Half yearly Mewletier of Eerala Forest Fesearch Insuifte

LAN Insutsion of K

.\.-
i
=
F
=
=
=
=
-

1N neéraia- |

Asran elephants { Efephas meaxnnus) are listed in Schedule
(1) of Wildlife Protection Act (1972) and the laicst census
of elephants i the State of Kerala reported a population of
about 3500 to 5000 elephants (Sivaram er of., 2006). Many
inetdents of human-elephant conflicts were reported from
Kerala in which elephants destroved crops and properny.
Around 30 human casualties also occurred during the yoars
1983 10 1993 (Jayson, 19993 Wildlife casualities were
reported due to train accidents from nrany locations in India
In Rajaji National Park. Unaranchal. regular accidents
involving elephants oceur along
suilway track that runs through the park {Kumar, 19495
Jotinsingh and Williams, 1999), According to Singh er of.

;‘lﬂl‘- accudents were more daring the sumimer period,
wik .Ii".,n‘: wans sty of water in the area and 18 elephunis
were killed due to train accidents during 1987-2001.
Cisualiy of elephants due to similar reasons happencd in

Kerala also, In this paper, an allempl is made to analy e
the reasons for clephant deaths dise o accidents involving

passenger trains in the railway track between Palghun aid
Conmbatore (Reraln- Tamil Nadu Border), Some portions
of this track have become death traps for elephants and

siics on 190 June 2004
was reported. Later, two maoge
Lon 167 and 17 July 2009 in the <an
paizm and Mavakkara, respectively, h]
clephaniand a bull elepham were Lilled
The nuniber of amimal deaths reported
e prea due 1o radies wiis collected from the recoils

of Kerala Forest Dicpartment (Table 1),
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A quvenile and an sdidt female elephant were killed by a
peeding tain (Trivandrum-Chennai mail) at 10:20 pin on
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South India

Table 1. Death of wild herbivores reported between Walayu-
Kanjikode railway hne.

51, | Year | Species Duoeod | Localiom |
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7 | 2007] Bull clephant 25-59-2007| Walnyar
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| 2008 | Sambar 17-3-200%] Puthimscry :..unh!
T 2005 Cow clephan (04-6-2009] Puthissery Soush |
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3 June 2009 at Kanjikode, Palaghat. The juvenile iell down
on the side of the ruilway rack and dicd on the spoi. The
adolt Female was hit and was dragged tor over 200 meters
throvsh the track. Hemains of the body Yy seattered on either
side ol the track. The incident occurred on the railway track
which pussed throuph the fringe of the forests, Uvconul and
plastain wers bemre cultivated by focal people on cither sids
of the wrack. Wild elephants were attracted to the area due o
the avanability of fodder and water from a large pond neoy
the trick

In the above accidents though the engine of the
ilerailed, the coaches were nnaiiccted and no passenger wis
injurcd. The railwiy track suffered major problems amid =oine
torty sleepers had to be replaced. The track where the aceident
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occurred pussed through a cutung of 4 hillock and as sech.
it provided little space on both the sides for the animals 10
walk through or stay safe. Moreover, due to a curve in the
track, the visibility was poor. Also, as the track chimbs <ieep,
the speed of the trains could not be reduced below 65 Lin/
hour, All these factors contributed to the occurrence of
accidents. Between Kanjikode and Walayar (10 kilometers),
13 deaths of wild animals were reported due 10 accidents
{Table 13 The vnrecorded deaths of herbivores coulid be
more, since the dead bodies of deer may have been rens cd
by the local villagers for consumption. In the last six vears,
12 elephant deaths weve reported between Walayur nnd
Coimbatore.

Figure 1. Ratwuy track with namow sidewiys

Figure . Wirming signal 1o the loco pilots

The wild animals were apparentty atiracted w the wack
alser de oo the foogd waste thrown [rom the trains and in
the attempt they get trupped in the culting. Kerala Forest
Department established an electric fence of 10 Kilomesers
1 prevent mnimals passing through the track, but it has not
been efficient. Electric fence s not advisable wn thas pan,
as 1 prevents the emtry of wild animals to their home anges.
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Figure X Locabions of clephant deaths

The Lick of maintewnce of the fence feads o leakage of
curremt reducing the efficiency of fences. Elephunts are
imtelligent animals and ey guickly leam o work e
way around the bamers erected by people. whether 1t is
ebectric fence or other blockages.

Sugwestions lo prevent accidents

A long-tenm solution fo prevent sccidents i these iracks is
to remove e elevaled banks on ctther side of the rack
and provide envugh moving space for wild animals
inchuding elephants. Drvers should be directed (o sound
herns continuously when they approach the cuttings and
through them. Arrangemients ure
the track clean and devoid of food mserials
passengers. Railways should remove growth of grass at

ks 10 be made .‘.'..-l'

thrown by 1

gither fosdder on both sides of the rack every fommght
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Establishment of bio-shield along coastal are:
in Thrissur District

Under the Tsunamt Rehabilitation Programme suppoited
by the KSCSTE, KFRI planted Casuaring and other tree

species 10 a strip of 32 km length along the coastal arcas of
Thrissur District to establish a bio-shield. Seedlings of

Cusnaring ¢queisetifoliv and other species found in coastal
areas such as Artocarpus hivsutus, Calophyitum
thophyilum, Syzvgivm cumini, Terminalia catappa,
Swietenia mahogamy. Dendrocalamus strictus, Thespesia
populnea, Glivicidia sepioum, Terminalic bellivica, Suraca
asoca. Samadera ndica, Syzgiunt jambas <t¢, and rooted
cuttings of Bambusa vulgaris were produced in six
nurseries adjacent to the planting sites. Planting was
completed in two years time. Planting operations and
watering were carried out by the respective Panchayaths

Figure 1. View of nurserics

Figure 2. View of pldmuj strip dlonL the coast

through the Mahatina Gandhi National Rural Employment
Guarantee Scheme (MGNREGS). The Panchayaths
involved were Kadappuram (7 km) Vadanappally (4 km)

Thalikulam (4 km) Nattika i3 km) Valappad (4 km)
Edathuruthy (1 km) Mathilakam (2 km) Perijanam (i km)
SN Puram (4 km) and Edavilangu (2 kin). Sample plots
with seedlings raised from selected seed production areas
oi C. equisetifolia and mixed bo-shield with other species
and bamboo were also raised for experimental purpose.

Figure 3. Purticipalion of women i planting

Change in the planting season from June to September
contributed for better survival of saplings since inundation
with salt water was less after the peak monsoon. Production
of seedlings n nurseries in the same locations helped in
acclimatization of the planting stock with the environiment.
MGNREGS was instrumental in arranging sufficient labor
force and finance for planting, watering and maintenance.
The awareness on the benefits of bio-shield and the
employment opportunities, especially for women, enhanced
the interest of the local people and officials and this 18
expected to contribute (o the successful establishiment of
the bio-shield.

K. K. Seethalakshmi and V. P. Ravindran
Tree Physiology Department
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The question where birds go during the winter, puzzled
naturalists for centuries. It remains a puzzle even now when
the patlern of animal journey 1o and from the breeding
ground 1s finally accepted. As destinations and routes are
being discovered, the impulses that trigger the journey and
the energetics of the flight are better understood and the
benefit of undertaking a potentially hazardous journey
twice g year is becorng more and more clear. Migration
in birds 15 considered 1o be an orderly departure and return
1o the same area with the changing seasons. In true
migranen, the movement is very regular and involves
exploning the best areas for continuous food supply with
the attendant hectic activity directed 1owards survival,

In India there are around 1,301 species of birds which
belong to 22 orders. of which 16 orders comprise 376
spectes exhibifing migratory characteristics. Migrant
avifauna of India has been conventionally classified as true
migrants, partial or resident nugrants and vagrants. As
indicated above, in true migrants. the nmovement is very
regular. In partial or resident migrants. some individuals
of the population will remain at their birth place and others
will migrate. Vagrants do not have a regular movement
pattern, but may migrate if their food supply fails. Four
possible factors have been suggested as causes for
migration. However, none 1s totally acceptable in iselation.
There is no doubt that a combinanon of these and other
tactors 15 involved. The factors include the eftects ol the
lce Ages, a return to some hypothetical ancestral home
and cold weather and food shortage.

The 1ce-sheet theory poinis to the north and southward
movements of the 1ce blocks during the Pleistocene period.
It scems as an over-estimate since the fce Ages occupied
only a fraction of the time scale over which migratory
mevements have been evolving. That the presence of 1wo
original land rnasses which gradually drified apart giving
shape 1o the present continents and the birds which moved
between one area and the next on the original land mass
are now obliged to make the journey across a gradually
widening width of water 1s the gist of Wegner's continental
drift theory. “Wheatear’ is often cited as illustrative of the
theory.

Weather is also said to affect migrotion patterns. However,
extremes of climawe have amehoraied recently and should

we evenlually retuin 1o the more extreme conditions, new
migratory patterns could well emerge. Last is the food-
shortage. as a proftered explanation of nugrattons, Hut this
theory also does not appear tenable as most species are
found w leave their summer grounds long before the food
shortage occurs, How the birds navigate is expluined by
the faculty of builr-in orientation that they posses. The path
followed by the sun across the sky, called the sun-arc gives
them a sense of direction. Further the earth’s maguetic field
detected by them by means of thewr built-in ecrebrat
compass or by the spinming of the globe helps the birds to
plot their course. The birds’ ability 10 recogmize the star
pattern is yet another factor which determines their
direction. To complement all, there is the biological clock
which facilitates establishment of direction.

The endogenous factors enumerated above are eslablished
by the vector-navigation hypothesis as evidenced by the
experiment in which long distance migrants are cross-bred
with short distance migrants or with nonmigrants, The
offspring showed intermediate amounts of migratory
activity. Thus migrants appear to be equipped with
mheritable population-specific time programmes. However,
why 1 bird becomes a migrant or resident is not deternuned
merely by genetic characters but by multiple reasons
including envitonmental factors. Residents are seldom seen
ta turn migrant. but the other way round 1s sometiimes true.

The proximate factors which trigger migration are
photoperiod and build up of body fats, Ulimate factors
such as optimum day length for bringing vp the young and
plentiful food supply during breeding peried account for
why migrations happen. The above theory is reinforced by
the finding by Sandberg that the amount of stored fat
reserves could predict whether an individual will select a
seasonally appropriate direction in relation o the large fat
FESErves Or cngage in reverse migration due to scant fat
reserves. Even though most of these studics have brought
out many cunous facts on what 1s happening in various
facets of bird-life, a few of the findings scems Lo cast
misgivings about the ienability of such theories. and some
others that raise riddles which awall answers.

Nicky K. Xavier
Biotechnology Department



Conservauion of topical forests and its biodiversity 1s a
matter of great priovity now since the rate of destruction of
these forests is exceptionally high and the resultant loss is
often Tirevocable. Owls are nocturnal avian predators,
which possess large home range and occupy multifaceted
habitats to conquer certain life history characteristics viz.,
breeding. roosting and foraging. A wotul of 223 species of
owls are recorded globally (Global owl project) of which
15 % are found in India. Of the 35 species of owls, majority
are found in the North-castern part of the Country. About
16 species were reported from (he Kerala and 15 species
from Tamil Nadu portions of the Western Ghats. Among
these. Ceylon bay owl (Phodifis assimilisy is endemic to
the Western Ghas and Sri Lanka. Earlier, it was considered
as subspecies of the Griental bay owl (Phodifus Dadius)
but as per recent classification 1t bas been recognized as a
new species (Phodilus assimilis). OF the other owls,
Mottled wood owl (Strix eceflaia) s endence to India and
three owls namely Indian eagle-owl Bubo bengalensis,
Indian scops-owl Qs bakkamoena and  Jungle owlet
Glaucidium radiauon are endenic to south Asia and Sri
Lanka. According to IUCN (2008) Forest owlet is the only
threatened owl in lndia

Forest owls pose special chullenges to forest managers
hecause they are top predators, with large home ranges
and complex habitat requirements. A landscape approach
I8 necessary for modeling distributions of torest owls and
conserving habitat for them. Some owl species need
exlensive arcas of natural forest within their home range,
as reparted for Sooty owls (Tvio tenebricosay in Austrahia
and Northern spotted owls (Sirix occidentadis cauring) 1n
North America. All forest owls need wee hollows for
nesting and some species need them for roosting, Arboreal
mammals form a high percentage of their prey and most
of those mammals depend on trec hollows for daytime
shelter. Large hollows suitable for these species do not form
uniil trees are very old and Jarge trees tend to contain more
hollows than small trees,

