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Forestry Research and Training:

New Trends

Inadequate trainng 1s recognised as one of
the root causes of mismaich of technology
with the real needs of end-users/rural
cominunities. 1t is for this reason that our
readers lately notice K¥FRUs activities
covering various aspects of forest education
and custemiscd iraining rather than
continuing rescarch alone for sharing the
resources/knowledge in sustained manner,
This 1s reflected in the message  from Dr,
1. K. Sharina, Director of KFRI, wn reviewing
the recent situation of research and training
support. However, there is no compromise
in research efforis being put in solving
practical problems of tropical forestry, as
cnunciated in an article by Dr. lose
Kallarackal, Plant Physiologist, in the
curcent edition, based on precise ceo-
physiological studies using sophisticated
modern technigues being undertaken by
KFRI. Further, the Research Updates
* clsewhere in the current issue throw light on
the recent research and training themes
which include:

2 won-wood forest products, viz. field
identification of rattans and commercial
explonation of medicinal planis

“ species composition, biodiversity
conservation and management of shola
foresis, macto flora of Peechi-Vazhany
Wildlife Sanctuary, lichen [lora of
Western Ghats

% plantation technology with clonal
propagation techmquesfunits, control of
invasive weeds, pest problems of
mlensively managed teak plantations and
evaluation of high inpui managemeni on
growth and umber quality of teak
plantaiions as well as soil management
strategics for suecessive rolations

“ utilisation of sccondary and non-
convennional timbers like rubberwood as
substitutes for primary timbers, value-
addition by cultivation ol cdible
mushroom from wood-wasie and litter.
technology transter, e,

One major problem ideniified in the existing
system of foresiry rescarch, training and
cducation in India is inadequacy of (unds and
human resources. This is particularly
discernible in arcas of new plantation
establishmenl and resource management
where coordinated efforts are lacking.
Although some of the recommendations of
Indian Nanonal Agricullure Commission
(1970) were implemenicd with forestry
education courses in agneuliural universines,
many problems are encountercd with
inadequacies of institutions, wechnological
weakness, insufhiciency of invesiment funds,
lack of meaningful panticipation including
that of industrial scctor.

A newly designed forest educalion, research
and waining programme envisaged at KFRI
focusing on the following aspects should
work in the centext of sustainable
development in an enviconmentally seund,
ceonomically viable and socially accepiable
Way.

®  Although utilisation of trees and [orests
15 inherent aspeet of foresiry, there 1s a
recenl shifl in emphasis on tourism,
recreation, agroforestry, non-wood forest
products and wood production in the
context of sustenance.

® Role of regicnal training neiworks,
comprising industry linkages and inter-
disciplinary and inter-institutional
collaborations.

® Multidisciplinary approach focussing
genetics and biotechnology, resource
mensuration, biodiversity  and
sustamable management, appropriate
silviculture, harvesting and utihization,
economics, resource  evaluation and
social sciences.

#® New mode of education covering
scientific conduct of research as well as
moniloring and evaluahion.

K. M. Bhat
Editor

March 2001
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Ecophysiological Approaches to Problem
Solving Research in Forestry

From the Director’s Desk

erala Forest Research Institute has

come a long way since its estab

fishment 26 years ago, our Institute
has secured a unigque place among the lead-
ing [orestry research organizations i tropi-
cal forestry. This has been possible due 10
time bound and problem solving applied re-
search underiaken by KERT in key areas of
tropical forestry. Initially, all the research
projects were supported twough institutional
grants received from the State Government.
However, over the years the trend bas
changed and now all the research projects
are externally funded generating about
Rs.200-250 lakhs every year lor research.
Though external funding has sirengthened
KFRI's research base, paucity of funds for
developmental activitics has brought stag-
nation in further progress which has started
to show 1ts impact on the quality of research.
During the past 20 years there has not been
any sigmficantupgradation in infrastructure,
instrumentation and human resources due
o inadequate funding. We have been trying
garnestly to secure additional funding and
our efforis have now succeeded. The Plan-
ning Commission, Government of India has
granted through the State Government one-
tme additional central assisiance of RS
crores to KI'RT for infrastructure develop-
menl. The geant will be vilized lor addi-
uonal laboratory space, Meeting/ Confer-
ence rooms, Exhibition arca: Research
Scholar™s Hostel: Guest House and Train-
ing. Extension & Education Centre, in addi-
Lion 1 mainienance of residenuial quarters
and completion of sume of the enfinished
works pending for the past several years. |
am hopeful this grant will provide fillip 1o
further progress by sitengthening infrastie-
rure of the [nsntute to meet the challengers
of the 21* century.

JK Sharma

Visit us at : http:/iwww.kiri.org

itis well known that the forcst/plantation
productivity is a product of the genetic make up
of the species and the environment. Tn this
ariicle, the intention is 1o examine how the
studies underiaken at KFRI an the intersction
of the environment with the physiclogy of the
trees have helped us to understand different
problems in tvopical foresiry.

Exotic or indigenous species?

Several exotic speciex have found 1o be suitable
as plantation species in Kerala dunng the last
half a century. Fucalvpiuy tereticornis, F.
grandis, Acocig auricaliformis, A nanglun are
a few of the more recently introduced species in
plantations. Anecasdimm ovcidentale {cashew)
and Hevea brasifiensis (rubber} are also
introduced species in Kerala although few eritics
of exotic species seldom realise this fact. In spite
of the several medis recognised for some of the
exobics, they have been subjected o severc
criticism, especially for thelr waler use
charactenstics. The “eucalypt controversy” has
heen a subject of emotional debate in India and
elsewhere {(Kallarackal, 1992 Kallarackal,
19973), Stnce the phreatic aguifers are nnportant
sources of water for demestic and lanning
purposes in Kerala, planting of cucalypls has
generated reseriment among the public.

Do the eucalypt roots reach the water tabie?

This question can he answered by cxcavating
the root system of a lew trevs, which is a ditficult
task. The phreatic water table in Kerala s mostly
located between 8 and 15 m deep as noticed from
many open wells, The general belicl is thal tree
roots do not go deepee than 3 m. However, while
measuring the predawn water potentials of
eucalypt trees from different locations, it was
noliced that the waler potenbials were yuite high

Measurement of stormatal conductance in
Acacia auriculiformis iree using a porometer,

Jase Kallarackal
Plant Physiedegy Bivision

A sap llow gauge f
mordor the wansp
slores the cala at pr

tolen higher than -0 5 MPa) even in dry season,
which made us ro think ¢ getting
water [rom some or other sot ite of the
general dryness of the soil 1
Somen. 19943, Besides. the transpiration
estimations using Pooos-Moamweeh o i
showed that 1he roots st e ms

deep il they have to lrumsp?

To lest the ecophys

excavaled the root svai

It was found that the

wirclled almost 10 m

from the water table

How to solve the profilem of exiraction from
water table?

planted it Zmx 2 mispacing

g time resedting in o densiy
trees per . Water use by Eucalypris
ricornis was studied 11 1wo plantations,
differing 1n tree density, one with the radinonal
2500 rees per ha and another with 1090 troes
ner ha, Hourly trasspiration by the Penman-
Monteith equation was estimated for the abuve
1wo plantations round the vear. [t was found that
the plantation with less density manspired only
half the quantity of the water when compared 1o
the plantation wjth the rzdiconal densiy
{Kallarackal and Somen 19972 ainly, this
is o big saving on the waer However, doubis

a 10

have been expressed 2bout T r=duced yield
from a plantation with Tesser Zensity, Some
studics indicated that o

density beyond 1000 mezs o 5
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help to increase the yield of usable biomass
{Adlard et al.,1992; H.D Kuikarni, personal
communication). What could be the reason lur
this? When seedlings are planted with ¢loser
spacing, they tend to grow talier because a light
demanding species such as eucalypt will be
rying (o obiain maximuim sunlight. This means
that the tree will be producing a large number of
branches tao, thereby contribubing much o the
production of enusable hiomass. Similarly, the
roors will alse behave alihough we do not pay
much artention to the roots in this regard. Owing
W the hugh competition for water and nutrients
in the soil, the roots tead 1© go very deep. This
again means thal much of the photosynthates are
contributed o the unuesable root bionass. At
the same time, water is extracied from both
surface and decper soil layers including the
phreatic aguifers. On the other hand, in a widely
spaced plantation, the trees need not grow tall
fur competing Tor light, thus the trees tend to
increase i girth, Similarly, the roots also tend
to spread laterally than decper because of less
competition for water and nuirients. Studies in
Australia have shown that root systems were
deeper and denser atlugh tree densities, although
total length and rmass of roots produced per tree
decreased with increasing tree density {Eastham
and Rose, 1990). It shouid be pointed out here
that in most countries where cucalypt is grown
in plantations, the density is noL more than 1250
trees per ha, usually achieved by 4 m x 2 m
spacing, which seems to be ideal {or mechanising
the planiation cperations.

Are the eucalypts bad?

Since eucalypts in general consuie more waier
than oiher species, there is atendency (o consider
then as bad or unsuitable (Kallarackal, 1997).
An ecophysiological analysts of Eucalyprus
grandis, anciher encalypt species planted at high
elevations in Kerala showed that this species is
very economical in its water consumiption
(Kallarackal and Somen 1997b3. There was
partial 1o complete stomatal closure in this
species during the dry peniod. This is because
the stomata of many tree species, especially
those found n the wropics, have the capacity o
sense the dryness in the atmosphere {vapour
pressure deficit} and close their stomaia {o
prevent loss of water from the plant and soil.
This means that there are good eucalypts too!
Doesn'( this also mean that it is the choice of
the species that matkers?

Is there a better eucalypt species?

The finding that £ fereticornis is a high water
consumer led us (o look for a hetter plantation
management strategy as wel as another eucalypt
species which would be more economical in its
water use and possible o be grown in the plains
of Kerala. Ecapliysiological measurements
during three years on 12-year-old irces of £
wrophyila, B, camatdulensis, E. brassiana, E.

peilita, and E. deglupta resulted in several
interesting findings (Kallarackal and Somen
19981, Water polential measurements indicated
that ali the above species have very deep root
svstem, thereby, not much differeni (rom £
tereticornis. However, when the stomalal
conductance in the above species was examined,
1L was found that £. wrophvila showed conduct-
ance values nearly half that of other species. This
means that they are loosing much Jless water than
the other species. This would make this species
sullable for locations where water conscrvation
i1s also important akong with wood production,
Unfortunately, hardly any iarge-scale trial has
been conducted in India about the possibility of
using this species in plantations. However, the
small wials conducted at KTRI (1.K. Sharma,
personal communication) show that the species
has a4 good poiential of being grown in
plantations in Kerala. It may be pointed out that
E. wroplivila is one of the two eucalypt species
which originated outside (he Ausiralian
continent, in Timor island. This species is now
mucly used in the Brazilian plantations.

What information de we have about other
exolic and native species?

We have made detailed obscrvations on water
use of  Tectona grandis {1eak), Acacia
auricaltformis and Anacardinvm occidentale
{cashew) (Kallarackal and Somen, 1992). It was
found that teak is & good water conserver during
the dry period because itis aleafless tree during
that period. However, teak was found (o transpire
vigorously when water was available plenly in
the soil. From some of the other ccophysiological
measurements, it appears that teak roots do not
explore the water lable. Acacia auriculiformis,
although with full flushes during the dry season,
has well-developed stomatal control in response
to atmospheric dryness. These trees also do
consume a lot of water when soil has plenty of
water. In cashew, ecophysiclogical measure-
ments showed a lot of similarity with £
tereticornis. The cashew trees have less-
developed stomalal response to atmospheric
dryness. Water poiential measurements also
indicated a very deep rooting nature for these
trees. Excavation shudies done elsewhere corro-
boraies otir ecophysiological measurements.

