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1. INTRODUCTION

The year 19B5-86 was an important vear in the history of the develop-
ment of the Institulte as it marked the completion of a decade since s
establishment. HResearch activities were expanded considerably keeping in view
the needs of the forestry sector in the State. Close liaison was maintained
with the State Forest Department, and extension activities were strengthenad
to solve forestry problems faced by wvariows agencies within and outside the
State. A review panel appointed by the Gowverning Body undertook a detailed
scruting of the functioning of the Institute during the last five years.

Hitherto progress of research activities was being presented Divisionwise.
With the increasing complexity of the problems, considerable emphasis is being
given to a multidisciplinary approach to research. To focus attention on applied
aspects, the format of this report has been modified and progress in tackling
specific areas or problems is presented instead of divisionwise reports.

2. RESEARCH ACTIVITIES

In view of the importance of plantation forestry, considerable attention
was paid to problems pertaining to man-made forests, particularly of teak and
sucalypt. Problems related to management of natural forests, ecology and
management of bamboos, canes and other indigenous species, wildlife manage-
ment, wood utilisation, etc. were also tackled. Progress of the various research
projects is summarised below, giving important conclusions emerging from

completed projects.

2. 1. PLANTATION FORESTRY

2. 1. 1. Projects completed during the year

(i) Studies on the seasonal incidence of defoliators and the effect of
defoliation on volume increment of teak. Entom 02/77.

The project was initiated mainly to quantify the effect of defaliation on
the growth of teak.

The seasonal incidence of defollation and Its effect on growth of teak
plantations were studied at Nilambur, Kerala. Experimemal plots established in
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8 4-year-old Plantation were either given selective protection against the (wo
dominant defoliators or left unprotected. over a period of 5 years. The dafoliation
trend was studied by fortnightly visual scoring. Measurements made on (re8s
felled during the first and second mechanical thinnings were usad to establish

empirical mathematical relationship between GBH and height on one hand

and volume on the othar. Using this relationship, the volumes of the experi

mental trees were determined at the beginning and end of the expariment.
Increments were compared using statistical mathods in which the initial volume

and the number of neighbours of each tree wers yspd 8% covarlates

Among the wwo wall known pests. wviz. Myblsea puera and EFutactone
machaeralis the latter wos present in small numbers almpost throughout the
growth season, but defoliation caused by it was (1) infrequent
(£) generally ol low intensity, and {3) occurred late in tha spason when the
leaves were old and rate of growth was low. Defoliation by &, puera, on
the other hand, was a regular annual feature. with one or two waves of
epidemic defoliations between late April and July, tollowed in some years by
another lighter deloliation between August and October. |n this study some
new insights were gained on the population dynamics of this insect. Circumstantial,
but conclusive evidence indicated short-range migration of Hyblaea moths which
necessitate a complete rethinking on the approaches to the control of this
insect. A new model of the population dynamics of this insect is proposed
If some steps of the proposed model are confirmed by further study, simple
methods could be devised to manapge the pest by regulating the early build.up

phase.

over years,

The most serious impact of defoliation was loss of volume increment,
although in 2 to 4-year-old saplings. defoliation was sometimes followed by die-
back of the leading shoot, which inrare cases led to forking. £ machaeralis
had no significant impact on increment, but H. puers caused loss of 44% of
the potential increment in volume during the experimental period.- When the
gain due to protection is expressed as percentage increase over the normally
realized unprotected yield, it amounted to 80%,. The general apphlicability of
this estimate and its practical significance are discussed. It is concluded that
because of changes in stand dynamics brought about by improved growth, it
I8 not possible to quantify the benefit in terms of volume gain for the entire
rotation. until adequate models of stand dynamics have been developed. However:
the study showed that the benefits are so large that attention must now D®
ocussed on development of suitable methods of protaction, rather than more
precise estimation of the benefits. Control of M. puera is worthwhile, but control
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of E. machaeralis is not. Protection during the early years will ba more beneficia
becausas of the greater absolute increment.

(iiy studies on the natural enamiss of teak pests, Hyblaga puera and
Eutectona machaeralis, Entom 10/33

The project was undertaken to gather Information on the major natural
anemies of teak pests in order to identify potential biocontrol sgents. The study
was conducted in three plantation sites at Nilambur, during April 1285.

The following natural enemies were found on A puera: five parasites, viz.,
Brachymera lasus. Palexorista solennis. Sympiesis sp. and two species of
unidentified ichneumonid wasps; two insect predators, viz., Cantheconidea furcellata
and Parena nigrolineata; four species of birds, viz., Corvus macrothynchos
(Jungle Crow), Acridotherus tristis (Common Mynah), Dicrurus adsimilis (Black
Drongo) and Turdoides sirfetus (Jungle Babbler)! and a spacies of bacterial
pathogen, Entarobacter aerogenes. Among these, the parasite Symp/lesis sp., and
the bacteria are new records on H. puera.

Most parasites were found infesting the larval stages of the pest. P. solennis
was the only parasite consistantly recorded from all the study sites during the
peak pest infestation period. The overall percentage parasitism due to all
parasites ranged from O to28in 1983 and 0to 26 in 1934, but during the first
epidemic of the pest in each year parasitism was very low or almost absant.

Five species of parasites recorded on £, machasralis include Apanteles sp.
Brachymerfa hime attevige, Phanerolama hendecasizella and two species of
unidentified ichneumonid wasps.

The insect parasites Sympiesis sp. and Pelexorista solennis and the
bacterial pathogen appear promising fof management of Hyblsea, but more
detalled studies are necessary to standardise the methods.

(ili} Disease survey in nurseries and plantations of forest tree species
grown in Kerala - Pathol.01/73

Disease forms an important factor contributing to the low productivity of
forest plantations in the state. Under this project a detailed survey was
undartaken with the objective of identifying the most Important diseases, the
causative organisms and their epidemiology.

Erom Tectona grandis, Bomabx ceiba, Ailanthus triphysa. Gmelina arborea,
Dalbergia latifolia, Qchroma Pyramidale and Eucalyptus spp. a total of 65
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nic end 13 othar diosases (unknown oticlogy., non-infactious and
pethoas amic parasitel ware recorded, With these disesses altagather 88
phal:‘:rzgﬂ wars sesoclated, of which €4 are new host records including seven
::L n:.ucjaa {viz. Psevdosplcoccum ftacrongs and  Phorsopris
T. grondis. Maliofe allsnthi on A, triphyss. Grighosphasris
Phyzalfpspors delbargise on 0. fatifolia
evcelvepticels on Eucslyptus spp.} whils

wERISparlm  on

gmeiny on G, arboras.
and Cytospora sucalypli  and  Velss

29 ara fits) fecord Irom India.

Tectone grandis had fifteen diseasas,
plentations., one baing common to both.
these diseases, mostly causing foljay damag
and four firat record from |ndis. Nene of the twao diseases in nurseries wara sariolg
wheraas in plamations die-back causad by | ect-fungus complax End a phaenro-
g2amic parasite. Dendrophtiion faicats Were sarious diseases “apable of causing large-
scala desiruction.  Three dissases vyis. Bink disesse (Covticium satmonicelor).
Phomopsie laaf spat and a disesase of unknown atiolagy appaaragd tg have
potential to become serigys.

WO In nursery and fourtgan in
Ten organisms  were 8ssqriated with
9. Six Pathogans are new hast recard

In Bombax ceibs there wer ‘Bur in nursery and six in
plantations, twe were comman Four pathageng e new host records,
Coliar rot and seedling blight were the savera diseases caygy iabla loss
to stocking. None of the bla i 9 @pprecizbla

. found tg g i apt
Ayrothaciin leaf spet which in Certain ¢ =erious axcep

Aitarthus triphysa had a total of mig

nursery and four in plantations - which eight were in

both. A the eight
from |ndia. Amang

_ collar rot gng sgedling
Ming a5 qhgy resulted In Jargs scale

) _1he diseaszes WRIS very saripug, three,
Pink dispage and ghot-

hale wara potentially
b, which kij|gq the affegieq trees in certain

relativaly large number of seadling disenses, 1y,
blight were very widespread ang dam
martality. In plantatiens theugh nona of
viz. Botryodiplodia stem canker,
sericus, especially the formar
localities.

D, wiz,

Thete were ten diseases in o arbhorea
plantations; one was common to bgih, ) the
with these diseases are neaw hogp recards whilg thr
time from India. In nurseries only seedlip

S'Y and  sight in
len Pathogens gssaristed
P8 ATe rocorge for the first

85 of serigyg Consequences
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in certain localities.
gmalinas was the major disease as it resulted in heavy mortality.

