ppm). None of the treatments produced satisfactory results In
=mnary trials.

wm=cmnclogy: Surface sterilization procedure for mature tree derived stem nodal segments of
“ineraris has beaen done uting bath MaOCl and HgCl;. MNaOCl treated explants showed
="1ly better axillary bud break. Experiments based on an earlier repoart on in vitre clonal
on af Prosopits cinerarfa by Shekhawat et al, (1993) were initiated using MS medium
ented with 1AA (0.1 mg/l) « BAP (2.5 mg/l] + additives. Bud break was seen. Experiments
T warous combinations of auxing and cytokinins have been performed for further bud break |
npfication of P. cinerarin. In vitro culturing of juveNile explants has also been initiated,

Component:

—stic surveys were conducted at different areas of Rajasthan, viz, Nagaur, Sikar, Chury,

2 and lodhpur and & sites were selected from these districts, Soil samples were collected

1e5 viz., Surani (Jodhpur], Jhareli, Didwana and Rotu (Nagaur) ; Churu {Churu); Fatehpur

:nd Sultana {Jhunjhunu) for nutrient stwdies. Soil physice-chemical parameters like: soil |

oH, electrical conductivity, organic and Inorganic carbon, nitrogen and phosphorus were I

n all the samples. Metrological data i.e. temperature, relative humidity, rainfall, wind
sparation of lodhpur district were recorded,

=rsity was assessed in Suranl by laying out the sample plots at three locations in khejri
srea. The plots with dominant shrubs were Aervo pseudotomaentosn, Capparis decidua,
purtic and Zizyphus nummularia.  The plots with dominant herbs and grasses were
2 diffuse, Brochiaria ramosa, Cenchrus biflorus, Corcharus trides, Crotoloria medicagenia,
arengws, Eclipta sp., Helfotropium subuwlatum, Indigefera cordifolio, Phylanthus amorus
~ulus terrestiis,

[
==mical Studies:

I

"2 eril samples have been collected for isolation of pathogen/microorganism related to the |
Two fungi have been isolated from the infected soil sample and identification work is in
e spacies of Trichoderma has been isolated from the soil collectad fram Surani. Isolation
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FRI. These fungal pathogen are persedically sub-cultured and maintained on PDA medivm and

Pathogen respansible to play a major role in Khejri mortality has been isolated and identified as
Gonoderma iucidum, The pathogen is cultured in laboratary an PRA medium for bio-assay.

Sacio-economic studies

The study area of this project are; Nagour, Churu, Sikar, Jhunjhunu and Jodhpur in Rajasthan, The |
recanassaince survey of the areas of twenty villages of five districts viz; Nagour, Churu, Sikar,
thunjhunu and Jodhpur were completed. The questionnaire has been prepared, updated and
tested. Fiffteen villages of Nagour and Sikar were surveyed and interviewed of 112 househaolds for
assessing the economic loss from the widespread mortality of Khejri tree.

Extension component

Collected literature for printing of  pamphlets on khejri martality, After this, pamphlet "KHEIR)
MOARTALITY: CAUSES, S3EVERITY & REMEDIES IN RAIASTHAN" were published for raising awareness
in public about Khejri mortality problem and its interim contral maasures. In this pamphlet,
problem of khejri mortality and recommendation for control and various factors affecting khejri
tree were explained in simple language, Total 10800 pamphlet were published, 7200 in Hindi &
3600 nos. in English. These pamphlets were distributed to farmers/Forest staff/NGO during their

visits 1o the institute and trainings. Besides this, some display boards related to Khejri mortality
problem and its management were also prepared.

PROJECTS CONTINUED

Project 33. Evaluation of antifungal potential and identification of broad spectrum antifungal
| compound from selected tree/shrubs/weeds of Indian arid region (93 AFRIfAFED/2009-14),

Principal Investigotor : Mrs. Bhawana Sharmo

Antifungal properties of selected 7 plant parts were evaluated against fungal pathogen. Collect
of various plant parts of the selacted plant species (7 plant parts Leaves, root, seed of Dot
stromonium |, fruit of Balonites gegyptioca, root and fruit of Citrulus colocynthis and flowers
Tephrosio purpuren) have been carried out for antifungal properties. The collected plant materis
were washed with distill water and dried in shade. Dried plant material was finely ground. T ;
powdered plant material of each plant was further extracted with respective solvents USing sox
Ethanclic extracts were dried with the help of ratary evaporator and water extracts were dried _
the help of water bath. These two types of extracts: agueous and ethanolic forms were prepare
plant parts, thus total 28 extracts were prepared and evaluated against target fungi.

For antifungal assay, pure cultures of fungl have been collected from Plant Pathalogy Diui_r.inrr_

Go



=5 are stored in refri:je-ratﬂr for further use. Antifungal activities of extract were determined |
:zar diffusion assay. Potato dextrose agar (PDA} was used as the medium for anti tungal assay |
=1l diffusion methad. In petriplates well of Emm diameter were made and filled with a known
sntration {50medml) of extracts and kept in incubator at 28°C temperature and the inhibition |
fram the centre of the well were measured in millimeters and recorded.

fourteen extracts were tested against five fungus for their antifungal properties, out of these
zen extract following results were recorded ; 1) Agueous extract of Citrelus calpopnitis root
~cw=0 good antifungal activity against  Rizoctonio bototicota, 2) Alcohalic extract of oitrufus
vathis root showed antifungal activity against Fusarium solgmi (Fig 34) and 3) Agueous and
~=nzlic extract of Citrulus colycynthis leaves showed mild to moderate antifungal activity against
~2tz2d fungi (Fig 35) 4} Aqueous extract of Doturp stramonivm  seed showed good antifungal
*y against alternarig alternate, and 5} Alcohalic extract of Daturostramenivm seed showed
‘zte ta mild antifungal activity against all five fungus.

o5

=
Fig 34. Inhibition zone by agueous extract Fig 35. Inhibition zone by agueous extract
of Citrulus colypcinthis root of Citrwlus eolpcinthis fruit

FFOUECT CONCLUDED

- 7.3 Mycorrhizae, rhizobia and other useful microbes
SEE FUNDED PROJECTS

W PROJECTS INITIATED

“zject 34, Evaluation and selection of efficient strains of AM fungi and Rhizobium for Acocio
stica and Allanthus excelsa in western Rajasthan (AFRI-103/FPD/2010-13).




' l-".r'.linr_iipm' in uasﬁ}uﬂ.r: Dir. HeeiﬂnT'i.;"Erm

Rhizosphere soll and root samples of Acocio nilotica and Ailanthus excelso were collected from
various forest nurseries viz, AFRI model nursery, Bhuteshwer nursery, lodhpur; Mavalgarh forest nurseny,
Jhunjhunun and high tech nursery of Forest Deparbment, Sojat Road (Palil. in plantations, rhizosphere
soil samples of Aceclo nilotica var. indica were collected from various sites wr., Nagaur (4), Blkaner
{2}, Barmer (3}, Pali (5) and Sirohi (5 sites ) [Fig. 36) districts. For Acocia nifatice var. cupressiformis,
samples were collected from Magaur (1], Pali {5 sites) [Fig. 37} and Sirohi district (5] ard samples of
Affanthus excelsa were collected from Magaur (1), Bikaner (1} and Barmer {3} district. Soil samples were
analyzed for pH, EC, (%) organic carbon [% OC), phosphorous (P} and carried out isolation of AM fungi.
The important genera were identified as Acowlogpara, Gigosporg, Glomus and Sclercoystis |Fig. 38). Among
these four genera, Glomus occurred most frequenthy. The different species of Glomes were recorded as 3,
oggregatum (Fig 39), G. fosciculoturmn, G. mosseoe, G. macrocarpum G, microcarpum (Fig 40), G.
constricturn and Glomus species (unidentified, Fig 41). Out of which, G. fosciculotum was dominant

species in all the sites of nurseries as well as in plantations. The spore population was varied from
site Lo site and ranged between 163 1o 480 propagules per 100 gm sail,

Fig 36, Acocio nilofica var. Fig 37. Acocia nifatica var,
indico at Siroki cupressiformis at Pall

Fig 39. Glomus aggregaturm Fig 40. Glomus microcorpuim Fig 41. Glomus species

PROJECTS CONTINUED
|
| Nil




SUECTS CONCLUDED

3. Education Visits / Activities

Fourty seven trainees of Balaghat Forest Ranger College, Balaghat (M.P.) visited AFRI,
lodhpur on 4" May, 2010. They gained knowledge about developed technologies and
activities of AFRI through visiting the Extension & Interpretation Centre and experimental
nursery of AFRI,

Thirty students of B. Sc. Lachoo Memorial College of Science and Technology, Jodhpur

visited AFRI, Jadhpur on 7 May, 2010. They learned about the technologies developed and |

activities of AFRI by visiting the soil and water analysis Laboratory, Plant Tissue culture
Laboratory, Non wood forest product Laboratory and extension & interpretation Centre,
AFRL.

Twenty five students of M, Sc. (Final), Botany Department, Jainarayan VWyas University,
ladhpur visited AFRI, Jodhpur on 9" June, 2010. They learned about developed technologies
and activities of AFRI through visiting to the plant tissue culture |aboratory and extension K

interpretaticn centre, AFRI,

Thirty numbers of farmers from Ganganagar district, Rajasthan along with Agriculture !
officers wisited on 2™ July, 2010 to extension and interpretation center, AFRI, Jodhpur to |
know the forestry research activities of this institute. They were addressed by Director, |

AFRI and Head, Ecology Division, AFRI, Jodhpur.

Thirty four participants fram Jal Bhagirathi Foundation, Jodhpur visited AFRI, lodhpur on
13" August, 2010, Dr. G, Singh, Head, El:l:hln::u_::'l.r Mvision, AFRI, Jodhpur delivered details
about research activities. They learned about developed technologies and activities of AFRI
threugh visiting various labratories viz: soil and water analysis lab, plant tissue culture, and
non wood forest product and extension & interpretation centre, Experimental Nursery of
AFRI,

The twenty aight student of M, 5c. Wood Science and Technology, FRI Deemed University,
Dehradun visited AFRI, lodhpur on 24" August, 2010, Shri Ashok Kumar, Group Coordinator
{Research), AFRI, Jodhpur delivered details abaut research activities and functioning of the
institute, They gained knowledge aboul developed technologies and activities of AFRI
throwgh visiting various laboratories viz: soll and water anzalysis, plant tissue culture and
Mon wood forest product labaratories extension & interpretation centre and Experimental
nursery of AFRI.

M.Sc. (forestry] IV Year students |17 nos) af College of Forestry, Sirsi campus, University of
Agricultural Sciences, Dharwad (Karnataka) visited AFRI on 2™ Sep 2010. Dr. T. 5. Rarthare,
Directore, AFRI, lodhpur delivered details about research activities and functioning of the
institute. They gained knowledge about developed technologies and extension activities of
AFRI through visiting Forest Ecology Division, FGTB Div, Extension & Interpletat:i_nn Centre of
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Agroforestry & Extension Division and Expermental Nursary of Silviculture Crvision, AFRI

Twienty five university teachers of refresher cowrss of Zoology Department, Jainarayan Vyas
University, Jodhpur visited AFRI, Jodhpur on 23" September, 2010. They learned about
developed tachnologies and activities of AFRI through visiting to the plant tissue culture
and, Forest Ecology laboratories and demonstrated at Extension & Interpretation Centre,
AFRI,

Twenty seven foresters of Forest Training College, Alwar Rajasthan visited AFRI, lodhpur on
26™ September, 2010. They gained knowledge about developed technologies and activities
of AFRI through wvisiting the Extension B Interpretation Centre, Agroforestry B Extension
Division and Experimental Nursery of AFRI. |
Dr. T. 5. Rathore, Director briefed through to the SFS probationers {40+41 nos.), Central
Academy, Dehradun during visit at AFRI, jodhpur on 10" Oct, 2010 and 197" Oct, 2010, They
learmed about developed technologies and activities by AFRI, Jodhpur.

Sh. Anant Roy, Honourable Forest Minister, West Bengal state visited AFRI, lodhpur on 20th
and 217 Octaber, 2010. He tearned about developed technologies and activities by AFRI,
Jodhpur. He visited Forest Ecology labs, interacted and addressed to Forest officials and
scientists of AFRI, visited AFRI nursery. Director AFRI, CCFs lodhpur and WL informed to MIC,
FT, W about various works. Later on, as per his prefized programme he visited VWK works at
Mohangarh and Bikaner with Sh M R Baloch, IFS HoD/AFED and Silva, AFRI and with local
Forast officials from RFD.

Acquainted 70 students of M.5¢. Botany and B.Sc. Biotechnology, RKKGPS with the Research
Highlights of the Institute, They also visited AFRI Model Mursery and Extension and
Interpretation Centre on 4 December, 2010,

Fourty two participants as lecturers from UGC -Academic Staff College, Jai Narayan Vyas
University, ledhpur visited Institute, AFRI Mode| Nuresery and Extension and Interpretation
Centre on 8" December, 2010.