When Penman-Mosteith equation was used to
estimate the annual evapotranspiration in the
above trees, it was found that the difference in
water consumplion on an annual basis was 0ot
remarkably difterent. [lowever, when scasona
waler use was separaiely estimated, it showed
that some species consumed enormous guantitics
of water thai the others. A species with a high
cousumption of water during the dry period
should be considered damaging o the water tahle
because with the scasonal rainfall in Kerala, such
a water use pattern could create reduction in

A sap flow gauge showing the details of the sensor,
The middle rad going inlo the ree genecales heat
pulses thal are monitored above and below using

thermistors,

stream flow. On the other hand, 1f a species is
consuming water when the surface soil is fully
wel as it happens during and soon after the heavy
Kerala monsoons, there is not much cause for
WOITY.

Managing eucalypt plantations for higher
productivity

The productivity of eucalypt plantations in
Kerala is deplorably low. What could be the
reasons for this. Since plant productivity 15 the
product of its genetics and environment, it is
important to consider hoth wihile selecling a
species for planting programme. When dealing
with epvironmenial limitations, we should look
at production limited by light, water, nutrition
and discases. To address these parameters, a
number of experiments are being undertaken in
different locations in Kerala uader a project
sponsored by ACIAR In collaboration with
CSIRO, Australia. Ecophysiological studics will
determine the cause of lower productivity and
also find the reasons for higher productivity in
some of the experimental breatments. This
includes measurements of stomatal conduciance,
photosynthesis and sap flow through the trunks
of trees.

Will global increase in CO, help
Photosynthesis and hence productivity?

A silver lining in the cloud of global warming
scen by some environmental scientists is the
increased productivity of plants due to increased
photosynthesis caused by clevated CO, in the
aimosphere. it is generally believed that elevatec
CO, in the atmosphere will help to increase the
photosyathetic rate. But, is this a universal
phenomenon for all the species? Ecophysio-
logical studies done in collaboration with the
New Zealand Forest Rescarch Institute have
shown that this need not be true. Beech
{Nothofagus fusca) trees grown for several
months at elevated CO, showed thal there was a
down regulation of photosynthesis due to triose
phosphate uiilisation limitation. However, In
pincs, photosynthesis was higher at elevated CO,
levels (Hogan et al., 1996),

Problem of vield in Oil Palm?

Another problem that drew our atiention was the
possibility of growing oil palm in some of the

3
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non-wraditional areas in India, in the States of
Andhra Pradesh, Karnataka and Maharashtra
{Kallarackal, 1996). Microchimale measure-
ments accompanied by ccophysiological
measurements showed that the lemperatuse in
Maharashtra goes much below the ideal
temperature requirement of the oil paln.
Besides, the phowssynthetic rates of the leaves
were extremely low, to the extent that they were

one-fifth of the rates shown in Malaysia.’

Similarly in Karnataka, growing of oil palin in
high elevalions showed almost similar problems
as that of Maharashira, but not ko the same extent.
However, the almospheric dryness caused the
highly sensitive oil palm stomata to close very
frequently. Oil palm, which has a sex
determination regulated physiologically, will
resort o maleness if there are physiological
siresses. This was found to be the cause for the
failure of many oil palm plantations in the above
two States. On the contrary, in Andhra Pradesh,
the palms were successtully grown if introduced
in the coastal zone.

Misthetoe attack on teak trees

One of the problems of growing teak in
plantations in certain areas in Kerala is the high
incidence of the mistleioe, Dendrophthoe
Jatcara, which in course of time can kil the trees.
One of the interesting observations we made was
the survival of the parasite, whether the wees
are in full flushes or in the deciduous state. When
photosynthesis measurements were made on the
parasite leaves, they were found equally
photosynthesising in bright as well as dim light
conditions. What a faniastic adaptation for a
plant! This means that their survival is ensured
it a deciduous tree like teak, both during the
leafy and leafless stage. Interestingly, the
mistletoc maintaing water potentials much lower
than the host tree, thereby it ¢can suck water
from the host using a gradient in pressure. The
reason for the dying branches of the misiletoe-
infected teak tree Js the extraction of water from
the wood tissues of the tree during the leafless
stage of the teak. Since teak is leafless during
most part of the dry season, there is no

mechanism to replenish the lost water in the
wood tissue, finally the branches dic due (o Jocal
dryness. The infestation of ap evergreen tree with
the inisiletoe may not be as lethal when
compared (0 the deciduous species.

Can we check the health of a plant?

One of the lalest achievements in eco-
physiological research is the possibility o assess
the healthy functioning of a plant even jf the
phenotypic mani{esiation of the malfunctioning
15 nol apparent. For example, seediings of several
plant species scem to grow better under shade
although the matare plant is a light-demanding
species. However, Lhe exact quantity of shade
requirement is a matter of trial and crror, Buc by
rnaking a chlorophyll fluorescence measurenicnt
on the intact leaves (using a non-destructive
method) it is possible to ascertain the stresses fo
which the plant is subjected. 1t is possible 0
assign a performance index number 1o plants
subjected to different shade conditions and
choose the one with a higher performance index
number. We have used this method in
collaboration with the University ol Geneva,
Switzerland, o know the shade and irrigation
requirements of Acacia anriculiformis scedlings
and found that their performance index was
lighest at 50 per cent shade and watered once
in two days I not rain fed. Similarly, we found
that we could determine the correct dosage of
application ol pesticides such as chlorpyriphos
{which is an anti-termite compound), without
causing any physiclogical damage to the plants.

The future

With the mvention of more and more field
oriented instroments that are capable of
measuring many of the ntricate physiological
phenomena in plants, which was not possible
hefore, the field of ecophysiology is making
remendous progress. For exampie, measuring
photosynthesis by giving artificial light for field
plants is a relatively new development. Techii-
ques for direct measurement of transpiration is
now weil developed using the heat pulse method

- and the sap flow gange. Stress suffered by plants,

sommeties ol phenotpically manifested, con
wyp the Noreseence method.
e area nd 21s can be measured with
actich of g by than going for detailed

desini o Above all, the micro-
cliwate poametors, which give the essence 1o
all ecophs 8 nyvestigations, can be
marirond wong setesaed weather sations that
can b | sned cuen for collecting daa at
secopds’ nterval, Wi Tope that same of these
techpologics will help us 10 look deeper in
solving o roebiems of forestry in the
(uture.
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New Release

A Handbook on Statistical Analysis in Forestry Research
by Dr. K. Jayaraman,
Statistician, KFRI
This handbook gives a virtual introduction to the basics of statistical planning and nfercoce as
applied to forestry research. This document had its origin as lecture notes for the course on statis-
tical analysis specified for Ph.D. students registered under the Forest Research Institute (FRI} -
Deemed University, Dehra Dun, India. Thus the contents conform (o the syilabus specificd for the
said course. The style of presentation is suited for postgraduate students in biological sciences.
The concepts and applications are discussed in forestry context with real iife examptes. The book
is intended to be of use mainly (o foresiry students but will also be a valuable reference book for
teachers and scientists in research institutions in forestry and allied fields.




'ERGRPEENE

e

Biosphere Review Meeting
KFRI, on behalf of the Ministry

of Envirgnment and Forests,
Govi of India orgamsed a
meeting w review the progress of
research projects and manage-
ment action plans under Bio-
sphere Reserve Scheme during 8
- 11 Sepicmber, 2000. Dr. A K.
Kundra, Special Secretary, Mr. R.
H. Khwaja, Joint Secretary and
Dr. R, K. Rai, Director and Shri
M. 5. Bali, Director (Finance)
also participated in the meeting.
Prof. Amlesh Choudhary, Fr. C. §. Saldanha, Dr. P Pushpangadan and Prof. R. S. Tripathi were the experts in the Review Meeung, A total of 58
participants including Biosphere Reserve Directors and Scientists representing various [nstilutions atiended the meeling -

The Biosphere Rescrve Managers made detailed preseniations highlighting management problem requiring research inputs and interventions by varicus
stakeholders. After detailed presentation by scientists and managers, the mecting of Working Groups were organised. A field visit was organised on 10%
September, 2000 to Silent Valley to facilitate field exposure 1o scientists & managers especially from various BRs from Northern India,

Training Course in Western Ghats

A series of training programimes were yrganised {or the benefit of NGOs and Watershed level Implementing Officers of the Western Ghats Development
Programme, Planming and Economic Affairs (E} Depanment, Govt. of Kerala. The following regional waining programmes were beld 1o cover the
different districts of Kerala,

Kerala Forest Research Institute, Pecchi. 28-30 November, 2000

Sulthan Bathery, Wayanad, 29-31 January, 2001

Chaithanya Pastaral Centre, Kottayam, 26-28 February, 2001

Kerala Forest School. Arippa, 7-9 March, 2001
Three hundred Officers representing various departments including Agricultere, Animal Hosbandry, Dairy Development, Minor Irrigation, Soil Conser-
vation and Soil Survey Planning, Forest and NGOs participated. The topics covered Lhe physical features, natural resources of Wesiern Ghats and the
problems of conservation. Drs. P. 8. Easa (Wiidlile) and S. Sankar {Ageoforesiry} from Kerala Forest Research [nstitute were the resource persons,

Training in Herbarium Techniques

The Division of Non-wood Forest Products organised 2 training programme on “Herbarium Techniques™ for foresiers and forest guards of Central
Circle, Kerala Forest Department during 15-16 and 22 -23 February, 2001. Dr. N. Sasidharan was the resource persod.

Training in Forest Nursery Management

The Division of Silviculture
organised a one-day wraining
programme on “Forest Nursery
Management” for the 25 inmates
of Kerala Institation for the Blind,
Alpara, Thrissur on 25 January,
2001, The training was co-
ordinated by Dr. R. C. Pandala;
(Silvicullure). Dr. E. M. Mura)i- JFE ‘

dharan (Genetics) gave a lecture @H;“-l"

on low-cost tissue culture; i'_"_ L s

technology during one-day g =l .f." i _

Lraiping programme on forest 4 LA

nursery manangement inmates of the Kerala ]nstlluuon {or the blind, 75 January 2001, Alpara.

Leaf Roots Too?

Every living paranchymatous cell of a plant seems o have inherent potential 1o regenerate and develop into a whole plani. This ability known as
‘wtipolency” is effectively exploited by tissue culturisis and plaat propagators for mass multiplication of the desired plant species. Usually cuttings
from plani parts like root, stem, leaves and other special structures, formed for propagation such as bulbils. runners, offsets and rhizomes are widely
used for vegetative multiplication. Irrespective of the vegetative parts used for propagation of plants, it is the ability and readiness of the plant parts 1o
devclop and differentiate new roots and shoots, that makes e propagation technigue successful. The actual physiological and biochemical changes
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occurring in a plant, =
tissue hefore differen- . »
nating them into rools
or shoots are yet (o be
fuily undersiood. Gen-
erally, a pair of leaves
is feft intact whcn::
iealy stem cuttings are |
used for vegetative
propagation. fn many |
cases the distal half of i.-

the leaf area o an op-|
umum. in order iof
minimise  evapo-|
transpiratory loss of g
water during the root- |
ing phase of the plant|
propagation. Cutlings g
are usually subjected
o hormone treatment §
before insernng inio
the rooting medium. The lower 2 to 5 cm por-
tion only recetves the hormonal Lrcatment nos-
maily. Adventitious roots develop ai the iower
portions of the cuttings, as a result of the hor-
monal induction in treated paits ol the cuttings.