In plantations a die-back disease caused by Griphosphaeria

In Dalbargia latifolis none of the four diseases of foliage recorded
were of serious nature. Leal spols caused by Physalospora and Celletatrichum
are new diseases while for leaf rust and phyffachora leafspot. D. latifolia

is & new host.

Only two diseases ware recorded in plantation of O. pyramidale and
none in the nursery. One of the diseases, die-back, resulting in large-scale
mortality, was caused by two pathogens, Calonectria rigidivscula and Fusarium

moniliforme, the former being the first record from India.

Eucalyptus spp. recorded the highest number of 30 diseases, 13 in
nursery and 21 in plantations; four were sommaon to both. Of the 46 pathogens
associated with these diseases 30 are new host record and 18 first record for
India. In nurserias, damping-off, seedling hlight and leaf and shoot blights
were serious sesdling diseases affecting the nursery stock considerably,
especially in high rainfall areas. in plantations, pink disease and leaf and
shoot blights ( Cylindroclzdium spp.) were the major limiting factors during the
first one to three years of establishment. A number of provenances of various
species of Eucalyptus spreened against pink disease following toxin bio-assay
revealad variation in susceptibility between species and within provenances of
a epecies. Other potentially serious dispases were web blight (Rhizoctonia
solanl) in nursery and stem cankers caused by Cryphonectria  cubensis and
Cytospors eucalypticola (both recorded for the first time from India) which

can result heavy maortality.

Control measures for 18 seedling diseases of various tree species were
worked out and field tested for the gfficacy of the fungicide and its dosage.

(iv) Seascnal incidence and possible control of important insect pests
in plantations of Affanthus triphysa - Entom (9/83,

The project was mitiated in April 1983 and completed in September 1985.

viz. Atteva fabriciella (Lepidoptera: Yponomeutidae) and

Noctuidae) are known fto cause damage to
cidence and ecology of these pests were studied
Pothuchadi in Peechi Range to develop

Two insecls,
Eligma narcissus (Lepidoptera:
Ailanthus spp. The sgasonal in
in a 2-year old A. triphysa plantation at

suitable control measuras.
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A fabricielle larvee that fed on the terminal porlion of the shools
caused death of terminel buds end formation af BpICarmiG

saplings. £. nascissus larvas fad on young as wall as metura  igaves and

often caused total dalolsticn in nurserias and young plantations. Reflushing
usuelly occured in about 1wo weeks.

branches in many

General obzervetions in  Kerala
plantations suffer moast damage. older
altack. Tha 1wo common spacies of Aifan
and A. excsfsz ware bolh found sustept

a shrub of 1he tamily Simeroubaceag
this is the first tima tha

showed that MUrsSEries and young

Plantations being wLsunlly free of pest
thus planted in Kerala viz. A, friphyse
e o both the pests. Ouassin indica.

was found to support 4. rfapriciedia:
L an allernative host jg reported for 1his ingect.

Monthly obearvation

present throughout the ¥ea
different years.

in tha study plats showsd that
I with peak populations

Within tha Study area sessong) accury
arratic. Genaral ohservations in

in cther periods of tha Vear,

A. febricislls was
in difforant mgnths in
énce pf £, RArcissus was

other areas revealgy Prevalence of boip spacies

& found 1o operate under

(Crematogaster peralegans),
gal rathogen, Becifiys firmus tor £

fiald conditions. They includad ap 240 predacor,
a larval parasite, Sercaghaga 5p. a fun

rarclisus and the larval parasites Brachymeris hime atteviae and Hexsmerms
sp. (Nematodal for A fabricieiia, The fungus, A, faringsus and the bacterium’
B, firmus are being reported from £ MATCISSUS for the firet time. Thisis glso
the first report of the bacterium, 8. firmus ag an insect pathagen,

Laboratory studies
above micrebial
With a [upgal

were  underiaken to test

iha Patiogenicity of the
Pathogens against both tha

pests.  When 1aMvas warg sprayed

Infeciod larvae

ganicity of tn on the body surface. The patha-
the hﬂEtEl‘iUl"n was tested by § : aated

wWith a bacterig| Y feeding test larvas on [maves u

e BG - 100y m;‘:ﬂﬁ'ﬂhsiun, 5 nascissus larvae stopped feading by 18-24 h.
was Dbsawq,-; S octured in 72 hts bt on A. fabticielfs no pathagenicity

Selected Inge

ang “¥Permethiin (o

ﬂiﬂidﬂg' viz. .
by 2. quinalphes HEkalusg), Mengirotophos (Nuvacron)
fiald mnditiﬂ.ng_ Wete ECraan

9d in thy la
Al of them gayy satigf -

atory as well as under
dctory

Lontial of hoth tha pesis,




(v) Physical properties of soils in relation to eucalypl growth. Soils 09/82.

Meagre data exist in Kerala on the physical parameters of soils and their
relation to eucalypt growth. Literalure points to the influence of depth of soil,
texture, structure, sioniness, bulk density, permeability, seration, infiltration, and
water-holding capacity on trea growth Present project aims at an indepth
glaboration of soil physical properties end their relation to height growth of
Eucalyptus tereticornis and E. grandis in one site each. Kondazhi in Trichur
and Muthanga in Kozhikode Forest Divisions were the respective study areas.
Four plots, 10 x 10 m for Kondazhi and 125 x 125 m for, Muthanga, within a radius
of 500 m were demarcated and 0-20, 20-40 and 40-60 cm depths were samplad
from three pits in each plot, Top height and girth [gbh) of 5-7 trees were

measurad.

. gand, silt and clay conlents are reporied as percentages of the

Gravel
100} and imerpretations are better

whole soil (gravel + sand + silt + clay =
with this approach than the conventional method of sand + silt + clay = 100.

Spil data are being discussed for 0-20, 20-40 and 40-60 cocm depths and for

0.60 by summation. Among the properties, gravel is the most and particle
density the least variable. Sand, silt and clay contents are highly variable
whereas water-holding capacity, pore space and bulk density are intermediate-
Intercorrelation of properties bring out consistency in the data. In Kondazhi,
significant correlation exists for gravel, sand, silt. clay. bulk density. pore
space, and water- holding capacity with tree height; however. it is only for
gravel and sand in Muthanga. Correlation is consistent for gravel and sand
in both sites. Principal component anslysis reveals that a large part of the
variation in height is explainable by the first and second components. Gravsl,
sand and water-holding capacity stand out among the physical properties and
these appear to influence the height growth of eucalypts in Kondazhi and

Muthanga sites.

2.1.2 Ongoing Projects

(i) Studies on the physiology of vegetative propagation of important
timber species by rooting stem cuttings  Fhysiol 01/79.

The main objectives are to study the rooting behaviour of the stem

cuttings of gconomically impartant timber species, to study the efficacy of

differant gro wth re

1o study the gffect o .
gut the optimal canditions

gulating substances on induction of roots in stem cuttings,
f girdling and pinching on root initiation of cuttings and
for the induction of roots on stem cuttings

to find :
for vegetative propagation.
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Waork undear this project has been completed and the report is under pres
paration. The salient observations are given bolow Propagation tnals were
conducted using branch cutlings of ten species viz. Teclona grandis. Gmeling

arborea Leucasna leucocephala, Hopea parviflora, Sweitenia macrophyiia, Melia
dubia, Xylha xylocarpa, Casvarina eguiselifelia, Acacia mangium and Halding
cordifolia Two concentrations (10 and 100 ppm) of five growth regulating
substances (GRS) viz. indole acetic acid (1AA), indole butyric acid (1BA). naph-
thalene acetic acid (NAA), coumarin and boric acid (BA) were used for treating
cuttlings. Treatment was given by dipping the basal portion of the cuttings N
aqueous solution of a GRS for a period of 24 hours. Fresh material from the
first seven spaecies was collected every month and the treatments wore repeated

to find out the seasonal effect on rooting. Only limited trials ware carried
out with the latter three species

OF the ten species Leucaena feucocephala, Casuaring o
arborea. Acacia mangivm and Tectona grandis could be propagated by cuttings
Cuttings of Meha dubia and Swietenia macrophylla although rooted once during
the trial period. the percentage of raoting was very poor (10%): Hopea parviflora,
Ayl xylocarpa and Haldina cordifolia did not give Positive response to any of
the treatments, Generally. treatment with growth reguiating substances was
effective on induction of rooting in cuttings  Seasen @lso had a pronounced
role on root induction. The best treatment and favourable month for maximum
rooting varied with species. Furthermore, the treatments which induced maximum
percentage of rooting were not best with regard to other growth parameters
observed such as number and length of roots

. . and number and height of sprouts:
Of the seven species which responded to treatments the most

0 easily rooted spe-
cies waere Leucaena feucocephala and Casuaring equisetifolia followed by Gmelind
arborea, Acacia mangium and Tectona grandis

quise ifolia, Gmelind

(i) Studies on the physiology of flowerin
i
Physiol 03/79, 9 In teak and eugalypts:

The main objectives of the study are (i) to
before the stage of naturel flowering angd (i
growth regulating substances.
the year.