Owls arc a worldwide order of birds known as Strigitormes
and the 225 species range in size {rom tiny, sparrow size
EIf Owl, to the Eurasian Eagle Owl. which has a wing
span of nearly 2 meters and can welgh almost 5 kg. They
are a group of predatory birds, characterised by large
forward facing eyes surrounded by disk of short stiff
feathers and an upright posiure. A large propontion of owls
are nocturnal. They occupy the equivalent niche as the
disrnal Birds of prey such as hawks, falcons, eagles and

Fesards, bt they are not actually related. The resemblance
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the Southern Western Ghats

to the daytime birds of prey is just an example of convergent
evoluiion, where both groups have evolved several features
such as the hooked beak and talons, independently to
perform the same function. Owls are all very closcly related
to each other, much more so than for instance the diurnal
raptors, which include birds as dissimilar as vultures,
secretary birds, falcons ete, Eveun so, they are separated
into two tairly distinct tarilies, The first family is the
Tytonidae which is made up of 15 species of barn and grass
owl. and three species of bay owl. This family is quite
distinct from other owls and possess several differences,
The most obvious exiernal differences are the heart: rather
than round facial disk, the longer skull and beak. longer
legs, longer more pointed wings and a forked tail. Grass
owls come from Africa, South East Asia and Australia and
are very similar to Baro owls bur have longer legs. All of
the other owls are in the family Strigidae. The collective
noun Jor owls is a “Pacliament™. Sciennfic and common
naimes basically follow the information by Claus Komg.
Fricdhelm Weick, and Jan-Hendrik Becking in their Book
“Owls, A Guide to the Owls of the World™ and Rasmussen
and Anderton (2005),

Owls of the Western Ghats

All owls are predators and the size of the prey generally
reflects the size of the owl. Owls prey on a vanety of Insects,
spiders and other invertebrates, although, some are quite
voracious and can take birds as large as themselves. Bagle
owls at the other extreme have been recorded 1o take such
fornudable prey as Golden eagles and a Roe deer of 13 kg
as well as foxes, herons and domestic dogs. Hunting
normally is carned out in two different ways, the first is
perch hunting, (sit and wait predator) where the bied sits
and winits from u suitable perch until a prey item s located.

NMotled wood owl LUenumon bat
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SIGHTINGS OF JUNGLE OWLEY

e ather teehnigoe is flight hunting where the owl slowly
quorters the groond from a low alritude lookng

hsteng for prey and diving down when food is detecied.
The Jength of the wings is normally a good indication 1o
the preferved method of hunting- short wines for perch
huniing and long wings for ilight hunting. Most owls ore
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is the most popular and generally the most effective
strategy. The other primiry strategics are extended rotations
or tree retention on coupes. Mone of the owl species
recorded in Kerala and Tamil Nadu is endangered. Species
of owls found 1n the southern Western Ghats are listed

below.

1. Commeon Barn Owl t Tvio wlhaj

2. Eastern Grass Owl (Tvto longhnembris)
3. Ceylon bay Owl (Phodilus assimilis)
4. Onental Scops Owl (Otiey sunien

5 Indian Scops Owl {Oius hokkanoena)
£, Indian Eagle Owl {Bubo bengalensis)
7. Forest Eagle Owl (Bubo nipaiensis)

8 Brown Fish Ow! (Ketupa zevlonensis)
9, Jungle Owlet (Glancidium radiatinm)
14}, Brown Hawk Owl (Ninox scutifata)
1, Spotted Owlel (Athene brama)

12 Mottled Wood Owl (Striv oceflaie)

13, Brown Wood Owl (Strix leptogrammice)
14, Northern Long-eaied Qwl (Asio ofis)
15. Short cared Owl {Asio flaminens)

16. Dusky Eagle Owl { Bubo coromandus)

Of the sixteen species of owls distributed in the Kerala
part of the Western Ghats, nine species are found in the
forests and others i the cultivated areas. Two species are
nngratory and 14 species are resident in nature. Owls are
easily identified based on their calls. They utilise their calls
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Completed Projects

Maintenance and growth observations in
multilocational provenance trial plots of
encalypts and acacia (Phase 1 & II)

KFRI Research Report No. 323 (Balasundaran, M. 2000},

About 22 ha of cucalypt provenance trial plots raised at
Kodanad (Malavattor), Muthanga (Wayanad) and
Vallakkadavu {Peermade) duning 1990, 1992 and 1993
using seeds obtained from CSIRO, Australia, were
maintained during 1998-2003 under this project. There
were 78 provenances comprising £, rereticornis (20
provenances, £. camaldulensis (22 provenances), £
wrophvlla (8 provenances), £ pellita (10 provenances) and
£, grandis (20 provenances). Two provenance (rials
comprising A, auriculiformis (11 provenances), A

varies greatly and some specics even remain 1n the arca
until the toliowing year. Gradually the young ones learn to
hunt, often starting on nsects or food brought in by the

parents, which may sull be alive. Because of their

predominantly nocturnal tendencies, owls have evolved
several physical adaptations, which facilitate catching prey
in the dark. All owls have large forward lacing eyes giving
good stereoscopic vision vital for judging distances. In
smaller species, the head ofien appears {lattened so that
the eves can be as widely spaced as possible to increase the
stereoscopic etfect.

Conservation

As the owl species are m various size categores and utilise
varied habitats. a common conservation strategy cannot be
evolved. Hence, conservation measures need to be oriented
based on the size of owis and type ol habitat inhabited by
them. As lesser owls require old and dead stumps in natural
forest, firewood collection should be controlled in the
periphery of the protected areas and reserve forests.
Majority of the nest sites of lesser owls were recorded on
dead tree stumps. Collection of vertical dead branches of
live trees also should be controlled, as they are the important
perching sites for this group of owls. Three of the larger
owls are reported mainly from the hillocks and low altitude
dry thorn forest and these areas are attracting Jeast attention
from the managers. As most of these patches are near the
agricultural landscapes or near human habitations, these
habitats are highly disturbed. Nest sites of two larger owls
arc found in the hillocks. where frequent fire causes the
damage 1o the nestlings as well as to the cggs.

E.A. Javson and 5. Babu
[epartment of Wildlife Biology

Everireen ],

manginn {12 provenances), A. aulacecarpa {A. peregrinal
{8 provenances) and A. crassicarpa (7 provenances) raised
during 1997 at Kodanad (4 ha) and Kulathupuzha (2 ha)
were also maintaimed during the second phase (2001-2003).
Plots for maintenance also included eucalypt ¢lonal
multiplication area (| ha). clonal germplasm bank (0.5 ha),
both at Kodanad, and anst chamber and hardening units at
Kodanad and Devikuiam. extablished for mass multiplying
eucalypt and acacia clones for lowlands and high ranges,
respectively. In addition to the maintenance work such as
weeding and making fire line, activities such as recording
data on growth and disease resistance, development of new
clones, mass multiplication of clones and supply of clones
to the Forest Department and Hindustan Newsprint Lid.
Kottayam were also carmed out,

Based on adaptability, growth performance and disease
tolerance. eucalypt and acacta provenances suitable for
raising plantations in Kerala had been identified at the age
of 4 years and reported to the Silviculture wing of Kerala
Forest Department. These provenances had shown
consistently better performance during subsequent years
also. The same provenances have shown similay
performance when they were planted 1n separale (rial plots
during different periods. A few of the £ wrophylla and E.
pellita provenances have shown better performance than
E tereticornis. Considering the vield and the unique guality
ol water conservation possessed by £, wrophylia and to a
lesser extent by E. pellira. and their desirable tree
architecture, the currently raised plantations of E.
tereticornis can be replaced with these two species. L.
comaldulensis is unsuitable for planting m Kerala because
ol severe leaf blight discase caused by Cvlindrocladivon
spp. and pink disease caused by Corticium salmonicolor.
A few of the E. grandis provenances have shown
tremendous growth 1n high ranges reaching up o 62 mY/
ha/yr at sixth year. Among the four acacia species, A.
mangium, followsd by a few provenances of A. crassicarpu
and A. auriculifornis have performed well. Based on their
performance, 2-5 provenances of cach species have been
recommended for planting in Kerala. The best performers
are listed below,

31 Spegies Provenane: Yield

Na. e P _tmhadyr

1. E arandis Barvon pocke! nraleny, gld 62

2 Lowophyila N of welemar swonetar ind 34

3 E pellita 71-72 km ne wenlock. gld 43

4 b revericornis Palmer niver. gld 34

50\ mangim Morchead. png 116

S L ausivalifornis 5 ol coen cape vork, ld Zi
CrEASCUHEP I in_]-f_ll-!}};ll m . pug 40
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Besides maintenance work and growth studies of
provenances, about 95 candidate plus trees (CPTy)
belonging to Eucalyptus tereticornis. L. cumealdulensis,
Erophvlia and E. pellita and 79 CPTs of Acacia
auriculiformis and A. mangium and 45 CPTs of . grandis
were utilized for raising fast growing, disease tolerant
clones. Of these, 34 eucalypt clones belonging to £
tereticornis, E. camaldidensis, E. grandis apd F. peddiie
and 6 clones A.aurictdiformis and A, mangiwon and 10
clones of mangium hybrid were supplied o the Forest
Department and HNL. for ruising Clonal Multiplication

in thoir Central Nurseries and for raising clonal plantatine,
More than 1.33 lakhs ramets of eucalypt and acacia ¢lones
have been supplied to the Kerala Forest Department till
2002, Seeds of A, mangton and A, uriculiformys, E.
tereticornis, E. grandis and E. pellita have been supplied
to Kerala Forest Dept., Kerala Forest Development
Corporation, HNILL and several private agencies.

Deveiopment of microbial ineculants for
aerobic composting.
KFR] Rescarch Report No. 324 (Balasunduran. M. 2009).

The present study was carried out to characterize
thermophilic microerganisms present in five different
organic waste matenals and to identify a consortium of
microorganisms suitable for degrading different types of
waste materials. The five organic materials selected wer
forest weed, ayurvedic factory herbal waste, tea factory
waste, coir pith and sawdust. Statistically significant
differences were observed between the bacterial,
actinomycete and fungal populations of the compost
samples. The density of cach of the microbial population
depended upon the nature and cheimcal characteristics of
the raw material used. One hundred and twenty cight
thermophilic microorganisms comprising 49 bacteria, 62
actinomycetes and 17 fungi were selected for detatled study.
Taxonomic identification of the microorganisms was
pertormed threugh morphological, biechemical and
molecular characterizanon (G+C content, and 165 (DNA
sequencing and sequence analysis).

More than 69 per cent of the bacterial isolates belonged to
the genus Bacillus. The rest of the 1solates belonged to
Thiobacitlus, Azotobacter. Carvophanon, Lactobacillus,
Celtulomonus and Sporosarcinia. Most of the actinomycete
isolates were Streptomyvees sp., Streptoverticillivm sp..
Thermomonosporg sp.. Sacchuronmonespora sp.,
Kibdellosporangium sp., Kitusatoporia sp. Actinomadira
sp., Rhodococcus sp.. Faenia sp. and Thermoactinomyees
sp. were also isolated. Aspergilius sp., Humicola sp. and
Torula sp. were the major fungal species. followed by
species belonging to the genera Penicillium, Thermomvees.

Chaetominm and Mucor, Thirteen different genera and 29
species were identified from weed waste, whereas 11 genera
and 17 species were identified from ayurvedic factory
herbal waste. Eight genera and 13 species were found in
tea wasle, 11 genera and 23 species in coir pith and 10
penera and 16 species in sawdust. The total bacterial 1solates
from the five sources comprised 7 genera and 22 species;
actinomyeetes, 1] generaand 33 specics; and fungi 7 genera
and 16 species.

All the 128 1solates were analyzed for their ability to
woduce five enzymes, namely. amylase, catalase, cellulase,
phenol oxidase and xylanase. Actinomycetes showed
maximunt enzyme producing ability compared to that of
bacterial and fungal isolates. Fourteen 1solates were selected
for testing their suitability as microbial consortium for
gquicker composting, based on their biochemical
characteristics and ability to produce enzymes. These
inctuded 2 bacteria, 3 fungi and 9 actinormaycetes. The
isolates did not show mutual antagonism.

Application of the microbial inoculum o forest weeds,
herbal waste and coir pith enhanced the speed of
composting considerably to 19 days, 22 days and 26 days,
respectively. The C/N ratio of the final compost samples
showed that compost from forest weed {C/N ratio = 9.8),
herbal waste (C/N ratio = 10.3), und coir pith (C/N ratio =
18.6) were of better quality. The sawdust underwent only
partial degradation tll 50" day and the C/N ratio was
reduced up o 275.5 oaly. Itis conciuded that the consortium
of microorganisms 15 suitable for quick composting of
forest weeds, herbal waste and coir pith. For composting
of saw dust. intial appheation of nitrogen along with
1solates having lignin degradanion ability may have 1o be
used.