Acquainted 99 students of B.Sc., RKKGPS with the Research Highlights of the Institute on
10™ December, 2010. They learmed about developed technologies and actiities of AFRI '
through visiting to the plant tissue culture technigues in the lab. Forest Ecology Division
and demonstrated at Extension & Interpretation Centre, AFRI

Fighteen numbers of foresters of Forast Training Institute, Pinjore and Haryana visited AFRI,
lodhpur on 2™ January, 2011 They gained knowledge about developed technologies and
activities of AFRI through wisiting variaus divisions viz: soil and water analysis, plant tizsue
culture and Mon wood forest product laboratories, Extension & Interpretation Centre and
Experimental Mursery AFRI,

Participated in X1 Paschimi Rajasthan Hasta-shilp Utsav 2011, Jodhpur organized by DIC and
District Administration to acquaint students, NGOs, progressive farmers and others with
research highlights and technologies of AFRI from 2™ to 117 January, 2011,

Fiffty four students Aryabhatta College, Ajmer (Rajasthan) visited AFRI, Jodhpur on 70
January, 2011, They learned about developed technologies and activities of AFRI through
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ating laboratories and Extension & InteipretatiI:T Centre.
Zourty four students of College of Forestry, Dr, ¥. 5 Parmar University of Horticulture and
arestry Solen (H.P.) wisited AFRI, Jodhpur on 11" January, 2011, They learmed about
seveloped technologies and activities of AFRI through visiting laboratories Extension &
~rerpretation Centre and Experimental Nursery of Silviculture Division, AFRI
inri K.5.Chouhan, IFS, CCF, Haryana, Panchkula, Shri Jagdish Chander, IFS,CF, Research
sircie, Pinjore, Shri Balbir Singh Khokha, HFS, Divisional Forest Officer, Seed Collection
Toyision, Pinjore and Shel Paramjit Sagwan, Divisional Forest Officer, Research Division,
Finjore visibed Institute from 31-1-11 to 2-2-11.0r, T.%. Rathore, Director, AFRI brieted them
ipout the Research Highlights of the Institute. They also visited Gangani Experimental Trial,
5PN Model Mursery and Extension and Interpretation Centre.
Sty students of M.5c. Botany (Prev, & Final) escorted by two lecturers from Gowt. Lohiya
“ollege, Churu, Rajasthan visited Institute on 3™ February, 2011, They were acquainted with
tna Research Highlights of the Institute. They also visited AFRI Model Mursary and Extension
=l Interpretation Centre.
Thirty four participants of 74" Orientation Programme organized by UGC-Academic Staff
College, Jal Narayan Wyas University, Jodhpur visited Institute, AFRI Model Nursery and
cwtension and Interpretation Centre on 3™ February, 2011, They learned about developed
rechnobogies and activities of AFRI.
Trirty four participants of UGC-Academic Staff College; Jai Marayan Vyas Liniversity,
Jodhpur visited Institute, AFRI Model Mursery and Extension and Interpretation Centre an
3" Feb, 2011 They learned about developed technologies and activities of AFRI
Thirty Farmers from IFFCO, lodhpur Division visited different research divisions of the
institute, AFRI Model Mursery and Extension and Interpretation Centre on 107 February,
2011. They learned about developed technologies and activities of AFRI,
Twenty five Forest Range Officers as trainees of Uttarakhand Forest Training Academy,
Haldwani, and Mainital visited AFRE, Jodhpur on 24" February, 2011. They gained knowledge
sbout developed technologies and activities of AFRI through wvisiting variows divisions and
dernonstrated Extension & Interpretation Centre,

3.1 FRI University {Applicable for FRI, Dehradun only )

3.2 Trainings Organized

Drganized a technical training on increasing productivity of wastelands, for 35 farmers and
officials of Agriculture Department, Sri Ganganagar district, on 2™ July, 2010

Drganized traning cum field visit in coloabration with Jal Bhagirathi Foundation, Jadhpur for
farmers and field functionaries on 13th August, 2010,

Drganized workshop-cum meeting on Khejri mortality on 217 3" August 2010 in which
Scientists from different Institutes of ICFRE, ICAR, NGO's, and progressive farmers
participated and visited to Khejri mortality areas in Nagour, Rajasthan,

Organised one week refresher course training for IFS officers from 27-31st [Eecembe r, 2010
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propagation technigues at Hi-Tech nursery, developed Silvi-pastural model at Mocharal,

on integrated approach for sustanable devetopmeent OF Ir3ghe desert ecosysiem.

I = s

2]

= DOrganised summer training on plant tssue culture and DolecnnologY during 1st -14st June,

2010

» One days training programme’Van Ayum Krishi LTinan was mointy arganized by AFRI wath
™ May, 2011 inwhich Dr T 5

vichar Munch Abu Road for around 100 nos of farmers on
Rathore Director AERI, Sh M R Baloch IFS Head Extension and Dr G Singh, %¢ F Head,FE Dav
deliverad the lectures on various forestry research activities of AFRL

s Three days VWK training was organized at Kishan Bhawan, Bikamer during 4-6" Oct, 2010,

Tatal 41 participants [31 forest staffs and 10 farmers) were attended training. They learned
techniques of conservation and economic benefits of agroforestry, cultivation of arid fruit
tree and production, losses from rat and Its control, nursery technigues for cutting, grafting
and high quality seed production, use of biofertilizers in forestry and compasting
technigues. Training was organized by delivering both lectures and onsite demanstration

W',

Fig 42, VK training inauguration (by DCF,  Fig 43. VVE training at Van Chetana Kendra,
Bhuj} at Van Chetana Kendra, Bhu| on 147 Bhujon 14" Dee, 2010
Dec, 2010

Fig 44. Demanstration of macra Fig 45. VWK training participants visiting AFRI

Bhuj, on 15" Dec, 2010 Bhuj on 15th Dec, 2010




+« [emo ﬁilnirng: One days Demo m‘lhg-e training was organized at the Arid Forest Research
~stitute, Jodhpur on 4th March, 2011, The total 35 participants {12 forest staffs and 23
‘arrmiors) were attended training. They learned about various nursery techniques and VAM,
‘omposting manure forming techniques. Training were mainly organized in demonstration
MOEe,

fig 46. Demo village training inausguration at  Fig 47. Demonstration of composting

AFR1, Jodhpur an 4th March, 2011 technigues  to  the  participants  at
experimental nursery, AFRI on 4th March,
2011

Fig 48, Demo training participants visit to Fig 43 Demonstration  af  WVAM
medicinal garden at nursery, AFRI on 4th  application in nursery 1o trainees at
\arch, 2011 nursery, AFRl an 4th March, 2011.

3.5 visits Abeoad
Ml

3.4 Participation in Seminars/Symposia/ Workshops/Trainings

s+ %mt Bhawana Sharma, Scientist B attended and presented paper on role of mycorrhizal
fungi in enhancing fertility of forest soil of arid zane, in Mational seminar on “Impact of
climate change on biodiversity and challenges in thar desert” on 9th July, 2010 at Desert
Reglanal Centre, Zoological Survey of India, lodhpur,




w

5mi. Bhawana Sharma participated in nationa! seminar on Impact of climate change on
biodiversity and challenges in Thar Desert held on 9 July, 2010, oreanised by Desert
Regional Centre, Zoological Survey of |ndia, Jodhpur.

¥
Dr. Bilas Singh, Research Officer, G. Singh, Scientist F & 7. 5. Rathore, Director attended

workshop on "Sustainable participatory management of natural resources to control land
degradation v the thar desert ecosystern” at Jal Bhagirathi Foundation, Bijola, Jodhpur
(Rajasthan] on 20" October, 2010, _.

Dr. Bilas Singh, Ressarch Officer attended seminar on Bamboo under Mational bamboo
mission organized by Agriculture Department at Abu Road, Sirohi, Rajasthan on 3% Feb,
2011.

Dr. Bilas Singh, Research Officer participated in National workshop on Prosopis fuliffora: Past
Present & Future at Cantral Arid Zone Research Institute, lodhpur on 23-24 March, 2011.

Dr. Bilas $ingh, Research Officer participated in one day water management training on 297
March, 2011 organized by Central Ground Water Board (WZ), Jaipur at CAZRI, Jodhpur

Dr. G. Singh, Scientist F attended and presented paper on habitats and vegetation diversity
in berefits of local people of thar desert of India, Desert biodiversity workshop: Priority
conservation of grasses, trees and fauna,” organized by WWFIndia, Mehrangarh Museum

Trust, INTACH, AFRI, Tiger Watch, Bishnol Tigers Vanya and Faryavaran 3anstha, and TW5I at
AFRI, Jodhpur, on 11-12" October, 2010.

Dr. G. Singh, Scientist F and Bilas Singh, R.O. Attended and presented paper on Biomass:
production and equations for predicting biomass of different component of Prosopis
Juliffora growing naturally in arid and semi arid areas of Rajasthan, National workshop an
'"Prospis juliflora: past, present and future, hald at CAZRI, Jodhpur on 23-24 March 2011,

Dr, G. Singh, Scientist F participated and presented different technologies related to land
degradation in SLEM workshop held at ICFRE, Dehradun on 29-30th September, 2010,

Or. G. Singh, Scientist F attended participated in workshop on “Science-based policy optio :
for climate change adaptation in Rajasthan” organized by Rajasthan Pollution Cantrol Board,
Jaipur 24-25th Feb, 2011

Dr. G.5ingh and MN.Bala attended Mational workshap on Prasopis julifiore: past present a
future, 23" and 24" March 2011.CAZRI, Jodhpur.

Dr. K.K. Srivastava, participated in national seminar on Impact of climate change
biodiversity and challenges in thar desert held on g Juby, 2010 organised by De
Regional Centre, Zoological Survey of India, Jodhpur.

Dr. K.K. Srivastava, 5clentist F attended and presented paper on A-mycorrhizal diversity
mehndi & ashwagandha at western Raasthan™ poster presentation |n National seminar
“Impact of elimate change on biodiversity and challenges in thar desert” on 9th july, 20103
Desert Regional Centre, Zoological Survey of india, Jodhpur.
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« Dr. Mala Rathore, Scientist D attended Mational seminar on impact of dimate change on
biodiversity and challenges in thar desert organaized by 251, Jodhpur on 9 July, 2010 and
presented paper on Endangered plant species of and and semi-arid rone and award |
received on the poster presentation,

* Shri M. R. Baloch, Head, Agroforestry & Extension Division attended two days workshop for
IF5 officers on the subject 'Personal & Employees job satisfaction at IMTR, Goa held fram
December 02-03, 2010,

* Shri M. Bala, 5cientist E attended one day Seminar on “Krishi prodyogiki dwara khaddann,
pashan ebam Paryavaran suraksha” at Agricufture Research Station, Keshwana, Jalore
onl8th February, 2011.

* 5hr M. Bala, Scientist E, attended Mational seminar on combating envirenmental

degradation on 26" -27" luly, 2010 organized by Gujarat Ecology Commission, at

Gandhinagar,

* Shri N. K Limba attended the B™ All India People’s Technology Congress, 11" . 127
February, 2001 Science City & Energy Park, Kolkata,

« Dr. Neelam Verma, Research Officer attended and presented paper Seasonal variation of
am fungt in khejri (P. cineraria |. druce) in western Rajasthan in National seminar on “Impact
of climate change on biodiversity and challanges in thar desert” an 9th July, 2010 at Desert '
Regional Centre, Zoological Survey of India, Jodhpur,
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* Dr. Ranjana Arya, Scientist E, attended IUFRO sympesium on, Shart rotation Forestry:
synergies for wood production and environmental amelioration at Punjab Agriculture
University, Ludhiana on Feb 10-11", 2011 and presented pa per on biomass production from
Solvadora persica and Acocio ampliceps after five years of growth on arid salt affected sandy
s0ils i India.

* Dr. Ranjana Arya, Scientist E attended MNational symposium arganized by Gujarat Institute of
Desert Ecology at Bhu) from 4-5" march, 2011 and presented paper on Silvi-pastoral studies
using Cenchrus ciliaris and €. setigerous in combination with two different top feed specios
to enhance the productivity of degraded farest land.

* Dr. Ranjana Arya , Scientist E, attended Biodiversity warkshop on 9-10 Sep, 2010 organized
by WWEF-India, Mehrangarh Museum Trust, INTACH, AFRI, Tiger Watch, Bishnol Tigers Vanya
and Paryavaran Sanstha, and TWS! at AFRI, Jodhpur, on 11-12" October, 2010 and
presented paper "Effect of plantation activities on biodiversity status on arid salt affected
sail”, [
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k l.'.!_'lzlﬂgﬂ_ B Forest™ at ICFRE Dehradun from lan 29-Feb &, 2011,

Dr. Ranjana Arya , Sclentist E attended workshop on New frontiers and future of wood
science and technology in India" at 1WST Bangalore on 207" Jan, 2011 and presented papar
potential of lesser known timber species of arid region for handicraft industries of Rajasthan
and received second prize .

Dr. Ranjana Arya , Scientist E attended National Warkshop on Prosopis juwioflora: Past,
Present and Future organized by the CAZRI, Jodhpur on 23-24 March, 2011 and presented |
paper on Natural germination of Salvadora persica under Prosopis juliflera in the protected
conditions onarid salt affected soils in Jodhpur, Rajasthan,

Dr. 5.1. Ahmed, Scientist F attended and presented paper Effect of bio-agents/bicpesticidal
treatment on yield of mehndi & isabgol crops agalnst key insect pests & diseases, in
National seminar on “Impact of climate change on biodiversity and challenges in thar
desert” an 9th July, 2010 a1 Desert Regional Centre, Zoalogical Survey of india, lodhpur.

5 Dr. angeeta Singh, Research Officer attended the Induction training for scientists and
research officers of ICFRE at Dehradun frem 15" March to 21™ May, 2010.