. induce flowering in profusion
' 1o study the affe '

_ ct of various
The fulIDW!Ing Works warg Undertaken during

Tealk: Of about 900 sprouted aralts, 576 belppa:

clones ‘were selected and outplanted in an e“PlEimem;;gmg to

1985. “Freawment of sprouted grafts with cce LCthmatthTt‘
ri

six differrnt
during June.July
methyl ammonium
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chioride) 50G and 1000 ppm, TIBA (2.3,5 triiedo benzaic acid) 100 and 200
ppm, ethrel (2-chloro ethyl phosphoric acid) 1000 and 3000 ppm, KNO,
{Potassium nitrate) 1 & 2 %, and GA, (Gibberellin 4) 10 and 5O pom was
initiated  during December and is being repsated at monthly intervals.
Observation on growth and ather marphological changes in the planis were
recorded.

In another experiment sixty sprouted grafts balonging to four different
clones. maintained in polybags, were treated with CCC (1000 ppm) TIBA
(2000 ppm) Ethrel (3000 ppm) KNO, (20%,) and GA, (50Uppm)} alone and in
combination with bark ringing during March 1986 Obsarvations on morphological

changes were recorded.

Chemical analysis to find out the changes occuring during diffarent
stages of development of inflarescence in teak was initiated.

Eucalypts: One year old potted plants of E. tereticornis were treated
with CCC (500 and 1000 ppm) TIBA {100 and 200 ppm) (Ethreal (1000,
3000, 10,000 and 20,000 ppm) and Potassium mitrate (! & 2%) by foliar
spray. Another set of two year old plants was treated with CCC (800 and
1000 ppm) and ethrel (1000 and 3000 ppm) under figld conditions. Treat-
ments were repeated at monthly  intervals and observations on growth and
other morphological changes recorded. Higher concentration of ethrel (10,
000 and 20, 000 ppm) was toxic and caused drying up of apices and
scorching of leaves. But these plants after two months developed profuse
lataral shoots with abnormal smaller loaves. Almost all the axillaray buds
developaed to small lateral shoots. Plants treated with 3000 ppm of ethrel
also showed the loss of apical dominance and profuse lateral shoot

formation.

(iii) Searchifor natural resistance to the ins3ct pest Hyblaga puera in teak-

Entom 12/B3.

The main objective of the project is to identify teak trees resistant to
the defoliator FHyblasa pusra. if any, so that they could be utilised for
breading resistance against the pest as a component of integrated pest mana-

gement. Work carried out on the project during the year is summarised

helow.

Earlier rasults showed that some early flushing trees ascapad defoliation
conditions.  Whil2 it became apparent that this ‘resistance’
ological differences, clones of selected trees Wers raised
Twelve such clones gelected from different areas

pnder natural
was due to phen
for more rigorous testing.
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were planted insida a field cage at Peschi in a statistically  designed plan

for tests during the 1886 flushing season

Meathods wuore  also developed for rearing M. puera
diat in the laboratory. In addition

in  an artificial

1o permitting for screening for resistance.

e facility of maintaiming the insect continuously in the laboratory 1s expected

to promote research on many other aspocts of this seasonal pest

{iv) Biology and ecology of the teak twrunk borer Cossus cadimbae
Voora and its possible control, Entom 13 B4,

This project was initinted in October 1984 and is scheduled lor com-
pletion in Septembar 1987. The objective include study of the biology and
distribution ot Cossus cadambae, the factors that lsad to infestation of teak
plantations and development of a strategy for management of the pest

The infestation was found mostly in mature plantations, Eggs are |aid
in groups in crevices in the bark. They hatch in 20-22 days and the larvae
gdenerally get established in the axils ot side branches or in callus tissue
formed over injured bark Larva initially feeds on the bark and subsequently
bore into the wood. The larval stage lasts for about 7 months. Pupation
occurs in the soil inside a cocoon made of silken fibres and sand particles
spun together. The moths emerge in about 11-13 days; they are light brown
in colour and measure about 5.2 em in wing span. Undar field conditions.
the generations are continuous with overlapping generations.  In light raps.

the largest number of moths were recorded during Mayv to November aftef
which the population declined.

A study on the distribution of this insect in teak plantations in Kerald
is in progress. Varying levels of infastation was recorded at Konni, Ranni
Chﬂ’fﬂhud?. Trichur, MNemmara and Parambikulam. Infestation was  mostly
confined to teak, but a faw Instances of attack were found an Grewia tiliifolid
and Termijnialia Lellerica.

TWo species of wg
od peckers and aneth i ifi i nd
to feed on the I er unidentified bird were fou

Well as in the lahgr ddambae under natural conditions. In the field as
this insect, The mz‘:"t"rs some fungal and bacterial pathogens were found on
i ¥ 15 being tested, ldentitied and their patho

V) Ep idemiclogy o

ANd i3 contrgl associated with Eucalyptus leal blight
F.02079. Using soil fumiga 5 .

nts and systemic fungicides. Pathel



11

The main objectives of the project are (i) to identify the prevalent
species of Cylindrocladium and their distribution (i) the host-pathogen
relationships. mode of infection, suivival capability and genetic variability and
{iii) diurnal and seasonal variation in the incidence of conidia and its relation

to disease severity and climate.

Wark under this project was completed The raw data were processed
and organized into tables for statistical analysis. The analysis for most of
the laboratory and nursery trials was completed.  Relevant literature for the
review was gathered The salient points emerged from the data analysed are

summarised below.

fn vitro germination of conidia of Cylindrocladiven quinguesaptatum began
after 5 h of incubation at 20, 25 and 30°C and completed within 8 h; no

germination occcurred at 10 and 15°C.  The optimum temperature for germination

was 25°C, which is the average temperaturé encountered during the rainy

season in Kerala. Penetration of leaves by germ tubes usually occurred directly
through the epidermis and rarely through the stomata. In younger leaves the
within 5 h while in ofder ones it took 5-6 h. At
the  infection site necrotic lesion developed within 12 h. Five isolates of
C. quingueseptatum, which showed morphological differences, also indicated
statistically significant differences in their requirements of various carbon and
nitrogen sources. The strain differences in these isolates were further indicated
s i ceulation trials on @ set of differential comprising 13 eucalypts. The results
showed statistically significant differential interaction between the isolates and
sucalypts indieating wvertical resistance in eucalypts to C. gquingueseplatum,
Thie also confirmed the existence of genstically different strains in  this

penetration was noticed

pathogen.

(vi) Diseases of Albuzia faleatariz in Keralda and their possible control

measures, Pathol F 03/82

The objectives of the study are (i) to prepare a checklist of prevalant
diseases of A. falcataria in nurseries and plantations (ii) to assess the seriousness
of the disease problem and (iii) to suggest chemical contrel measures for

impartant diseases.
Experimental work  was completed and data statistically  analysad,
Preparation of the project report 15 in progress. Highlights of the findings

are giuan balow.

The survey conducted in seven representative and other plantations of

different age Qroups as well as numerous nurseries recorded a total of five
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diseases. In nurseries only two diseases viz. wab blight and seedling wilt rers
observed of which wab blight was common and it caused cansidorable mortality
of seedlings if appeared within 8 month of emergance: seedlings 3-month-
old rasisted the infection. Two aerial strains of Rhrzactonis solani. which
varied in aggressiveness were found associated with web blight. Studies on
incidence and spread of wab blight in relation to age of seedlings, inoculum
density and two isolates of A. sofan/ indicated that isolara 183 was more
agarassive than isolate 766 as it causod high maortality within a shart period;
60-days-old seadlings were more susceptible than 75.days-old. OFf the 13 fungicides
evaluated in vitro against two isolates of A. solani Bavistin and Terrachlor
Super-X gave the maximum inhibition. However, in wvive only Bavistin 0.1%
a. i., applied beafore transplanting the seadlings, controlled the disease caused
by both the isolates. Fungicides applied after the appearance of the disease

were not effective. Terrachlor Super-X could not control the disease at any
stage.