Livelihood improvement of marginal
bamboo dependants artisans and farmers
of Thenkurussi Panchayath, Palakkad.
KFRI Rescarch Report No 325 (Seethalukshnn, KK,
Sankar, S. and Pandaln. R.C. 2009).

Production and value added utilization of bamboos were
given high priocity by Government of Kerala during the
Jast five years for environment protection and employment
generation for the rural poor, especially women. Bamboo
cultivanion and craft are two arcas where there is
tremendous potential for employment generation. A project
was implemented by the Kerala Forest Research Institute
(KFRI} as part of a one-year programme supported by
Government of Kerala to set up model bamboo village by
coordinating the production and utilizaton of bamboo in
Thenkuruss) Fanchavath in Palakkad District during



January to December 2005. The farmers, artisans, officials
from Panchayath, District Industries Centre along with
resource persons from KFRI, National Instuuvte of Design
and URAVU. worked together for implementation of the
programme. The artisans received training in the use of
modern tools and in the manufacture of value added
products such as bamboo furniture, and decorative and
household items. They were also exposed o the
development in this sector by participation in ¢xhibitions
and fairs and visits to other units. For promoting artisans,
a Bamboo Consortivm was organized in one of the
traditional arnsans’ colonies at Viakkathara.

The farmers in the area with bamboo in hamesteads were
tratned in scientific management of bamboo culms such
as removal of congestion, maturity marking and annual
harvesting. Farmers mterested in bamboo cultivation were
alse provided with suitable species for planting that are
not currently grown in homesteads.

Mapping biodiversity of the Myristica

swamps in Southern Kerala.

KFRI Research Report No,326 (Nair, P.V., Ramachandran,
K.K.. Swarupanandan, K. and Thomas P Thomas 2009),

Myristica swamps were first described from Kulathupuzha
in Kerala State in 1960. Myristica swamps need special
non-biotic conditions 1o develop; hence these ecosystems
have become highly restricted and {ragmented. In Kerala.
these swamps are present in Anchal and Kulathupuzha
Forest Ranges and Shendurney Wildlife Sanctuary
(berween 77.27% and 77.58° E and §.74°N and 9.03°, below
200 m MSL (so far wrongly reported as 300 m). This study
15 the first of its kind 10 map 60 individual swamps which
constitute 1.5 km? which hardly make up 0.004% of the
total land area of Kerala and G.014% of the total forest
arca of the Srate.

Mapping was done using a combination of GPS in
relatively open areas and conventional survey under dense
canopy. The swamps have been accurately plotted over

Evergreen

1:50,000 SOI toposheets enabling accurate relocation,
spatial analysis and 3D visualization. Average annual
rainfall of the area during the period of study was 1284.9
mm and was distributed well.

Each swamp has a central stream, which causes inundation
of the swamps. Each swamp has different inundaton
charactenisuics such as time peried of inundation, depth of
inundation and area under inundation. Many of the swamps
dry up during the months of December to March. Water
table beneath the ground recedes below 50 cm during
sumimer. The soils of these swamps vary tn texture from
sandy soils to sandy loams to silt loams and rarely clay
lpams depending on location factors includmg geology and
physiography of the land; gradational variations within the
swamps heing common. I general, most of the swamp
soils are acidic (pH 4.5-6.0 exchange acidity <2 cmol kg™
exchangeable bases <5 cmol kg) non-saline {electrical
conductivity <70 ys em-} and with low organic carbon
content (0.3 to 1.3%). But. highly acidic peaty soil with
pH values of 3 - 4 and organic carbon content of < 20% is
also encountered. Gleying is common down the profiie in
most swamps except those that are very coarse textured.

The vegetation inside and cutside the swamps has been
analyzed using a total of 33 sample plots of 0.33 ha ares
each. Shrubs have been enmumerated in subplots of 4 x 4 m
and herbs in subplots of [xIm. Eighty-two trees and mnety-
four species of herbs/shrubs constitute the vegetation.
Forly-nine lanas have also been recorded. Twelve of these
plant species have heen red-hsted and about 28 species of
them are endemic to Western Ghats. Of the 19 sample plots.
Gvimacranthera farquhariana was dominant in 10 plots,
Myristica fatug var. magnifica was the dominant tree in 6
swainips. In the remaining plots, Vateria indica was the
dominant tree. Holigarna arnottiana and Lophopetalum
wightivmuon donuinated In another two plots.

The Myristica swamps are famed for its charismatic and
archaic vegetation: however, studies documenung the
animal wealth of these swamps are almost nonexistent,
Faunal diversity of the Myristica swamps consisted of

Bufor melanosticius

Hoplobatrachus tigerinus

Rurna cagrantidca
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Iritneresirs malabaricus

Platihelminthus (Hipalium-2. tapeworm-1} - 3 species,
Nemathelminthes - | species, Annelida (Oligochaeta-2 and
Hirudinea-2) - 4 species. Mollusca- 10 species, unidentified
Crustacean-1species. Insecta - 281 species belonging to
§3 idenufied families, Myriapoda- 6 species and
Arachmdue-54 species, Pisces-14 species, Amphibia-56
species, Reptilia-155 species, Aves-129 species and
Mammalia-27 species. Quantitative analysis of
herpetofauna revealed that the differences in the
environmental characteristics inside and vutside the swamp
play an important role in regulating rhe species diversity
and abundance of both amphiblans and reptiles. Patterns
of diversity and abundance during day and night. across
swamps and among months varied. There was no
significant difference in patterns of diversity and abundance
recorded during the two years.

‘The present study highlights the high biodiversity of the
Myristica swamp forests. The study also indicates that there
are gaps in information which can be filled up only wiih
further studies in this region. The challenge is how further
studies can be carried out without disturbing the delicate
ceosystem of these swamps. A pertinent guestion is whether

all human entry should be banned inte the best and least
distorked patches of swamps. fcaving only the distugbed
patches for heman visits (touriss and rescarch).
Conservaiion of these smull and scaticred swinnp puiches
musl also address the connguons areas, Strafegies for
manigement and conservation of the Myristice
forms part of the report,
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Preliminary study for conservation and
sustainable utilisation of Erankol and
Koorankolli, rare and endemic bamboo
species of Western Ghats.

KFRI Research Feport Mo, 329 (Mukiesh Koemar, M5,
Krishnankutty, C.N., Vijayakumiran Mair, P, and Pandalai

R.C 2 el

Erankol { Preaedleoviemanthere ritcfied, & rare and endemic
bamboo ol Weatern Ghats, is distribuied in northem Ken
and Komatakin. In Kesila, it is distrbuted in Palakkad
Wlialappuram, Kodhikode and Kannur districts, Koorankalli
(Dendrocalims simctas) s alse liated e dstribution im

thie forests of Kerla. It is distribuied mamly in seimi-dy
and dry wones along the plains of Attappady, Melliampathy
Chinnar and Nilamiwr.

In the Nilambur Forest Division, Pothukkallu and pan of
the Erankol Kunnu adjoining the cultivated areas had a
good population of Erankel. but, due 1o large scale
extraction, the natural population is considerably reduced
and therefore. there is no scope for further large scale
extraction. However, though the present regeneration status
is satisfactory, it is better to aveid any commercial
extraction within the next five years. The survival
percentage recorded for the rhizome cuttings collected from
Erankol Kunnu was 82% while that for Pothukkallu was
64% in the nursery. Field establishment was better for the
propagules from Erankol Kunpu (85%).

Market survey indrcated that most of the Erankol was
moved out to different places in Tamil Nadu whereas
Koorankolli was used in both Kerala and Tami!l Nadu. As
the markets are mostly in Tamil Nadu, the native
community is not benefited from the product and hence it
is not imperative o continue harvesting of Erankol and
Koorankolli. The harvesting of Erankol from the forests
has hardly any econonic benefit 1o the tribals or the Siaie,
although traders make a good profit. Therefore, it is
advisable that the remarning patches of Lrvankoi in the
forests are reserved for conservation.



Revisionary studies on four genera of Indian
bambuoos,

KFRI Rescarch Report No.330 (Muktesh Kumar, M.S,
2009)

India is endowed with a large number of bamboo species.
The country is considered as one of the largest resources
of bamboos in the world. Due to non-availability of flowers
and irregular flowering phenamenon, the species identified
by carlier workers has posed several problems with regard
ta the correct identity. Since most workers neglected the
geo-climatic variations, several genenc and specific
delimitations anong the Indian bamboos are confusing. Tt
also needs 1o be pointed out that most of the genera
described by earlier workers have been treated congenenic
with one taxon or the other. Therefore, reports on the
number of taxa occurnng in different localities vary
considerably.

There are over 1575 species under 111 genera of bamboos
distributed in the tropical, subtropical and temperate regions
of the world. In India, so far. 128 species belonging to 18
genera are known to occur. They are distributed mainly in
the geographic zones such as. Western Himalayas. Eastern
Humalayas mcluding Northeast India, Peninsular India and
Andaman and Nicobar [slands. Peninsular India is one of
the richest domiciles of native bamboos, second to the
Eastern regions. So far, 32 species and two varicties spread
over eight genera are known to occur in the region. Of
these, 22 species and two varieties belonging to six genera,
namely Bambuse. Dendrocalamus, Ochiandra,
Oxvrenanthera, Schizostachvim and Sinarundinaria are
native to Kerala,

In the present study detailed taxonomic account of the
genera, Dendrocalamus, Oxvtenanthera, Schizostachvion
and Sinarundingria is provided. Some of the salient
findings of the study are the following; one species is added
to the genus Dendrocalamus as a new combination
Dendrocalamus srocksii. formerly known under
Oxytenanthera- Pseudoxyvtenanihera complex. The
lectovypification of Dendrocalanus stocksii, D colletianus,
D. callostachivus and D. longispathus, and neotypication
of D. sticrus, the type spectes of the genus. have been
carried out. Some of the species under Dendrocatamurs such
as. D sahini, and D. somdevei ave treated as conspecific
with D, hamiltonii and therefore synonymised under it.
Dendracalamus sericeus 15 also conspearfic with D,
strictus. The genus Psendoxvienanthera is synonimised
under Ovvtenanthera with two species. O, bourditfonii and
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0. monodelpha. The cctotypification of O. howrdilonii has
been carried out, The generic status of Schizostachyum has
been critically examined and three species from Andaman
Istands alone are retained under this genus along with the
two new faxa descnbed. Schizostachyum rogersit 13
relocated after a gap of 98 years from the type locality and
the lectotypification of the species was caried out.

The position of Indian Arundineid bamboos is still ot clear
owing to the complexity of the group and unless further
studies using molecular technigues and re-evaluation are
done, the exact position of Indian genera under this group
will remain ambiguous with regard 1o the generic status of
different taxa included under the sub tribe Anundinarinae.

DNA finger printing of selected medicinal
plants.