Smi. Sangeeta Tripathi, RO attended National conference on forest people interaction held
in Pokhara, Nepal on B-Flune, 2020,

mt. Seema Kumar, Scientist D, G. Singh, Scientist F B T. 5. Rathore, Directar, AFRI,.
participated in one day consultative meeting on 'Biodiversity: challenges and |ssues
organized by ICFRE and FRI, Dehradun on 16th December, 2010, -

Smt. Seema Kumar attended and participated in the meeting organised by President,

Agriculture technology management agency (ATMA), Jodhpur held at Zila Collector's office,
Jodhpur on May Bth, 2010,

Smt. Seema Kumar participated in national workshop on Prosopis juliflora: Past, present and
future (NAIP component-11} held at CAZRI, Jodhpur from March, 23 to 24, 2011
e

Dr, T. % Rathore, Director, AFRI, |, DL Arva, Scientist F & Sarita Arya, Scientist E participated
in Mational Symposiym on “Recent advances in plant tissue culture and biotechnotogical
researches in India & XXX Annual meet of Plant tissue culture association (INDIA) February
dth- 6th, 2011. o .

v

Dr. T.5.Rathare and Dr. G.Singh attended Mational Seminar on impact of climate change an
biodiversity and challenges in Thar Desert, 9" July, 2010, organised by Desert Regional
Centre, Zoological survey of India, Jodhpur. 251, Jodhpur,

Dr. LK. Tamar, Scientist E attended and participated as a rasource person in three dayss
WK training for farmers/forest field functionaries of Kutchh Circle at Bhuj, Gujarat during
Dec. 13-15, 2010,

Dr. UK. Tomar, Scientist E attended and participated in specialized training on "Cli
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« Dr. UK Tomar, Scientist E attended and participated Consultative workshop on Forest |
Genetics Resource Management Network (FGRMN) at IFGTB Coimbatore on March 9-10, |
2011 |

& Extension Panorama/Activities
= Mational Forest Library and Information Centre (NFLIC) (Applicable for FRI, Dehradun only)
« Environmental Infarmation System (ENVIS] {Applicable for FRI, Dehradun only)

i 1 Report on Van Vigyan Kendra (VWK) and Demo Village (DV)

“-ogress/Status Report of Van Vigyan Kendras, under AFRI, Jodhpur
-=zta wise locations of established and proposed VVKs

-nmwal (Bikaner |, Rajasthan, established
vpardi Beedi (Rajkot] Gujarat, established
_aana Mursery, Khanwel [Silvasa) Dadra & Magar Haveli and Daman, under process [

VK at Bichhawal Mursery, Bikaner (Rajasthan)

=-ious meetings were conducted with Rajasthan Forest officials regarding VVE waorks. Under
- 3sthan VWK hi-tech nurseries [at Bichhwal, Bikaner with its satellite facility at Mohangargh) of
-7 Rajasthan were upgraded/renovated in 2009-10

pratenance of Hi-Tech Nursery Bichhwal, Bikaner -

sintenance works of Hi =Tech nursery Bichhwal, Bikaner have been executed; rice husk for
rting medium, insecticide, seeds and PYC pipe were procured for the Hi-Tech nursery

» Raising/ Distribution of Seedlings: - In 2010-11, 3000 quality seedlings of Prosopls cinerono
and Dalbergio sissoo have been raised in Hi-Tech nursery Bichhwal, under VVE. Total 10,000
nos of Khejri [P, cinareria) seedlings raised in 2009-10 under VWK were distributed/sold
during 2010-11 to 66 farmers on subsidised rate.

¥ Extension activities: Display boards (6 nos) were displayed at the Hi-Tech nursery Bichhwal,
Bikaner for farmers/stakehalders under WE, Bikaner,

« WK Training - Three days tralning programme for farmers and field functionaries under Van
Vigyan Kendra [VVK] Bikaner was organized by the AFRI, lodhpur with the help of Rajasthan
Forest Department on 4-6th Oct, 2010 at  Kisan Bhawan, Bikaner. 41 participants (31 forest
staffs and 10 farmers] from various villages/ranges of Bikaner, Chhattargarh, and Shree
Ganganagar divisions wers attended training. Training was given on conservation and
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rat and its control, nursery techniques for cutting, grafting and high quality seed production,
| use of blofertilizers in forestry and organic and composting technigues. Training was
organized by delivering lectures and onsite demonstratio. Director AFRI and senior
‘ scientist/Officers from AFRI delivered lectures & demonstrated techniques on various aspect
of forestry. Some local resource persons were also invited for lecture from the Institute of
Arid Horticulture and Ganga 5ingh University, Bikaner.

|

i VVK at Chhipardi Beedi, Rajkot (Gujarat)
Meetings arganized between AFRI official and additional PCCF (Research|, CF {Research) and DCF

| |Research) and Modal Officer (VWK) at GFRI, Gandhinagar regarding research demanstration,

renovation of Hi-Tech nursery, raising of high guality seedlings and training works for financial year

2010-11. DCF (Res) was briefed about the works under VVE, which need to be taken up at VWK

Display Centre & VWEK's modal nursery at R&D Centre, Rajkot

+ Maintenance of Hi-tech nursery: Maintenance works of Hi —Tech nursery, Chhipardi Beedi,
Rajkot have been executed. Garden pipe, fogger and accessories, fertilizer and insechicide
were procured for the Hi-Tech nursery,

s [Extension activities: Display boards (6 nos) displayed at the Research and Developrent
Centre, Rajkot for farmers/stakehalders under VWK, Rajkot,

o VWK troining: Three days training programme for farmers and field functionaries under Van
Vigyan Kendra, organized by the AFRI, Jodhpur, with the help of Gujarat Forest Department
an 14-16" Dec, 2010 at Van Chetana Kenda, Bhuj {Gujarat). Total 59 participants [38 forest
staffs and 21 farmers} were attended training. Both classroom lecturers and field wisit were
included in this training programme. Training was given on economic benefits of agroforestry,

| silvipastural techniques for fodder production Kutchh region, types of grasses E range
managament of Kutchh region, Tree improvement programme, soil & water conservation
| technigues, and afforestation techniques for saline land of Kutchh region, peoples
| sepsitization techniques for forestry extension and organic farming and composting
| technigques. Training was organized by delivering lectures and onsite demonstration. During
the field visit, the participants learned the advance technigues through demonstrations of
vegetative propagation of tree species, vermi composting at Hi-tech nursery, Bhu), guggs®
plantation and nursery, Vandal VWK training participants also visited silvi-pastural modet
| developed by the AFRI al Mocharal, Bhuj,
| = High Quality Seedling raising and distribution: Total 3000 high quality seedlings of Corgie
mixg, Cosuaring equisetifofio and Fucolyptus hybrid from seeds/cuttings and Ji
mauritiona, , Emblica officinalis by grafting/budding produced, 500 seedlings were raised &
| pach species in hi-tech nursery at Research and Dewvelopment Centre, Rajkot :
farmers/stakehalders under YWE during 2010-11 for distribution to stakeholders on subsid
| rates.
| = Total 4935 seedlings raised In 2009-10 under VK were distributed/sold to 15 farmers.

[
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« The maintained hi-tech nursery facilities and utilized by the GFD for vegetative propagation

Fig-Sl:!_.h:'l-eq-tinE of ICFRE team with DCF I'F:l Flg 51, Building ana ghg sil;; fiesr pr_|:|-p.|:|5E|:.|.- {r{rp: |
Silvasa Silvasa J

and ra'|-5lng seed I:asecﬁq Jatit-.r EEEdl.ings of various SpeCes,

tmanwel (Dadra & Nagar Haveli and Daman) proposed VWK

-=tablishment and strengthening of VWK
Rabindra kumar, DDG [Ext}, ICFRE, Dehradun and Dr. Bilas Singh, Research Officer visited |
zsa, Dadra & MNagar Havell and meetings held with DCF, Silvasa on 28th Jan, 2011 with ICFRE
“cials, shri Karmal Datta, CF (Daman) and O/C of DCF (T), Silvasa and Shri Dilip Singh Mangrola, |
LCE Wild), Silvasa, Dadra & Magar Haveli FD regarding signing of MOU and VVE activities carried
=zular correspondence through telephonic, fax and e-mall for signing of MOU & VWK works, The .
e officers had a visit to proposed nursery and VYK display centre at Khanvel, around 19 km |
v 2y from Silvasa. During visit of the nursery, it was visualized that exiting propased VYK building i
require repaining before establishing WWE display centre. I

“n2 WModel MOU further handed over to Shri Kamal Datta, CF for approval. Howewver, MOU of WVWE,
~anwaell, Silvasa has not been approved till date by DNH autharity. Therefore, FD, DNH could nat
~=rmit AFRI to take up ary activities of WK at Khanwel, Silvasa,

Zema village, Salavas, (Jodhpur)

Zstablishment and strengthening: MOL signed between Director, AFRl and Sarpanch, Salawas
age, Jodhpur for establishment of Demo village at Tikeshwar Bakarl, Salawas, lodhpur on 14™
“crober, 2010. Fifty seedlings of different tree species were planted at Tikeshwar Bakari, Salawas by
LERI officials and Salawas villagers as cerermonial function. Demontration Hall of Demo village and
inlay material were inaugurated by the Director, AFRI, Jodhpur and Sarpanch, Salawas village,
~dhpur. '




Fig 52. AFRI Scientists visited proposed Fig 53. Sarpanch 5h. Qma Ram Patel,
Demo willage site, Tikeswar Bhakard, planting sapling during ceremonial planting
Salawas, Jadhpur on 14th Ocr, 2010 for function at Deme village site, Tikeswar
technology demonstration Bhakarl, Salawas, Jodhpur on 14" Oct, 2010

Fig 54. Dr. T.5 Rathare, Director, AFRI, FIg 55. MOU signing hetween the Director,
Jodhpur Inaugurating Dema village display  AFRI, Jedhpur and  Sarpanch, Salawas
centre  building  at Tikeswar Bhakari, willage, Jodhpur at  Tikeswar Bhakarl, |
Salawas, lodhpur on 14th Cel, 2010 Salawias on 14th Oct, 2010

Demo site: Site was selected near to SFD nursery, Salawas, Jodhpur to establish agroshed compost
unit and other nursery activities for demonstration purposes as well as high quality seedling
production for farmer/stakeheolders. Compost chamber and agroshade net house and soil
conservation works have been taken up through Silviculture and Forest Ecclogy Division, AFRL

| Jodhpur.

The selected area (7.0 ha) of community land at Tikeswar Bhakar, 5alawas su rveyed, plan and map
were prepared 1o execute the soil and water conservation measures and silvipastaral model, The
Mol with Salavas (Gram Panchayat) was signed on Oct 14th, 2010, Later on in Nov, 2020 additionat
land 11,5 ha) of Salavas GP has been earmarked for Demo site adjacent to Salavas nursery.Salavss :
| GP's land {1800 M’} presently under the custody of RFD at Salavas Nursery also has been all
far Demo purpose through a Mol {with DFO/lodhpur) an Feb, 2011.

Demo training: Orne days demao training was organized at nursery AERI, Jodhpur an 4th March
2011, The total 35 participants {12 forest staffs and 23 farmers) attended training. Training was
giver on various nursery technigues, VAN, organic and composting technigues etc. Traiming
| mainly organized in demonstration mode,
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‘215 communication material and medla .

« Information booklet of AFRE: Information booklets of AFRIin Hindi language {4750
numbers) were published under VWK for wide circulation and distribution to farmers/
stakeholdersforganisaions, Training programmes of VK of Bikaner and Rajkot and Dema
village were given wide publicity in many daily lecal news papers (Hindi and Gujarati).

» AFRI Darpan: Special issues of AFRI Darpan (Quarterly Magazine in Hindi, Vol 1-2, Year 8,
| on WWE and Dema and extension activities was brought to highlight AFRI's extension
activities.

s AFRI Publications: Published 12,800 pamphlets (4600 in English and 8200 in Hindi) on
"Khejri Maortality: Causes, severity and Remedies in Rajasthan” and “wisssil ameena A
EhEE T AT T respectively,

« Prepared 30 display Boards [15 each} on Deficiency symptoms of various nutrients in plants
and o & Fies 3 Steg T Eeayt & g9 @ Jaey

s AFRI Calendar-2000 Short Term Training Courses & Other Activities,

v Following pamphlet were published: L-\ _

=  The International Day for biological diversity 2010
/% June Warld Erwironment Day Marny 5pecies, One Planet, One Future
o 17 June 2010 World Day to Combat Desertification

» Ahstroct entitled Prosopis julifloro — a tree for prosperity of arid lands" In: Prosopis fuliflora:

Past, Present and Future. pg. 36, CAZRI, Jodhpur, ICAR Publication."

Svaluation of VWE-Damo:

'ri Pankaj Agarwal, ADG (PF), ICFRE, Dehradun visited Demo village site Salavas, lodhpur zlong
tn Or. T.5. Rathore, Director, Shrei . M,A, Baloch, HOD/AFEE Div. and Dr. Bllas Singh, RO, AFRI and
zluated the Dema activities on 29" Nov, 2010, He also discussed with Rajasthan Forest
spartment officials and villagers of 5alavas.

=i Pankaj Agarwal, IFS, ADG [PF), ICFRE, Dehradun evaluated the VWK activities in Bikaner &
arelite nursery at Mohangarh, Jaisalmer. A meeting was held on 307 Nov, 2010 at CCF office,

xaner between ICFRE officers and SFD officials during VVK evaluation visit of Shri Pankaj Agarwal.
e meeting was organized to discuss about VWK activities and issues and attended by Sh. A5,
Jury, CCF, Sh. Udai Shankar, CF and Sh. D.R. Sharan, DCF & Nodal Offier, Bikaner Div-i, GNP area,
“ixanar, Shri Panka) Agarwal and Dr. Bilas Singh, AFRI, Jodhpur. The ADG [PF} expressed his views
=zarding WWK concept, activities, progress linking VWK development with SFD works. The CCF &
JCF alse discussed about other relavant issues common to AFRI & SFD. They visited renovated Hi-
Tech nursery under VWK and provenance trial of Rohida {Tecomella undulata), Bicchwal, Bikaner.
2iso visited renovated satellite nursery at Mohangarh, Jaisalmer on 1% Dec, 2010.