Of the three diseases Botryadiplodia dis-back, Phomopsis shoot die-back
ond Dbacterial wilt) recorded in plantations, only Botryodiplodia die back
caused by &. theobromae was the most serious disease prevalant throughout the
State. Large-scale mortality of trees due to this disease was recorded at Nangche®
and Kattilappara (Thenmala For. Div.) and Kollathirumedy (Vazhachal For. Div-)-
Manifestation of the disease was mainly through bark injuries caused by fire

and animals. Phomopsis shoot die back, reported from plantations affected by

fire and bacterial wilt only from one plantation ap Thundathil, were not
comman.

Progress of the disease recorded at sjx monthl
at Kattilappara indicate that the disease spread from tres 1q tree. The disease
severity remained constant at moderately  savere leval  while the incidence
declined from 94.3% in June 1983 to 69.82% in May 1985 However, the

mortality of the affected trees increased from B.B3% to 30.39; during the same®
period.

Y intervals in 3 special plot

(vil) Root nodulation

potentialities of Levcaena leuco
cephala
Pathol NF 04/82 =

in Kerala.

The objective of the study
rhizobial straine and to

completed and the report
clusions are given below.

s the acquisition and
investigate their effectiveness,

Is under preparation,

isolation of suitable
The work has been
Some of the important con-
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Palleting Levcasna seeds with Rhizobium improved weight of fresh nodules
as well as biomass of seedlings. leolates collected from Kerala soils (Nilambur,

Nandiyode and Trivandrum) were found equally effective as the best exotic

isolates suitable for nodulation.

Tha eftect of pH on nodulation and biomass of seedlings of Leucasna
found to be quite significant,  The low pH had deleterious
affect not only on nodulation but also on growth and establishment of the
plants. Among the six rhizobium isolates solacted RCR 3817, an exotic isolate,
obtained from Rothamsted collection of rhizobium gave the maximum nadulation
and the biomass at pH 5.7 and above. This was followed by TAL 582 at pH
below 5.7. Among the Karala isolates Nilambur isolate was most promising

both at acidic and alkaline levels.

leucocephala was

(viiiy Control of teak mistlatoe through trunk injection of chemicals. Pathol

MNF 05/84.
This is a follow up project undertaken with the objective of finding out
suitable chemicals for killing mistletog and to standardise their dose and the
time of application. Progress of work during the year is summarised.

Infugion of glyphosale. delchlor and atrazine in an 18-year-old teak
plantation at Machad Range infested  with mistletoes did not give any
the adjuvants did not enhance the activity of these
herbicides. However, Sencol (metribuzin) gave better results when adjuvants
were added. Sencor was infused Into parasite-inlestad trees In various con-
centrations ranging from p.025% (a i) 1o 0.5% (a. i) Each concentration of
Sencor was dissolved in 100, 300 & 500 ml of water 10 gecortain the optimum
dose depending upon the size of the parasite-infested trees. A dosage of
300 ml of Sencor containing 0-025% to 0.25% (2. i.) gave most promising resuits.
Observations are being continued 1o find out the delayed phytotoxicity, if any

in the host tree.

encouraging results. Also,

A severe leaf blight of Dendrophthoe faleata, the mistletoe attacking teak
und to be caused by Colletotrichum gloeosporioides.  Experiments 10

was fo
its potential as 4 biological control  agent against D. falcata are

ascertain
continuing-

n of microbial pathogans for bio-control of insect pests of
teak-Pathol MF. 06/86.

tha project are (i} to identify microbial agents infecting
nd teak and 10 astablish their pathogenicity, (i) to study

(ix) Evaluatio
Affanthus and

The objectives of

insact pests of Aifanthius 8
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the effect of factors such as light, temperature and pH on the growth of the T
pathogens and the synergistic effect of the maost effective pathogen and (i) @
investigate the mode of action and suitability of selected microbas n the field.

A gram positive, sporulating bacterium, Bacilfus firmus was isalated from
diseased larvae of Eligma narcissus The pathogenicity of the isolate was
confirmed. In addition, some gram negative bactenia wero also solated from

dead Hyblaea larvae from field as well as those reared in the laboratory. 1he

morphological details of these isolates were studiad and sant for identification

Datailed investigations on the role of micro-organisms on othar pests are being
carriad out.

(x} Studies on the effect of slash buring on planting sjte for teak Silvt
05/81.

The project was initiated with the objective of finding out whether stash

burning is necessary at all and to evolve a practice of slash burning which 18

acceptable with respect to (a) rate of arowth \b) soil properties and {g}wﬂﬂd
growth.

Observations on growth (with respect to height and girth) and survival
have been made. Analysis of date is in progress.

{xi) Paossibility of employing polyurethane form nu

3 rsery technique for various
important forest species. Silvi U884 e

The objective is 1o investigate
nursery technigue
nursery practices.

the suitability of

. _ polyurathane foam
for various species of forestry 'impr::nann.:; 4

and 1o standardis®

Experiments have bee
n conducted jp the ¢
: ] : _ 458 of  Anthocephalts
-E:-'ij'n-?n.ﬂ.i‘. Eucalyptus carmnaldulensis and Casuaring Gttt thocep e
are In progress. elfiaita,  Further tria

E\raluatmn.af nitrogen, phosphorus ang potassium
assess the requirsments of eucalypls for thage niutri
i p e

tree nutrients  content with that of the soil a o)

study. e the maj

levels in |eaves 10

Two study sjes Gha |
: . & In 1977 E ; :
E. grandis plantation, werg ilited, Suu#ﬂ;:m:umm and the other in 1980

in each site with o— : mpling consit :
9720, 2040 and 40 g0 cm  depths nfdsnrir 12 - Ipir:i
ampling; pla
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samples were taken during thrée sessons. Analysis of soil and plant samples
for nitrogen. phosphorous and potassium have been completed. The report is

under preparation.

(xiii) Soils in teak plantations of different site quality — Soils 10/84.

The project was under taken with the ocbjective of identifying the
integrative characteristics that determine site productivity in respect of teak

plantations.

Transects for study were laid out in teak plantations in Thenmala, konni,

Malayattoor, Nilambur, Chethleth and Begur, and these transects covered a
range of site qualities- Spil sampling has haen completed in all the transects.

Analyses of physical properties like bulk density gravel and sand silt and clay

have been completed.

(xiv) Physical and chemical properties of soils in Albizia falcataria

plantations. Spils 11/84.
The objective of the study is 10 characterise the soil, especially with
reference to the physical and chemical properties, in albizia plantations.

Study areas were eclocted in Albizia falcataria plantations at Arippa in
Trivandrum Forest Divigion and Vazhachal in Vazhachal Forest Division, both

plantations established in 1977 20 plots of 10 x 10 m were selected randomly
n every hectare and at each plot, samples were taken

in each area, one plot i i .
from 0—20, 20—40 and an—80em layers of @ soil pit.The height and girth
measurements of 10 trees argund the soil pit were also recorded. Altogether 20

x 2 = 40 soil pits, hence 80 X 3 = 120 samples and 20 x 2 = 40 core
surface samplas for bulk density determination were collected. Soil samples were
pracessed: bullk density percentage of gl‘av&lr particle size separates, pH, sail
organic carbon, exchangeable bDases. exchange acidity and soil organic matter
fractions were determined.

{xv) Effect of varying snil moisture and bulk density on root growth of
tealk, eucalypt and albizia seedlings.+ Soils 13;84.

The objective of the project iz the determination of root dry matter ylelds
of teak, eucalypt and albizia seedlings raised in pot culture under varying

moisture and bulk density.

Trials wers conducted to standardise the mettodology by which sail
~an be compacted in concrele pots (35 cm height x 26 om diameter). A
sojl press was fabricated for this purpose. Side by sida s-aal:lim_gs of Elucl:al'y'pt_ﬁ
and albizia Were raised in PVC pots {15 cm might x 7 cm diameter) in soil
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com pacted to three levels of bulk densities = 1.2, 165 and 1.7 glem 'FF’l'“;ﬁ

4 times, harvested and dry matter production of root and shoot determ in
Teak, eucalypis and albizia seedlings ralsed in polypots were transplanted o
the concrete pols adjusted 1o bulk densities 1.1, 14 and 1.6 g/cm® N:h'l'
replications were provided The preliminary trials in the PVL pots gave

. iz
indications that growth and dry matter production of ducalypts and alb

[l 2 5 e g ﬂt
seedlings decreased with increasing bulk densities, though thare was 0
much difference between the second and third trentments.

] . ~ 1zl
(xvi) Ex-site decomposition ol laaf litters of tagk. aucalypt and albal
Soils 14/84.