When juvenile epicormic shooi cuttings of teak
were set for rooting n vermiculite filled root
trainers in Mist Propagation Unit at KFRI. we
could observe the leaf midrib Uissue,
differentialing ano transforming  into
adventitious root. The leafy culting received
hormonal treatment with IBA in tale preparation
before inserting into the growing medium. The
distal halves of the leaves were trimmed ofi.
While planting, the nodal poniion of the ctitring
where the ieaf originates was also kepl partially
inseried into the vermiculite medium. 1 appears
that this condition facibitated the production of
an adventtious root at the base of the leaf. by
transformation of the ussues of the feat mideih,
‘Uhis indicales that tissues of other plant poris
such as leaf in tree specles lrie teak also posscss
the poiential toroot. Since there = as no dormant
bud presend, tie rooted leal could not be
transformed ite o whole plant! More stodies
arc necessary W understand this shenomenon.

- 5. surendran (Plant Physiology)

Edible mushrooms from

waste paper

Edible mushrooms (Fleurotus sp.} are generail,
cultivaled using paddy straw. sawdust or any
agriculiural waste materia..  Mushrooms can
also ve produced using ceiluiosic materal such
as waste paper. Pre-soaked wasle paper is mixed
wItn musyroom snawn in plastic {rays os
poiythene vags and Kept in o cool room with
wemperature ranging between 20-24 T ang
numidity 80-85 per cent. Mushrooms, grown o

-

harvested afler ong

the wasle paper, can he
month. Since the cost of old newspaper is very
low, it will be economical ro use as substratum
for the cultivation of mushrooms. Boiling he
substratum as done in the case of other subsirates
can be avotded when newspaper is used for
Zrowing mushrooms.

- E. J. Maria Florence (Plant Pathology)

Volume -weight relation of

stacked bamboo and reed
Volume-weight relations of stacked bamboo
{Bambusa bumbos} and reed (Ochiandry
travancorica) were estimated for the first time,
through a low intensity field sampling in selected
forest ranges in Kerala during the pertod
February -March, 2000. Stacked volume refers
to the volume of the stack closely packed witk
green poles (fresh utilisabie portions of the culms
tmmediately after felling) of bamboo or reed.
Green weight refers o the weight or green
bamboo or reed and oven-dry weight refers w
the weight in oven-dry condition. The estiimatec
volume-weight relations are as tollows:
One cubic metre stacked green bamboo equaks
0.208 1onne green weight {or U. 132 ionne oven-
dry weight)
One cubic wmetre slacked grees paper-resd
equals 0.207 tonne green weight ¢or (L0875 tonn
oven-dry v.eighn
One cube metre stacked green weavingrey
cauals 0231 tonne groea weight (o G113 fonne
overdry weight

The above figere: are the mplaplication tssior
for converting stacked volume (in cubic mele)
Lo weight (intonne). Tnerefore 1o converi a grven
volume {in cubic metre) of stacked green
pambow of reed to grezn or oven-dry weight (in
lonne], the stacked volume has to he multiplicd
with the respecitve conversion Factor. Sigrifican
vanation is noliced 0 the mean green weight
per cubic metre among the tocabuie:. There i,
there is 2 need for a derailed stugy wilh more
caverage of difierent regions of Kerala und
thiferen: seasons Lo prepare the conversion
recommended 10f
transaclicns.

usIng in o commerciil

- LN Krishnaniutty (Statistics Division?

RESEARCH UPDATES

Field key prepared for identi-

fication of rattans of Kerala
Correcl idemity o uw species is crucial i
scientiae managemen: and sustainabic
utilisation of -Tores: resources. In order o el
the Kerula Forest Department i seec coliection
of desires species (or raizing nursenes sl
plaitations, Dr. C. Renuka {Botany-Taxonomy)
has prepared a {ield key for denimcation of
rattans, the climbing palms of the famiy
Arecaceac (KFRI Research Report o, (88}
Rattan s taxonomically onc of the most duiicult
groups of plants. Due to the speaific flowering
season, rattan plants are generally seen i the
vegetalive condition, making the identificarion
a difficult wask. The key is therefore prepared
based on the habiy of leaf sheaths and truits for
easy ficld identification with the aid of plaii
deseription and piotographs.  An illustrated
glossary 1% also provided n addivon to e
scientific terms used im the text. For gach species,
distribution, phenoiogy and uscs also i
indicated.

Efficacy of selected inseclicides
and fungicide te control the
borer attacks in rubber wood
One of the common problems cncountered
rubber weod in wtilisation is its susceptibility to
insect borers. The restlts of the evaluauon of
the efficacy of selected insecticides individually
and in combination witn o fungicide
Chlorathaton {0.5%), bath i the biela wie
laboratory conditions, were published in KFRI
Research Report No. 189, Consigenng the
effcctiveness in controlling insect and fung.!
orpbicms, Drs. George Mathew and a.
Gunanaharan recommended treating w il
Chlorpyripnos 20 I-C {0.54%) or Fenvaieri.c 77
EC (0.1 %) with Chlorothalom! 73 W ({5
For comir e s

Substitution of costly teak with
unconventional timbers suggesi-
ed for beehives

The resutts of e field study conduced ol
evaluation of the suitability of locally nvailab]
umbers a3 beehives, especially as sutr i
the costy teak wood are publshe! G R
Research Report o, 190 The timbers ot
included jach. eucalypt, coconut wood, sifver ok
and teated rabber wood tn addition to el The
performance of the heehives 1 (he il war
evaluated with the hein of profcaionai
peckeepers, With regoid {0 workai. iy and
durability ali the tmpers tesied wers goond and
comparee wei willnieak woold Al umbers e
froe Trom growtin on mgae. fungl, ¢1e., ALtor:
10 B ROV Varma ircaica rubbern wooe
acceptable 10 bees and e nongy vielded fru
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Macro-fungal flora of Peechi-
Vazhany Wildlife Sanctuary
documented

A survey of macro-fungi oceurring in the Peechi-
Vazhani Wildlife Sanctuary sitwated m Trichur
District, was conducted during the period of
thce years (199519973 About 600 specimiens
represented by 57 species of 37 genera were
documented in the recently completed KFRI
Research Report No 191; about 61 per cent of
fungal flora helonged to Aphyllophorales while
11 species represented Agavicakes. Among the
Agaric macrofungi, Termitomyees microcarpus
and T. currhizis are known to be edible.
According o Drs. E. 1. Maria Florence and K.
Yesodharan, mosi of the macie-fungi collected
had a wide distribution in Kerala although a
number species were known  to have a rarc
occuirence in Indiz . Majonly of the collected
specimens  were white rot fungi while
Fomitopsis rhodophaeus and Nigroporus niger
were brown rot fungi.  Collibiu lencophuea,
Mycena alphitophore and Marasmius
amdrosgcens were found abundantly on
decomposing leaf liter. Ganoderma lucidum
and Hvdimon subvingsim were suprophyiic as
well us pathogenic,

Population regeneration and
invasion status of tree endemics
in shola forests

In Kerala, southern wel lemperate shola forests
are disiributed along the crest of the Western
Ghats a elevations of 1500 m above mist, The
arborescent flora of the shola forests at
Eravikulam is contposed of 36 species of
flowering plants. At Silent Valley, the sampled
area contained 37 woody plant species, of which
27 were endemic, constituting 72.9 per cent of
the recorded total woody fRowerling plant Laxa,
The arborescent flora of the two areas also
contained the disjunctively disiributed species
Rhodedendron arborewm var. nilagirica,
pointing 1o the phylo-geographic importance of
the forest type. Drs. K. K. Nair and A. R. R
Menon conclude that structurally the population
ot arborescent flora of Eravikulam and Silent
Valley sholas contains about 60 per cent of
woody endemic plants. Regeneration of
arburescent endemics with move numbers of
seedlings that had crossed the mortality stage is
at Fravikulam. In both the shola forest areas,
woody endemic species invaded the grassland
(KFRI Rescarch Report No. 192).

Commercial exploitation and
consumption of medicinal plants
by the drug industry in Northern
Kerala

A smdy was  conducted on the consmmption

paticrn of raw drugs, the supply sources and
dependency on forests by the Ayurvedic drug

mdusury in northern Kerala (KFRT Research
Resort No, 193). The annual consumpiion of 140
raw drugs was estimated to he 11,350 tonnes,
16 items being above 200 tonnes. The main
sources of raw drug supply to the manufacturing
units are foresis (49%), non-loresi areas

{14.3%), cultivation (13.5%) and imports-

(7.4%). Considering the growth of the Ayurvedic
industry, future demands for raw drugs can be
mer only through cultivation. According to Drs.
N. Sasidharan and P. K. Muraleedharan, often
unrelated species are used as substituies 1o some
of the preferied species of the raw drug. Non-
avatlability of genuine raw drugs, misiaken
ideniity, lack of expertise for identifying raw
drugs and increase in the price are the main
reasons for substiiation and perhaps adulieration.
Nou auention is given 1o standardisation of
quatity criteria for herbal drugs.

Lichen flora of Kerala part of
Western Ghats explored

Lichens are 2 unique group of plants composed
of a photobiont and a mycobiont associated in a
symbiotic manner, The field exploration of
macralichens flora of Kerala, during the period
1997-2000, revealed the occurrence of 254
species in an area of 38,863 km? exhibiling the
richness and diversity of 43 genera belonging o
18 Families (KFRI Research Report No. 194).
The family Parmefiaceas dominated with 80
species under 14 gencra followed by
Physcinceae (43 species under 6 general,
Usneaceae (40 species under 1 genus),
Collemataceae (29 species under 2 genera), elc.
Dr. M. S. Mukeesh Kuwmar claims that as many
as 63 species were found 1o be new [o peninsular
Tndia and 109 species new records tor Kerala
Species like Pamiatrema pragsorediosm and
Collema tenex have been recorded for ihic first
time from southern India. Ameig the 18 various
localities surveyed during the study, Mannavan
shola of Idukki district holds nghest nuinber of
species with 101 macrolichens foliowed by
Siruvani-Muthikulam hills (60 species), Stlent
Valley National Park (52 species), Nelliampatiry
hills (47 species), Stlent Valley Estate of Munnar
{39 species), and Uppupara arca of Periyar Tiger
Reserve (39 species) possess large number of
macrolichens. I is evident front the study that
macrolichens constitule an important component
in the flora of the tropical forest as they play
varylng role in the pioneer, transition and climax
CCosystems.

Mushroom cultivation using
forest litter and waste wood

Over the past decade, cultivation of cdible
mushroon has gained importance because of its
autritional value and generation of  self-
employment to a large number of people. In
Kerala, using the sgriculiural waste, the most
commonly cultivated musheooms ave Volvarietla
vedvacea, Plenrotus spp. and Agaricus bisporus.

In one of the studies, the feasimiity of using
forest leal liiter, wood wastes and fallen trees
for the cultivation of mushrooms especially
Plewrotus species has been derwonsirated by Drs.
E. I. Maria Florence. and M. Balasundaran. As
documented in KIRI Research Report No. 195,
among all the wood waste mater:4ls tested, leaf -
fiter was the best substiate, Among dilferent
Pleurotuy species, P florida was identified as
the highest yielding mushroom. Among the
various methods of cultivation fricd, polythene
bag method yielded higher quantity of
mushreoms. Training on mushroom cuitivation
{or the benefit of the ribals at Vazhachal created
awarencss of the importance of edible
mushrooms to initlate cultivation for their own
copsumption as well a3 livelihood.