79



Fig 56. Shri Pankaj Agarwal, ADG {PF), ICFRE, Fig 57. Shri Pankaj Agarwal, ADG (PF), ICFRE,
Dehradun visited Demo village site at Salawas, discussing  with Shri A5, Guru, CCF, IGNP
lodhpur along with Dr, T.5. Rathore, Director, area, Bikaner in the rencwsted Hi-Tech
Shri, MLE. Babach, HOD/AFRE Div nursery, Bicchenal, Bikanes

Flg 58. Shri Panka] Agarwal, ADG (PF), ICFRE, Fig 59. Shri Pankaj Agarwal, ADG (PF), ICFRE,
Dehsadun obsarving display material with Shn  Dehradun with AFD Officials at renovated |
Udal Shakar, CF, IEMP area, Bilkaner in the WWE  satelite  nursery mahangarh, laisaimer
Display room, Hi-Tech nursery, Bicchwal, Bikaner  under VVE, Bikaner on 151 Dec, 2010

on 30ch ko, 2010

4.2 Technology Transffered

1. Rehabilitation of degraded Aravili hills

Disturbances to the natural habitats through overgrazing, vegetation removal and mining s a
commaon feature in most of the hilly areas like Aravallis, which is an ancient mountain and cne
of the otdest geological formations in the world and the home of many tribes of india, leading
biclogical invasion and land degradation i.e_, desertification. To restore these degraded hills, an
experiment was conducted by applying ralnwater harvesting (RWH] and afforestation with
different tree species (Zizyphus maouritiong, Acodo cotechu, Azadirochta indico, Emblico
officinglis, Dendrocalomus strictus, Gmeling arbores, Holoptelia integrifofic and Syrigium
curnini], RWH structures {Contour trench [CT], gradenie [GDY, box trench [BT], V-ditch [VD] and
a cortrol) and slope gradient (<10%, 10-20% and >20%] of plots were two levels of freatments
Application on RWH improved soil characteristics like, reduction in soil pH and EC, and increase
in soil organic carbon, NOs-N and PO.-P and reduced the gradients in soll water and nutrients




-=tween the plats of £10% slope and >20% slope, This not only reduced run-off water, soll and |
~utrient losses and enhanced the growth of the planted seedlings, but also increased
-erhaceous layer productivity by 24 to 62% [average of six years] and soil carbon stock [by 3.8-
“oid}. Contour trench and box trench were beneficial in plant growth, whereas gradonie and Y-
“itch treatments were best for herbaceous growth and productivity. The impact of this practice
~as an increass In number of species from 39 in 2005 to 92 in 20089, increased water availability
seriod from Mowvember to January/ March, fuel wood supply and fodder availability that
-azulted in enhanced socioeconomic condition of the tribal people residing nearby areas, Thus,
swH and afforestation facilitates restoration process in degraded hills by improving soil
nutrients, reducing resource gradient between slopes and enhancing plant growth and herbage '
Slomass.

{d)
Fig 60. Initial status of the hills (a & b) and herbaceous layer and
plant grawth during restaraticn of degraded Aravalli at Banswara
in October, 2010 (¢ & d).

- tension: Visits were made by the state forest department officials far replication by them for the
-Aaption of technology and rehabilitation of degraded Aravalll hills. Results were published and
—resented in seminars, workshops and training programmes for wider pubiicity for adoption.




4.3 Research Publications

A. Research Papers in Scientific Journals

- Abha Rani, Pravin H. Chawhaan and Mala Rathore {2010}, Extraction and X ray diffraction
studies on starches of forest origing Jadian Forester 136{12): 1688-1692.

. Abha Rani, Pravin H. Chawhaan and Mala Rathore (2011). Seeds of Myplis svovealens- A
. source of mucilzge. Indion Forester 137(6): 744-750.

_ :'-‘F ; ;" Annapurna, 0. and T.5. Rathore (2010). Direct adventitious shoot induction and plant
{ /‘é | A regeneration of Embelio rites Burn F. Plont Cell tissue and Organ Cuffur. 101:263-277,

1 2 *-,rT ¥ f Annapurna, 0. and T.5. Bathore [2010). Micropropagation of Embelio ribes Burn F. thorugh
P profifcation of adult plant axillary shoots. in wira Celluar and Development Biology-Flant
46(2):180-191

i j Arya, 5., Sharma, 5., Rathi N., Kamal, B. and 1.D. Arya (2010}, Conservation of biodiversity
of highly important medn:mal plants of India through tissue culiure technology- a review.
Agric. Bigl. LN, Am., 2151-7517 {2010).

- Bilas Singh and 5. K. Sharma [2010). An impact assessment of sustainable forest
management on socio-economic development in Gujarat state of India.  Marture ond
Science 8[8): 168-173.

I. ——

v ,_i-",--J D. k. Mishra (2009), Selection of candidate plus phenotypes of Jotropho curcas L. using
/ method of pair comparisons. Biomass & Bioenergy. 33:542-544.

-1,. 0. K. Mishra and Devendra Kumar [2009). Development of suitable agronomic practices for
' important medicinal plants under irrigated and rainfed conditions in Rajasthan. Indian
Forester, 135(8): 1088-10498,

i D. K. Mishra and M. K. Bohra {2010). Establishment of seed production area of Euml'}rﬂtw_
comalgdulensis var. comaldulensis in Rajasthan. Green Farming 1(1); 34-37.

& D. K. Mishra and N, K. Bohra (2011). Establishment of seed production area of ACOCiE '
nilotica 1L, ) delile var, indica in Rajasthan. Green Farming 2{2): 162-165,

L] Devendra Kumar and D. K. Mishra (2009), Influence of chemicals pre-treatment of
germination and seediings performance of fresh and stored Neem (Azodirachta indico &
Juss.) seed. Annals of Forestry 17 (2): 168-176.

| e |  Devendra Kumar and D. K. Michra, {2009) Influence
morphologically  superior and  inferior  trees on germination,  storability
sepdling  performance  of neem  (Azodirochta  indico AL Juss.)
Indian Forester, 135(5): 697-706.
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17} Mala Rathore and REK. Meena (2010]. Potential of utllizing Calotropis procera flower

' Ranjana Arya and Hemant Kumar [2010). Chemistry of Salvadore persica (Miswak): A boon |

ciltaris based silvipastoral system in community pastureland in Bhilwara district of
Rajasthan. Indian Forester, 136(7): B9E-909.

..r/ﬁ singh and M. Bhati and T, R. Rathod {2010). Use of tree seedlings for phytoremediation
of a municipal effluent used in dry areas of north-western India: plant growth and nutrient
uptake. Ecological Engineering, 36; 1299-1306.

_ /G, Singh and T.R. Rathod (2010} Irrigation levels, nutrient uptake and productivity in
Acacia nilotica seadlings in Indian desert. Archive of Agronomy & Soil Science, 56{3): 311-
323.

/é Singh, Abha Rani, N, Bala, S. Upadhyaya, 5.R, Baloch and N.K, Limba (2010}, Resource
avallability through rainwater harvesting influenced vegetation diversity and herbage yield
In southern Aravalli hills of indla. Frontiers of Agricuiture in Ching, 4{2): 145-158.

Genda Singh and Bilas Singh {2010). Assessment of growth and biomass production of
Cenchrus setigerus based silvipastoral system in community pasture land in Bhilwara
District of Rajasthan. Indion Forester 136(7); 298-909.

G. Singh, N. Bala and C.5. Purohit {2011). Frogrostls tremuio (Lam.) Hochst, ex Steud var.
Gajanandh, a new variety from Indian desert. Indion Forester, |6):796-798.

I
Mala Rathore (2010). Chemical constituents from Calotropis procero—the Giant Milkweed,
Envis For. Bull, 10(1):172-180.

Mala Rathore (2010). Leaf protein concentrate as food supplerment from arid zone plants.
Dietary Sup.7 (2):97-103.

Mala Rathore (2011). Utilizing wastelands for growing Cymbopagon spp in arid zone’ Agric, |
Bicl. Res. 27(1); 32-40,

blomass as a renewable source of energy. 1. Phytology 2{1):78-83.

M. K. Bohra, ). K Shukla, A. Tripathi and D. K. Mishra {2011). Neem - a wonder tree. MFP
Mews XX (1) 13-15.

to saline wasteland. Envis Forestry Bulletin 10{1):153-165.

Ranjana Arya, R, R. lohara and R. L. Meena (2010). Performance of exotic Acocio spp an
highly saline black silty clay soil in the little rann of Kachchh. Current Agriculture 34{1-2):
B9-73.

5.K Sharma, LM. Choube, 5. Arya and |.D. Arya (2010). Suitability of important bamboo |
species for pulp and paper industry: A vital source of long fiber pulp in India. Indian I Crop
- ACignces 5{1-2): 95-97,

/5 Sharma, B. Kamal, N. Rathi, 5. Chauhan, and . Arya [2010). in vitro rapid and mass Log
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multiplication of highly valuable medicinal plant Bocopa monnier! (L) Wetlist, African |
Jourmal of Biotechnology, 9 {43): B318-E322.

5. Sharma, M. Rathi, S. Nautlyal and 1D, Arya {2010}, Micropropagation studies in important
forest tree of high importance: an effort for large scale commercial multiplication and their
fiald plantation. Acta HoRt. (ISHS) B65: 255-264 .

Tarurm Kant {2010). Open source bioinformatics workbench options for life science
ressarchers. Mew York Sci, . 3(10); 82 = &7.

Tarun Kant, Sushma Prajapati and Ashok Kumar Parmar {2010). Efficient micropropagation
from cotyledonary node cultures of Commiphara wighti (&mn.} Bhandari, an endangered
medicinally important desert plant. J. Plant Develop, 17: 37-48,

Tarun Kant, U. K. Tamar, Sushma Prajapati and A. K. Parmar (2010). In vitro propagation as
a wiable conservation strategy for Cmmophoro wighti, an endangered medicinally
important desert tree, India. Conservation Evidence, 7, 94-9%,

Tarun Kant, V, 5. Gour and A. K. Parmar (2010). Economizing tissue culture technology
through use of low cost alternatives: a review, |, Phytalogical Res. 23(1): 65-70.

Tarun Kant, V. 5 Gour and Vieeeta Shrivastava (2010), Tissue culture studies on some
important blodiesel plants: a review ). Phytological Res. 23(1) : 17-22.

LK. Tomar and M. Kaushik { 2011). Neem Azadirachta indico (A Jusieu) biodiversity in india
for bioresource: Azadirachtin = &n important Mopesticide, Asian ), Exp. Sci, 25:15-21,

W, 5 Gour and Tarun Kant (2011). Efficacy of low cost gelling agents and carbon source
altermatives during /n witro rooting of Bolonites aegypticca and Phyllanthus emblica
micrashoots. Tree and Forestry Science and Biotechnology [2010]. 5 {1): 58-60

5. Viaswanth, B, Dhanya, 5. Purashotamm and T.5 Rathore {2010). Financial viability of
sandol (Santalum album) agroforestry practices in southern india. Indian J. Agrofortry 12
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Papers Published in Proceedings

B. Kaur, 5. Arya, N. Vijay, M. Chouhan and 1.D. Arya (2010). in witro Propagation protocol for
Dendrocolemus hemiltonii using nodal explants from mature clump. In: Advaces in Bamboo
plantation, management and utilization, pp 159-173, Arya, 1.D., Rathore, T.5., Arya, 5. and
Kant, T. (eds]. Vinay Printers, Jod hpur

D. K. Mishra, N. K. Bohra, , Atul Tripathi, R. L. Suara, ). K. Shukla and Arjun Ram (2011].
Performance of Commiphora wightii [Arn.) Bhandari under arid environmenL In:
Proceedings of the |V National forestry conference held at FRI, Dehradun, 9-11 December, |
2009, pp 73-B1.

Devendra Kumar, D. K. Mishra and 5. K. Sharma [2011). A simplified package of seed
processing of an important agroforestry species- Azadirachta ingica Juss for forestry feld
persannel, In: Proceedings of the IV National forestry conference held at FRI, Dehradun 9-11
Cecember 2009, pp B2-90.

Dhileepan, K., Balu, A. Ahmed, 5.1, Singh, 5, Srivastava, KK, Senthilkumar, M., Murugesan,
., Senthilkumar, P., Gorain, M., Sharma, A., Sharma, N., Mahalakshmi, R. and Shivas, R.
2010. New biological control opportunities for prickly acacia: exploration in india. In:
Proceedings of the 17" Australasion Weeds Conference, New Zealand plant protection
society, pp231-234, Zydembos, 5.M. [ed), Christchurch, Mew Zealand.

G. Singh, Abha Ranl and C.5, Purghit {2010} Plant associations and diversity of herbs and
grasses in a protected area in western Rajasthan. In: Proceeding of Impact of climate change
on biodiversity and challenges in Thar desert, pp. 166-172. Ramakrishna, K. Chandra, P.
Bohra and G. Sharma (Eds), Desert Regional Centre, 251, Jodhpur, India.

G. Singh and Smita Shukla (2010). Facilitative and competitive effects of desert plants and
their utilization in improving ecosystem productivity in Indian Desert. in: Proceeding of
impact of climate change on biodiversity and challenges in Thar desert, pp. 46-56.
Ramakrishna, K, Chandra, P. Bohra and G. Sharma (eds), Desert Regional Centre, Z5],
lodhpur, India.

Mala Rathore and Abha Rani {2011). Biologically active constituents from bamboo, In:
Productivity enhancement and value addition of Bamboo, pp 250-256, Sanjay 5ingh and
Rameshwar Das {eds). IFP, Ranchi. Publisedh by the india Publishers.