" i aa Prpars
The objective is to stduy the decomposition and incarporation of leaf litte

of teak, eucalypt and albizia in plantation, 80ils under controlled condition
and to study the microflora involvad in decomposition

Freshly fallen leaf litters of Eucalyptus tere
Tectona grandis wero collected from differant
storecd Measured quantities of litter were then in
and outdoors in nylon mesh begs. Beginning May "85

from litter incubated in the lab and outdoors,
microbial activity in

ticornis, Albzia falcatoria 904
plantations, air - dried 8™
Cubated under lab condition®
samplos were drawn 8 times
‘weight loss was determined 8"
- Microorganisms such as fung@"
the decomposition of litter Wer®
gl was altempted, Organic Eﬂrbﬂn
@85 was also detarmind.

litter measured each tima
bacteria and actinomyceates associated with

isolated and enumerated. The identity of fun
added to the soil during decomp asition proc

Observations on weight |oss of litter can be Summarised as follows. Unde’
lab conditions, after an year of incubatian when 67% of Afbizia litter decom”
posed, the decay rate in tegk litter

ot8 in was B1% and Eucalyptus §5%. Outdoor®
weight loss of Albizia litter was 704, teak litter 48% and Lucalyptus 25%. The

observations hither 10 show that Eucatypeys litter decomposges relatively slowlY:

2.2 STUDIES ON NATURAL FORESTS

Natural forests, in particular the evergreen ang SeMi-evergreen forests a'°
managed under a polycyclic selection system n Kerala, Silvieultural system®
adopted are largely based on thumb rulss and not formulated on the basis ©
detailed ecological studies,

} In view of the 8fowing importance of the naturd'
forests to provide a variety of benefits, both direct ang indirect projects have
been initiated to study differant aspects of thejr biology and a:nlu;gr

2.2.1 Completed projects

St deciduous torests of Trighur Forest
Division. Ecoi 05/32, rich
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The project has baan completed and the findings are summarised below.

Mare than 200 localities in Trichur divisionwere visited and vegetational
data of 165 selected localities weré analysed for structural studies. The plant
gssional status {Maturity Index) in different localities
The Maturity [ndex sjudies reveal that most of the
stands selected are moderately Mature with respect to their successtul status.
The phyrmm::iulugi:al analysis leading 10 stand similarity, continum index, 8ic.
wera also done to assess the overall nature of the ‘releve’. The Species Distri-
the Composite index like VI etc. of the wvegetation are also in-
corporated. Tha guadral data supptamantﬂd will give more useful information
regarding the Sstruciure and status of the vegetation in general and species in
particular. This can be used as a data bank for the area.

communities and their sSUuct
wera also worked oul.

hution IndeX.

The general trend of the species with respect to mutual association has been
worked out. gpecies have been categorized inta different groups based on the
nature of association. gelaction of species for the plantation trials have also
been indicated from the positively assaciated group of species. The species are
further gmupad inta ‘medium ranked group’. ‘character species group’, ‘secondary
basec on their association trand. A detailed list of species

specias group’ eid.
s have been incorporated.

with positive association
To supplemeant the study, vegetation man at the scale of 1:50,000 has also

bean ap panded.

(i) A figld key 10 the idantification of indigenous aborescent spacies of

Kerala. gcol 02/79.

All tha previous treatments on the Kerala trees are largaly based on
generative characters. gut, the specimens collected may not always be with
generative organs (flowers and fruits). Because of this, gxperimental and tield
biologists are often put 1o difficulties in their identification. Never the less:
jdentification at sight, in the field is often necessary for many practical purposes.
Eor this an artificial key hased on vegetative characters Is desirable, besides des-
criptive floras based mainly on generative characters, To meet this need, tha
project was undertaken with the asimof generating a convenient key.

A checklist of the dicotyledonous tree species with minimum of 10 m height,
indigenous 10 the Kerala forests (341 spp.) was prepared from the regional floras:
Based on field observations and studies made in the Institute Herbarium, Madras
Herbarium (MH) and Central Mational Herbarium (CAL). a cardex set for characte—
ristics of species Was prepared. From this an artificial sorial key based on

vegetative characters has been compiled.
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A systematic compilation of the cardex data in the alphabetic 5{*:51.:5'”‘:&“:'
binomials is given at the end. for convenience. Nomesclaturally correct an
taxonomically accepted binomials, whenever available
given in Bourdillon’s “The Forost Trees of Tr

Fischer’s "'Flora of the Prescidency of Madras™ (19151 935), cormrect citations. the
commanest Malayalam names, family name, detailed annotations of tha vegetative
characters, a synopsis of the generatjve charactars, ecalogical details and distribution

within the natural forests of the Karala State are furnished Indices of binomials
and Malayalam names are also appandad.

the hasionym, the names
avancore”” (1908} and Gamble and

(iti} A study of the seedlings of sg

ma Commercially
Kerala. Ecal 03/79

important trees of

Seedlings af fifty commerciall

Y important tree species of Ker.
studied. Seedlings used for the

ila farests were
Study wera off

m natural foresie. Maorpholog¥
4 low magnifications.
AR provided so as 10

an artificial key for the fifty
Provided.

Descriptions of the seedlinos an
facilitate easy identification,
species, to distinguish from

d nacesgary drawings.
Based on tha Study,

Ong another, s alsg
(iv) Distribution of importent forest tree species In Kerala (Central Circle)-
Bot 03/80.

The project has been

) completed, Occurrence and  distribution of one
hundred and eight tree spacies in 1he forests i central circle arg given hased on
field observation and herbarium studies, !

forests in the circle have become
are threatened with extinction,
endemics, is good and 1
enrichment planting.

Due to biotic factors large stretches ©f
dispersed 9roups of “islangs’ and many species
Reganeration of S0me of the Species, including
hey can be Utilised fqr alforastation programmes and

2.2.2, Ongoing projects

rests Entom 11/83.
outbreaks do not ocour j

is also expected to vield information usful for DESt mg
forests through an uUnderstanding o cont

rol m i
forests, echanisms

the BSsUmption  that pest
Plantations, The study
Nagement in man-made
that operate in natural

Field work an the

project
nalysed.

has been COmpleted ang data are being
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{ i) Mutrient partitioning in an evergreen forest acosystem. Soils 12/84.

The objectivé nf the study is 1O gstablish the nitrogen, phosphorous,
potassium, calcium and magnesium distribution pattern in an evergreen ecosystem.

Investigations are being carried out in an evergreen forest at Pothumala
of Melliampathy. A plot of B0 % 50 cm has been demarcated and enumeration
has been carried oul- Estimation of standing biomass and litter biomass has
been complated. Samples have been collected far analysis.

(iii) preparation of 2 soil- cum-vegetation map of the forests of Trichur

Division. Ecal 01/76.

Sail snalysis has been completed in respect of 367 samples collected from
£9 soil pits and 16 profiles. Vegetational study has also been completed. The

report is under preparation

(iv) phenological studies  in representative  evergreen forests of Kerala

Ecol 04/80.

Analysis of data in respect of most of the localities has been completed.

(v} Impact of selection felling in aforest ecosystem in Kerala. Ecol 0B/83.

The objective of tha etudy 15 10 axaming the affect of the present system
of selective felling in the avergreen forests particularly with reference to changes
in environmental factors and thair possible onsequences oOn regeneration, Dlata
on logging demages. microclimatic factors like relative humidity, atmospheric
tamperatura, goil tempearature and light intensity and status of regeneration were

gathered.
{vi) MNursery technigque for sslected evergreen species of Kerala. Silvi 09/85.

This project was formulated to sssess he quantity of seed required for
nurseries, to standardize the nursery techniques and to improve the growth vigour
in the nurseriss to produce tall plants Ina short time. |t is felt that planting
of tall plants in the gaps of evergreen jorests will help in combating competition

from Qrasses and other rank growth.

The project commenced in July 1985 and the observations wera commenced
with Hopea parufﬁﬁra. Man-availability of good seeds wasa constraint with other
gpecies. In 1986, Mimusops elengi was also takan up. The nursery stock was
improved bY application of fertilizers. As per present indications, Hopea raised
in sunken heds with addition of fertilizers are almost double the size of the

plants (untreated) = height more than one meter.
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2.3 STUDIES ON INDIGENOUS SPECIES (INCLUDING BAMBOOS AND
CANES)

Studies on some of the Iindigenous species which are of considerable

geconomic importance were continuad during the vear. Frogress in this respect
is detailed below.