Biotic disturbance - potential
threat to shola management?
The montane closed evergreen forests found at
altitudes above 1800 m possess a distinct type
ol vegelation type and are called shola forests
(southern Wet Montane Temperate forests).
Based on reconnaissance survey, literature
search, interview of cerain forest officials and
persoual observations, a study was conducted
on the disturbed shola forests of Munnar Forest
Division (KFRI Research Report No. 196).
There was a skewed girth cless distribution of
tree commuanity with poor representalion of
individuals belonging 1o the girth class 30.1-90.0
¢ Tn the forest patches of Mannavan shola,
Manthan shola and Pullaradi shola, collection
of small wood and poles is a common practice.
Sacio-economic analysis in villages located neay
these shoia forests revealed that the people living
in pearby areas of Mannavan shola, Pullaradi
shola and Manihan shola depend heavily on
forests for their livelihood. According to Drs.
U, M. Chandrashekara and P. K. Muraleeharan,
firewood collection, grazing and revival of
shifting culiivation are the major threats to the
managenient of shola forests. The suggested
conservation and management options include:
enrichmeni planting, alternative energy
plantations flemongrass, firewood production in
agroforestyy sysiems, silvopastoral systems,
suspension of shifting culiivation and prevention
of encroachment.

Soil fungal flora in shola forests
and grasslands of Eravikulam
MNational Park - a unique species
composition?

The resuits of an  inventory of sodl
microorganisms, made in the shola forests and
grasslands of Eravikoiam National Park (ENP)
during the petiod of threc years, were reported
by Drs K. V. Sankaran and M. Balasundaran in
KFRI Rescarch Report No. 197, The population
of actinomycetes and bacteria in soils of shiola
forests and grasslands (2000 m msl) was low
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compared 10 low elevation areas (<500 m msl)
in South India. Mitosporic fungi (pencitlia,
aspergilli and Trichoderma) formed the main
constituent of soil mycoflora while Streptomyces
spp. dominated the actinomycete papulation.
Interestingly, the species composition of fungi
in soils of ENP showed close resemblance io
that of temperate regions. Shola foresis and
erasslands yiclded floristically dissimilar
communities of soil microfungi indicating the
varialion 1n the environmental conditions
between the two ecosysiems. Thirteen species
of fungi isolated during the present study formed
new records for India. All (he fungal isolates
(34 genera and 101 species) are now conserved
ex-situ in the culture collection facility at e
Kerala Forest Research Institute. The striking
feature of the soil fungal flora of shola forests
and grasslands of ENP is the uniqueness in
species composition compared o that of low
elevation areas in the State. The abundance of
rare species of Penicillivn and oiher fungi
indicates that these two ecosystems may contain
fungi with great potential for jnnovative
biotechnology. Effons are warranted to conserve
the microbial diversity of these unique
ccosystems through protection from disturbance
and exploitation.

Pest problems of intensively
managed STM teak plantations

The results of the preliminary study conducted
on pest problems of intensively managed teak
plantations raised by Sterling Tree Magnum
Company, Tamil Nadu are given in KFRI
Rseearch Report No. 198, The major pesis
recorded were ffyblaea puera and Entectona
machaeralis. The peak period of teak defoliator
incidence in Andipetty plantation was during
September-November.  Tncidence of E.
machaeralis was observed during Dec-Feb.
According to Drs. R.V.Varma, WV.V.
Sudheendrakumar and T.V.Sajeev, generally the
teak defoliator incidence in the Northern Tamil
Nadu appeared 10 be correlated with the onset
of northeast monsoon, Other minor pests
recorded from the plantaticns were an
unidentified species of mealy bug, teak sapling
borer Sahyadrassus matabaricus, bark feeding
termites, white flies, Alewrodicus sp.,
Cerambycid beetle, Dihammus sp. and colfee
borer Zeuzera coffeae. In one of the plantations
at Rasingapuram, where groundnut was raised
3% a cover crop, senious damage to erminal bud
of teak by Heldicoverpa armigera was noticed
for the st wime. '

ICFRE Technologies transferred
to wood using industries in
Kerala

A package of technologics, viz. for solardrying
of timber, vapour phase smmonia plasticization

for bent wood furniture, ammonia fumigation
for improved swface coloration and simple
technigues of wood preservative treatment
appropriate for rural areas - developed by ICFRE
were lransferred to the end-users particularly
wood using industries in Kerala, For
dissemination of relevant knolwledge, an
information bulletin in Malayalam entitled,
‘Chita  thiranjedutha  thadisamskarana
sankethika vidvakal® ('Some selected wood
processing techniques’), was prepared and
published as a KIFRJ Information Bulletin No.
15, Besides conducting wood techuology climcs
in different districis and "Open House”
programmes of the Wood Science Division,
wide pubilcity was given through local
newspapers and TV programmes. Accerding
Drs. R. Gnanaharan and T. K. Dhamodaran, the
wrget beneficiarics of this technology tansfer
programme include: industries, (rade and
consultancy organizations, NGOs, DICs, Grama
Panchayats, Universities and local colleges (
KIRI Rescarch Report No.199)

Effects of high inputs on growth
and timber production in
juvenile teak plantations

Growing teak in high input plaatations for timber
production is relatively a new concept. Based
on the short-lerm ohservations made during the
initial phase of juvenile teak plantations, effects
of high inputs on growlh and timber quality of
teak were evaluated in a recently published KFRI
Research Report No. 200. Ferulization with
irigation had a significant effect on tree height
and volume. Debudding (pruning) facilitated the
formation of clear boles although reduced lree
volume was suspected during the initial (wo
years” growth. With high input management,
heartwood proportion of 5-year-old tiees
increased slighily without getting affected in
bending and compression strengths although
stiffuess of the timber was estimated o be 76%
of the standard teak value. Wood figure {(colour,
grain, texture) was shghtly different in view of
the tendency of losing typical ring porosity
during the initial three years of vigorous growih
despite the fact that timber displayed the
resumption of ring-porous character after the
initial three years' growth, delimiting the wood
figere differences only to the inner core. It was
compacable in natural durability to the juvenile
wood of waditional forest plantations and 1o the
moer heartwood of very old wak. There were
also significant wree-to-tree varialions in decay
resistance against the white rot fongi indicating
scope for selection in genetic impravement of
nmberdurability. According o Drs. K. M. Bhat,
K.C. Chacko and M. Balagopalan. these

observations imply that the diflerence in market

value of the timber 1s expecied to be minimal
for 13-20- year-old wees grown in high mput
plantations.

S0il management forhigher
productivity ofteak plantat-ions
of successive rotations

There 5 general apprehension thal  the
productivity of teak declines in successive
iotations due ro landdegradation. A study was
undertaken 10 examine the changes i soil
conditions and their effects on the growth of
teak in successive rotations. The resulls
presented in KFRI Research Report No. 201
reveal that there was sigaificant decline in soil
fertility and tree height in successive rotations
although soil properties could explain only 14%
of the vanation in (ree height implying its
dependence more on other factors. While the soil
properties such as giavel and organic carbon
contents varied significantly, soil texture, pH,
total M, available K and Ca did not differ
between the rotations nor did the site index..
Based on ihe above observations Drs. M.
Balagopalan and K.C. Chacko recommend for
soil management, including soil ergsion control
measures and manipulation of slash, weed and
litter, in order 10 reduce soil deterioration.

Short-term herbicidalcontrol
measures for mikania - the
alien invasive weed of forest
plantations

A comprehensive survey on the occurrence,
spread and severily of incidence of the alien
invasive weed - Mikania micrantha {mikania)
revealed that it was widespread in the Kerala
part of the Westcrn Ghats with varying levels of
infestation, posing serious threat to natural
forests, forest plantations and agricultural/
agroforestry systems. The infestation was most
severe in the southern (82.5%) and ceatral
{75.5%) zones and rclatively sparse in the
northern zone (45.3%} None of the sites
surveyed in Karnataka and Goa was infested.
Mikania-invaded areas were more numerous in
the moist deciduous forests (56%1 than other
forest types. Among the forest plantations, 75%
of the teak plantations surveyed were infesied
followed by 70% of miscellanecus and 58% of
eucalypt plantations. Young teak plantations {1-
3 yr-oid) were the worst affected by the weed.
Although 92% of the agriculiural systems
surveyed were infested, in gencral, severity of
infestation was low doe (o inlensive weed
management. Data from permanent sample plots
in the Staie indicate that the infesiation by the
weed is on the increase in all the ecosysiems
swveyed. The survey resulis in KR Research
Report No, 202 showed that i} mikania grows
luxuriantly wherever the canopy is open i the
[orest areas; i} invasion by the weed 15 generally
low in high altinde areas (>1000m msl}); and
i1y all the biotypes of mikania oceurring in the
Western Ghats represent only ong species viz..
Mikania micrantha. The integraied management
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strategies suggested by Drs. KLV, Sankaran, BK.
Muralcedharan and V. Anitha included
application of  Grazon DS herbicide
{combination of iriclopyr 300 g1 and picloram
100 g 1 "*as a short-term control measure in forest
plantations since pathogens associated wilh
mikania had little potential as bio-control agents
of the weed.

Semi-permanent field clonal pro-
pagation unit designed for
Eucalyptus

Vegetative propagation is ap important
componenl of tee ':mpruvcmenl programme
through which mass praduction of true to type
progenies of superior parenl Irees is made
possible. As sopliusticated nnist chambers with
automaiic control systems for maintaining
humidity and temperature are not feasible in the
field for clonal multiplication, a semi-permancol
ficld clonal propagation unit was designed for
eucalypts. The efficiency of the mist chamber
was improved by designing a below-ground
level mist chamber with two trenches, each of
11 m x 135 m x 0.60 m size, provided with 15
nozzles in the middle of cach trench for
producing mist. The mist was produced through

operating a kerosene pump of L5 HP. Each
trench had a protective gl type polythene
cover and two such trenches of a mist chamber
were provided with a hut type shed covered with
polythene sheet {or protection {rom rain. To
reduce heai and light falling over the shed, a
covering of 50 per cent shade net was provided.
According to Dis. LK. Sharma, M. Balasundaran
and E. ). Maria Florenge, such a clonal mulii-
plication facility is cost-eftective with the cost
per ramet during the subscquent years works
out tv be Rs.3. This includes 10 per cent
increase in recurring expenditure including
labour ¢charges and the cost of replacement of
damaged root trainer, root trainer stand, etc. The
perfarmance of the ciones of Eucalyptus
sereticornis and E. camaldulensis produced in
the filed has shown promise (KFRI Research
Report No. 204},

Role of shola forests in main-
taining water courses in the high
ranges of the Western Ghats
(Wayanad)

Shoia-grassland ecosysiem resiricied to the high

ranges of the Western Ghais are peculiar in
vegelation, soil, microclimate etc. due to its

location. They conserve soil and water and thus

feed the streams even during the lean periods.

The role of shola foresis in plaintaining water

courses in the high ranges of the Western Ghats

{Wayanad) was examined in two adjacent shola-

grassland catchments, which differed in

morphometry and extent, based on quantfication”
by velocity-ares method with stage level

recorder on siream flow (KIFRI Research Report

No. 205). Within the permissible linuis of
observations made on a single year, while

emphasising the need for long-term

observations, Drs. Thomas P. Thomas and

Sankar suggest that shoia forests do play a

positive role in maintaining the water courses-in

the high ranges of Kerala. The microchimate and

sonl properties of the shola were conducive for

the retention of water and as reflected in the soil

moisture status in different seasons.
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ihe erosion prone arcas of the Western Ghats
in Kerala. [n : M.R. Das (ed.). Proceedings
of the thirteenth Kerala Science Congress.
29-31 Jau. 2000 1-4.
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Abdul Kader, §., Bindu, K.R. and Chacke,
K.C. 2000. Poiyembryony in Syzyginm
cunting {1} Skeels and in Varerig indica L.
fndhian Foresrer, 126: 1353-1356.