Mala Rathore and Sangeeta Tripathi (2010). Endangered plant species of arid and semi-arid '
zone. in: Proceedings of National seminar on Impact of climate change on biadiversity and
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Gaurav Sharma (eds), published by the DRC-25I, Jadhpur.

tMuyeed Ahmed, 5., DS Rajput, A.K, Dubey, K. Vignesh, 5. Viswanath, 5. and T.5. Rathare
{2011]. Application of hydropomics for early acclimatization and growth performance of
micropropagated bamboo plant lets {Bombuse bambos). In @ Enhancement and walue
addition of bamboos, pp. 150-154, Singh, 5. and Das R, [eds], published by the Institute of
Forest Productivity, Ranchil,

M. K. Bohra and D, . Mishra {2011). Bamboo types and usages with reference to Rajasthan
znd Gujarat. In Proceeding of Advances in bamboo plantation, management and utilization,
pp 240-247, . D. Arya, T. 5. Rathore, Sarita Arya and Tarun Kant (eds.}, published by the
AFRI, Jodhpur,

P.\V. Somashekhar, T.S. Rathore and G. loshi (2011). Macropropagation of Dendrocalomis
stocksil (Manro) M. Kumar, Ramesh and Unnikrishananan an over exploited soild bamboo
species of western ghats. In ; Advances in bamboo plantation, management and ultization,
pp. 137-158, 1. D. Arya, T, S, Rathore, Sarita Arya and Tarun Kant [eds ], Published by the
AFRI, Jodhpur.

R.M. Pandey, 5. Arya, A Kant and LD. Arya (2010). Commercial micrepropagation of
Bamboos: A case study. In: Advances in Bamboo plantation, management and utilization, pp
31-50, I. D, Arya, T. 5. Rathore, Sarita Arya and Tarun Kant (eds.]), Published by the AFRI, I
Jodhpur.

I
5. Ahmed, Sangeeta Singh and T.5. Rathore [2011). Khejri: a sacred tree of Rajasthan, |

causes of mortality and its management. In: Khejri and Man Sagar: our life at 14" Birding !
Fair, held on 2-3 February, 2011, Man Sagar, laipur, pp 2-4.

T.5. Rathore, 5. Viswanath, & Srivastav, 5. Gairola, U. Kabade, M.R. Jadgadsh, and K. Chetan
{2011). Field perfarmance of micropropagated plants of the selected industrially impartant
bamboo species In Karnataka., In | Advances in Bamboo plantation, Management and
utilization, pp. 20-30, Arya, | 1. D. Arya, T. 5. Rathore, Sarita Arya and Tarun Kant (eds.),
Published by the AFRI, Jodhpur,

U.K. Tomar, R.L Srivastava, G. Singh and CJ5K Emmanuel {2011}, Performance of
Bambusa bambos and Gendrocolamus strictus tissue culture plants in degraded soils of
Rajasthan and Gujarat, In: Advances in Bamboo Plantation, management and its Utilization
pp 442-456. I. D. Arya, T. 5. Rathore, Sarita Arya and Tarun Kant {eds.). Published by the *
AFRI, Jodhpur,
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. Abstract in Seminar/Symposia

A Srivastava, AK Dubey, K. Chetan, M.R. Jagadish, P.V. somashekhar K.5, Madhu, G. Joshi,
T5 Rathore and $. Viswanath {2011). Growth performance of six industrially impaortant
bamboo species in Karnataka. In: Abstract af the National seminar on recent advances in
Bamboo propagation management and utilization, organized by the Institute of W
Srience & Technology, Bangalore, p. 41

Abha Rami, Mala Rathore and Pravin H.Chawhaan {2010} Nutritional value of shoots of
Dendrocofomus strictus. National seminar on productivity enhancement and value addition
of Bamboos held at Institute of Forest Productivity, Ranchi March 8-10, 210 p a7,

Ashok Kumar, Beena Tripathi and G. Singh {2011). Floral diversity in geologically important
Bar-conglomerate formation of Pali district of Rajasthan. in: Abstract of National workshop
on ‘Prospis jullfforo: past. present and future, held at CAZRI, Jodhpur on 23-24 March, 2011,
pl2.

Ahawana Sharma, K.K. Srivastava, Sangeeta Singh and Meelam Verma (2010}, Role of
mycarrhizal fungi in enhancing fertility of forest cail of arid zone, In: Abstract of National
seminar an Impact of climate change on biodiversity and challenges in Thar Desert to be
held on 9th July, 2010 at Desert Regional Centre, Zoological Survey of India, Jodhpur, pp
127-128.

Bohra, N, K. and D. K. Mishra {2011). Changing weather scenario and western Rajasthan — A
case study. In: Abstract of National conference on Impact of climate change on bindiversity
and challenges in Thar Desert held at 251, Jodhpur on 9™ July, 2010, pp 70-71,

0.5, Rajput, Bhimi Ram, T.5. Rathore and 5.N. Shuh {201 1), Effect of plant growth reguiators
and nutrient media for in vitre regeneration through somatic embryogenesis of Bambusa '
nutans (Wall ex) Munro. In: Abstract of the pational seminar on recent advances in Bamboo
propagation management and utilization, organized by the Institute of Wood Science B
Technology, Bangalore, p.27

G. lashi, PV, Somashekhar and 7.5, Rathore (2011)- Gifferential rocbing response for cutting
type and incubation canditions in three commercially important species of bamboo. IR
Abstract of National seminar on recent advances in bamboo propagation, man agement and
utilization, Feb. 17 & 18th, I'WS5T, Ba ngalore, p. 3.

G, Singh, D. Mishra, K. Singh and 5. Shukla [2011). Growth of Zizyphus mouritiang and sail
heaith improvement during restoration of degraded Aravalli hills through rainwater
harvesting and afforestation. In: Abstract of the IUFRG symposium on 'Short rotaion
farestry: synergies for wood production and environmental amelioration” held at PALL,
Ludhiana an 10-12 February, 2011.
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G. Singh, K. Singh, D. Mishra and 5. Shukla (2010}. Tree and shrub diversity and role of
Leptadenia pyrotechnica in biomass contribution and carbon storage in western Rajasthan
In; Abstract of the international warkshop on 'Biodiversity and climate change' organised by
HT, Kharagpur, W.B. on 19-21 December, 2010,

. Singh. Smita Shukla and N, Bala. (2011). Extent of invasion of Prasopis juliflorg in different
lznd use types in Barmer region in western Rajasthan. In: Abstract of the National workshop
on Prosapis juliflors: past present and future, 23™ and 24" March, 2011 organised by CAZRI,
Jodhpur

G_ Singh, Smita Snukla, Kaushal Singh and Deepak Mishra (2011). Prosopis julifforo: & status
in different forest blocks of Rajasthan. In: Abstract of the National workshop on 'Prospis
juliflora: past, present and future, held at CAZRI, Jodhpur on 23-24 March, 2011,

G. Singh, T.R. Rathod, N. K. Limba and P.K. Aggarwal {2010}. Resource canservation and
afforestation to rehabilitate degraded hills and increased productivity in south-western
Rajasthan. In: Abstract of the Mational conference on ‘Landscape restoralion process-
challenges and opportunities’ held at FRI, Dehradun on 22-23rd Feb, 2011.

K. Chetan, T.S.Rathore and 5. Viswanath (2011}, /n vitro shoot proliferation of Burma
Bamboo (Dendrocolormus brondisil} from field grown mature clump. in: Abstract of National
Seminar on recant advances in Bamboo propagation managament and utilization, organized
by the Institute of Wood Science & Technology, Bangalore, p.26,

K.K Srivastava and Meelam Verma (2011). Distribution of AM fungi in ashwagandha
(Withomia somaifera) in arid regions of Rajasthan. in: Abstract of the National conference on
Conservation, improvement and sustainable use of medicinal plants & non- wood forest
products, on 08-09th March, 2011 at Institute of Forest Productivity at Ranchi, p 4.

K. K. Srivastava, Neelam Verma, Sangeeta Singh and Bhawana Sharma (2010). A mycorrhizal
diversity in mehndi and ashwagandha at western Rajasthan. In: Abstract of the National
saminar an impact of climate change on biodiversity and challenges in thar desert held on
ath July, 2010, at Desert Regional Centre, Zoological Survey of India, Jodhpur, pp 121-122.

M.A. Ahmed, 0.5, Rajput, Deepak, T.5. Rathore and S. Viswanth (2011). Micropropagation of
Bombisso bombos through somatic embryogenesis. In : Mational Seminar an recent advances
in bamboo propagation management and utilization, organized by the Institute of Wops?
Science & Technology, Bangalore, p.31.

hata Rathore and Abha Rani (2011}, Bamboo as a renewable source of fibre. In: Abstract e
the Mational seminar on recent advances in bamboo propagation, management ans
utilization, at 17-18 February, 2011, organized by IWST, Bangalore. p 72.

Mala Rathore and Sangeeta Tripathi (2010). Endangered plant species of arid and semi-ans
rone. |n: Abstract of the Mational seminar impact of climate change on biodiversity 2
thalienges in Thar desert on 2 July, 2000 at 251, Jodhpur, pp 173-182,

Mala Rathore, K, Meena, Abha Rani and RK. Gupta (2011). Optimum harvest
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Pluchen lanceolota, an important medicinal plant of arid zone. In: Abstract of the NaLEnal
conference on improvement and sustainable use of medicinal plants and non-wood forest
products, held at IFP, Ranchi, on 8-9 Mar, 2011. p 107.

Mala Rathore, R.K Meena, Hemant Sharma and Sangesta Tripathi (2011]. Potential forestry
species from Rajasthan for use as bioenergy crop. In:  Abstract in IUFRD symposium on
short rotation forestry: Synergies for wood production and ervircnmental amelioration,
Punjab Agricultural University, Ludhiana, 10-12 Feb, 2001, p139.

Mala Rathore, B.K.Meena and Abha Rani {2010). Optimum harvasting time of some
important medicinal plants of and zene. In: National conference on sustainable production
and utilization of medicinal and aromatic plants: current trends & future prospects held on
£-9 April, 2010 at Bhubaneshwar, Orissa,

N. Bala {2010). Reclamation of canal command waterlogged area. In: Desert biodiversity
workshop: Priority conservation of grasses, trees and fauna,” organized by WWEF-India,
Mehrangarh Museum Trust, INTACH, AFRI, Tiger Watch, Bishnol Tigers Vanya and |
Paryavaran Sanstha, and TWS| AFRI, Jodhpur, on 11-12" October, 2010.

N. Bala, G. Singh, M. K. Bohra and N, K. Limba {2011}, Strategies to reclzim canal command |
waterlagged area in Indian desert. In: Abstract of the 8" All india people's technology
congress, 11" - 127 February, 2011, Sclence City & Energy Park, Kolkata.

M. K. Bohra and D. K. Mishra {2010). Changing climatic scenario of western Rajasthan and its
impact on agriculture. In: Abstract of the fourth international conference on plants and
prvironment pollution held at NBRI, Lucknow from 8-11 December, 2010, PP 7-8.

M. K. Bohra and D. K. Mizhra (2011} Amulaya vaniki sampada se paripurna Rajasthan,
Published. in: Abstract of the Rajbhasha Vagyanik Sangosthi, held at DRDO, lodhpur from
10-11 March 2011, p 27.

N. K. Bohra and D. K. Mishra (2011). Non traditional cash crops of Rajasthan. In; Abstract of
the Maticnal conference on Consarvation, improvement and sustainable use of medicinal
alants and non-wood forest products, held at the Institute of Forest Productivity, Ranchi,
from 8-9 March 2011, p 35,

N. K. Bohra and DO, K.Mishra {2011). Combating desertification programme-challenges and
canstraints, In: Abstract of National conference on Landscape restoration processes-
challenges and oppartunities, held at FRI, Dehradun from 22-23 February, 2011, pp 33-34.

M. Rawvi, U.K. Tomar, 5K Sharma, Tarachand and P.H. Chawhaan (2011). Variations in
adaptability and performance of provenances of Neem (Azodirochto Indico A. Juss) In
Iinternational Provenance Trial at Jaipur, India. In: Abstract of tha 98" Session of the Indian
Science Congress, Part I, Plant Sciences pp 126-127.

Meelam Verma and K.K. Srivastava (2011}, AM - diversity and spore population in mehndi
{Lowsonia inermis) in Rajasthan, In: national conference on Conservation, improvement and
sustainable use of medicinal plants & non- wood forest products on 08-09th March, 2011 at
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by the IFP, Ranchi from March 9-10th, 2010,

Institute of Forest .F"F_D-d-ut-tl'n'lt'f at Ranchi p1E.

Meelam Verma, K.K, Srivastava and 1.C. Tarafdar. (2010}, Seasonal variation of am fungi in
khejri (Prosopis cineraria |. druce) in western Rajasthan. In: Abstract of the National seminar
an Impact of climate changa on biodiversity and challenges in thar desert held on 9th fuly,
2010 at Desert Regional Centre, Zoological Survey of india, Jodhpur, pp 126-127

P, Somashekhar, T.5. Rathore, S. Viswanath, A. Srivastava and B. Rani (2011). Rapid and |
simiplified mathod of in witro clonal propagation of Bambusa bombos. In: Abstract of the
Mational seminar an recent advances in Bambao propagation management and utilization,
organized by the Institute of Wood Science & Technology, Bangalore, p.34.

Pravin W, Chawhaan and Abha Rani (Z011]. Genetic variation, estimates of heritability and
genetic gain for quantitative traits in teak {Tectona grondis L F.) of Gujarat origin. In:
Abstract of the IUFRO Sympaosium on ‘Shert rotation forestry: Synergies for wood
production and environmental Amelioration' held at the Department of Forestry and
Matural Resaurces, Punjab Agricultural University, Ludhiana February 10-12, 2011, pp &7-88.