2.3.1. Completed projects

{1} Investigations on the possibility of vegetative propagation of bamboos
and reeds by rooting stem cuttings  Physial 02179,

Commercially important bamboos and bamboo reeds of Kerala viz Bambusa
arundinacea, Dendrocalamus strictus, Ochlandra travancorica. 0. seriptoria and an
introduced species Bambusa balcooa wera successlully propagated vegetatively
through culm cuttings. The rooting and Sprouting responses wera significantly
enhanced by the application of one of the suitable growth regulating substances
(GRS) indole acetic acid (1AA), indola butyric acid (IBA), napthalene acetic acld
(MAA). coumarin or boric acid (BA). Although some cuttings rooted without
GRS treatment the development of roots and Sprouts was relatively pgor  In
all the species culm cutting extracted and treated during summar months
(February to May) gave better response than in other months. This could be
correlated well with high temperature and low precipitation prevailing during
this period. The treatment to obtain maximum rooting and Sprouting respo-
nses varied with species. |BA or NAA 100 ppm during March was the most
promising treatment for B. arundinacea while NAA 100 Pmm  during February
to March was tha best for D. strictus. The mast  effective treatment(s) for

O. seriptoria was IBA 100 Ppm in March and for . travancorica NAA 100 ppm
o coumarm 10 ppm in April.

(i) Studies on the spike disease of sandal. Pathol NE 02/80
Sandal spike disease was first observed in the Reserve 51 of Marayoor
forest range, Munn

ar forest division, during June 1980. Mare than 50 percant

of the sanda| trees in this reserve had been found 1o

diseaze,

HiEtupathnhEiEal studi :
: B5. wusin ili
evidence on the occurrence of MLO 9 aniline blus and

: Hoechst 33258 gave
in the diseased phloem tj

ssues, The technique
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gd ol disaass detection. Elactrephysiological
otudisa using Shigomater i ndicatad a poskive garraletion betwean spuarily of tha
dispase and alpctrical reaisiance of inner bark 1n disoased treas. Though TEM
studias showed largd number of MLQs in the phiosm tiscues, attempts to culiura
the grganisms ¢ vitro wera nat succacsful. Redarator bimaculstus Wes identified
as an {nsect vaclor of apike dispase through dissash prapgrigsian studies and by
the presence of MLO in tha Ligsuss of Intestine and galivary glands of the insscts.
fod an spikad zandal and in i3 ghlpem 1lissues of plants infectsd through the

wagtor.

could ba veed as &N easy moth

Infugion of acqueous solution of 500 ma ot retracycline antibiotics disgalvad
in 500 ml of water jn spiked 1983 gava remission ot disease symptoms lesting
jor threa 10 jive months. Repaated infusion of tatracycline HGI in alternata
months faf &0 yaar did not give sompleta recavery- Higher doses of tetracy-
clines ie. 2 ta Bgfiree pmlnnged the ramission period up to SEven to sight months.
Infusicn of tetracycline al 12gfree Was found phytotoxic. Combinations of
different satracychines did not give any additional improvemant of sntibictic
action. Digitonin and 2-1, guanidinadodacans acoteta also gave temporary
ramission of diseasa SYMPIOmS. But cephelaxin did not gqive any rastlt.

2.3.2 Ongoing projects

0 Morphological gnatomicel and physical propertiss of Calamus spp. of
garala foresis got 06r82.

The objectives of the project sre (i} to prepara a kay for the [dentification

of Calamus spp. based of torphological and anatomical charactaristics, (1) to

study the hasic dansity variation slong the stem and (i) to aintain o five

gollection in the Insiituta campus.

A total of 10 spocies of Cafamus crnuld be callegied from the Korala
farests of which 4 are unroported. Repoited spacies ara o thwaitesii, ©. hook-
erfanus. C. pmudﬂ-!enufs, ¢ gamblel, ©. rotang and C. travancoricus.  Of tha
unrepurted ones, the speGies collected  fram Dhoni  near palghat was 8 now
pne whicth is named ag C. dransfieldi Renuka §p. nov. Another species, &
matzianus gchiecht collected teom Milambur is @ New record 1o Kerala,

Qut of the 10 species, 8 ara found below gi0 m. while the remiaining twa
s pseudn-tenuis and C. gambfei preler altitudes above 700 M. ‘

Geadlings of c. thwitesH € hookerianus and €. pseuda-tanuis have baen

uutplantad.
{ii) Preservation of Dafbergia L1 in Korala
plasm bank. Bol nE/83

hy estahlishment of a germ
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Tha objectives of this project are (i) collection ol harbarium materials and
propagules of all species of Dalbergia in Kerala, (i) identilication of various
species under the genus, (iii) raising a live collection of the genus, (iv) pre-
paration of a taxonomic account with dichotomous keys and illustrated deso-

rintions and (v) preparation of distribution maps for various species in the
stale.

Collection of various species of the genus Dalbergia in flowering and
fruiting stages. to facilitate taxonomic study and to raise live - collections was
done. Three more species were collected and their live-collections established.
So far, a total of 13 spacies hava been collected and their live - collections
established. Search conducted to locate species D. rravancorica, D. acaciifolia.
D. congesta and D. champronn was not successful.  lllustrations and distri-

bution maps fo all the 19 taxa reported in the State have been prepared. Preparation
fo the taxonomic account of the genus is in progress.

(iti) A study of the tree legumes endemic to Western Ghats of Kerala.
Bot 07/86.

The objectives of the project are (i) to bring out botanical data on treg
legumes of Western Ghats, (ii) to collect material for future research work and
(iii) to collect propagules for trials.

Field trips were and taken in the southern region ol Waestern Ghats to
relate to the endemic legumes. Herbarium materials of the following species
have been collecied: Humboldtia bourdilloni in H, vahiiana Wt., M. unijuge Bedd.,
Oymosia travancorica Bedd., Dalbergia sissoides Carh  ex Li & Arn, Cynome-
tra bourdilionii Gamble and C. travancorica Bedd, of which M, unijuga and
C. bourdifonii are of recent collections.

2.4. WILDLIFE MANAGEMENT
Studies on the following projects were continued.

(i) Ecology and behaviour of Malabar Giant Squirrel. Wild c4/83,

The data collected was coded and analysed for time activity budgets-
The frequency and size classof trees of different species in the intensive study

area was tabulated. The phenology of fruiting of selected tree epacios wers
analysed for food availability.

Data analysis for food availability shows an interesting pattern. In all months
except August the giant squirrel depends on seed/fruit and flower of trees of

the study area. In the month of August the animal fed mostly on the bark and
leaves of Lagerstroemia microcarpa and Grewia tillifalia.

. . i There was no instance
of caching (== hoarding) observed in this squirrel.
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This animal's distribution in the less disturbed natural forest explains that
their occurrence in the wild is only possible with the conservation of the natural
habitat where the canopy continuity 18 maintained and where there is sufficient
food throughout the season. Three generations of the known squirrel was followed

and social interactions recorded.

The analysis of data and preparation of report ig in progress.

(iiy Habitat utilization by large mammals in teak plantations and natural

forests, Wild 06/B83.

the transects in different age plantations have been
The data has baan coded and entzred in computer. The analysis is
Feading trials on captive elephants, sambar and spotted dear were
the importance of different species to the animale-
differant plant combinations and animal occupancy

Data collection from

completed.

in progress.
carried out to daterming

The platations Seem to have
at diffarent ages.
(i) Movement pattern of Asiatic Elephant, Elephas maximus in
parambikulam Wildlife Sanctuary. Wild 06/84.

The project was started in geptember 1984, A herd ol eleven individuals
consisting of different 208 and sex classes were followed in summer and rainy
geasons The routes taken by the herd were plotted on a map The animals
were found to confine themselves in and around the lake area in summer and
started moving to far off &reas with the onset of rains.

Another herd of 11 glephants Was selected in February, 1986 and they

are being followed regularly.

2.5 Wood Utilisation:
2 5.1. Completed projects

(i Matural durability of commercial timbers of Kerala with reference to
decay. Wood 056/80.

Natural durability of five timber species of Kerala, namely, Mesua naga-
ssarium, Hopea parviflora. Vateriz indica, Vepris bilacularis and Vitex aftissima
wWas studied adopting accelerated laboratory soil-block test method. Bombax
paiha wWas used as reference timber. Test fungi included three brown rotters
and SiX white rotlers {twulspm:ies were represented Dy two strains). Fungi
were sereened  for their virulence and the following virulent ones, namelys
[enzites trabed. Palyporis palustris (brown rotters), P. hirsutus. P. sanguineus

and P versicolor (white rotters) were used in the further study.
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Wood of M. nagessarium, H. parviflora and V. altissima lost less than 10
parcent waight when exposed to any, test fungus and these timber species

are grouped under “highly resistant’. Wood of V. indica was ‘resistant’ against

all the fungi, even though it was ratad as non-durable by the graveyard stake

test. V. bilocularis was highly resistant against L. rrabea but in qaneral. it is
only moderataly resistant.