KFRI Extension Research Report No. 31. Kerala Forest
Research Institute, Peechi (Sasidharan N, and
Balasundaran. M. 2009)

Genetic diversity with reference to mean gene diversity
and percentage of palymorphic loci and genetic similarity
between respective accessions of four species of medicinal
plants namely, Adathodu seylanica, Coleus wromaticus,
Baliospermum montaman and Nothapodytes nimmoniana
(Mappia foetida) were studied using ISSR markers.
Samples were supplied from the Medicinal Plants garden
of Arvavaidyasala, Kottakkal. Accessions of A. zevfanica
showed the highest genetic diversity (0.2862) and
percentage of polymorphic Joci (78.85%). Lowest genetic
diversity (0.2012} was shown by B montamuen. The genetic
similarity coefficient among the accessions ranged between
0.4615-0.9423 for A. zevianica indicating a wider
representation of the available genotypes. The study gave
opportunity to prioritise the accessions for conservation
and reject some of the genetically identical genotypes
within a species.
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KFRI 563/2009: National carbon project: Spatial
assessment of vegetation and soil carbon pool of
Northern Kerala (A.R.R. Menon, Thomas. P. Thomas,
April 2009)

KFRI 564/2009 Role of bamboo in sustainable rural
livelihood in South India (V. Anitha, Apnil  2009)

KFRI 565/2009: Structure and functioning of bamboo
handicraflt industry in South India (P.K. Muraleedharan,
April 2009)

KFRI 566/2009. Revision of the book and the CD "An
annotated bibliography on Bamboos of the World (N.
Sargjam, April 2009)

KFRI 567/2009: Species recovery of selected endangered
rattan species of the Western Ghats (C. Renuka, April
2009

KEFRI 568/2009: Floristic studies 1n Aralam Wildlite
Sanctuary (N. Sasidharan. April 2009)

KFRI 569/2009: Effect of crop rotation with shott duyation
tree crops on the nutrient status of soil in clear felled
teak plantation sites (Thomas, P. Thomas, May 2009}

KFR1 576/2009: Preparation of a detaled approach paper
for adaptation and mitigation measures to deal with
chimate change n the forestry sector of Kerala State
{U.M. Chandrashekara, May 2009}

KFRI 571/2009: Kerala forestry stausiical database data
mining and information dissemination (M. Sivaram,
June 2009)

KFRI 572/2009: Technology tor low-cost micro-
propagation for Bambusa balcooa and Thyrsostaciivs
elivert {(E. M. Muralidharan, June 2009}

KFRI 573/2009: Evaluation of Gclifandra germplasm mass
propagation and field trials of elites (P. K. Thulasidas,
June 2009)

KFRI 574/2009: Computerssation of KFRI Herbarium -
Phase 11 {(C. Renvka, June 2009

KFRI 575/2009: Standardisation of bamboo cultivation
practices for homesteads of Kerala Phase 1T {U.N.
Nandakumar, June 2009}

KFRI 576/2009: A ( '.,|!|]'..‘-!1_r_]f]:||- of ]:':.i,_‘[_']' profiles and a

of project records 1in KFRT (F

KFRT 577/2009: Empowerment of community reserve
stakeholders for livelihood enhancement and conservation
of natural resources at Kadaluadi and Valhkkunnu
Panchayaths through popularization of appropriate
technologies (K. V.M. Kunhi, luly 20G9)

KERI 578/2009: Estabhishment of bioresources nature trail
at Nilambur in the Kerala part of the Western Ghats Phase
11 (U.M. Chandrashekara, July 2009}

KEFR 579/2009: Pink disease in teak plantations in Kerala
and its management (C. Mohanan, July 2609)

KFR{ 580/2009: Development of a prophylactic control
strategy for managing the mahogany shoot borer
Hypsypyla robusta in trial plantations (K. Mohanadas,
July 2009}

KFRT 581/2009: Indexing contents of the back volume
collections of KFRI Library (N. Sarojam, July 2009)

KFRI582/2009: Digirization of Indian Forest Recovds, Forest
Bulletins and Forest Leaflets {N. Sarojam, July 2009)

KFRI1583/2009: Digitization of KFR[ Research Reports 251 -
300 (K. F. George. July 2009)

KERI 584/2009: Escablishment of Tree Health Helpline for
the State of Kerala (V.V. Sudheendrakumar, July 2009-
June 2012)

KFRI 585/2009: Preparation of a Tiger Conservation Plan
(1CP) for Periyar Tiger Reserve (K.K. Ramachandran,
September 2009)

NEW EXTENSION PROJECTS

KFR1 Ext.159/2009: Preparation of manual for seed
collecuon and further handling of forestry seeds in Kerala
(R.C. Pandalai, Apri! 2009)

KERT Ext.160/2009: Collection, processing and storage of
seeds of medicinal plants and management of seed cenler
under FRLHT programme (K.C. Chacko, June 2009)

KERI Ext. 161/2009: State level orientation programme on
idennfication of small hydroeleciric  sites in Kerala
(K.V.M. Kunhi, April 2069)

KFRI Ext. 162/2009: Pre-project workshop on decision
support system for forest sector of Kerala (K. Jayaraman

Tuly 2009)



KFRI Ext. 163/2009: One-week compulsory training
course on conservation and development of medicinal
plants and benefit shaning with local communities for
IFS Officers (N. Sasidharan, August 2009)

KFRI Ext. 164/2009: Cne-day waining workshop on
Kerala Forestry statistical database mining (M. Sivaram,
August 2009)

KFRI Ext. 165/2009: Workshop on production and
marketing of teak wood: future scenario (K. Jayaraman,
August 2009

KERI Ext. 166/2009: Preparation of a proposal for
voluntary relocation of human settlements in Wayanad
Wildlife Sunctuary (8. Sankar, September 2009)

Everireen i

KFRI Ext. 167/2009: Biodiversity documentation of seven
selected districts of Kerala (G Mathew, Scptember
2009)

KFRI Ext. 168/2009: Establishment of a butterfly garden
1 Parluramanal btopark for promoting ccotourism and
public awareness on biodiversity conservathion {01
Mathew, September 2009)

KFRI Ext. 169/2G09: Training course on “Watershed
Management for Teekoy Grama Panchayath, Kottayam
(S. Sankar. August 2009)

KFRI Ext. {70/2009: Preparation of a handbook of forestry
technologies (K.V. Sankaran, September 2009)

PUBLICATIONS

Papers in journals

Abdul Kader, §. and Seethalakshmi, K.K. 2007,
Germination and storage behaviour of Mahogany

{Swietenia macrophylta King) seed. Indian Journal of

Tree Sciences 26 (1): 1-14.

Abdul Kader, S. and Seethalakshmi, K.K. 2008. Structure
of Mahogany (Swietenia macrophylla King) fruit, seed
and their characteristics. Indian Journal of Forestry 31
{3): 413-416.

Babu, S. and Jayson, E.A. 2009. Abnormal mating
behaviour of Tufted grey langur, Semnopithecus
priam at Kalakad-Mundanthurai Tiger Reserve, Tamil
Naduw. Journal Bombay Natural History Sociery 106(1):
90.

Babu, S. and Jayson, E.A. 2009. Anti-predator behaviour
of Large brown flying squirrel (Petaurista
philippensis). Is this an effective census method to
survey the species? Currentr Science 96 (6): 772-773.

layson, E.A. and Jayahari, K.M. 2009. Distribution of
Spiny tree mouse ( Platacanthomys lasiurus Blyth 1859)
in the Western Ghats of Kerala, India. Mammalia 73:
331-337.

Jijeesh. C. M., Seethalakshmi, K. K., Beena, V. B. and
Ravindran, V. P. 2009. Recent flowering of an endemic
bamboo - Pseudoxytenanthera monodelpha (Thw.)
Soderstron and Ellis in Munnar, India.
Phytomorphology 59 (1&2) 35-39.

Juliya, R. F,, Sudheendrakumar, V. V. and Varma, R. V.
2009. Laboratory evaluation of four fungal pathegens
against the teak defoliator, Hyblaea puera (Cramer)
(Lepidoptera: Hyblacidae) Journal of Biological
Control 23(3): 285-293.

Juliya, R. E, Sudheendrakumar, V.V, and Varma, R.V. 2009.
Susceptibility of teak skeletonizer, Eutectona
machaeralis Walker (Lepidoptera: Pyralidae) to
Beauveria brongniartii {Saccardo) Petch. Hexapoda
16(1): 83-85.

Mathew, G. 2009. Ecology, infestation status and possible
management of the teak Carpenter Worm Alcterogystia
cadambae (Moore) (Lepidoptera: Cossidae) in forest
plantations of teak in Kerala. Envis Forestry Bufletin
O(1): 112-122.

Mathew, G. 2009. Insect diversity of New Amarambalam
Reserve Forest in the Nilgiri Biosphere Reserve, India.
Biosystematica 3(2): 37-63.

Mathew. G. and Unnikrishnan, P. 2009. Biology of the Palm
King Amathusia phidippus, an extremely rare and
endangered butterfly of peninsular India. Journal
Bombay Natural History Society 106 (1): 118-120.

Mendham, D.S., Kumara Swamy, S.. Sankaran, K.V.,
Smitha John, K., Grove, T.S.. Connell, A.M., Rance,
S.J., and Sujatha, M.P. 2009. An assessment of
responses of soil-based indicators to nitrogen fertilizes
across four tropical eucalypts plantations. Jouwrnal of
Forestry 20: 237-242
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Rugmini. P. and Jayuwraman, K. 2009. Iontrinsic umts of
growth for (eak trees. {rees. 23: 51-58.

Seethalakshmi, K. K., Jijeesh, C. M. and Ravindran, V. P,
2008. Seed and seedling atiribules of Melocanna

haccifera and Ocllandra travancorica. fowmal of

Membaoo and Rarfan TU1&2):101-108.

Seethalakshmi. K. K., Jijeesh, C. M. Beena. V. B. and
Ravindran. V. P. 2009. Flowering and regeneration of
three endemic reed bamboos of Western Ghats -
Octlandra travancorica, Q. soderstrontiung and O,

spirosivits. Bamboo Science and Culture. Journal of

American Bamboo Sociery 22 (1&2): 32-39,

Sivaperuman, C. and Jayson, E.A. 2009, Population
dynamics of wetland birds in the Kole wetlands of
Kerala, India. Journal of Scientific Transactions and
Techrovation, 2(3): 152-162.

Sujanapal, P and Sasidharan. N. 2009. Diversity and ethno
botanical uses of preridophytes in Parambikulam
Wildlife Sanctuary, Kerala, South India. J. Econ. Tux.
Bor. 33(1}135-142.

Yapers in Books/Proceedings/Newsletters

Babu, S. and Jayson. E.A. 2009. Habitat use and response
of Brown hawk owl Ninox scatidata 1o the broadceast
of conspecific calis. fo: Shakunthala Sridharafed.).
Recent Trends in Animal Behaviour, New India
Publishing Agency. New Delhi, pp 47-58.

Babu. S. and Jayson. E.A. 2009, Potential changes to the
bird fauna of southern Western Ghals due to global
warming. National workshop on global warming and
its umplications for Kerala 19- 21+ January 2009,
Thiruvanathapuram, pp 53,

Balagopalan, M. and Rugmini. P. 2009, Management of
soils of teak plantanons for sustainable productivity,
Paper presented in the [nternaiional Workshop on
Production and Marketing of Teakwood: Future
Scenarios, November 23-25, 2009, Kerala Forest
Research Insutute, Peechi, Thrissur.

Balagopalan. M. and Rugmini, P. 2009. Effect of coir geo-
textiles on the growth of teak: An experience in a
highly degraded area for improving the soil and the
productivity. Paper presented in the International
Workshop on Production and Muarketing of Teakwood.
Frture Scenarios, November 23-25 2009, Kerala
Forest Research Institute Peechi, Thrissur.

Balagopajan, M.. Jijeesh, C. M. and Seethalakshmi. K. K.
2009. Foliage nutrient variation in flowering and non-
Mowering clones of teak (Tecrona grandis Linn ).
Posler prescoted in the Internutional Workshop on
Production and Muarketing of Teakwood: Future
Scenarios. November 23-25 2009, Kerala Forest
Research Institute Peechi, Thrissur.

Jayson, E.A. and Jayahari, K.M. 2009. Status. distribution,
food and feeding of Malabar Spiny Dormouse
(Platacanthomvs lasivrus Blyth) in the Western Ghats
of Kerala {Abstract) fir:Shakunthala Sridbara (ed.) .
Recent Trends in Antmal Behaviour, New India
Publishing Agency, New Delhi. pp 25-26.

Mathew, G. 2009, Butterfly Gardens (Malayalam),
Karshakan, Annual issue p. pp 72-74.

Sajeev, T.V. and Sankaran, K. V. 2009. Species on the move
- are business highways watching? Business 2010: pp
10-11

Sasidharan, N. and Pramod Pathrose 2009. Mass
muliplication of Saraca asoca (Roxb.) de Wilde,
through stem cuttings and aii layering. In: Sasidharan.
N.. Muktesh Kamar. M.S. Ramachandran, K.K. and
Jayson, ELA. (eds.), 2008. Proceedings of the National
Sentinar Conservation, Caltivation und Sustainable
Grilization of Saraca avoca. Kerala Forest Research
Institute, Peechi: pp 69-77.

Sasidharan, N., Mukiesh Komar. M.S.. Ramachandran,
K.K. and Jayson, E.A. (2ds.), 2008, Proceedings of the
National Seminar Conservation, Cultivation and
Sustainabile Utilization of Saraca asoca. Kerala Forest
Research Institute, Peechi, 100,

Seethalakshmi, KUK, 2008. Technelogy for production of
planting stock and plantation establishment for
bamboos. Proceedings on Nationaf Seminar on Modern
Tools in Plantation Foresiry, 25" March 2008. Forestry
College and Research Institute, Tamil Nadu.
Agrniculrural University. Mettupalayam pp 5-12.

Stvaperuman. C. and Jayson, E.A. 2009. Population
fluctuations of shore birds in the Vembanad- Kole
Ramsar site, southern India. (Abstract) National
sympasiunt in recent advances in biodiversity of Indian
stthcontinent, March 11-13. 2009, Port Blair. Andaman
and Nicobar Islands.