Pravin H. Chawhaan, C. Narayanana, Abha Rani and A.K. Mandal {2011). Genetic analysis, I
inheritance pattern and character association for growth and wood parameters in central
Indian teak [Tectona grandis L. F.] In: Abstract of the |UFRO Sympasium on "Short Fl-:utatlun |
Forestry: Synergies for wood production and environmental amelioration held at |
Department of Forestry and Natural Resources, Punjab Agricultural University, Ludhiana,
Feb 10-12, 2011, p 74,

Ranjana Arya and Bindu Mirwan {2011}, A scientific approach towards conservation of |
Commiphora wightii- an endangered high valued medicinal plant species of arid region. In: 4
Abstract of the National seminar on Conservation, improvement and sustainable use of
medicinal plants and MWFPs held on 8-9 March, 2011, at IFP, Ranchi.

Ranjana Arya and Sangeeta Tripathi [2010). Potential of some important medicinal and
aromatic plant species of arid/semi arid region and their performance in arid salt affected
soils of Rajasthan, In; Abstract of the National conference on sustainable production ang
utilization of medicinal and arematic plants-current trends and future prospects, organizes &
at Regional plant Resource Centre, Bhubaneswar an 89" April, 2010.

5. Viswanath, T.5. Rathore, P.V. Somashekhar, G. Joshi, 5. Srivastava, and MLE. lagdiss
|2011). Propagation and field performance studies in Guedua angustifolio Kunth: A lab =
land approach, In: Abstract of the National seminar on recent advanees in Bambos
propagation management and utilization, organized by the Institute of Wood Science &
Technology, Bangalore, pp 35 & 36.

%, Viswanath, U. Kabade, M.R. Jagdizh, K. Chaetan, A K. Dubsy, D.5. Rajput, B. Rani, G
P.W. Somashekhar, A. Srivastava and T.5. Rathore [2010}. Evaluation of growth perfor
of some important micropropagated bamboo species in Southern India. In: Abstract a[
Maticnal seminar on productivity enhancement and value addition of bamboos, or



5.|. Ahmed, Sangeeta Singh, K.K. Srivastava, Neelam Verma, Anamika Sharma and P. C.

Bhadry, (2010). Effect of bio-agents/biopesticidal treatment on yield of mehndi and isabgol I
crops against key insect pests and diseases, In: Abstract of the Mational seminar on “Impact |
of climate change on biodiversity and challenges in thar desert to be held on 9th fuly, 2010 |
at Desert Regional Centre, Zoological Survey of India, Jodhpur, pp 125-126.

Sangeeta Tripathi and Mala Rathore (2010). Role of plants and plant products in tribal
liveliheod of Mount Abu block (Bhakhar area) of Sirohi District in Rajasthan. In: Abstract of
the National canference on role of taxonomy in biodiversity management and human
welfare held at B. B, Mehta College of Science, Palanpur on Jan 29th, 2011.

Sangeeta Tripathi and Sulil Kumar (2010). Role of JFMC's in forest restoration and poverty
alleviation in Chittaregarh district of Rajasthan. In: Abstract of the BTH All Incia people's
technalogy congrass, Kolkata, West Bengal held on 11-12 Jan, 2011

SuMil Kumar and Sangeeta Tripathi (2010), Effect of Khejri mortality on Socig-economic life '
of people of Thar Desert. In: Abstract of the National conference on role of taxonoamy in
hiodiversity management and human welfare held at R. R Mehta College of Science,
Palanpur Jan 29th, Z011.

Sulil Kumar, Sangeeta Tripathi, ANl Sharma and 5. L. Meena (2010). Implementation and
popularization of multi-tier Agra forestry models in Wastern Rajasthan. In: Abstract af the
2" all India peoples’ technology congress, Kolkata, West Bengal held an 11-12 lan, 2011.

T. 5. Rathore and Ranjana Arya {2011). NTFPs of Thar Desert: Distribution, characteristics
and conservation. In: Abstract of the National conference on impravement and sustainable
use of medicinal plants and non-wood forest products, held at IFP, Ranchi, on 89 March,
2011, p 107,

T. $. Rathore, M. Bala and G. Singh (2010). Climate change mitigation through bicdiversity
conservation with special reference to forest ecosystem in dry areas. In: Abstract af the
National seminar on impact of climate change on biodiversity and challenges in Thar Desert,
9th July 2011, organised by Desert Regional Centre, Zoological survey of India, Jodhpur. Z51,
lodhpur, pp 42-53.

1.5 Rathore (2010). Macro and micropropagation and field performance of the selected
bamboo species in southern and north western india. In: Abstract of the Indo-Taiwan Joint
Waorkshop on Bamboo flowering and rodent control, organized by the Marth Eastern Hill
University, Shillong from November, 11-13th, 2010.

T.5. Rathore, Viswanath, 5. and Srivastava, A. (2011). Micropropagation and field evaluation
of selected industrially important bamboo species, In: Abstract of the National seminar on
recent advances in Bamboo propagation management and utilization, organized by the
Institute of Weod Science & Technology, Bangalore, p.21.

UK. Tomar, D.K. Mishra, P.H, Chawhaan and T_5. Rathore (2011). Assessment, management,
conservation and improvement of Forest Genetic Resources North Western India. In:
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Abstract of the Cosultative workshop on strategies for farmulation of forest genetics

| resgurces management Network (FGRM), ¥ Palanisami, N, Krishna Kumar, R
anandalakshmi, C. Kunhikannan and Hukum Singh (eds) held at IFGTB Coimbatore, pp B2-
84,
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4.4 Seminar/Symposia/Workshop Organized

A"« Organized one day interactive workshop on Climate Change Concerns: Needs, oppertunities I
and gaps” on 14" lune 2010 at Arid Forest Research Institute, Jodhpur, to discuss on |
research needs, and the financial, technological and capacity needs and constraints tog
address climate change concerns vis a vis forest products in the arid zone of India.

y = Organized an interactive workshop on National Mission on Green India- linking research and |
future scope on 2™ July, 2010 at Arid Forest Research Institute, Jodhpur to discuss the =
opportunities and challenges to linking research to the mission activities and goal. 1
« Omganized a three days workshop-cum meeting on Khejri mortality on 217 -23" August, | =
2010 in which Scientists from different Institutes of ICFRE, ICAR, NGO's, and pmgressive'f
farmers parbicipated.

» Organized D5T-Group monitoring werkshop for Technology interventions for addressing thes
spcietal needs (TIASM) on 1Bth and 19th November, 2010, |

= Organized two days workshop on Desaert Biodiversity: Priority conservation of grass, trees s
and fauna on October, 2010 in collabration with INTAC, WWF Indian and Tiger Watch

4.5 Consultancies |

4.6 Technical Services |

|

+  Evaluation of plantation work on GALURAY PATH developed by Jodhpur Development
Authority (JDa), lodhpur,

& Prepared display materials and demonstrated research findings on forest soils, Biodrainags —
rain water harvesting for increasing productivity of degraded Aravalli hills at Van Vigyan
Kendra and Kisan mela.

» Disserninated research findings to farmers through lectures organized at different
institutions

¢ As and when required provided technical services to SFD, Rajasthan , Gujrat, Ministry %
Erviranment and Forest, New Delhi, Farmers and NGO's in the forestry and allied aspest
with particular emphasis on combating desertification, rehabilitation of degraded lans

| silviculture, modern nursery, forest protection and tree improvement.
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4.7 Activities of Rajbhasha

rorsrT enfifes widides ad 2010-11

ad 2010-11 @ Stra wiEsT UT SEEE Be.24 Sred ot
& # el ord) me 04 T meiaemd sneittee 53 deenwr ol
dumtze ® FE # feu oner #g www gU) ga Fawme weimerdt &
TEdt & wabar st wamen FHem) dwemer =8 ST of¥esr o amed adere
B el IUARN TEm TEHE ey st Beam orar genm eiter sifatEteret
W T B st @ g waiRo-uantiIm Beem oMy 1a-28
rawe, zo10 = D cmom s e o Rrad SErd
wHGTH H Bt & udon @t agmn Be oe @ wdfEe of@enfenst
& argiore e o @ RBaw (14 Fageme) e RBloes &5 s
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WwHATI &Y T gr=Ee e er s sl @ ura 29 andr
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e weamer @ B oot # fhwe oura gam ufdigrer sl aen
vE-gAERE Tt B # faw ogr fBata | e BE ofmmrait
@ for Iugnelt md =t dwnfees s USRS By #el arg )

4.8 Awards and Honowrs
Ml

4.2 5pecial Activities {Such as Van Mahotsava, Forestry Day and Other occasions)

* FParticipated in XI Paschimi Rajasthan Hasta-shilp Utsav 2011, Jodhpur organized by DIC and

Dustrict administration to acquaint students, NGOs, progressive farmers and others with
research highlights and technologles of AFRI from Jan 2™ to 11*" 2011

Intérnational Day for Biological Diversity 22 May, 2010 was celebrated by way of
preparation of banner on the theme "Blodiversity, Development and Poverty Alleviation” 1
and various activities such as lectures by scientific dignitaries and plantation of tree saplings.
A pamphlet was also released on the occasion and distributed for wide publicity to create
awerenass among the people.

World Environment Day 5 lune, 2010 was celebrated by way of preparation of banner on
the theme "Many Species, One Planet, One Future” and various activities such as lectures
and plantation of tree saplings. A pamphlet was also released on the occasion and
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5.

distributed for wide pﬁfﬂlcitv to create awereness among the people.

World Day to Combat Desertification 17 June, 2010 was celebrated by way of preparation of
banner on the theme "Enhancing soils anywhere enhances life everywhere® and various
activities such as lectures and plantation of tree saplings. & pamphlet was also released on
the cocasion,

AFRI celebrated “Wan Mahotsav ' at Kendriva Vidhalya No. 2, Sikargarh Army Area, Jadhpur
an 23" July 2010. Around 150 seedlings of various shade trees were planted by the teachers
and student in the KV campus. Director, Principal, HODs and some of students put their
views on importance of forest and wild life, On the occasion of 'Vaon Mahotsov ' a brochure
was published on 23™ July, 2010 and distributed among student of Kendriya Vidhalya No. 2,
Sikargarh Army Area, ladhpur.

Distinguished Visitors

# Dr. Phil Harris, Prof. of Plant Scinece, Deptt, of Geography and Enviornment, Conventry
University, UK visited &FRI, Jlodhpur and delivered a guest lecture on 17th May, 2010,

* Shri Anant Roy, Honowrakle Forest Minister, Wiest Bangal visited AFRI, Jodhpur on 2015
and 21st October, 2010. He learned about developed technologies and activities by AFRI
Jodhpur. He visited labs, interacted and addressed to Forest officials and scientists of
AFRI, visited AFRI nursery. Director AFRI, CCFs Jodhpur and wild life informed to MIC, FT
WE about various works. He also visited WE works at Mohangarh and Bikaner with Shn
M R Baloch, Head, Agroforestry and Extension Division, AFRI and with local Forest
officials of state forest department, Rajasthan.

» Shri K.5.Chauhan, IFS, CCF, Haryana, Panchkula, Shri Jagdish Chander, IF5,CF, Researcs

Circle, Pinjore, Shri Balbir Singh Khokha, HFS, Divisional Forest Officer, Seed Collectios

Division, Pinjore and Sh. Paramjit Sagwan, Divisional Forest Officer, Research Divisios
Pinjore visited Institute from Jan 31st to Feb 2nd, 2011. Detailed discussion was hels
with Director, Head of the Divisions related to forestry and agroforestry work of AFRI =
arid regions of Rajasthan.

Administration and Information Technology

Introduction

3.5 Information Technology

IT Infrastructure Development

1. Purchase and Installation of six laptop computers.

Si¥ laptop computers have been procured and provided Head of the Division and sesae
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sci;ﬁiis;ﬁ'ﬂf the Institute.

. Purchase and installation of Network Access Storage device.

The network access storage dewvice has been procured and installed. This device will be
connected to the computers of all the officersfsclentists over LAN. A folder of each
camputer will be synchronized to the folder on NAS. Whatever saved in the NAS
synchronized folder of the computer will be backed on NAS . The user can access his folder
on NAS from anywhere in the network. By this facility, the users will have will have backup
af their current data always available on NAS and the data can always be accessed from
anywhere in the network,

. Purchase and Installation of two projectors.

Twa multimedia projectors have been procured and instalied on the roof of the seminar hall
and the conference hall of the Institute. The projectors are Wi-Fi enabled and the
presentation can be done directly by any \Wi-F enabled laptop.

_ Installation of coreldraw graphic suite X5, Adobe X standard and dreamweaver C55 Ver
11.0 software.

CorelDraw Graphic Suite X5, Adcbe X standard and Dreamweaver €55 Ver 11.0 software has
been procured and installed.

. Purchase of Wi-Fi access points

Wi-Fi access points have been procured in order to ma ke the seminar hall, conference hall,
Directar's Office and Video conferencing hall Wi-Fi, so that the network can be accessed by
using any Wi-Fi enabled laptop/Deskiop computer.

_ Extension of EPABX facility in the residences, scientist hostel and rewiring of EPABX in the
office buildings and guast House.

The FPABX facility has been extended to the residences of all the officers, scientists and
RO's Scientist Hostel by using wireless media and EPABX rewiring has been done in the
office bulldings and the guest house for communication, to deal scientific and
administrative matters promptly.