Significant inverse correlation between density
was found in the case of H. parvifiora and V. bilaculs
nship was either poor or not consistent in

and percentage weight loss
ris. However, this relatio-
the case of other timbaer species.
Among the brown-rot fungi,

the white-rot fungi, P. versicolor. Thesa two fungi could be used as represe-
ntative test fungi.

F. palustris was tha most virulant and among
(ii) Wood and bark properties of branch

85 of selected tree specios
growing in Kerala. Wood 06/82,

In the present system of lo
as the major unutilised reserves of the industry, With a view to evaluating
raw material quality of branches in relation to (hose of stem wood properties
of eleven selected timbar species ware studjed The Properties examined ars
density of wood and bark, percentage of bark and heart wood, propaortion of
wood components, viz. fibres vessels,

EH]IF'IG and ﬂmbﬂ'l Utiliﬁﬂliﬂn__ bBranches [En'lﬂiﬂ

ravs and parenchyma, and fibrg length.
The timbers studied are benteak, cashew, coraltree, dhamen, dillenia, nurjan.
irul, kindal, padri, rubber wood and teak.

No statistically significant differenca |

s found betwean
either in woaod and bark densit

: branches and stem
Y Or in percentage of tibraes, vesseles, rays and
parenchyma of majority of 1he species.  The average Percentage of bark is

leilgt'tifin:aum:-,,.r greater in branches than in stem. It ranges from 10.3 (in benteak)
o 28.9 (in cashew) in branches as against 4.8 tg 152 in gter,-l,‘ Heartwood
parcent_agn is considerably lover in the branchaes, On an average, branch fibre
length is 12 percent lower than stem fibre lenath.  Mostiy, wun{rj density and
bark Pefcentage arg higher at tha top, while the heartwoaod PErCBNLS ';f‘brﬂ
Iﬁni_;th are greatsr at the bottom of branches and stem. T, 'Eli:rain If_.f
:TT;:: and anal-,rﬁis of variance revea| that with a fay, axcepﬁﬂn';ﬂe; h;mil;:?&hi-
: ¥ B5a Properties i5 not Iarge. ETE;’IEh diametar

ted with bark ang twood
; and wood ang bark densgi . h‘ear W
results of thig study sy N species The
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The among-species comparison, based on statistical test shows that (i)
coral tree is low-density (400kg/m®) timber; cashew comes under moderately
low-density (400-500 kgfm®™) hardwood and rest of the species are medium
density (550-750 kg/m?®) hardwoods, irul being the heaviest timber, (2)
With average fibre langth below 1 mim cashew isa short-fibered hardwood.
Dillenia, with average fibra length of 2.7 mm can be included under long-fibred
species and resl of the species come under the hardwoods of medium-sized
fibres (average fibre length of 1.0-1.5 mm). Dillenia is therefore, of particular
interast 1o the paper industry in meating the long-fibre needs.

2 §. 2. Ungoing Projects
(i) Comparison of wilt diseased and non-diseased (overaged) coconut
stam with respect 1o their utilisation potential. Wood 08/84.

The objectives are (i) to generate hasic information on physical and
mechanical properties of wilt-diseased and non-diseased coconut stem wood,
(in 1o daterming sawn timber out put and, (i) 10 avaluate charcoal production

by portable unit.
Linear ragression equations on the relationship between height and sawn
gutput wWers arrived at for both non-diseased senile palms and wilt-

timber
ms of all age groups.

diseased pal

Stam wood density of palms increasad with age. However, outer Zone
specimens from pasal and middle portions of the palms did not differ in density
signiﬁ{:anﬂ,’h The volumetric shrinkage of coconut palms was determined to
be 9.6 percent and the fibre saturaiion point, 23.3. percent.

iy Bapma fungi of some commerrially important timbe
Is a
chemical control. Pathol F 04/86. nd their

The important objectives of the study are: (1) To identify fungi causing
sapstain in timbers of Affanthus triphysa, Albizia falcatariz, Alstonia scholaris
Anacardium occidentale, Bombax ceiba, Hevea brasiliensis. Macaranga paltata an&
Mangifera indica., and (ii) Laboratory evaluation of chemicals for possible control

of sapstain fungi.

n the loss of timber dus to sapstain, in relation

to a particular season was gathered from some of the saw mills, timber depots,
match factories, plywood and packing case manufacturing companies in and around
Trichur. gamples of stained wood of gach species were collected. Repeated
isolations wWers done from the samples and the fungal isolates were maintained

in potato dextrose agar for further studies.

Preliminary information o
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(iil) Techno-econamic study of sawmilling industry in Kerala Econ 06/1985.

The main objectives of the study are: (i) 1o
working of sawmilling industry with particular
production and end uses of wood and (1) to study the ta hnological aspects of
processing and the response of the industry to the
wood.

BEIMIne tha Struciune and

reference to irs linkages with wood

decling in availablity of

The duration of tha project is ona vear starting from April 1985 Tha

work such as review of literature and preparation and testing of questionnair@
was carried out in the first hali of the pariod.

to gather information on waod consumption and
from secondary saurces such as Directorte of
Pianning Board, Small Industries Service Instit

Also, altempts were made
number of saw millg in Karola

Economiecs and Statisties, State
ute, sic,

The study is mainly based on primary data collected from a sample of
saw mills. Saw mills are distributed in al) the districts in the State, Howaver:
80 percent is concentrated in 8 districts such as Ernakulam, Trichur, Calicuts
Cannanore, Palghat, Malappuram, Koltayam and Quilen. 165 saw mills have
bean drawn randomly from the above 8 districts and information has been
collected by convassing the schedules by visiting each selected saw mill Till
March 1986, data have been collected from 150 saw mills.

2.6 FOREST RESOURCE MANAGEMENT

2.8.1. Completad Projects

(i1 Analysis of factors influencing timber Prices in IKgrala, Stat 05/79.

The report on the project

has been Prepared and the salient information i5
summarised balow.

Average annual prigas for Bspecies for the
estimated from the data collected from

species considerad a were Anjily(Artoca

Period 1956-57 ¢4 1981-.82 were
the records of the Forest Department. The

% pus hirsutus)Chadg chy (Grewja 1 fifalia),irul
(Xylia xylocarpa), Maruthy (Terminalia Panjeulata), Teglk (Tectona grandis), Thembavu

(Terminalia crenulate), Vengai (Pterocarpyg Marsupium) and Venteak (Lagersto-
emia microcarpa). Five-year Moving averages, based on reg| prices abtained
by deflating the current prices using wholesale price Indices, were ytilised to
identify the trend. From the analysis it could be seen that prices of al| species

had increased over the whole perigg. The period UPto 1976-77 wag characterisad
by stable prices and the ncrease w A sharp increase in orices
for all species was noticed during LR et
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Both changes in supply and demand seem to influence the prices. The
pply of timber has daclined to 69 percent between the periods
1968-69 to 1976-77 and 1877-78 10 1981-82. While supply has declined

intarnal demand has increased, primarily due 10 growth of the construction
activity as indicated by the increase in the number of buildings. Price expectation

during sales o consumers s2ems 10 ha an important factor that determines
bid prices. Price expectation, however, depends upon anticipated demand and
expacted supply- During the period from 1976-77 onwards, not only that
demand has increased Dbut also supply has declinad, and both have cumulatively

contributed to a rapid price

average annual su

incredse.

On the basis of the circle-wiss real prices of timber for the priod 1975-76

to 1981-82, it could be observed that for certain species the prices were consi-
stently high in soma sircles for most of the years while for some others, such a
consistent trend was not noticeable. Local preferences developed over time,
availability etc. seem 1o be the maost important factors affecting such regional

varlation in prices.

(ii) Forest management  systems in the tropical mixed forests of india.

Ecan 06/84.

Final report on the project has been prapared and submitted to FAO,
the sponsar of the study. Summary of the findings is given below.

The tropical mixed forests of india form an important natural resource
providing a variety of goods and services. Depending upon the vegetation cha-
racteristics and the pravailing socio-economic conditions these forests are managed
under different silvicultural systams. An analysis of various systems i
indicate considerable divergences between theory and practice. What is actually
followed seldom resemble what is described in silvicultural text books.

shelterwood and eoppice systems rely entirely on natural
regeneration. Although avartime clearfelling followed by artifical regeneration
is increasing in importance, as such nstural forests supply most of the wood
requirements. A detailed study of tha managemant practices  indicates the
limitations of present approsches. In most cases regeneration has been negle—
cted, seripusly undermining sustainable production of goods and services Fire,
grazing and other hiotic factors have further complicated the situation accele-
rating the degradation process. The low growing stock and poor increment

indian forasts are attributable to this.