SEMINARWORESHOPS ATTENDED

Dr. E. P. Indira attended the Technical Discussion Meeting
on Descriptors of Eucalypltus and Casuaring at [FGTB,
Caoimbatore on 23" September. 2009,

Dr. E. A. Jayson attended National Workshop on Global
Warming and its Implications for Kerala, 19" o 21
January, 2009, Thiruvanathapuram and also attended
one day seminar at A V.C. College, Mayiladuthurar,
Tarmi) Nadu and delivered a ecture on the Avian
diversity in Kerala on 7" March. 2009. He also attended
one day seminar entitled Integrated Management of
Drainage Basins in Relation 10 Wise Use of Wetlands
ar Alappuzha organized by Karunya University,
Coimbatore on 22™ March, 2009,

Dr. G Mathew and Dr. P Rugmini presented a paper entiled
Biodiversity in relatton to land use paitern: a case study
with reference to insects in the Kerala part of Westemn
Ghats at the National Seminar on - Land vse Planning
tor Biodiversity Conservation, August 6-7. Thrissur. pp
96- 102,

Dr. U.N. Nandakumar participated in a one day lraning
programme on Solid Waste Management organized by
the Dustrict level faculties of Total Sanitation, Thrissur.,
21 April 2009,

Dr. P. Rugmini participated 1n the National seminar on land
use planning for biodiversity conservation during 6-7
August. 2009, held at Thrissur,

Dr. P. Rugmim participated in the [nternational Workshop
on Production and Markeling of Teakwood: Future
Scenarios during 23-25 November 2009 at Kerala Forest
Research Institute. Peechi. Thrissur, Kerala, India.

Mrs. Sani Lookose participated and acted as a Rapporteur
m the National Conference on Museum accessibility
during 24 to 257 July, 2009 at Thiruvanathapuram,
organised by the Regional Museum of Natural History,
Mysore and the Directorate of Muscums & Zoos, Govt,
of Kerala.

Dr. M. Sivaram pacticipated 1n the One day seminar on
Forestry Statistics of India on 26 June 2009 at ICFRE,
Dehra Dun.

Dr. V. V. Sudheendrakumar participated in the 3"
tmernational Conference on Biopesticides: Stakeholders
Forspectives during 26-30 April. 2009 at New [l¢lhi
(Chyganised by Society for promotion and innovation

¢ biopesticides) and presented an invited paper
g Lirge scale pest vatbreak n for
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case of sublethal dosing. (Authored by Dr V.V
Sudheendrakumar and Dr.T.V.Sajeev)

De. B K. Thulasidas participated and presented a paper
entitled Wood quahity of teak (Tectona grandis Lf)
from short retation plantations and home-garden
forestry practices 1n India in the Regional Workshop
on Development of Plantation Teak Utilisation in
ASEAN Region, 7-10 July 2009, Hmawbi, Myanmar,
organised by Forest Research Institute, Yezin 1o
association with the Forest Department.

EXTENSION ACTIVITIES

Dr. George Mathew invesiigated borer attack to seediings
of 2009 Acacia plantation at Naduvathumoozhi, Konni
Division,

Dro E. AL Jayson visited Kalady area o examine the
suspected Leopard attack as per the request of Kerala
Forest Department.

Dr. N. Sasidharan identified the plant specimens referred
by CWRDM, Calicut on 29.06.09 and St. Thomas
College, Thrissur on 27.05.09. He also prepared an
Inspection Report on five properties notificd as EFL
area 1n the South Wayanad Forest Division, as a Member
of the Inspection Committee, consuituted by the Chief
Conservator of Forests, { Wildlife) Kerala Forest Dept.,
during 22-24 May, 09.

Dr. 1. N, Nandakumar, Dr. K.V, Bhat and Dr. P.K.
Thulasidas prepared a technical report based on sile
mspection about the need for felling of trees in Teacher's
Training Insiitute, Nadakkavu, Calicut as per the
direction of Hon. Ombudsman for Local Self
Government, Trivandrun, 15" June. 2009.

Dr. U.N. Nandakumar monitored tree planting programme
under NREGA in Panancherry Panchayath as expert
member social awdit 1eam, Junc 2009, Dr. U, N\
Nandakumar provided technical inputf to the Ad.
Commissioner for EFL court case OA 17 of 2008
Ponmudi estate along with Director.

Dr. U. N, Nandakumar provided input for preparing a
feature on activities of Mahima Cluster undertaken with
technical support from KFRI for the Haritha Bharatham
Programmes of Amrita TV, May 2009,

e, 17 N. Nandakumar atiended the Technical Advisory

Commitiee Meeting of Distnet Commitice, Total

ilarion programme at District Panchavath
Conference Hull, 30% June, 2009,
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GUEST LECTURES/CLASSES

Mr. P.K. Chandrasekbara Pillar gave lectures on
Conservation and development of medicinal plants and
benefit sharing with local commumities for Indian Forest
Service Officers during 3-7 August, 2009,

Dr. E.A. Jayson offered classes to the students, who
attended nature camips at Peectu Wildlife Sanctuary on
4" February, 2009 and on Environmenta) Conservation
in the Extension Centre of KFRI, Peechi in September
2009 and also on 8™ October, 2009. He aiso offered a
class at Academic Staff College at John Mathai Centre
of Calicut Umiversity, Aranattukara, Thrissor on 25%
September, 2009 to college lecturers.

Dr.

K. K. Seethalakshm! delivered a talk on bamboo
varieties suited for small homesteads on 19 April, 2009
in All India Radio.

TRAINING IMPARTED

Training Courses Coordinated

Dr. M. Sivaram conducted a training course on Kerala
Forestry Statistical Database and Data Mining for the
Officers of the Kerala Forest Depariment on, 21, 24, 26
and 28 Auvugust of 2009 at Thrissur, Kottayam,
Thiruvanathapuram and Kozhikode.

MEETING ORGANISED

Dr. V. V. Sudheendvakumar organised DBT Task Force
Meeting 3-4, May 2010,

A summer course was organised for students in ltak
Museum, Nilambur during 21 to 30 April 2009, Thirty
students partictpated in this one-week long course.

In connection with the Teak muscum Day on May 21, 4
documentary lestival on nature, foresis and widlife
conservation and environmenta! aspects was organiscd in
the Teak Museum, Nilambur during May 21 to 31.

A one day workshop on Teak Cultivanon and Management’
was organized on 20" August 2009, for the +2 Agniculture
students of Vocational Higher Secondary School. Arimbra,
Malappuram District,

MEMBERSHIP I8 COMMITTIES

Dr. E.A. Jayson was nominated as Board of Studies
Member of the Kuvempu University, Shimoga, Karnataka
and wax appointed as member of Mangalavanam Bird
Sanctuary Advisory Committee by Govt. of Kerala 2009.
He was also nominated as a Member of the Southern
Regional Committee for the Management Effectiveness
Evaluation of Tiger Reserves in [ndia by the Minstry of
Environment, Govi. of ndia.

Congratulation to the winners of KFRI cirele in the 22* Kerala State Forest Meet 2000.2010

f‘orcst Meet 2_010—”[‘hrissurWinners List

."-i_l.:'-.'_n_._[ [tem l Name = ' Prize
i [ SO (Women Open) | 1. Prabitha Prakash I Siiver
! I 2. Prathiba !_ Branse

o Table tenmis {Double) [. Dr. Mammen Chundamannil I Silver
L | | 2. Dr. K. Mohandas 1 L
_3 | Table ennis (Single) 1. Dr. Mammen Chundamannil i !__ Bronze

- Pawer lifling { 1. Shanthakumar ; Bronze
E I Weight h—"_l = Shanthakumar | Silver

i} I B:|t1lllil.'.-llll'| l:_.f?(l-.lf‘-ll."\'l I . Prathiba 2. I’riy-anka i J: ::‘:ii\f’t‘_r‘- 3



Mr. P.M. Sreekanth was
awarded doctorale degree by the
Forest Research Institute {FR])
University, Dehra Dun, in March
2009 for his work on Population
genefic structuring and gene
flow estimates in Tectona
grandis L.[. using AFLP
markers, under the guidance of

A

Dr. M. Balasundaran, Programme Co-ordinator, Forest
Genetics and Biotechnology Division, KFRI, Peechi,

Teak (Tectona grandis L.1) 1s one of the most durable
timbers 1n the world that 15 vsed for ali concevable
purposes. The genetic structure within and between ning
natural teak growing forests of the Western Ghats belonging
to the states of Kerala, Karnataka and Tamil Nadu (9
populations X 20 trees), four seed production areas {SPAs)
of Kerala {20 teak trees trom each SPA) and 31 clones
from clonal seed orchard established in 1985 at
Kalluvettankuzhi (8.58ha) in Thenmala Forest Division in
Kollam District of southern Kerala was invesiigated to
provide reasoned scientific management practices and
conservation measures, using fen sclective Amplified
Fragment Length Polymorphism (AFLP) primer
combinations. Attempis were made to identify purative
AFLP markers associated with phenotypic characters of
teak trees n the natural forests.

The natural teak populations of Kerala and Tamil Nadu
pait of the Western Ghats in the Indira Gandhi Wildlife
Sancwuary showed more genetic diversity than the
Karnataka populations. Nilanbur teak forests from Kerala
showed tts separate genetic identity. Considering the genetic
divergence of Nilambur teak and their reporied unique
quality, genetic purity of Nilambur teak should be
maintained avoiding mixing of genotypes from other
provenances, especially in breeding populations and SPAs,
Mixing up of genotypes in SPAs could be due 1o nuixing of
secds from different geographic origin {provenances) for
raising the ongmal plantation which might have been

Ever &

converted as an SPA Jater. [t may be afso due (o planting of
stumps from different geographic origin inw same SPA.
Understanding the genetic diversity staius of cach SPA will
be useful in ascertaining the quality of seeds required for
ruising future plantations. The resulis of the present study
also indicate chances of mislabeling of clones that were
used for raising CSOs. The lower genetic distance between
the clones (higher genetic similavityl might be the reason
for inbreeding m CSO resuluing in poor seed set, poor seed
germination and unhealthy seedlings.

Future CSOs should be established using genciically
diverse clones showing profuse synchronized flowering and
seed set. selected within a provenance. These attributes
have 1o be easured while selecting candidate plus trees or
plus trees {rom which the clones will be developed. The
lack of congruence between morphological and molecular
data suggested that morphological systenis may be useful
for morphotypes management. Geographical and genetic
distances were significantly correlated showing genetic
divergence between distant populations. The uimgue AFLP
ioct identified can be further exploited for developing
Sequence Characterized Amplified Region (SCAR)
markers.

Ms. A. Haseena was awarded
dociorate degree by he Forest
Research [nstitute (FRI}
University, Dehra Dun, in
March 2009 for her work on
Meorphological, biechemical
and molecular characterizat-
ion of thermophilic micro
organisms involved in aerobic
composting, under the guidance of Dr. M. Balasundaran,
Programme Coordinator. Forest Genetics and
Biotechnology Division, KFRI, Peechi

For ber study. Hascenaisolated thermophilic bactenia, fungm
and actinomycetes from five different compost samples
produced from forest weed, herbal factory waste, coir pith,
saw dust and tea factory waste, All the isolated organisms
were identified through, worphological, biochemical and
molccutar charactensation. The iselates were sereened for
their abity to produce Catalase. Amylase, Cellulose,
Xylanase and Phenoloxidase. Based on their enzymes
production efficiency, a consortium of microorganisms was
developed for quicker and efficient composting. The
consoruum was capable of fast composting of furest weeds,
herbal factory waste and coir pith when tested.