Bhat K.M.. Priya, P.B.and Rugmini, . 2001.
Characterisation of juvenile wood i teak,
Wood Science und Teclinology. 34:517-332,
Binod, P and Kallarackal, J. 2001.
Urbanisation - Are we doing it the right way?
Botanica, 50:137-144.

Florence E.J.M and Sharma, 1.K. 200). Ef-
fect of humidity, [emperature and moisiure
content of timber on the growih of
Botrvodiptodia theoabromae. Journal of
Tropical Forest Products, 7(1): $2-86
Jayaraman, K. and Lappi. J. 2001. Estima-
tion of height-diameter curves through mul-
tilevel models with special reference o even-
aged teak stands. Forese Ecology and Man-
agement, 142: 155-162.

Krishnankuity, C. N. 2000. Bamboo weav-
ing sector in Kerala: Current status and fu-
lare possibilities for rural development. Jousr-
nal of Rural Development 19(3): 399-410.
Mobanadas K, and Varma RY 2001. Ecol-
ogy and pussible control of the mabogany
shoot borer, I robusta in Kerala. India. In:
Hypsipyla shoot borers in Meliaceae, Proc.
Int. Workshop on Hyvpsipyla. {ed.). R B.Floyd
and €. Hamxwell {eds). ACIAR, Canberra,
Australia. pp 164-165

Muraleedharan, P.K. and Anitha, V. 2000. The
econamic impact of Mikania micrantha on
teak plantations in Kerala, indian Journal
of Forestrv. 23(30:248-251.

‘Shaji, C. P and Casa, P.S. 1999. A Review

of Amphibian stedies in Kerala State, india.
Zoo's Print Journal 14(5) :33-35,

Shaji, C. P and Easa, P.S. 1999, Fish fauna
of Chalakudy river in Kerala. J. Zool Soc.
Kerala 6&7: 87-9]. ’
Saju Abraham, P.S. Easa. Joseph Thomas and
Mathews A. Nixon, 1999, An inventory of
reptile fauna in Chinnar Wildlife Sanctuary,
{dukki Districr, Kerala. Cobra | 37:24-2%.
Syju Abrzham and PS. Easa 1999, Addi-
tions to the Amplibians of Aralam Wildlife
Sanctuary, Kerala, Cobra, 38: 12-13,
Sasidharan, N, 2001. [ldentity of
‘Champakkad Large” Gooseberry in Chinnar
Wildlife Sanctuary. Zoo'’s Print Journal,
16(1): 407

Sasidharan, N. 2000. Medicinal Plants of
Kerala Forests. Indian Journ. Arecanud,
Spices & Medicinal Plant 2(4); 140-144.
Sasidharan, N, Rajesh, K.P. and Jomy Ac-
gustine, 2001, Orchids of Periyar Tiger Re-
serve, South India. J. Econ. Tax, Bot., 24(3):
611-621,

SenguievanT, Chinniah, C, VarmaR. V. and
ivair K.8.8. 2000. Knockdown wxicity of in-
secticides and B.r formulations on larvae of

the teak defolimor, Hyblaea puera. Indian
1 Forestry, 23(2):160-163.

Sivaperuman C and Jayson, E.A 2000. Birds
of Kole Wetlands, Thrissur, Kerala. Zoo's
Print fourmal, 15(10): 334-349
Sudheendrakemar, V.V. Binoy, C.F. Suresh,
PV. and George Mathew. 2000 Habitat as-
sociations of butterflies in ithe Parambikulam
Wildlife sancluary, Kerala, India. . Bombay
Nar. Hist. Soc.. 97(2):193-201
Sunil Thomas and Balasundaran, M 2001
Purification of sandal spike phytoplasma for
the production of polyclonal amibody. Cur-
vent Science, 80 (12): 1489-1494,

Varma R.V.2001. Hypsipyla shoot borers of
Meliaceae in Tndia. In: Hypsipyla shoot bor-
ers in Meliaceae . Proc. Int. Workshop on
Hypsipyle. (ed). R.B.Floyd and C Hauxwel).
ACIAR, Canberra, Australia. Pp 7-10.

KFRI Research Reports

Renuka, C. 2000. Field identification key
for rattans of Kerala. KFRI Research Report
No. 188,

Mathew, G and Gnanaharan, R. 2000, Pro-
tection of rubber wood from inscct borers.
KFRI Research Report No. 189,

Varma, RV, 2000. Use of unconventional
trnbers for beehives. KFRI Rescarch Report
New. 190

Florence, EJ.M and Yesodharan, K. 2000.
Macro fungai flora of Pecchi-Vazhani Wild-
lite Sanctwary. KFRI Research Report No.
191

Mair, K. K.N and Menon, AR
Evaluation of the population regeneration and
invasion status of selected wee endemics in
the shola lorests of Kerala, KFRI Research
Report No. 192.

Sasidharan, N and Muraleedharan, P.K.
2000. Survey on ihe commercial exploita-
tion and consumption of medicinal plants by
the drug industry in Northern Kerala, KR
Research Repori No. 193,

Mukresh Kumar, M.S. 2000, Lichen
(Macrolichen flora) of Keraly part of West-
ern Ghats. KFRI Research Report No. 194,
Florence, E.J.M. and Balasundaran, M.
2000. Mushroom culdvanon using forest lit-
ter and waste wood. KFRI Research Report
No. 195.

Chandrashekara, UM and Muraleedharan,
PK. 2001, Studies on distaibed shola for-
ests for evolving strategics for the conserva-
ton and managemenl. KFRI Research Re-
port No. 196,

Sankaran, K.V and Balasundaran, M. 2000
Suil micro flora of shola forests of
Toravikulam National Park. KFR1 Research
Repon No. 197,

Bhat K. M, Chacko, K.C. and Balagopalan,
M. 2001, Evaluation of high input manage-
ment on growth and timber production in
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teak. KIFRI Research Report No. 200.
Balagopalan M. and Chacko, K.C. 2001
Growth of teak in successive rolations in re-
lation to soil conditions KFRI Research. Re-
port No. 261

Sankaran, K.V. Muraleedharan P.K. and
Anitha, V. 200¥ Inegrated management of
the alien invasive weed Mikatia micrantha
in the Western Ghats. KFRI Rescarch Re-
port No.202,

Sharma, 1 K., Balasundaran, M. and Maria
Florence, B 1. 2001, Establishment of a semi-’
permaucent field clonal propagation unit for
Ercalyprs. KIRI Researclh Report No. 204,
Thomas P. Thomias and Sankar, S. 2001
Role of shola forests in maintaining water
courses in (he high ranges of the Western
Ghats of Kerala. KFRI Research Report No.
205,

Shri E.V. Eshac (1946 - 2001)

It is with profound sadness that we
announce the untimely deaih of M.
E.V. Eshac on 08-07-2001 leaving his
wife and four daughters. In his death,
K.ER Ihas lostavery sincere and dili-
gent employee who served as Office
Assistant with highesi devetion to his
duties assigned to him over the past
21 years. is endearing nature will
always be remembered his colleagues,

May the Almighty give the strength
and comfort to his bereaved widow
and other members of the (amily.
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Butterfly Garden at KFRI

Butterflies hoverg over the Nlowers are an added
avraction (o any garden. The concept of buterfly
gardening is to create @ natral habital where
flowering plants and butterflies cuexist. Such a
habitag not only heips to conserve the butierfy
Fauna but atso provides educational oproriunitics
tociuidren and public at large. A butterfly gardey
ofters access o people 1w stady specitic Foud
requirements, breeding patiern, lifc history,
henavioura! specialines and habitat adaptations
of butterflies al ¢lose quarters in natoral habital.

Piants share a significant role in the life history
of butierflies. The larvae ot the butterflies
{caterpiltars) ace voracious feeders and are very
specific in their [ood choices. Vanious groups of
butterflies show clear-cut preferences in their
cheice of food - the yellows generaliy deveiop
on Leguminosae, the common crow on figs, the
lime butterflies on tutaceous plants and so on. The
adulis (hunerliesy usually Feed on the nectar of
flowers but may also feed on juice of fruits and
decaying exudate from the ster of plants. Eacls
species of butterfly is specific in its choice of food
and habital. The tiger butierflies lick the sap from
alkaloid conlaining plants, the evening browas
feed mostly on over-ripe [ruits and sappy
exudates, blues and coppers lick the excrets of
wild anirals and the biue bottles aggregate near
damp places. Some inhabil the canopy of tees,
lianas, and shrubs, some prelfer to remain in moist
areas along lhe streams, while athers frequent the
vpenings in forests basking in sunshine.

The order Lepidopiera which includes e
butterflies maintaining second position in thewr
numirer and diversity among insects  Out of Whe
100000 or more species of Lepidoplera, over
12.000 are butterflies; Of these nearly 1,500
species (distributed under 1) difterent famidics}
are patve 1o the Indian sub continent. Tue thick
forest belt of Kerala adjoroing the Western Ghats
comntain over 300 different species. Among the
buttertiies of Kerala, the southern dirdwing
i Travdes minos Cram.y. the commun rose
(Fachboma aristolochies Fb.), the crimson rose
{F hector Lin}, the commaon crow { Exploea core
Cram i, the common grass yetlow {Ewreme
fecabe Lin), the yellow pansy (Junonia hiertr

Georpe Mathew

Division of Entomology

Fb.} and the gram blue (Lampides boeticas Lin.)

are same very common butterliies. Urbanisation

has led 1o the destruction of the habitat of several

buttertlics. forcing them to recede into the remole
denths of {orests.

A butterily garden allows the huterflies to he
reared i an artificially created habitat. The high
diversity among butter(lies with preference to
speciticd habitats and food source enable a garden
to incorporate dilferent species of plants and
diversity of habitats, The landscape plays &
significant roie in the structure and form of 2
butlerfly garden. Open land masses exposed (o
constant sunlight ate bes: suited for buiterfly
gardens. The diversity of habitats can be
maintained i the garden by arnficially creating
plains, hills, meadows, valleys, brooks, streams
and ponds on the land mass sclected for the
butterfiy garden. A garden with rich plant
diversity will atract a varicty of butterflics. {1 is,
however, necessary Lo make a local survey on the
butterfly fauna and their diversity before
establishing a butterfly garden. Asbutterflies are
highly habitat specific, only butierflies of native
habitat can be sustained in lhe garden
(Fig. 1.

Since the immature stages of butterflies are
voracious feeders, sufficient provisions should be
made to supply adequate stocks of host plants.
For this, a glass house providing consiant supply
of food plans has i be maintained near the garden
to satisfy the food requiretnents of the caterpillars.

Fig.2

The Kerala Forest Research Instituie at Peechi,
has established a putterily garden m an area of
0.5 hectare with the Nnanoiai assisiance of (he
Minisiry of Covironment and Forests (Fig. 23 in
this garden, Lime {lime buuertly), Aristolochie
spp. {southern birdwing), Cassia spp. {grass
Yellow), Cinnamom (common minie). Ficus spp.
{commmon crow), el have been planted as specific
iood plants of butterilies given w parentheses.
Ixora. Lamana, Button-roess, Mussagnda,
Clerodendyon, Zinia, ¢ic. have been provided in
the forage area as the major nectar source for
butterthies (Figs. 3 & 41

Occasionally, certain buttertlies not seen in the
iucality or tend 0 be very rare can be fured and

Fiel3

sustained in the garden by the sstablishment of
their food plants, The example can bg cited that
ol ved pietvor { Taticada nvseus Guenn-Mengvilie),
which has now become very comman in i
garden established in KFRI campus afier
introducing its host plant Bryophyllum. iy
addition, a number of butterflics such as crimsun
rose. blue mormon, lemon enugrant, motled
emigrant, commander, coamon palmfly, monkey
puzzle, striped tiger, plain tiger, dark blue tiger,
bive nger, glassy tiger and common crow have
formed resident populations within the study arca.
Of these, the mulu specics agaregation of striped
uger, plaintiger, dark blue liger. biue tiger, giassy
tiger and common crow on alkaloid containing,
plants { Crotalaria retusa and Calotropis sp s a
major atwaction of the garden.