I-governance

. Go-Live of the PIMS Module

The PInS module of the IFRIS was made operational in Movembear, 2010 and 15 working
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since then in the institute. Three rounds of trainings were imparted o thr_--e:Tn;-:Ic;\-E;im |
using the PIMS module. The PIMAS module has been implemented successfully and all the
[ employees are now applying their leave through this module dispensing the existing manual
system.In addition to this, the employees can view their monthly payslips from through this

module.
8. Uploading of the service books of the employees of AFRI in the EDMS module

The service books of all the 108 employees of AFRI have been scanned and uploaded in the |
EDMS madule of IFRIS in order to create redundancy for this important document.

9. Financial Accounting System [ FAS)Payroll System {PMIS) and Research Information
Management System [RIMS)

The F&S and the PMS module of IFRIS was run successfully during the year 2010-2011.

| Redesign of the Institute's Website in Hindi as well as English

| The web portal of the institute has been redesigned in Hindl as well as English as a part of the
project “Development of Web Portal for forestry research extension” Eiving it 3 totally new
professional look. The website of the institute has been enrichad by incorporating the following
information about the institute as per the directions received from ICFRE

1] The list of publications of all the scientists has been added to the web portal.
2} The feature of uploading/editing project infarmation of the concluded and ongoing
' praject has been added to the web partal. The brief information of twenty five ongoing
and sixty eight concluded projects has been uploaded in the web portal and the user can
| view the details of the ongoing as well as the concluded projects executed by the
Institule
1] The technologies developed by the institute (18] have been uploaded on the web portal
[ 4} The seventeen numbers of articles {17 of the topical infarmation of the arid region haw
' been uptoaded on the portal and some more articles are under preparation by the
concerned scientists.
5} A dynamic directory feature has been introduced in the website so that the employes
details with phane number and email address can easily be edited,
&) A bulletin board Tor uploading latest happenings and a bulletin board for uploading
Appointments and tenders have been in troduced.
71 The RTI section has also been incorporated in the website.
&1 The Hindi version of web portal has been made and the option of uploading Hingl
captions e1c, has been provided in every feature of the web portal so that the Hindi sS85
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The website of the Institute is beiﬁg L;pdated regularly and more relevant irlﬁ;;q'rnal:lnn is puton the
website on regular basis.In addition to these works, regular works of the IT-Cell like maintenance of
network and computing equipments, regular updation of the website of AFRI, documentation waork
and the other IT related works were carried out time to time.

5.2 Sevottam: Activities relating to the Citizens/Clients Charter as detailed below has to be
included in the Annual Report 2010-2011.

5.2.1 Action taken to formulate the Charter for the Department and its subordinate
formation:

The charter has been prepared based on the seven steps mentioned in Sevottam. As ICFRE has
slready mandated its mission “To generate, preserve, disseminate advance  knowledge,
technaologies and solutions for addressing issues related to forests and promote linkages arising out
of interactions between people, forests and environment on a sustained basis through research,
sducation and extension”. Under the auspices, AFRI is enduring its forestry ressarch for
conservation of biodiversity and enhancement of bio-productivity in Rajasthan, Gujarat and Dadra
& Magar Haveli with special emphasis on arid and semi-arid regions. Keeping the Mational Forestry |
Research Plan (NFRP) in view, the AFRI has identified its thrust areas based on the inputs and active
participation of populace represented by different stake holders. Under these thrust areas,
Institute 5 implementing its research endeavors after duly recognizing the users need. Main
research focus of the institute includes -

sail, water and nutrient management: Technologies for afforestation of stress sites,
Management of plantations,

Planting stock improvement and nursery and plantation technigues,

Biofertilizers and biopesticides,

phytochemistry; non-wood forest products,

Biodiversity conservation and climate change

Agrofarestry, JFM & extension &

Forestry Education & Training.

B = - e Bl R

5,2.2 Action taken to Implement the charter

Ta fulfill the charter, research projects have been prepared in consultation with the
stakeholders in Rajasthan and Gujarat, vetted by outside experts, RAG members and finally by RPC
far internal funding and implementation. Projects have also been submitted far various donor
azencies for implementing the Charter. Stakeholders meet of AFRI, lodhpur was organized at Jaipur
under Chairmanship of Shri UM, Sahai, PCCF, Rajasthan on 9th June, 2010. A second stakeholder
meet was held at Forest Training Institute, Gandhinagar under Chairmanship of Shri Pradeep
Khanna, PCCF, Gujarat on 19th July 2010. RAG Meeting of AFRI was held on 28th-29th October
2010. New project proposals (11 ) of various divisions were presented by the Pls. RAG Meeting was
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| meeting held in February, 2010 at ICFRE, Dehradun by the Director, AFRI.

| 5.2.3 Details of tralning programmes, workshops ete. held for proper implementation of
Charter

s Thrity five kisan and forester from Salawas demo village visited AFRI on ath March, 2011,

« A team of sixty farmers from KVE Ganganagar visited AFRL Nursery. The farmers were
shown interpretation centre, medicinal plants garden, composting units and other tacilities
; of nursery during the month of July, 2010

s A team of 35 members including farmers and project officials of Jal Bhagirathi Foundatios
visited interpretation centre and AFRI Nursery on 13th August, 2010 for onsite
[ demanstration of nursery and plantation technigues & management.

s Dr. 7.5 Rathare, Director, AFRI delivered talk on "Model nursery practices in the '
production of quality seedlings” in Refresher Course arganized by Botany Department, J NV
Unmersity on 23rd October, 2010,

«  Dr. Ranjana Arya, Head, NWFP Division delivered a lecture on "Afforestation technigues fae
salt affected soll with different management practices” In three days farmers, fores
officers {guards, foresters, RFOs and ACF) training organized by VWK Rajket, AFRI, | ol it
at Yan Chetna Kendra, Bhuj from 14th-16th December, 2010,

s Training on growing latropha in Rajasthan has been conducted to 45 farmers at Sonass
village, District = Rajsamand on 18th January, 2011.

s Forty farmers of Jodhpur Division visited mstitute’s model nursery and Interpretatios
centre an 9th February, 2011 and were demaonstrated the developments made in n
techninues.

« Total 366 students from 14 different colleges/universitias are visited AFRI model
. during April 2010 to March 2011.

5.2.4 Details of publicity efforts made and awareness campalgns organized on Chartes
for the Citizen/Clients

e Dr. G, Singh, Scientist-E delivered lecture on Tibba sthrikaran, Jal sangarahan &
Mashsthan Paristhiki in a three days training programme organized for farmers and regs '
workers on 13th March, 2010 at WK, Bikaner.

s Dr.T.5 Rathore, Director, AFRIL, Sh. M.R. Baloch, Head Agroforestry & Extension Divisio
Dr. G, Singh, Head, Ecology Division participated and delivered lectures in "Van Evam &
Uthan" organized by Vichar Manch at Abu Road on 5th May 2010,

[ & Sml. Sangeeta Tripathi, RO delivered a Radio Talk on important medicinal pias
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R:;jasthaﬂ on Suryanagri Channel of Askashvani lodhpur.

A team of the scientists of AFRI and other National Institutes visited seyerely affected area
of Khejri Mortality in Nagur District on 22th August, 2010,

Dr. G. Singh, Head, Forest Ecology Division delivered a lacture on carbon budgeting of forest
arnsystem on 2nd October, 2010 Botany Department, INV University, Jodhpur.

Or TS5. Rathore, Director, AFRI delivered talk on “Applications and limitations of
biotechnological tools, propagation, conservation and improvement of Forestry plants" on
1Bth October, 2010 in Botany Department, INV University, Jodhpur.

Dr. T.% Rathore, Director AFRI delivered inaugural talk in seminar on "Current status and
gpportunities in medicinal plants of Thar Desert” on 9th December, 2010 organized by
mahila PG Mahavidhyalya, lodhpur.

Dr. G. Singh, Head, Ecology Division delivered a lecture on “Bio-resources in Dry areas” |
during farmers training programme organized by Government Bangar PG College Pah,
Rajasthan an 26th November, 2010.

or T. 5. Rathore, Director, AFRI delivered invited talk of biotechnology in 215t Centuary on
15t December, 2010 in JNY University, Jodhpur for the trainees of the arientation course for
the University teachers.

Dr. G, Singh, Head, Ecology Division delivered a lecture on "Impact of land degradation in
common property Resources and Mitigating land Degradation” during farmers training
programme organized by lal Bhagirathi Fou ndation, Jodhpur on 2nd December, 2010.

Dr. T. 5. Rathare, Director, AFRI delivered invited talk an Organic farming and participated in
discussion of Kisan Swaraj Yatra [Nation wide programme]} at Jodhpur on Bth Decamber,
2010,

5 2.5 Details of internal and external evaluation of implementation of Charter in the

Organization and assessment of the level of satisfaction among Citizens/Clients

Oine research project of AFRI has been evaluated by external experts, AFRI has evaluated
three Forestry projects/ plantations under Harayali Scheme of Rajasthan Forest
Department, Urban Plantation of Jodhpur Development Authority and Jojoba Plantation at
Patan & Shri Ganganagar,

%.3 Welfare measures for the SC / 5T [ backward / minority communities

& SC/ST/backward/minority communities welfare committee has been constituted at the
institute. Shri P.H.Chawhaan, Scientist-E has been designated as the Chief Liason Officer of
the cammittee with four other members, The commitiee looks after the welfare aspect and
the grievances of the employees of the SC/ST/backward/minority cnrqmuniﬁens, if amy. It is
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pertnent to menticn tll-iat'n'a such grievance was reported In the year 2010-2011 from the
employess of AFRI, Jodhpur,

| o
ii Annexures

1: RTI
Names and addresses of public information officers and appellate authoritles under the right Lo
| information act 2005 in ICFRE and its institutes

Headquarters ; .&p-pellaEe Authorities | Public Information Subject rna.rteris}_

| InstiTuTes [ Officers allocated
arid Forest Research | Dr. T.5. Rathare Director, | Shri  M.R.Baloch, IFS, | All matters related
| Institute AFRI Head Agroforestry & | to AFRI Jodhpur
| 0291-2 722704 Extensian and

Email: dir_afri@icfre.org | Silviculture

Phome : Diviziorn AFRI

02a1-2742549
! FAX : 0291-2722764 Email:

mrbaloch@icire.org

Fhone : 0291-2727271
0201-2729198

FAX : 0291-2722 764

Details enclosed in Annexura 1]

| 2. Email and Postal addresses

Arid Forest Research institute,
.0, Krishi Upar Mandi,

MNaew Pabl Road, lodhpur, 382005
Email : dir_afri@iclre.org

Phore : 0291-2742549

| Fax - 0291-2722764
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Sh, T.5. Rathore, IFS

Lk, Ashok Kumar, IFS

5h. M.R. Baloch, IFS

Or. 5 1. Ahmed

Dr. LD, Arya

Dr. G, Singh

D, [ ) Ranjana
Arya

th. &, K. Sinha

Orr, KK Srivastava

Sh. K.C. Gupta

Sh, C. P. Rahangdale

Director

Group Coordinator
{Research)

Head, Agro Forestry &
Extension Division and
Silvicultura Division

Scientizt -F & Head,
Forest Protection
Crivision

Scientist -F & Head,
Forest Genetics & Tree
Breading Division

Scientist - F & Head,
Forest Ecology Division

Scientist -F & Head
Bon Wood Farest
Product Division

Scientist "D &
incharpge IT Call

Contreller

Hindi Officer
Est. & Acct. Officer

3. Intellectual Property
3.1 Patents Granted

Mil

3.2 Others

2722549,
2729101

27215594
2729104

2729198

27291119

2719138

2729143

2729171

2729115,
2728113,
2722548

2725322,
2729126

27291232

27259118

dir_afri@icfre.org

groupco_afri@icfre.arg

mirbaloch&@icfre.arg

slahmed@icire, org

arvaid@iclre.arg

geingh @icfre.org

rarya@icfre.org

aksinha@icfre.org

controller_afri@icfre.org
kksrivastavai@icire org

guptakc@icfre.org
ddo_afri@icfre.arg




List of Abbreviations

ABA Abscisic Acid
AnG Assistant Director Eenera}"
| AFED sgroforestry and Extension Division
| AFRI Arid Forest Research | Instlmt&
.ll.l'l.-l"I-F - Arbuscular M-,.r-:nrrh-.-:at Fungl
AN O A | Analysis of "-"BFIEII'II;E
ATIA Agricultural Terhnnlag\f Management Autho rll.'l.'
BAP Banzlaminopuring
BOD Riochemical Oxygen Demand
BT Box trench -
CRI Criteria and Indicator
CAZRI Central Arid Zone Research Institute
CHL Clear Bole Length o
CCF Chief Conservator of Forests
=3 Conservator of Forests
“-I'.:,"L".I[F} | Coordinator I:Fal:l I|L|E-5}
CPTs Candidate Plus Trees o
CRIDA Central Research Institute for Dryland Agriculture
CSIR Council of Scientific and Industrial Fl:&s-earc:h
CSMCRI Central Salt & Marine Chemical Hesaarch Inﬂltuta
CS0s Clonal Seed Orchards
T Contour Trench S
CBH Diameter at E;Fé-a_s;lt_Hé-a-g-ﬂt__
DET ‘Department of Biotechnology
 DCF m.-put-,r Conservator of Forests
DEMO Demastration
DNH Dadra & Magar Hawveli
DY Dema Village o -
EC Electrical Conductivity
EMWIS | Environmental Information System
FAS ' Financia mccnunting aysbem _
FED | Forest Ecology Division
FGTR Forest Genetics and Tree Ereeﬂing
rﬁﬁ Forest Protection Division -