List of students who were awarded Ph. D. Degree
hased on the work carried out at KFRI (1992-2009)

SL | Name of the student | Supervising Guide/ Title of Thasis Year | University
Nos Co-Guide(Discipline) |
: I3 I Ruhamathulle, VE. | Dr. George Mathew 1: The studies on the Geomeurnd fauna 1992 | University
¥ (Entomology) | {insecia: Lepidopiera) of Kerala of Calicut
2. | Mohammed Al M. | Dr J. K. Sharma | Studies op seed pathelogy and
(Pathology seedling discases of some 1993 | CUSAT
mpartant indigenous tree
| species of Kerala
3. | Mohanan, C. for. LE. Sharma Studies on diseases of bamboos
{(Pathology ) and nursery management of 1994 | CUSAT
— | Rhl.FDCIUm.l web blight n i'i'.u.xlj.
4. | Anitha, V. Dr. PK. Muralecdharan | Land use changes o and its o '
{Forest Economics) impact on the socin-economic 1997 | FRI-U
I comditions of the tribals
5. Mangharan, T.R. Dr. PK. Muruleedharan Eoomamcs of protected .ll'l.ih
(Forest Ecomamics) . A case shudy of Pertvar a7 | FRI-O
et b = Tiger Reserve
6. | Maria Florence. E. J. | Dr. J. K. Sharma Sapstain n1'r|.11_iﬁ:gunismﬁ axsociated
(Pathology) with selecied commercially 1997 | CUSAT
important tmbers of Kerala and
= | their possible control el
7. | Mohanadas, K. Dr.K.S.S Nair Population rend of Hyblara prera
(Entomology ) cramer {Lepidoptera - Hyblaeidae) 1997 | CUSAT
in teak plantacgons and the faclors
| Ifﬂilumul;h i s
8. | Jayakumar, P. Dr. Jose Kallarukkal | Physinlogical investigations on the
(Tree Physiology) performance of o1l palm { Elaris 1998 | FRI-U
guineensly  Jaca) inimoduced dnto
— India from different sowrces
9. | Jayasunkar, B Dr. BK. Murnleedbaran | Economic analysis of forest
(Forest Econoimics ) resource management: A sody 998 | FRI-U
s ) | of bamboos in Kerals ) - |
10, Soman, C.K. Dr. Jose Kallarackal : Ecophysiological studies on 1998 | CUSAT
I I ( Tree Physiology) i Avecta auriculiformis under
P _ experingenial ond naiurel conditions
11} Surap, MLA. Dr. A, B. R. Menon Phiyvisociologicel mapping of il
(Ecolagy) Chimmony Wikdlife Sanctiry 1998 | FRI-U
using remole sensing lechmigoes
12 \'a"arghc:'.h" A0, [ir. AL R R Menon _1'%3%2,@ sindies of the forests of 1008 [TFRI-U
{Ecology) | I’tppu.n: Wildlife Sancuery using
. | Tenwde sensing fechnigues ;
13, Ancy Mathew Cir. KM Bhat Swructure and behiviour of 1099 | University
= (Wood Science) | Inddian rattans of Calicut
14, Christopher, G. Dr. P V. K. Nakt | Studies on man- wildlife interaction ‘
' (Wildlife Biclogyi in Peppara WLS and adjacent areus, 1999 | FRI-U
= o _ Trivandrmum District, Kerain i
| 15, Dhamodaran, TK. | Dr. R, Guanaharan Preservative treatment and chemical 1999 | CUSAT
| | {(Wood Science) mindification of rubber wood

e |
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; e = S R = Lisis o (
SI. I Name of the student I Supervising Cuide/ . Title of Thesis Year illnit*emh
| Nol Conluidet Discipling) _
16| Gigi, K. Juseph DrK.K. Ramachandmn | Ecology of lion-tuiled macague |
(Wildlite Biology) {Magac sfenus) i tmopical forests 1999 | FRI-U
| of Southern Western Ghats, Indii
| 17.[Indira Devi " Dr S Sankar T Socio-economic analysis of landise 1999 | FRI-U
' {AgTo forestry) and agro forestry systems in
i - | Thrissur Diswict, Kerala i
I8.| M. Balasubrnmanian | Dr. P. 5. Easa I An m{ﬂnyml study on Asian elephants
(Wildhie Biology} in Wayanad Wildiife Sanctaary 199¢ | FRI-U
S with emphasis on crop damage
1%} Mercey, KoA Dr. K. Jayaraman Methuds for estimuting the 1998 | FRI-U
|5 i | (Saatisticsy abundance of herbivores in fonest 1l
20.} Priyn, P.B. Dr. K. M. Bhat | Growih periodicity and juvenile 1999 | FRI-U
l (Wood Scienee) | wood formation in eak =, e
21.| Surcndra Gopal, K. | Dr. J. K. Sharma Studies on enhancing the biomass 1999 | FRI-L
{Pathology ) of Arcreter asricadffonmis in highly
ncidic soils using most efficient
e = strains of Rbizobium |
22.| Surendrun, T. | . 3, K. Sharma Siudies on clonal propagation of 1999 | FRI-U
o Ly A {Puthology) eucalypts in Kerala |
Z_Irﬁuttiir Babu, PK. [L‘n’ A. R R Menon Vegetation mapping and analysis 1999 | CUSAT
' {Ecology) of Erovikulam National Park using
4 femole sensiog echingues
| 24.| Vairavel, S.M. Dr. P 5. Ensa Ecology of gar (8os gawrns H. Smith)
(Wiidlite Biology) with specinl relerence 10 habitat
atilization in Parambikuiam Wildlite 1999 | FRI-U
e KON Ly - _ | Sanctuary, Kerpla, India |
23, Anjana Shankar Br. PK. Muraleedharan | A stady on the economacs of collection, !
{Forest Economics) marketing and wiilizstion of 2000 | FRI-U l
| non-timber forest products in Kersla
26| Indira, EF P Renuka Studies on the varability al the 2000 | University |
i (Botany} specics Coneling arborea Lin L, L af E:!h;'ul |
27| Jayanarayanan, T, e AL R, R Menon Floristics and Mvtum:'m]ng\ of
(Heplogy ) | mast deciduous forests of Central 2000 | FRI-U |
_ i Kerala with special reference 1o
L_ .. | Vazhani-Vellani hill tracts
| 28. Nandakomar, UN, Dr. S. Chand Basha Ecosystem opdimization through muiti-
L ot ) = tier foresiy - A systems approach 2000 | FRI-U
29} Narayanman, T Dr ). K. Sharma | Studies on wil disense of I
Crsucring equisenifolin caused 2000 | FRI-U
_§ L by Trichoshoriun vesiciulosum -
TEMJ. Suanal Kumar, MG | Dr. 5. Sankar ﬁ;ﬂﬂtli]ﬁ and phh]'n:-.'l- of
{Agro forestry ) biodiversity conservation and 2000 | FRI-U
; management in some forest aneas '
I_ = | of the Kerala Western Ghars .
| 31, Senathanan vellua Dr. PK. Muraleedharan | Dynamics of land use in recenty
. (Forest Economics) sefthed fomest areas: A case studly 20000 ! FRI-L
. 3 ; i of Attappudy |
32.| Sunil Thormas Dr. M Balusundaran ] Detection of sandal spike phytoplasma | [
' | (Pathobogy) I using immunclogical and 200 | CUSAT
molecular fechmgoes

L = S =



| 51 [Name of the student | Supervising Guide/ Title of Thesis Year | University |
Ny, Co-Gauigded Discipline |
33, |Thomas, P Thomas | Dr. S, Sankar Soils of bamboo ( Bambiese bamhos) 2000 | FRI-U
{Agro Forestry ) brukes in Kerala forests
34| Veeramani, A Dr. P 5. Easa An mssessment of crop-damage by 000 | FRI-U
(Wildlife Biology) wilid animals and the effectiveness
of control measures
35, |Francy, C.F. Dr. George Mathew Studics on the Noctuidae i | FRI-U
(Emtomalogy ) {Insecty: Lepidoptera) of Kerala
36, | Santhosh Kumar, V. | Dr 5. Sankor Impact of land wse on the
iAgro Forestry) hydrological behaviour of micro- 2001 | FRIU
walersheds in the humiid tropics:
A cose study of Kunthipuzha,
Palokkad, Kerala
37, Shaji, C. P Dr. P. 5. Exsa Dnstribution and habitat ecology
(WilHife Biology) of fishes in Kerala pan of Nilgin 2008 | FRI-U
Biosphere Rescrve
38, | Arith Kumas, P K. Dr. 5. Sunkar Sucho-econadmic impact at upland
{Agro forestry ) mansgement on downsineam 002 | FRI-U
villages ;: A case study of
Bharnthapuzha River Basm
i 39| Binow. C. F. Dy, George Mathew Effect of fire on fores insect 2K | University
(Emomology ) species diversity - A study in the of Calicut
Silent Valley Natbonal Park, Indin
40, | Mary Anio D, George Maodhew Ecolopy and conservation of 20038 | FRI-L
{Entomology ) southem birdwing butierily
41.|Sajeey, T. ¥. Dr. K.5.8 Nuir Spatial dynamics of teak  defoliator 2003 | CUSAT
{Entomulogy ) (Hyhiaea piseea) outhreaky :
Faemns and cawses
42.|Suma, T. B. Dr. M, Balasundaran Studics on genetic polymorphism 2003 | CUSAT
i Pathology) in Sesiaalum albuny
43, | Abdulkader. S. Dw. KK Secthalokshmi Seed longevity and storage of M | FRI-U
(Tree Physiology) mahspany and hopes
44 | layakumar, R. Dr. KK.N. Nair Studies on the plant diversary of
{Batmhy Division) New Amarambalam Reserved Forest 2004 | FRI-L
of the Western Ghats of Kerala
45, Jayasree, V. K. Dr. €. Renuka Root marphology and development 204 | University
{Botany) in selectied spevies of Calums Ling. of Calicut
4, | Sulekha, K. Dy, C. Renuka Reproductive biokogy and 2004 | University
i Botany ) miropropagation of selected species of Calicu
| of Calanues L{Arecacene)
47. |Kishore Kumar, K. | Dr. ARR. Menon Taxonomic and ecological studies 2004 | Umaversity
(Ecology) im the shola forest of Keraln of Calicur |
48, Mahesh Kemar, M. | Dr. George Mathew Suuchies on the lepidoptens of 2004 | University |
(Entomology | Mellimmpathy forests of Calicut
49, | Padmukumar. P K. | Dr. C. Renuka Developmental morphalogy in 204 | University |
iBotany ) ' | relation to conservation in the of Calicut
| fmaky. Palunoe (Arccaceas §
50, |Sibichan Varghese | Dv. UM. Chandrashekara | Impact of natural and man-made
' tAgm forestry) disturbunces on vegetation 2004 | FRI-U
- structure and diversity i shoka
| Forests of Kernly, India.
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SL | Name of the student | Supervising Guide/ Title of Thesis Year | University
‘\‘{; - Co-Guide(Discipline) R — : -3
. Sreenivasan. MU A. | DrKV. Sankaran i Naturl distribution and coatrol 2004 | IRI-U
(Pathology) of the atien invosive weed
| M.fr'\anfa macranthae HBK in the
| | i \}\, ‘estern Ghats. _ | .
| s2. Stephen Sequiera 1 Dr. Mukiesh Kumag | Taxonomy and ecology of Iul ns
(Bolany) i Silent Valley National Park. 04 | FRLU
| .., M e e . Sotithern Western Ghats, India |
53, Sasidharan. KR, D, R V. Varma Studics on the insect pests of
(Entomology) Cusnaring egtasetifolia L. in 2005 | FRI-U
| _ e Tamil Nudw and their management 1 | |
34 | Sreckumar, V.B. Dl{ Renuka Systematics and phylogeny ol the
[ (Botany) genus Celary Linn, (Arecaceac) 2005 University
i in the Wesiern Ghats of Calicut
55 By C. B Dre. V. Vﬁudhcmdml\umdi |_1w,~.l|s:‘11mnx on the nucleo |
(Entomology) i polyhedron virus of the leak : 206 - FRI-U
| defolintor with spectal reference |
L L : = (o qualiyy improvement oL, Freee = e
56.| Brijesh, C. M. Dr. George Mathew A study on the diversity of 2006 | FRI-U
{Entomology) Lepidopiera (Insecta) in shola
== | torests of Munnar (Kerala} | |
57. Chucko. K. C. Di. Jose Kallarackal Seedling development of teak ]
Tree Physiology (Tectona grandis LF) in response o | 26 | FRI-U
L - }- = B e . _ _| environmental and nutnitional fictors - k|
58| Sivaperuman, C. D EA. Jayson ,mlng} of wetland birds i the Kole W06 | FRI-L
] | 5 (Wildhfe | Bi()l()“\l | lands of Thrissur, Kerada | . _
59. Sreelokshmi. K. Dr. PK. ‘alul.llwdhamn i Economic benelits of non-wood : 2006 | FRI-U |
: (Forest Economics) lorest products in a changing rural
economy: A case study of Wayanad, ‘
LR | L. L -3 | Kerala 5 |
60, Sunanda, € [, K. Javaraman Simufations calibration of allemertic '
(Statistics) relations in cven ~aged teak stands 2006 FRI-U
e | __ using multilevel models g =]
(ll.!S\\"ill'Elll, PR. Dr. R.V. Varma Managerment of termiles | 2006 | FRI-U
. il | (Entomology) _i forest plantations a8 _ | ol
| 62.| Durai. V. Dr. . Sankar I An assessmenl of \,Lolnuiull 107 | FRI-U
{Agro forestry) - stability and sustainable productivity
in homie garden agro forestry system i
| I 5 il B ) L in Kerala | i
63.1 Sreejith. KA Dr. UM. Chandrashekara | Ecological and ccophysiological
studies on the successional status )
of tree seedimgs in tropical wel 2008 | FRI-L
evergreen and semi evergreen foresis '
L~ = T £ 1 e Sis = I8
G4 Shet L vl nnmu,d Dr. George Mathew * Sindics on Miciohelerocera
Sharsudeen. R, (Entamoloyy) 1l :[:- Lepidopicra) in Kerate pait 200 Bl
s .y | Of Western Ghats S ST
b} E ¢ KM .Bha Tim {8