In many countries such as Papua New Guinea,
Britain, Canada, Australia. Singapore and
Malaysia, butter{ly gardens and butterfly houses
are a conservation cum tourism oricnted venture
attracting millions of people. Cument estimates
indicate that there are between 50 and 60 buticrdly
kouses in Britain attracting 5 million people
annually. Ithas been stated that the gate collections
alone exceeded £5 niillion in Britain. In India,
initial attempts w estabiish a butterfly garden has
been initiated by RIR! as early as 1993, At
present, butterfly gardens have heen cstablished
in a fow more places like Caleuita (at Suicnce City)
and Hyderabad (Nehro Zon}.

Fig4

For a deveioping counury like [ndia, agro-
industrial urbanisations are inevitable. The
consequences of these developments can be
curlatied to some extene by venluring o &
programme like “butterily gardening’ which
‘would rehabilitale the biodiversity. and ensure
peoples attention and subsequent participation in
conserving and managing the nature’s limited
FESOUFCE:s,
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Avifauna of KFRI Sub Centre Campus at
Nilambur

E. A. Jayson and €. Sivaperuman

Divigion of Wildlife Biology

The KERI Sub Centre campus at Nilambur with an extent of 43 ha.area

has moist deciduous forest with bamboo breaks. The main tree specics

include Ailanthus iriphyse. Artocarpus hirsutis, Hopea parviflora,

Prerospermum diversifolivn, Terminaha paniculate and Wrigtie tinctoria

while the comman bamboos are Bambusa bambes, B. valgaris and
Dendrocatamus striatus.

A reconnaissance ol hird fauna in the campus was conducted spaming
three days w January 2001, A ol of 58 1axa of birds belonging 1o &
Orders and 21 Famities were recorded from the area (Table). Red Spur
Fowl. Spotted Dove, Blossom Headed Parakeet, Chestinut Headed Rec
cater were the common species. Of the wlal bird species, 54 were resi-
dent and four migrants. Eurasian Golden Oriole, Asian Paradise Flycatcher,
Indian Pilta and Indian Redrumped Swallow were the migrant birds.

Maximum wmamber of species recorded was insecttvores (26) lollowed by
omprvores (1 1), fragivorous {7, granivorous, camivores, neciarivores each
{4} and picivores (2} respectively.

Among e resident birds recorded, Rufous Babbler 15 an endemic species
found only in the Western Ghats of India. Little Egret is 2 wetland bird
butit was recorded from the campus . Commion Hawk Cuckea calls made
reverherating screams i the campus during the survey tumes. A loud,
screaming brain-fever, brabn fever, sound repeated with monolanous per-
sistency asually 5 or 6 umes, rising in creseendo and ending abrupily.
The coll 18 rendered in Hindi as pee-kahan? {“Where is iy love’?) and n
Maratht as paes-ele (Rain's coming!””). Spoued Dove’s calls, which is
un oft-repeated, pleasant thought somewhal mournful kroo-kruk.
krakroo. ... kroo-kroo-krog. Indian Pilia’s were recorded in the narsery
area of the campus. {tis gaudy stub-tailed thrush like bied. green, biue,
fulvous. black and white, with crimson abdumen and under tai).  This
species is a migrant coming from North India. A sompicte list of birds
recorded fom the campus is given below.

List of birds recorded at Wilsanbar SiihCentre CATD PUS

SI.No Common name Scicntific name Status
Order: Ciconiformes
Family: Ardeidae
. Liule Egret Lgretta garietta R
Family: Accipilridae
Order: Falconiformes
2. Blackkile Milvus migrans R
3. Brahminy ke Haliastur Indus R
4. Eurasian sparrow-hawk Accipiter nisus R
5. Cresicd serpeni cagle Spilornis cheela R

Order: Galliformes
Family: Phasianidac

. Grey {rancolin Francolinus pondicerianus . R
7. Redspur fowl Galloperdix spadicea R
Order: Columbiformes
Family: Columbidac
8. Rock pigeon Coluwmba livia R
9. Spotted dove Streptopelia chinensis R
10, Ewrasiancollared dove Strepropelia decaocto R
Order: Psiitaciformes
Family: Psitiacidae
I, Roscringed parakeel Psittacala krameri R
12, Plamheaded parakee Psirtacula evanocephala R
i3 Vernal hanging pamot Loriguius vernalis R
Order: Coculiformes
Family: Cuculidae
4. Common hawk-cuckoo Cuciehus varius R
15,  Banded bay cuckoo Cacomantis sonnergtii R
16.  Bluefaced Malkoha Phacnicophaeus viridirostris R
V7. Indian koel Eudvaamys scolopacea R
18.  Greater coucal Centropus sinensis R
Order: Apodilormes
Faniily: Apodidae
9. Alpine swill Tachvinarptis melba R
Order: Coraciiformes
Family: Alcedinidac
20 Common kingfisher Alcedo attiis R
Family: Meropidae
21, Lattle green bee-eaicr Merops arientalis R
22 Chesinutheaded bee-eater Merops teschenanldti R
Family: Corachidae
23, Indianroller Coracias benghalensis R
Order: Piciformes
Family: Capitomdac
24, Whiecheeked barbet Megadaima viridis R
Family: Picidae
25, Blackrumped Rameback Dinopiwm benghalense R
20.  Browncapped woodpecker Dendrocopus nanus R

Scientific name Status
Dendrocopus mahrattensis . R

SLiNo Commas name
27 Yellowerowned woodpecker

28, Heartspoited woodpecker Hemicircuy canenie R
Family: Pundae :

29, Indian Fina Pritta brachwra -M
Order: Passeriformes
Family: Birundinidac :

30, ndion redrumped swallow Hirundo daurica M
Family: Oriolidae _

31, Eurasian golden oriole Oriolus orwolus M

32, Blackhooded oricle Criolus santhornus R

Family: Dicruridac

33 Black drongo Dicrurus macrocereus R

34, Ashydrongo Dicrirus leycophaeys R

35, Whitchellied drongo Dicrirus caerulescens R
Family: Sturnidae

36, Common myna Acridotheres tristis R

37, Jungic myna Acridotheres fuscus R
Family; Corvidae

38. Ruioustree pic Dendrocitta vagabunda R

39, Houscerow Corvis splendens R

40, Largebilled crow Corvies macrorimchos R
Family: Campephagidac

41,  Large Cuckoo-Shrike Coracing macel R

42, Scarlet Minivet Pericrocotus flammeits R
Family: Irenidac :

43 Common iora Aegithina tiphia R

44, Bluewinged lealbird Chioropsis cochinchinensis R
Family: Pycnonotidae

45, Redwhiskered bulbul Pycnongtus jocosus R

46. Redvenicd bulbul Pyenonotus cafer R
Family: Muscicapidae

47, Yellowbilled habbicr Turdoides affinis R

48, Jungle babbler Lurdoides striatus R

49 Rutous babbler Turdoides subrufus R

50, Asian paradise {lycatcher Terpsiphone paracisi M

51, Brown Shrike Lanius cristatus R

52, Ashy Wren-Warbler Prinia socialis R

33 Common tailor bird Orthotomus sutoring R

54, Oriental magpie rabin Copsyciuis saularis R
Family: Dicaeidac

53 Palcbilled flowerpecker Dicaem evvifiroriynchos R
Family: Nectanoiidae

36, Purplerumped sunbird Nectarinta zevionica R

57, Purple sunbird Nectarinia asiatica R
Family: Ploceidae

58.  Bilackheaded Munia Lonchura malacca R

R = Resident. M = Migrani,
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CAMPUS NEWS
NEW RESEARCH PROJECTS

KFRI 292/2001: Pollination ecology of teak

in Kerala, Phase 11; Control of premature fall

aof teak flower and {ruit.

Investigators @ Mania Florence E.J and
Mohanadas K.

Duration Two years (Jan2001-2003)

Sponsored by : Kerala Forest Department

KFRI 366/2001: Tracing the origin and
spread of teak defoliator outbreaks through
a molecular approach.

lnvestigators @ ¥V V Sudheendrakumar, T ¥
Sajeev, R V Varma (KFRD and Moinac
Banerjes (RGCB)

Duration : Three years (Mar.2001-Feb. 2004)
Sponsored by . Kerala Forest Department

Seminars/Symposia/
Workshops

Dr. M. Balagopulan {Soil Science) participated
in the workshop on “Preparation of Package of
Practices™, 2 Nov.2000, Kerala Agriculwral
University, Vellanikkara, and in a seminar on
“Recent Advances in Biology™ 28 Feb. 2001,
Regional Science Cenire and Planetarium,
Calicut,

Dr. K. M. Bhat {Wood Scicrce) attended the
workshop on “Fast growing and high yielding
selected tree cultivars tor Southern States™, 28-
30 Jan. 2001, Mysure Paper Mills, Bhadravaihi
and presented a lead paper on “Wood qualities
of fast grown iree cullivars with special reference
1y teak”.

Shri K.C. Chacko {Silviculture) and Dr.
Mammen Chundamannil (Economics)
participated in a workshop on “Greening ludia
through Agroforestry and TFM” 12 Sept. 2000,
Bangalore. Shri Chacko also attended a meeting
on “Annual Plan Proposals 2001-02 at State
Planning Board Otlice, Thiruvananthapuram, 19
Oct. 2000 and a seminar on ‘Efficient Use of
Biomass: Opportunities and Prospects in
Keraia', 17 Oct. 2000, Thiruvananth apuram,

Dr. P.S. Easa (Wildlife) participated in the
workshop on management of elephant corridors
in Southern India, 20-22 Deg. 2000, With Dr.
E.A. Jayson (Wildlife), he also attended the
Semunar on agricultural ornithology, Kerala
Agricultaral University. 27 -29 Sept. 2000, Dr.
Easa chaired one of the sessions.

Dr J. Kallarackal {Plani Physiclogy)
participated in the workshop on “Stralegies for
Green House Gases Abatement in Forestry
Sector™ 25 Sept. 2000, New Dethi and in the
Golden Jubilee Symposium of Delhi University
Botanical Socicty on “Biolechnological
Innovations in Conservation and Analysis of
Plant Diversity™, 7-9 Feb. 2001, Tle also gave
air invited lecture on “Conservation and
Management of Forest trees using Landscape
ecology concepts™ in (he symposium.

Dr. E.J Mariz Florence {Plant Pathology)
participated in the 13% Kerala State Scicnce
Congress, 29-31 Jan. 2001, Trichur.

Dr. K. Mohanadas (Entomology) participated
i Entomocongress 2000, 5-8 November 2000,
Trivandrum and presented a paper - “Population
trends of £, prera C.ina large leak plantation
at Nilambur, Kerala™ by K.Mohanadas and
K.8.5.Nair. He also attcnded the 13" Kerala
Science Congress, 29-31 Jan. 200), KILA,
‘Thrissur and presented 4 paper - “Low lruiting
in teak- 15 it natural or dee to ineffeciive
pollinators or a case of biotic stress 77 by
K. Mohanadas, Anand Gopinath, E.1M. Florence
and K.K.Radhakrishoan,

Dr. K.K. Ramachandran (Wildlife) atiended
the Stake holder's Workshop in Periyar Tiger
Reserve 21 Sep. 2000,

Dr. N. Sasidharan (Non-wood Forest Products)
participated in the workshop on Conservation
Assessment and Management Plan for selecied
NTEP species in Nilgir Biosphere Reserve
(FGTB, Commbatore, 19-20 Dec. 2000

Dr. V.V, Sudheendrakumar (Eniomology)
participated in the Cntwimocongress 2000, 5-8
Nov. 2000, Trivandrum and presented a paper
“The origin and spread of teak defohator
outbreak in Nilambur, Kerala ” by V. V.
Sudieendrakumar, K.S.8 Nair, T. V. Sajeev, R.V.
Varma and K. Mohanadas

Drs. Thomas P. Thomas and M. P. Sujatha
{(Soil Science} attended the 13% Kerala Science
Congress, Thrissur , 29-31 Jan. 200).