FFlI
F"I'I'..-'I

Forest Resparch Institute

Fa ryard Manure

Gradonke




GEH Girth at Breast Height
| GeA General i::umhinir'g Ahility
GOV Genotypic Coefficient of Wariation
GEER Gujarat Ecological Education & Research
GFD Gujarat Forest Department
GFRC Gujarat Forest Rangers College
' GIS Geographic Infarmation Systam
GSFD Gujarat State Forest Department
GEFDC Gujarat State Forest Deﬁélupment Corporation
HECST Haryana State Council for Scrence and Technology
ICFRE Indian Council of Furezﬁ'v Research & El:luﬁati::lﬁ
IcT information and Communication Technology
I indian Forestry Research Infnnﬂatlunpﬁy-stem
IGNP Indira Gandhi Nahar Pariyojana =
HRS indian Institute of Remofte Sensing
T Information Technology
ST \nstitute of Wood Science & Technology
2 Joint Forest Management '
 MD Managing Director
Mg Mega Gram{10°g)
| KU Madurai Kamaraj University
[ MLA Member of Legislatim:_ Assemnbly
MNS Modified Murashige and Skaog
MOU Memorandum of Understanding
MOWR Ministry of Water Resources
M5 murashige and?lmng -
NABARD | Mationalene Bank for Agriculture and Rural Developmeant
MBPGR National Bureau of F!ant Genetic Research
NBRI Natipnal Botanical Research Institute
MFLIC National Forest Library and Infermation Centre
NGO Non Governmental Organization
MMPE Mational Medicinal Plant Board
MNPK N'-rtrlgm—P'hnsphmu&Pnnsslum
NTFP 1 Mon Tim ber Forest Product
NWFP Nan Wood Forest Product '
OBC Other Backward Class
PCCF Principal Chief Conservator of Forests
PCY Phenotypic Coefficient of Variation
PDA Potato Dextrose Agar
POKV Dr Panjabrao Deshmukh Krishi Vidyapeeth
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| PIMS Personnel Information Management System
PMS Fayroll Management 5-'|.rst-em
ﬂ,-"ﬁ_ . Root/Shoot
RBD Randomized Block Design
RFD Rajasthan Forast Department
F;HIME Research Managemeant Information System
RSFD Rajasthan State Forest Department
RTI Right To Infarmation
Salls State Agriculture Universities
2k schedule Caste
5E Samatic Erﬁr',lu
SFD State Forest Department
sIC Soil Inorganic Carbion
soC soll Drganic Carbon
f.ﬂM_ Soil Organic Matter
SPAs Seed Praduction Areas
5505 seedling Seed Orchards
5T Scheduled Tribe
E | s0il water Content
TaNU Tamilnadu Agriculture University
Uiniversity
(T0z | Thidiazuron
| TERI The Energy & Resaurces Institute
TOF ‘Tree Dutside Forest ==
TREE Training Research Extensian & Education
UsDA United States Department of Agriculture
uT Union Territory o
T, Ultra Viglet o
VAM Vesicular Arbuscular Mycorrhiza
VD V-ditch
'uf'.-'rt_ “Van hr;gﬁﬂ Kendra
WaS Wild Ass Sanctuary
251 Zoclogical Survey of India
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Annexura |11
RTl Annual Retum Infosmation System

Quanterly Return Form
Public Authority ; Ministry of Envitonment & Forosts

Quarter:1"
¥ear: 2010-2011
Curarter — Aprll 0 June, 2001
Mode; Insert Status : Mew Return
] I__ Progress turing the manth . il
| Opering Wo. O applications | Aeceived during the | No. Ofcases | Decision where | Decision
Halance a5 a0 received as Quarter (including tramsfermed te | reguests/ wihers
beginning of transfer from other | cases transferred to | other Pés u)'s Apoeals requests/appe
B st Quiartar Phs ufs 6(3} other Pés) 3] | rejected als accepted
rh_eqie-sﬂ_ ] Pl 0 04 01 | 05
First Appeals il il il M.A, N.A. | [
Total na. of CAPIOs designated Tatal no. of CPIDs designated Tatal no, of 44°s designated a
sl o = o
Black Il (Detalls about fees collected, penalty Im_gl_:lnd;lnddhdnllnaw action n takon) e
Registration Fee Enllen:rz:l{lr- As.] Additienal fee coflected | Penalities Amount Aecoverad | Mo, Of cases where disciplinary
s T [in Rs.) uf's 2(3} {in Rs.) as directed by CIC ufs | action taken egainst any officer
) 2041) - uyfs 2042)
As.60/- Fis, 530/ il Kil

=i

o Relevant Section of RT) Act 2005
Section 811 | Sections
b c d & f £ [k R T T 24 | other
- — | [ |.

Plock IV {Details regarding compliance of diruction/ecommendation of the Commission} -N&

“Mao. | Reference Mo, Of cases wherein Commission | Whether action is Initiated ta | Oetails, thereof | max. 250 chars, §
macde specific recommendation as per comply with recormmendation of
section 2515) frnax. 20 chars, ) Commission,

1 -Selact-

= sefect-

L - -balet- |
| __-Salect- |
* the Public .b.u'rhorlt-,r made any changes in regard 1o its rules/regulations/procedures as a result of requested information by the
tizens, please provide U surmmarized detalls of the changes [max. 500 chars,)

L-a5t Cate of Uplnh:lmg the Pro-active Mame of the persan who (s Designation of the s who is
Disclosures on the wabside of PA entering/updating data enteringf updating data
General ifarmation uploaded S, Kuswam Pasihar Bessarch fssistant — ||

| Glo Inchiarge, IT-Cell of the institute.
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ATl Annual Return Isformation Systbem -
Pulalie Authority @ Minstry of Environment & Forests
Quarter;1"
¥ear: J010-2011
CQuarter — |y to Sept, 2001 5
Mode: Insert Status : Mew Return =
Progress during the month ol -
Qpening Mo, Of applications | Received during the | Me. OF cases [dacision where Decisian
Balance az on received as Quarter [Including transferred to | reguests/ | whiere ol =
heginnang of eransfer from ather | cases transferred to | other PAs ufs | appeals requesis/appe. L
st Cluarter PAs ufs 63 ather Pas) M3 rejected als accepted
Reguests hail Hil [iE] o il e o |
First Appeals il il 01 il il o1 S |

i

| | Tota po. of CAPIOS designated

Total na. of CFI0s designated

Total no, of AA"s d:;m'l-ﬂcﬂ

cl Tk ki

Elock Il [Details about fees collected, pe-nal'r'f imposed and disciplinary action taken) 3 |

Registration Fes Callected (in Rs.] | Additional e collected | Penalithes Amount Recoversd | No. Of cases where disciplings g
| w5 T[T {in Rs.) wi/fs T(3) (in Rs.) as directed by CICw/s | action taken against any offices

201} s 2H2)
Fe 0, Ris. 300- nil Pl
Bhock M {Detalls of various prm-muﬂﬂrﬁuu E whibe rejecting the requestad information] - A =
o, of times various provisions wens invoked while rejecting requests
Relevant Section of Hﬂ&l_:_t 2005
Section B1] Sections )
a b c d I 2 h i i g 11 2 | gther

Elock 1v | etails rqq:dhi?numll:nu of direction/recommendation of the Commissian] - NA

5.Mo,

Reference Mo, OF cases wherein Commisskon
radie specific recommendation as pes

Whether action i initiated o
comply with recommaendation of

Details, thereol [max, 250 dhars, )

section 25(5] frmax. 20 dhars. | _[.'.“nrr'lni!.'l.'ﬂ-n..
1= — b
- == -Selact- g
3= - -Select-
4. ) -5elact-

[ the Public Autharity made any changes in regard ta its rules regulations/procedures as a result of requested information by 4
citizens, please provide the sumnmarized details of the changes {maw. 500 chiard.}

Block V | Details regarding compliance of direction/recommendation ¢f the Commission] - NA

Last Date of Uplaading the Pro-active
Dischsures an the webside of PA

Marre of The persom who is
entering fusdating data

General Information upluad_lﬂ

Semit. Kusum Parihas

Designation of the person
entering/updating data

Resgarch Assistant — (1
/o incharge, IT-Cell of the Ing
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e

AT Annal Return Information Systerm

E TITl
Pibiic Authaority - Ministry of Environment & Focests
Quarter:1”
Yaar: 2000-2011
Quarter — Gelober to Oec., 2011
Mode: Insert . _ Status | Naw Regurn B
Progress during the month i -
Dpening i to. Of applications | Received during the | No. Of cases Decisin where | Deelsion
Balance as on recelved as Cuarter [including | transferredto | requests/ where
= beginning of transfes from other | cases transferred to | other PAs ufs | appeals | requests/appe
= Ist Quartes Pas s B3| | ather PAs) 6{3) rejected als accepted |
Reguests 05 il el ol il 04
First Appeals o il Nl Nil Nil gl
Tatal no, af CAPIDS designated | Total no, of CPI0s designated [ Tatal no. of AN's designated —=
o o1 | : [ o1
Black Il [Detalls shout fees collected, penalty imposed and disciplinary action taken] = ]
Registration Fee Collectad (in As.| Additianal fee collected | Penalities Amount Recovered | Nou OF casas where disciplinery
ufs 7(1] fin As.] s T3 {in Ris.} as directed by CIC ufs | action taken against any officer
2081} ufs 2002} =
L Rs. 404~ RaA58/ Mil Nil ]
 Block 1l {Details of various provisions af section 8 while rejecting the requested information) -NA ]
Mo, of tirmes variaus provaions were inveked while rejectng requects =
Aelevant Section of RTI Act 2005 -
s Sertion (el Sections _ .
s b [c [a e '(F [& [h H E 11 |24 Ii oxher
S T | : [ e

Block IV | Details regarding :ump!li@:'tui‘dmhnfmmnmdﬂim of the Commission) —NA == 2
| Details, thereof {max. 250 chars.

% Mo, | Relerance o OF cases wherein Commission Whethes action s initisted 1o
made specific recommendation as per comply with recommendation of
.| section 25(5) |max. 20 chars.) Commissian. =
5 s - -Salect: =
I Select- ) | ==
=T -Lebpct- . x: _l
4. ~aEhect-

\f the Putic Autherity made any changas in regard to its rulesfregulations/gracedures 8 3 resilt of requasted mformation £y the

citizens, please provide the summarized details of the changes [max, 500 chars.)

| ..*....Jaulwli’lﬂhll““j‘i“, l

_B.I'?E".‘“ [Deraiis regarding compliance of direction/recommendation of the Commission) - NA il
| Last Date of Uploading the Pro-active Mame of the person who i

Discloauras on the webside of PA entering/ updating Hata

Desigration of the person whe s
mrtering/ updating data

Rosearch assistant — i —
C/o incharge, (T-Cell of the institute. |

General information uploaded " 5, Kusum Parinar
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RTH Arnual Retern informatinn System
Cusarterly Return Form
Fublic Authority @ Mnistry of Environment & Forests
Ciuarter: 1"
Year: 2000-3011
Cluarter — January 2011 to March 2011

: Mnl:h:_lm.n-rr .y Status © New FI_:tun:r'l_ = 13
|| Progress during the manth e — ’ '
‘ Opening | Mo, Of applications | Recelved during the | No. Of cases Decision where | | Decision |
Balance ason | received as Quiarter {inchsding transfarrad to | raguesss) wharg
beginning of | transfer from ather | cases transferred to | other PAs ufs | aooesls requesisfaope |
| Ist Quartar FAs ufs 6{3) other PAs| B3] rajocted | als sccepted
| Reguests s I il D5 02 M | 0B
| First Anpeals A || Nil il S | % 1
| Total ne. of CAPIOS designated = Tnlal na. -:-I’:.'F!vﬁs_iﬁﬁ;tfed Total r-u:- of Ai's desggrated :
| Wl e . e i S e —

[ ——— I

Ehdi W I:Di-ti-liahmiees :nleﬂd euull-rr h'upnmﬂ an-d disciplinary : .].ﬂ-mq nhuq].
I nglstratu:-n Fee Collected (in Rs I T-M-:Imnnal fee collected | Renalities Amourt Recovered W OF casos whare disciplinang
i s 7L lin Bs.] ugds {3 {in A5, | as directed by CICwfs | action taken dgainst any officer
[ = = L o fuwsam
_ReB0f s 230~ ; i Ml

| Bladk [i {Details of various Em;r-inn; ;f_:;:tﬁn B whika r;ﬂeﬂmg_me requested Infurmali:n] -NA
I'-In “of tames various provisions were invoked while rejecting requests
P:-:lr-rar:r Section of RTI Act 2005 o o

1
1
f i Section &(1) Sactions

"o = Ie d_Te [r To To Ti Ti ?Z':[_!J'_I_"'i-i__'ﬁ'ﬁ__ 3

[ Hh-:t I'u' [D’H‘t-iH:E reiarﬂln;ﬂmnibanu ntﬁrectlnnfmmdatmn of the currunl-m;mj MA

5 hli. : Reference No. OF cases wherein Comrmisdion Whether action s initiated ta | Details, thereof |max, 250 chars :|
made specdis recammendation as per comply with recommendation of [

section 25(5] (max. 20 chars.) | Camemissicn.

-helect-
: _— L -Select-
J -Gelect-

.h.!-..u:..l.—l

T PP S L=t L A PR T T I TP e e

L -
Il the Pulilic Authority mae any changes in regard 1o its rules/regulations/procedures as a reswit of requested information by D

atizang, please provide the summarized detalls of the changes {max. 500 chars.}

|:|:|:|-|: "] I;Em:i: regarding compliance of d]m:ﬁun!remmudaunn of the Commission) - hI-I.

Last Date of Uploading tha Pro-active " Mame of the person wha is D-Egig-natlun af the FrEril'.'lr-'l :Hﬁ:i._
Cisclosures on the webside of Py entering/updating data entering/updating data

EEHEE* Infﬂ?ﬁé!iﬂn uploaded B arms. I'!u_r.um Paritar Research assistant — 1|
Clo Incharge, MT-Cell of the Instes
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