51 | Nume of the student | Supervising Goide/ Tithe of Theesis Year | University

[ Moy Co-LyubdefTiscipiine) _ \ A _ [ |
i} Sabnn Prabha, 5 Lw. E.Pladira Lnalbysis of mating svstem and HHE | FRi-l
{Forest Gengtacs) contemporary gene (fow in natural
teak forests and plantonon ihroeeh
. U Fe™= . | DA marker studics . =
67, | Hseenn, A Dr. M. Balasundaran Morphologicad biochemical and
modecular characterisation of
!.‘||'||1-,-.'-|:-5'|-,I||_' MUCTOCHEEETTS I N FRIU
acrobic composting
[6% ] Sreckamh. P M. [y M. Balasundarzn | Population genetic structuring and I I
gene flow cstimates in 2N [ FRW
Tectewma gramadiy L. using
. AFLIP markers
{APRIL 2089 - MARCH 2010)
Ph.D. Programme
Ph.DD. thesis of the following student was processed and forwarded to FRI University.
IName Topic for research approved by FRI Date & Month Supervisor
I 1 =i
Roby, Lk ¢ Flonstic structure and diversity of Myristica
swamps at Kulathupuzha in a GIS perspective  22/07/2009 [ Dr. P. Vijayakumaran Nair

Pre- nuhmlwml Ph.D. Thesis seminars were given by the following students

Name Topic for research approved by FRI ) I Date & Month| Supervisor
Chandrasekhara Pillai - Effect of site management practices on growth | 11/12/2009 | De. R. C. Pandalu
and wood properties of eucalypts in Keraln | |

“.'\/Iu,ii."-.'h Rahman, P. Charucterization of soi! fauna in different i 16/12/2009 Dr. R, V. Varma

lund use systems in the Kerala part of Nilgiri |

[ . biosphere rescrve | _ ]
IRamya, R. ’ Physiological and genetic diversity “studies 25/02/2010

on regeneration of Suntalium afbum L. |

1 D M. Balasundaran
|'

Seminars presented by Ph. D. students

_Name ! Supervisor _I»I)ate Jr”fqp_'c

‘\dlnu--l (x 'lh A.E R Muw _ ¢ 13-U5- "‘l""_ Rasics of Remote Sensing .

Bindhu, K. Jose| Dr. Sudheendra Kumar y 3-06-2000 | The flying belladonas : Sequestration, transformation and
5 uses of wxins for defence

_Hamya, K : Dr. M. Balasundaran 16-07-20049 | Santlim albin L2 trom “Vulrerable” o "Ending: 'ul
_SojanJose I Dr E.PIndira ' _.-‘i-lii-_"l}{_'w Tex 1L The well known ertn ''''' ]
| Lintg, E.1.. | Dr. C. Renuka | 29-09-2009 | jcl‘(\l!ll‘i]:\f A molecular apptoach

Sitho John, Ko De ML P Sajaihia 1E-11-2008 | Soil car bnn sequestration —An approach to sive . our|

Ny ll()l'ill'lt.i]i
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Academic Attachments during 2008-2009

"1I_ ‘unu. ill Year ‘mpu‘n I:'iil'lj. (,u:kll T ‘\nnm uf College ' Sulbject
| No| the student | e LR e Tt ol My !} &
i, :Sf'c‘ur;!_i. V.S Oclober 2009 | Dr AR R Menon P%\ \ (_()”l. ge ol M. Tech,
Biem= - . Engincering &Technology Remole sensing
2. Ahobitha December 2009 D E M. KMuraleedh: arun | PSG C (!”U'L of Arts !
|___{Chandrashekbhar) | A _Lund Science, Coimbatore Bmluhzm!nu\
3, |Sruthi, MR T December 2009] Dr. E. M. Muralidharan | PSG Ci allege of Ans Hlu.:h.thnoiﬂlﬂ
and Science. Coimbatore |
4. | Rini John Decentber 2009] Dr. V. V. Hudh-.umhaku.fmr Karpagam Aris and :Binu'-.liiilﬁg:;_
== [ _ | Science ﬂ)llup Coimbatore
| 5, [Rami ‘-.'._n_'g}.\c_\_q____;h March 2010 l'_Jr | . Sajeey 1S Mary's C nllu‘_t___r_J.rmm | Microbiology
| 6. | P Reshma Vijay| March 2010 _I!r_"l_". Smjeev 15t Mary's College, Thrissur | Microbiology |
I'% I-"n\ a Varghese | "-.qu 2010 | Pr.E P Indira (St "'.T.Lr\ 5 C u]h,-'l.__'!'l‘n-»al.ir Biotechnology
L [}L\l P S "'-[.LI'LI'; EO . Dr. E l' Ind:r.: — "1! 'NT iy \( n_lll,g._:ﬂ]_u\ur |fjl(ﬂ|_-.._l||mlrwn,
‘J‘ [Ramsheenn T Muarch 2010 Dr T.V. Sajeey indics Gandhy College of Arts| Microbiclogy
Abdul Vahab L= | —= & Scaemie, I'-.-.u_i_u._'l_i_q._:r_lg_aljml
0. }{-.._un Hussain | March 2010 Dr TV, Sajee Indira Gandhi College of Arts! Microbiology
! [ & '-uu.nu. Kuthanuni.__:ll m |
| NACNSION 8 tivitoes o ing ‘l.__:ni TRl H:-lu:.,-||||'||-| {1
S| Yeor & Service provided | Client =
M, | Mlonth
1. 2008 ".|*I'- Wood idemiification | The Judicial Ist Class Magistrate Court - 1Manathav .'.d\ Wiy nmd Dist
2. 12009 May | Wood identification | M/s. Romkoe Unas Enter prises, 158. Valayamadevi Foad, Mevveli - 607807
3. | 2009 "-1.-_1 | Wood identification | M/s, Nemal Tr: uders, No, 15, Vannier StreetP B Mo, 1 207Cheential - 60000 |
4 :009 Wy Wood identification Assistant Engineer,Cochin Central Sub - DivisiowC ]:"'”I- I3, Kakkanad
Lochim - GR2INAT
5. 12009 June| Wood idemification | Dr. P A. Muhamed 5: wyeed, President. Cheraman Juma Masjid Committec,
- | e [ herwminn "'.1.||'||\ "y |(r iir. PO hl'!!JIH'!EdllLl! P!“h (Iq{.)ﬁﬁq' =1 |
B | 2000 June | Wood identification "-[H-l rme Director, Im sl Industries (Travancore) Lid., Thikkatukaiz,|
, . [ RO Aluva - 683106, Ernakulam Dist. _
7002009 lune | Wood dentificanon MY/E Bree Balaji Timbers, 119 Meenkarai Road, Zamin Uthukuli. Pollachi
L = ~ _ - 642004, Tamil Kadu
fo [ 2009 June | Wood identification " M, Wood Crafts, A-18, Indusinial Estate. Thattanchavadi.. P r:]dlcli-t:l':'}- ]
.. I 1605009 — = = =
9 2009 June | Wood identincation The Chiel ﬁanagen‘[ji\ \1Civil/Maintenance/North zone Township
! (. o | Administrative office, Block ~ 10, Meyveli — 607801, Tamil Madu
10. 2009 June (\LJII.lhl]IW of Pettimadi  M/S Hindustan Mewsprnt Lid, Foresiry DLpdlIll]x.nl, Newsprint Magar,
{Block — X)) for Captive  Kottayum
| || Pulpwood Plantations | sz R . Al 5
11. 72009 June  Failure of wale Managing  Director. KFDC, Murnar
plantation raised by
KFDC In Silent Valley,
| | Munnar L
12. 2009 June | Note on: The Burned KFDC Oificials, Munna

Pine Plantation of the
KFDC Near Sileat valley.
Sunnar
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. K. Ginanakaran

Dr. R. Gnanaharan served
as the Director of the
Institute during January
2007-May 2008. Hc
super-annuated from the
service of the Institute on
30M August 2009, Before
taking charge as Director,
Dr.R. Gnanabaran was
Research Coordinator and
Member of the Institute
Management Committce. He obtained s M. E. in
Chemical Engineering from the Indian Institute of Science,
Bangalore (1973) and Ph. D. in Wood Technology from
the University of Minnesota, USA (1979). As the Head of
the Wood Science and Technology Division, he
strengthened the Division through academic inputs and
skills especially 1 developing technologies for efficient
utilization of non-conventional timber such as rubber wood,
coconut wood and bamboo. He 1s a world authority on wood
preservation techniques and has published several research
papers, technical reports, handbooks and information
bulletins In the areas. He was a Member of the Bureau of
Indian Standards in the Timber Sectional Commitiee on
Wood Preservation and the Juternational Research Group
([RG) on Wood protection. Dr.R. Gnanaharan was
responsible for wnitiating the ficst international project on
bamboo in the lnstitute sponsored by IDRC Canada and
was organiser of the First International Conference on
Bamboo in Kochi in 1998. His skills as a scientist and an
administrator and uncompromising ethical qualities put hiin
tn good stead n performing his duties as the Research Co-
ardinator and later as Director in the most commendable
way.

. Jose Kullarackal

Dr. Jose Kallaracka) Scientist F
and Programme Coordinator,
i Sustainable Forest Management
Division superannuated from the

- Instituee on 30 Apal 2009 after
pe— serving for 21 vears and four

Q = months, His area of specialisation
< v

was Ecophysiology and Tree
Physiology. While in KFRI, he

initiated several research projects dealing with the waler
use of exotic and indigenous tree specics, especially,
eucalypts and acacia. He also completed a study on the
water use of 12 tree species in the tropical deciduous forest
using modern techniques. His other interests in research
mcluded climate change with special reference to response
of plants to elevated carbon dioxide. He initiated the
collection and documentation of daily weather data in KEFRI
starting from 1989, Dr. Jose was also the coordinator of a
World Bank funded project which helped KFRT set up a
well-accomplished Local Area Network and a Website as
early as 1999. He equipped the Tree Physiology Division
with very modern equipments for field studies. He attracted
sponsorship for several KFRI projects both from India and
overseas. Dr. Jose took a keen interest in many institution-
building aciivitics. During his tenure in KFRI Dr. Jose
participated in several national and international
conferences and organized training programmes and
workshops. He has pubhished over 6 scientific papers and
several popular science articles. He is a Fellow of the
Alexander von Humboldr Foundation (Germany) and
member of several other leamed societies. KFRI is fortunate
10 associate with Dr. Jose even after his retirement since
he accepted u CSIR Emeritus Scientist position and rejoined
the Instihute on 31 August, 2009,

Shri. K.K. Ahamad

Shri. KK, Ahamad joined the KFR]
on 2" August 1979 as attender and
retired from the service on 31 May
2009,

Shri. V. Mohammed Ali

Shei.V. Mohammed Al joined the sub ceatre of KFRI al
Nilambur on st August 1986 as attender and retired from
the service of KFRI on 30" June 2009.