Dr. R.V.Varma (Entomolagy) auended the
following meetings/workshops

Workshop on Package of Practice, 2- 4 Now.
2000, Kerala Agricultural University

One-day regional workshop on “National
Biodiversity strategy and action plan’, KFRI
4 Nov, 2000

intemational Entomocongress 2000, Trivandrum
5-8 Nov. 2000. He also presented a paper
entitled "Pesi problems in intensively
managed forest planiations.”

National Symposium on - ‘Vistas of
Entomelogical Research for the New
Milienaium® 28-30 Dec. 2000, Chennai. He
also delivered an invited talk on “Ecological
services, pest status and management
sirategies for forest nsects™ and chaired one
scssion,

National Confercnee of AZRA, Madras
Christiun College, Chenpai, 27 Dec. 2000 and
gave ait inviled talk on “Pest contro] strategy
in forestry - an outiook for future”.

Visits abroad

Dr. R.C. Pandalai (Silviculture) visiled
Queensland Forest Research Institute, Gympie,
Queensland, Anstralia and atiended the training
course on vegelalive propagation of wopical
forest tree Species, 6-24 Nov. 2000,

Dr. K.¥. Sankaran (Plant Pathology} visiied
CSIRO (Australia) Centres in Perth, Canberrg,
Mount Gambicer and Hobart (Tasmania) and
University of Melbourne, School of Forestry
{FORAD), Creswick, Centre lor Forest Tree
Technology, Heidelberg, University of New
South Wales, Sydney and Queensland Forestry
Research Institute, Gympic {Australia} during 4
Nov-19 Dec. 2000 in connection with the KFRI-
CSIRC collaborative research project eatitled
“Improving productivity of eucalypt plantations
m india and Austraba” He gave scminars on
‘Eohancing productivity of eucalypt plantations
through improved silviculare - The Kerala
experience” at CSIRG Centres in Perth,
Canberra, Mount Gambier, Hobert and the
University of New South Wales, Sydney.

Guest Lectures/ Training

Dr. M. Balagopalan (Soil Science) was ihe
resource person for the courses conducted on
“Forest Fire”  for the statf of Paikad Forest
Range on 24 Nov. 2000 and 30 Feb. 2001.

Dr. P.S. Easa (Wiidlife) was the resource person
for the Training Programme for Park Managers
organised by W11, 12-18Dcc. 2000 and gave
lectures in various colleges and Nature Camps

Dr. E.A. Jayson {(Wildlile) gave an invited
lecturc on natere education on 18 Aug. 2000 at
Thirissur Zoo.

Dr J. Kallarackal (Plant physiology)
coordinated a Final Review Workshop of the
AusAID funded project on Rehabilitation of
degraded forests through landscape based
participatory forest management on 26 Feb.- 7
Mar. 2001. Resource persons were Professor lan
Ferguson Dr E.K.8. Nambiar, both AusAlID
experts from Australia,

Dr. R.V. ¥arma (Entomoiogy) was the resource
person for the refresher course for college
teachers organized by the Academic Staff
College, University of Kerala.

Radio talks

Dr. E.A. Jayson gave radio talk on migratory
birds

World Ozone Day (16 September)

This day was observed in KFR! on October 12th
wilh a popular talk by Dr S.K. Ghosh, Director,
Ceatral Pollution Control Board, Ministry of
Environment and Forests, New Deihi.

Distinguished Visitors

Dr. Jacques Valeix, Director of CIRAD Forel,
Monspellier, France, accompanied by Dr,
Denis Depominier, Direcior, French Institute
Pondicherry and French Research team,
including Dr. Chrisiian SALES, Wood
Technologist, visited the Division and teak
plantations (Nilambur) during 30 Nov. -1 Dec¢.
2000

Dr Tim Grove, CSIRO Division of Forestry and
Forest Products, Perth, Australia - Jan, 2001,

13
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Dr Don White, CSIRO Division of Farestry and
Farest Products, Perth, Austraha - Jan. 2001,

Professor fan Ferguson, Dean, School of
Forestry, Meibourne University, Australia -
Feb. - Mar. 2001.

Dr. E.K.S Nambiar, Project Manager, CSIROC
Division of Forestry and Forestry Products,
Canberea, Australia - Feby - Mar, 2001

Shri K. Prasad TFS, PCCF {T&R), Utiar
Pradesh.

Ph. D. awarded

Mr. C. F. Francy was awarded Ph.D. degree by
the FRI Deemed University, Dehvadun for his
thesis on “Studies un the Noctuidae {(Insecta;
Lepidoptera) of Kerala™, under the guidance of
Dr. Gevrge Mathew (Entomology}.

Mr. U.N. Nandakuimnar, Scientist {Silviculiure)
wias awarded Ph.D. by TRI Deemed University
for his thesis on “Ecosysiem optimisalion
through multi-tier forestry: a systems approach”™
prepared under the guidance of Dr. S. Chand
Basha, Former Director, KFRL

Mr. Sunil Thomas was awarded Ph.D. degree
by the Cochin University of Science and
Technology for his thesis on "Detcciton of
Sandal Spike Phytoplasma Using [inmuno-
logical and Molecular Techniques™ prepared
under the guidance of Dr. M. Baiasundaran
(Pathology).

Nominations for Professional Bodies

Drs. M. Balagopalan and Thomas P. Thomay
{Soil Science) were nominaled as Members of
the Expert Committee on Coir Geo-extiles,
[ndustries Dept., Gove. of Kerala.

Dr. K. M. Bhat {Wood Science) was nominated
as a Member of the Board of Studies,
Department of Applied Botany, Mangalore
Liniversity.

Dr. P.S. Easa (Wildhife) was nominated as 2
Member of the Board of Studies, Environmenta
Sciences, Mabatma Gandhi University,
Kottayam and Thematic Working Group on Wild
Animal Diversity and The Eco-Regiona)
Working Group for Western Ghats of the
National Biodiversity and Strategy and Action
Plan.

Dr. R. V. Varma (Entomology} was nominated
as a Member of the Board of Siudies,
Department of Zoology of the Calicut University.
)

Specialised training in bamboo
and cang

Under the UNDP-Govt. of India (Handicraft Com-
misstoner Ministry of Textiles) project KFR1 or-
ganizes frequent lraining programmes on follow-
ing aspects for the benehit of farmers, NGOs, Gov-
crament agencies and other user communities

*

Cultivation, farm management, harvest and
post harvest icchnigues of bamboos and canes.

* Walwe addition o bamboos and canes to cater
to the needs of regional, national and inkerna-
tional markeis.
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16
17
18
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20

21
22
23
24
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26
27
28
29

30
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Title

BOOKS

Ecodevclopmeni of Western Ghats (Seminar Procecdings)
Rattans of the Western Ghats

Struciure and Froperues of South [ndian Rattans

Tropical Ferest Ecosysiem Conservation and Development
in South and South East Asia {(Seminar Proceedings)

Ratan Management and Utilization (Seminar Proccedings)
Lister Dynamics, Microbial Association and Soi) Studics in
Acacia auriculiformis Planiations in Kerala

Socio-economic Research in Forestry (Seminar Proceedings)
History of Forest Management in Kerala

Teak (Information Bulletn}

Upgradation of Rubber Wood

A Manual on the Ratians of Andaman and Nicobar [stands
Bambao Researchers and Projects of South and

South-East Asia: Directory

Impact of Discases and Inscet Pests in Tropical Forests
{Semimnar Proceedings)

Bamboos of South and South-Fasi Asia; An Annolated
Bibliography

Teak (Seminar Procecdings)

Field Guide 10 Animal Signs

Forest Trees of Kerala

Bamboos of India: A compendium

Basic Readings ia Forest Economics

Palms of Kerala

Compost for Container Seedling Production in Forest Nurseries
Manual of Nonwwood Forest Produce Planis of Kerala

Rare and Endangered Mammals of Kerala

Field ldentitication Key for Raitans of Kerala

Vana Vanyajeevi Sampathuwm Samrakshanavem (Malayalam}
A Handbook on Statistical Analysis in Forestry Rescarch
Integraied Management of the Alien Invasive Weed Mikania
micrastha in the Wesiern Ghats

POSTER

Paoster on Amphibians of Kerlals Part T: Frogs
SOFTWARE PACKAGES

KFRI Stat Pack (Statistical Analysis Package {or

Forest Measurauon)

DESIGNEX (Exprt Sysiem for Designiog Experiments in Forestry)

YIDEO FIIMS
Teak Defoliators
Bamboo - A Crop

Price

Rs. US$
200.00 3000
130,00 10.00
7500 8.00
20000 30.00
30000 35.00
75.00 8.00
330.00 4¢.00
1 50.00 15.00
15.00 500
75.00 8.00
175.00 20.00
125.00 15.00
500,00 5G.00
3G0.00 30.00
200.00 20.00
40.00 10.00
50.00 15.00
1500.00 7500
15300 26.00
300.00 30.00
160.00 20.00
450,00 50.00
50.00 10.00
125.00 15.00

25.00 -
500.0% 5000
135000 2000

30.00 —_
5000.00 250.00
5000.00 25000
500.00 50.00
500.00 5000

Postage in India and surlace Mail Charge for abroad are free. If required by Air Mail, please add US$ 10.00
each lor serial nos. 1, 45,7, 13, 14, 15, 18 and 22 for the rest US$ 5.00
Send your orders to:

»  Book sellers will be given 25% discount
¢ FEducalional Institutions will be given 10% discount
Libraian, KFRI, Peechi, Trichur 680 653, Kerala, India

Ph: + 91 487 - 282 037 e-mail: libkfri@vsnl.com
Please fill your address
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KFRI Offers fraining course
in field ldentification of
primary timbers of Kerala/

India

The Division of Wood Science, KFRI intends
W impart waining in feld identilication of
primary Indian / Kerala timbers for the
benefil of practising foresters and various
end-users. The raining madule covers:
methods, cquipment, wol kit and procedure
for ficld identification; diagnostic and
anatomical {macroseopic and microseopic)
features of the nmber and  lens keys for
identification. The primary umbers include:
amni, benteak, bijasal, dhaman, ebony. gurjan.
haldu, hopea, irvl, jack wood, kala siris,
kindal. laurel, rosewood. leak, eic. For more
details contact.

The Dircctor

Kerala Forest Research Jostitute

Pecchi 680 633

Statistical Consultancy
Services Available at KFRI

Modern scienlific research relics extensively
on quantitative methods both n measurement
and analysis. in sivedying any natural
phenomena. The effective scientific research
programine requircs the use of well designed
experiments or sample surveys coupled with
rational modes of inference. Over the past
several years. the Kerala Forest Rescarch
Instituie has built up a strong leam of experts.
equipiment and softvare o handie many
sophisticated statistical design and analyse
problems in forestry rescarch  and allied
fields. The Division of Siatistics has a
consultative and collaborative role in the
projects undertaken by the Insuinie and is
involved in solware development for
statistical amalysis and database maagement.
The Division is headed by Dr. K. Jayaraman.
who has a wide international expericnce in
tropical forestry.