Shri. KA. Karunakaran

Shri. K.S. Karunakaran joined KFRI
as attender onlst December 1978 and
retired from the service as Clerical
Assistant on 317 July 2009,

Shri. P, Achuthankutty

Shyi. P. Achuthankutty joined KEFRI on 3¥ Janvary 1983 as
PA 1o Director and retired from the service on 30
September 2009 as PS o Director.
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WEATHER DA

Monthly weather data for 2009 at Peechi Latitude-10° 31’47 N Longitude- 76+ 2’2’?.5“ E  Altitude. 45 msl

i \lunlh l \Ia\ -‘_l'ump

Avg, Iunp ,\Iin.’l‘{:mp. Maxrh | Averh Min. rh Rainfall | Wind Yelocity | Sol.:r Radmlluu

? 10 | " Ll % % i mt kn/h kw it
5 S— ”” |f - ] 831 10000 | 71, 63 ’0”7 0.06 887 | 16701
[keb 1 3631 | 2905 | 1842 "1 jpono [ 762 | 2038 | ooo | 490 159,74
|Mar | 3655 | 2843 | 106,00 82 27 2276 | 2340 301 16603
lape |- 3756 13888 | 10000 T 8750 | 2497 T 46,60 .86 14040 |
IMay | 3548 1 2800 w00 T o7 | 194l A280° ] 18% (ETE. .
Lm b 3208 | D0 L0000 9NN F 6774 | 53840 (6=t - I
Jul 3140 24.96 10000 | 98.62 : 6830 | 1188.00 .63 89.35
TAug | '*| I T ST | "i‘(in.(_nTP)Zﬂ'({a)"' 6364 | 36520 T id6 | 11933
Sep | 3135 | 2585 | 2274 | 10000 | 0173 | Goss | aitoo | 131 | i0ses
g — = 113-: 12645 ] 2URT L0000 | 8430 ] 3190 @ 19360 ¥y | iz836 |
INov | 3191 ______3@?_____{___ 246 10000 1 8591 | 4362 1 194.40 448 1 11095
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Proceedings of the International Workshop on
Production and Marketing of Teakwood: Future Scenarios

: e CD contains the Proceadings of the Intemanional Workshop on
Praduction and Marketing af Teakwool: Production and Marketing of Teakwood: Future Scenarios held al

Futurc Socnar KFRI, Peechi during 23-25 November 2009, The workshop was
comducied with the main objective of making the stakeholders aware
of the current siluation with respect 1o feak production and marketing
at a global level, and w build on the opporunities available from these
developments, This workshop was ilso imponant to strategize the future
activities of TEAKNET iaking into consideration the emerging
opporumities and challenges and how the teak nétwork may facilitate
coordinated efforts by network members.

The workshop was organized by TEAKNET in collaboration with the
Kerals Forest Research Institute. Financial support for the workshop
was provided by FACH of the United Nation and Asia Pacific Association
of Forestry Rescarch Institutions {(APAFRI). The workshop was
attended by a total of 67 participants from different countries including
India and several eminent scientists and experts in various fields of
tropacal timber development programmes presenied their papers. The
participants represented a cross section of the major sets of stakeholders
like growers, traders, researchers and pnlm mitkers.

The: technical sessions centered on the topics such as supply of and demand for teakwood, market intelligence on teak
price, grading of tzakwood, timber cenification. production technology and future perspectives for TEAKNET. The
workshop concluded with certain recommendations (o develop the global teak sector so that the sector can increase the
production of teakwood for meeting the rising demand by expanding teak cultivation (o new areas, promoling growing
of teak in comimunity homesteads and private plantastions and enhancing market for eakwood through improved
srlegics like the development of market intelligence on teakwood svalability and price.
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April 2009 ~ September 2009

N(}.‘I Date and Year Title Sponsor ‘
1. 120 April 2004 Kerala State Biodivers sty Board, | Kerala State Biodiversity Board,
L0 Thiruyvanathapuram Thruvananthapuram )
2, F21 April 2009 Kerala State Biodiv Ll\ll)’ Board. . Kerala State Biodiversity Board. |

| L]l Thirpvanathapuram | Thirwvananthapuram |
3, 23-24 April 2009 CARE Training CARE

481 June 2009 5 UIIL(.EII';;H_[;;‘.I;(:”\\IIIL and storage of ‘medicinal UN DP;’MUEFHPl‘ngr;mmie

plants and management of Seed Centre under
UNDP/MoEF programme (FRILHT)

i

5. I" 13 June 2000 - | Kerala State Backward Classes Dev elopment Kerala State Backward Classes
(.mpmannn Lad., Thrissu Development Corpn. Lud.
i Thissur
G l? 23 August "{]{)9 Priority species, resource *\timatmn planmtiml i NBM

development. post-harvesi technology and |
socio-economic livelihcod potential of bamboos

i [ 20-22 August 2009 Watershed Managemen . Teckoy Grama Panchayaill,
I LN IENEE .l I e e e e QMY MY
i 5. 120 October ”(}(}0 \rwu(nlm. pmpagdtmn and seediing
Dudnpmcnt 01 Smm o ok
9. 126-31 October 2009 | P Lorily species, FeSOUC _”t.,-anl.l_nT.;r(‘;l;M]ﬁ.la:l[dlwn “NBM

development. post harvest technology and
socio-cconontc livehhood poential of buambons

|
e

’ I(}, 14-15 November 7()(}‘) Traiming for teachers [deal English [EEHSS
i Higher Secondary School

11 16-20 November 2009 | Training course on coll chion, u)mplldlmn

I validation dnd dl\aumn.umn of forestry stansiics Mokl
1279 December 2009 | Bamiboo ll.lilil[]!.. for L.m ers from Thiruclrap HII) ! NEM |
13 89 ]')u.unhu 2009 B..lmh(m trauing for t< Ters from Krishnagiii | NEM

i 1 7(: Nov.- l I) 3('}0*} Maodern trends in wak Lll tivation and management ﬁ Fuiure um 1-

I]I INLHIU

I:'- -3 I)c,u,mhm 7’(}(}9 Traiming of §th Al India school Education Sua\-Ly ' NCERT
{6 Ii 15 Lmudn 2010 Two-duy training workshop on effect of weeds on MoEF
! productivity of torest plantations and natural
forests and different cost effective methods foi
their control

170 18-23 Januairy 2010 Training course on prionty species. resource NEM
Festimiation, plantation development. post harvest
| . technology and socio-cconomic livelihood
! polulml of hamhnm

87 6-9 February 2010 Tldlnnw on \L‘"(.ld{lt!]l carbon pool field data
‘ : : collection demonstration
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Teak Planner

Teak planner functionally is a
growth simulator for teak
plantations. Its scope of
application is the range of
growing conditions that is
available 1n Kerala. This
programmc can be vsed o
identify the optimum thinning
schedule and rotation age for
even-aged leak stands under a range of site quality and
management levels. The optimum thinning schedule is that
which maximizes the net present value of cash flows, out
ot a variety of possible thinning schedules in a plantation,
It also enables the user to make an investment plan by
providing information on net present value (NPV), internal
rate of return (IRR). benefit cost ratio (BCR} and payback
period (PBP) for a range of management options. The
software is also an effective 1ol for financial valuation of
the growing stock for commercial purposes.

The input data at the first jevel consists of interest rate that
15 10 be used for discounting purposes, site quality class
and weeding intensity. The system can then generate mean
diameter at 5th year which is the starting point of simulation
assuming an inital planting intensity of 25000 trees per ha,
In case. the user wanls to optimize purchiuse cost of 4
plantation or maximize the returns from & purchosed
plantation, the corresponding input values can be entered
and can proceed further. With the mput data thai is supplied,
the programme identifies the optimum thinning sehedule
for the stand under consideration and displays the number
of trees 1o be redakned at 5 vearby intervads with infoermation
on several assocuued sfand Teatores ke miein dusmeter of
trees, volume of sanding crop, aceumubited vield from

thinmsig and mean anmuid increment in ol volueme (MAL)

3 8 Ly

R s

EE Fras = Fy Fa

It also displays the NPV, IRR and BCR. The optimum
rotation age can then be taken as the age at which NPV
reaches its maximum. This programme thus fills in the need
for a self-contained user-friendly software for finding out
optimum thinning schedule and associated stand features
for any given stand.

One additional feature is that the user is supplied with the
option of making the financial projections either under
‘constant’ levels of teak timber price, input cost and
management interventions or under ‘varying' rates. This
option provides the user a whole scenario of possible
projections and every time the simulator identifies the best
thinning schedule to be followed to maximize the returns.

The simulator has been built using visual Basic software.
The equations used for projecting the different stand
features were developed using long-term data gathered for
permanent sample plots laid out in teak plantations in
Kerala. Whole stand models based on Richards function
with biologically meaningful parameters formed the basis
of diameter and volume growth functions.

Kerala Forest Research [nstitute

Peechi - 680 653, Kerala, India
Contact person :

Dr. k. Javaraman
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Bamboo
An AI][]()ld[bd Bdmhou Bihll()“]dpl‘l\ KERI C Do
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3 BJ.mhum ol lndm

4 ' Edible Iidmhw Shoot Rul;,. S

| Edible Bambioo Shoois: Collection and Pl\)L-..\ g {\/‘{ald\mldlnl

b 1intormation Resources lor Bamboo and € ane Development i Ker: i
) Polu,\e and Legal fsswes in Cultivation and Ualization of Bumiboa, Rattan

| and Forest Trees i Private and Community Lands

Ratian (( ane), Palms

Rx. i

120000 i

,_..__r_..,_..
|

b f\ Manual on the Rattans of Andaman and Nicobar 1«
L f\i]l‘l()hll\.d L;lhlun.mph\ on Raitins of the World i
1G] Commer al Rd Lans of Kerala = f

11+ Ficld Identification Koy lor Rattans of Kerala
12 Field Identification Key for Indlian Palms. KERTCD 8
HT Nurscry and Sitvicultural Techniques tor Rattans
14 3l LM [echno iof'\ lor Value- added Rattan (€ e} "mdum b
15 P Ims of Keraln

; lh Protection of l\.lll.m ..l' ainst F uns_’al Slmnnw'-.'-':
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| }
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43 Biodiverity Documentation for Kerala. Part 7: Insects  awoo | 3000 |
_ -I-L Hmdnqxn\ Documentation for Kerala. S_I_|_u:_x_l1\\»_tigg_l nhu.__ I L' ()() | 7000 |
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56 KFRI Research Reports 1-200. KFRLCD | ' e B T
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60 Three Decades of Research in KERT I e VR o
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62 Tropical Forest Fcosysient Conservation and Development m South e e
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66 1 peradation of Rubber Wood | 7300 FE3 00
— Weeds ZEp E = ]

_ 67| Alien Weeds in \{‘{Elxt_Trnmc i} zf\l!k\ Banes and Benefits [ dD0D | 40.00
68 Field Triuls for Controlhng Minaria Infestation in Forest Plantations and P SO 1504}

_ Natural Forests i Kerala - | |
(9| Integrated \d.lmm,mu.nl of the Alien Invasive ¢ Weed Mikania micrantha 156,00 I35

Lin the Western Ghats

== d‘irEl:l—l url'mlmu 4 _
70| Basic Ry admgs in Forest Ecomoniics 150,00 [ 5.0H

7 Sociwo-economic Research i Foresty o 30 RIS

POSTER |

72 Amph"" i ul Keral Pml I Pl s {(Counter sale only) ! 30.00 |

prss
.
'

# Postage in Indm and \u1ﬂ1n,e IThlll charge fm abroad are free

# Book Seliers will be given 25% discount for orders of minimum 10 copics of a single title or for Rs, 3.500/GS $ 350
and above

# idacaoonal Institvtions will be given 10% discount

&  Advance pavment may be made by M.O/D.. in favour of the Registrar, KFRI on any Bank i Thrissur, Kerala,
India

Phone: 91 487 2690 140 #  Send your orders to:
Fax: O1-487-2690 111, 2690 121 The Libranan
E-mail: <kiri@kfri.org> KEEL Peechi. Thrissur, Kerala. India 680 053

Wehsite: www.kfrlorg “hone: 0487 2690 210 E-mail<library @ Liri org:
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Iraining Programmes

FFRT offers specialized wraining courses
tropical forestry, It will also be possible to
provide tailor-made raming depending upon
specific needs of the stakeholders. The medium
of mstruction is English. KFRI is an approved
traiming centre of the Ministry of Environment,
Governmeni of India for training the officers
of Indian Forest Service. Also. various state
torest departments have sponsored candidates
for several training courses in the past.
Chverseas participants from Myanmar, Sri
Lank:, China. Nepal, Ethiopia and Uganda
huve attended different training courses.

The Institute his 56 well - qualified and trained scientists with national and inernational exposure. Apan from the
scientists of the Institute. renowned experts from other reputed institutions/universities ang also engaged as resource

ﬂ ks, | 3

persops/guest faculiy,

Fucilities

ltmining courses are conducted in the Training Extension
Uemire with modern lecture hall, seminar hall. meeting room
snd computer Tl with internet facility. The Institute has

. wiell-eiqupped loboratones prury, herbarnum, insect
nscurn. wildlile AR RUrsSry aind hve ¢n lection of
Paamiboos. mitans, pilms, mediconl plants and wopical tree
pes, Keraln Forest Seed center, Teak Museum ausd
Bioresorse Witure Purk 1 s for il LS
ecommmidation is Wil n the 1 Hi L B0
1 ] L
.

For further details please contac
Programme Co-ordinator
Extension and Training Division,
Kerala Forest Research Institute,
Peechi-680 653 Thrissur, Kerala, INDIA
Ph: +91 487 2690100

+91 487 2690330
Fax: +91 487 2699249

Email: training@kfri.org
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