The Instituee likes o shave s expertise in
this arca with other similar institutions aroud
the workl on a no-loss-no prolil basis. The
Institute can undertake training programimes
in staiistical methods lor  foresivy
professionals surveys and statistical analysis
ol tesearch data. Instilwbons intevested in
utilizing such service may contact the
Director, KFRI.

Fax @ (81 0487-282249

Eomail @ libkfn@vsnl.com

Coming Events
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3-14 Seplember. 2001, Dcvc.lnping the Eucalyptus of the Futre. Valdivia, Chile. ITUFRO. Contact
: Dr Roberto Ipinza, Universidad Ausiral de Chile, PO Box 1241, Valdivia, Chile: Tel 56-63-
216 186; Fax: 56-63-224 67 7qipinza @ valdivia uca vach c L WWW.infor cl/infro2001.

9-14 Seplember, 2000 5 [nternational Flora Malesiana Symposium. Sydney, Australia, Contaet:
Dr Barry Conn, Royal Botanic Gardens Sydney, Mrs Macguaries Road, Sydney NSW 2010,
Anstralia; fmv @rbgsyd.gov.an: plantnetrhasyd gov.aw/fmffm b,

September 24-29, 2001 Taipei, China-Taipei Tropical Forestry Symposium: The Art and Practice
of Conservation Planting. |.07.00 Tropical Silvicubiure: 11700 Resioration of Degraded Sites,
Ching-Te Chien, Taiwan Foresiry Research Institue, 53 Nan-Ha Road, Taipei, Taiwan 10051
Fux: 886-2-2389-553 1, Enail: chien @ serv.ifii.gov.bw

September 24-30. 2001 Zurich Switzerland, Uneven-aged Silviculune: Tradition and Practices
in Central Burope, 1.14.00 Uneven-aged Silviculre 4.01.03 Desing, Performance and Evaluation
of Experiments. Andreas Zingg, WSTL. Zurcherstt.lNLCH-8903 Bivmensdorl. Switzeland
Tl +4 141739 23 35; Fax +41+1 73922 1 5Emal: andreas. zingg @wsl.ch Web site: hupAvww/
wil.ch/forest/waldmanfevents!

September, 2001, dynumics of Forest usect Populations. TUFRO 7.03.07. Contact: Andrew
Lichhold, USDA Forest Service, Northeastern Forest Experiment Station, 180 Canfield St
Maorgantown WV 26505, USAL sandy @ gypsy. [s].wvu.cdu.

12-15 September. 2001, 104" Annual Convention and exhibl Showcase of the 1S Nanonal
Hardwood Lumber Association. New Orleans. USA. Contact: Debby Whitlen:
dwhitien®@ nathardwood org; www nathardwood.arg.

19-21 September, 2001 Contimuous Cover LForests: Assessment. Analysis, Scenatios. Goltingen,
Germany. IUFRO 4.00.00. Contact: Klaus v.Gadow, Universitat Gottingen, Instite fur
Forsteinrichtung and Ertragskunde, Busgenwegh, D-37077Goitingen, Gerinany.
kpadow @gwdg.desstacho®@unilorst gwdg. de.

Seplember. 10-15, 2001, Chile Developing the Bucalypt for the Future 2.08.03 Improvement
and Culiure of Cucalypis Santiago Barros, Coordinator Organizing Commitiee. Instiute Forestal,
Huerfanous 334 PO, Box 3085, Santiago, Chile “Tel: +56-2-6930700:Fax: +56-2-638 1286,
Einail:sharros @ infor.clWeb site: hitp//www.infora!

Seplember 8-15, 2000 Harrison Hot Spring Resort Botish Columbia Canada, 4% Workshop
Comnection Between Silviculure and Wood Quality through Meoderling Approaches and
Simulation Software, 5.01.04 Biological mprovement of Wood properties. Gerard Nepveu, INRA.
Research ‘Teann on Wood Quality, F-53280 Champenoux. France Telforg):+33-3-83394041.
Fux: +33-3-83394069, Email (pers) inepyven@ nancy.inra.lr

September 20-22, 2000 Lviv, Ukraine Ecological-Lconemical Dacurine: Origins, Problems,
Perspechves (ECO-200116.17.00 Ecological Tconomics in Foresuy: Ukrainian State University
of Lorestry und Wood Technology; Tvan Franko Lviv National University; Internaiional Instituie-
Assaciation of Reglonal Ecological Problems | yurity Tunytsya, Ukrainian Staie University of
Forestry and Wood Technology, 103 Gen, Chuprynka str., 79057 Lyviv, Ukraine Tel/fax #380-
322-352269 l-ax:+380-322-97 1765, Emaik: edulor2 | @forest lvivua

September, 19-21 Gostingen. Germany Continuous Cover Forests- Assessment. Analysis,
Seenarios, £.00.00 Inventory, Growth, Yield, Quantitative and Management Sciences: Div. 1.6.8,
Klaus v, Gadow. Universitat Gottingen, Institut fur Forsteinrichiung and Ertragskunde.
Busgenwegi. 1>-37677 Gontingen, Germany E-mail:
Keadow @awdg.desstachio@uniforest gwide de

September. 22-26 Davos switzerland Tree Rings and People- An International Conlerence on the
Futwre of Dendrochronology, 5.09.00 Tree Ring Analysis; 4.01.08 Elfects of Environmental
Changes on Forest Growth: WSL, Tree Ring Society, Paolo Cherubini, Swiss Federal Research
Institute WAL, CH-8903 Birmensdorf-Switzerland Tel:i+41-1-7342278:41-1-7392215 Enwil:
paolo. Cherubini @ wsLehWeb site: Bipr/fwww.owsl ch/forest/dendro2001 {see also under Division
4}

23-28 Seplember, 2001 Internationa) Conlerence on Advancing Commumnily Forestry: Innovations
and Scaling up experiences. Chiang Mail. Thailand. Contact: Dr Somsak Sukwong, Lxceutive
Divector. Regional Conmunity Foresty Training Centre for Asia and the pacific (RECOFTC).
Kasctsart University, PO Box 1111, Bangkok 10903, Thailand: Fax 662-361 4880,
fless@ku.ac. thywww.recote.org
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24-29 Seprember, 2001, The Artand Practice of Conservation Planting. Taipei, Taiwan Province
of China. TUFRG 1.07.00; 1.17.00. Coniaci: Ching-Te Chien, Taiwan Forestry Research Institute,
33 Nan-Hai Road, Taipel, Taiwan 10051 Fax 886-2-2389 5531 chien@serv.ifri.gov.iw.

26-28 September, 2001, Joint ATGATTO Conterence on Furher Processing of African Tropical
Timber, Libreville, Gabon. Contact: Mr Gabriel Azivet, Director General of the Department of
Foresiry and Fisheries, Libreville, Gabon: Tel 241-760062: l'ax 241-766896,
boussengath @ iniernet. gabon.com

Ovctober, 2001 The Future of Perennial Crops: Investment & Sustainability in the Humid Tropics.
Coie d'lveire. Contact: Dominique Nicolas, CIRAD, Boulevard de fa Lironde, 34398 Monmpeilicr
Cedex 5, tranee: Tel 33-4-6761 6569 Fax 33-4-67 36 59; nathalic.mercier@cirad. fr

2-5 Qctober, 2001 5* Brazilian Symposium on Forest Transportation, Porto Seguro, Brazil: Tel
J1-3894 52125 Fax 31-3891 21066;5if@mail ufv.br

Ocrober, 2001 . Forest History in ihe Mountains of the Workl. Naini Tal, Central Hiinalaya Region,
India. JUFRO 6.07.01. Contaci: Prof. Rawat, C2B/32C janakpuri, New Delhi. India: or at 2B
Sleepy Hollow, Naino Ta) 263001 India; Tel 91-5942-36149; Fax 91-3942-36260);

Qctlober, 2001, Tnlernational Conlerence on Forestry and Forest Products Rescarch (CFFPR
2001 Kuwaila Lumpur, Malaysia. Contact: Ur Shamsudin Ibrahin/Ms Saliah Yusolt, Forest
Research Insiitute Malaysia. Kepong, 52109 Kuala Lompur, Malaysia; Tel 603-6274 2633 ax
603-6277 9643; sham@ frim govany or safiah @ (rim gov.my: ww frim.gov.my/CFEPR 2001 himl

1-3 October 2001, International Seminar o the Eifects of Climaie Change ob Forest Grwoth
and implications for Forest Management. Diosden, Gennany, TUFRO 4.01.08. Cootact: Heinz
Rolile; rochle @ forst . dresden.de; www. lorstiu-dreden de

8-11 Ociober, 2001, Forestry Mecis the Public: an International Seminar, Ruttihubelbad,
Switzerland. Contact: Martin Buchel, Chicl. Bases and Training, Swiss Forest Agency, Ch-
3063 Berne. Switzerland:  Tel 41-31-324  7783; Fax 41-3)1-324 T7866:
martin buechel @bowal admin.ch

9-12 Qctober. 2001, 2001 Inecnational Symposium on Value Accounling of Foresury
Environment. Beijing, China. Sponsored by ITTO, Contact: Executive Chair, Mrs Yuling. Instituie
of Scient-tech Information, Chinese Academy of Forestry, Wan shou shan Beijing, Ching; Tel
86-10-6288 8322 Fax 86-10-6288 4836; vuling @isti.forestry.ac.cniwww_lorestiy.ac .on

28 October.-2 November 2001, Extension: Assisting Forest Owner. Farmer and Stakebolder
Decision-making. Lorne, Australia, Contacr: Rowan Reid, Agroforesiry and Farm Forestry
Program, Dept of Forestry, University of Melbourne Yie 3019, Ausiralia; Tel 61-3-8344 5011:
Fax 61-3-9349 4172 rir@unimelba.edu au: www.mig unimelb.edu.aufielro htn

29 October.-3 November 2001, 31" Session of the Intfernational Tropical Timber Council.
Yokohama. Japan. Contact: Colling Ahadome: o @orjp; www.ilie.orjp

30 October,-2 November 2001, Forest Science and Forest Pehicy in the Amernicas: Building
Bridges to a Sustanable Futwre, TUFRO Task Force on Science/Policy Interface. Conjact: John
parotta, USTDA Forest Service Re-D-SPPiT, 200 14" S1LSW, PO Box 96090, Washington, DC
20090-6090,US A, jparpiea@fs.led.us

November, 2001, XV Latin American Congress of Soil Science, Cuba. Contaci: Dy R Villagas
Delgada, Ave Van Troi No. 17203, Boyeros, Havana CP 19210, Coba: Tel 53-7-579076; Fax
33-7-666036, XV @inicaedu.cy

20-24 November, 2001, 4" Machinery and Timber Products Show and 5™ Plywood aad Tropical
Timber International Congress. Belem, Bravil. Contact WrsdopauloTel35-11-372131 1 6iwr-
spiatucl.com briwww biopicalcongress.com by

8-20 April, 2002. Alernaive Ways to Combat Desertilication: Connceting Community Action
with Science and Common Sensc. Cape Town 7975 South AfricaiTei2?-21-
7381285 robenpen@jaywalk com: hup:HFdes2002 a7 blm. gov/homepage him

November, 2002, Collaboration and Parirership in Foresiry. Santiago. Chile 1UFRO 6.0040
(Al divisions). Contact: Susanna Benedetti, Institule Forestal. Casilla 3083, Saniiago. Chile:
Tel 56-2-693 0722 Fax 36-2-638 1 286 sbenedet@inforc)

21-28 September, 20083, X1I World Forestry Congress. Quebee City, Canada, Contact: X1 world
Fovestey Congress, PO Box 7275, Charlesbourg, Quebiee GIG 5ES, Canada;
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