Selection,

in
Developments in biological and technical sciences have not significantly
influenced the Management of natural forests. Institutional changes in forest
bean marginal and policing of forest property continues to

administration have
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ot
be the main function. Establishment of forest development corporations have n

haia nd
improved natural management as they have mostly concantrated clearfelling @
artificial regeneration with profitability as main objective

. ! d
Given the low growing stock, uncertainty of natural regeneration an

: AR i1lin
savers biolic pressures, natural managemant has serious limitations in Iqullil d
. 8
the various social needs. Intensively managed plantations raised on the extensiv

d
barren and degraded land alone can reduce the pressure on natural forests. an
thus facilitating their sustainable managamant.

2.6.2, Ongoing projects

(i) A date bank for the foresiry sector in Keralg Stat 02177,

The project had the objective of compiling the data pertaining to Ith_ﬂ
forestry and allied activities in the state The data available in the admini
stration repons of the Kerala Forest Department on area under forest out-turn

transaction through depols and breaches
the period since 1958-57 were compiled. Trend

of timber, revenue, expenditure, timber
of forest regulations for

analysis is in progress,

Data on age and species wise area under plantations in each Rand®
were obtained from twenty one out of twenty six divisions in the state.
Information on vyield and factors as
ntations are being obtained fr
Offices,

sociated with vyield of Eucalypts pl&-
om plantaion

iournals maintained at the Rang®
Mine out of thirtean divisions have

been covered gg far.
(i) Statistical technioues in farestry research

and forestry. Stat 06/84:
The project was initiated with the

the recent statistical tac

objective of finding application for
hiniques in forestry
phasa

‘ research and forestry. The first
Wag a review of the recent developments in the field. Attempts 10
develop appropriate statistical technigques

Analysis of the data collected during sample survey is in progress. Pro-
grammes for analyses haye been prepared ang the entire data haye been
computerised for €85Y retrieva| and analysige,

(vl History of forest Maniagement jn Kerala. Econ 0511984
Data on wood Production investm i
' 8Nt on varigys farestry activi ik
! ities, reven
growth in area under pantatipng and such other detajls 1':.a. b llected.
Analysis on the genera| trends jp relation g for s g e

est land use ¢ ip prograss.
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{v) Long term anvirenmental and ecological studies of Pooyamkutty hyd-
roelectric project - Western Ghats of Kerala - Preconstruction stage
analysis. Gen 03/85.

bmergible area has been perambulated and info-

a existing land use pattern. Salient details

wildlifa, human intaerference etec. have boen

Extensive botanical collections have been

made from tha submergible ares of the Pooyamkutty dam. Information has

baen gathered on forest managament practices in the area. particularly the
collection of reeds by the Hindustan MNewsprint Unit and traditional workers

engaged in mat and basket weaving.
3. EXTENSISON ACTIVITIES

A major part of the su
rmation has besen gathered on th
an locality factors, lree coOver,
collectad adopting a grid system.

Scientists from the Institute were consulted by the Forest Dapartmant
and other agencies and the Institute responded 10 the practical problems. Con-
siderable time was devoted 10 extension activities. The following main problems

were investigated and suitable recommendations given.

3.1. Soil problems
(i) Maortality of M
Efff.:GT. of fire on soil properties at Kulamawvu.
Sail study in Wynad forest division.
gs in Kasaragod.

atty (Affanthus triphysa) seedlings at Vaikom nursery.

wilting of casuarina saplin

3.2. Insect problems

Tree species and location Problem caused by

Aftanthus triphysa at Mullaringad Atteva fabriciella and Eligma
Kothamangalam) and Adimaly narcissus
(Malayattur Div.)

Bamboo nursery at Chulli Grasshopper
{Athirappally)

Bamboo secondary nursery al

Wadasserikara White grubs
Bamboo nursery at Kannoth, Wynad Cutworms

Albizia falcataria at Karavaloor Eurema blanda silhatana

(Anchal)

Acacia auriculiformis at Vazhachal Grass hoppers/cut worms
Swietema macrophylta at Kannoth Hypsipyla robusta
Fucalyptus grandrs at Valayanikulam Sahyadrassus malabaricus

(Munmnar Div)

Taak nursery at Padikappus (Munnar Div) White grub
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3. 3. Diseasa problams
Disease/cause diagnosed Locality
Cylindracladum ef blighit Attappara, Pachakanam
Stunting of Acacia auriculiformis Kallathirumadu
saadlings - excessive use of
urea and stem infection
Cylindrocladium leaf blight Kothamangalam
Botryodiplodia root infection of teak Murinakal,
Agricultural Dept. Kottayam
Bacterial wilt of teak seedlings SF. Ponthenpuzha and
Fanakkachira
Kottayam
Pink disease of E. rereticornis KFDC, Punnalg
Punalur
Bacterial wilt of Casvarina SF, Kasaragod
seedlings
Die-back, Ascomycete infection on Kuthuparamba
stem
Bacterial wilt of teak saplings Chalakudy
Pink disease of Pterocarpus santalinus Falappilly
Kodanad Range
Fusarium wilt of pine Kulamavu, firg Training
Centre & Peermade Research Range
Pink disease of teak

Insact-fungus complex-death of
Cedrella toona

Gver-cruwding-yallnwing

Unknown etiology-death of

2-year-old plants occurrad
3-4 months ago

Collar rot of Allanthus & Casuaring
seedlings

Pattikkad

Dandsa| i, Karnataka

ﬂ.dirappalw

E‘F Plﬂntﬂtiﬂn
WSSO, Trlvﬂndrum

5F, Ferumbaunnr
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3.4, Wood . dentification | presarvation

Wood samples received from public and private erganizations were

identified.
of rubber wood planks and billets was demon-

prophylactic treatment
m Ltd. and technical details on the preser-

girated 1o M Fs Harrisons palayala

vative traatment Wers supplied 1O wvarious firms.

iour of wood under compression at freezing

details on behav
o, were given 10 Mis Uhde

Technical
e treatment of wood, el

temperatd res, prese ryat

India Lid.

|pformation o0 utilisation ot coconut wood, calorific value of different

fuelwood species, eiC was given 19 differant firms,

4 PU BLICATIONS

Tha followingd racaarch reports and papers were published during the year.

4.1. pesearch Reports:
amas P. Thomas 1985. Physical properties of Soils in

T.G. and Th
Rep. Res. Proj. Soils pa/1882. Vipp.

Alexander,
alypt growth. Final

ralation to Ut
Dhamodaran, T. K. 18985, Wwood and bark propert-

Bhat, K M., Bhat K.\, and
in Kerala. Final Rep. Res.

iz of branches of selected 1res specias qrowing
Proj. Wood n&/1981. 34 pp:

K., EwaruPanandan. K. and Sasidharan, N 1685, Field key 1o
indigenous arborescent species of Kerala forests.

Ecol 02/1979. 175 pp-

Balasubramanyan.
the identification of
Final Rep Res. Proi.
and Swarupanandan, K. 1986 A Study of the seedlings Of

Balasubramanyan, K-
important trees of Kerala. Final Rep Res. Proj. Ecol

s0Mme cnmmarﬂialw
03/1979. 64 ppP

Balasundaran, M., MNazma and Gnanaharan, R. 1985 Natural durability of
commercial timbers of Kerala with reference to decay. Final Rep. Res.

Proj. Wood p5/1980. 15pp.

and Sasidharan, N. 1985, Distribution of important

Gupatakrishnan Nair, N.
Kerala (Central Circle). Final Rep. Res. Prol. Bot

forest 1ree spacies In
03/1980. 31pP-
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Ghosh, 5. K. Balasundaran M. and Mohammed Ali, M| Studiss on the
spike diseass ol sandal. Final Rep. Ras. Proj. Pathol (NF) 03/1880, 56 pp.

Krishnankutty, C. N.. Rugmini, P. and Rajan,
influencing timber prices in Kerala,
<5 pp.

A. R, 1985. Analysis of factors
Final Rep. Res. Proj. St 08/1979.

Menon, A.R.R. and Balasuummarw.m, K. 18985,
moist deciduous lorests of Trichur
Proj. Ecol 05/1987. 194 Pp.

Species relation studies In
forest Division (Kerala). Final Rep. Res.

Mair, K. S. §.. Sudheandrakumar, v, V., Varma, R. V. and Chackeo, K. C. 1985.
Studies on tha =gasonal incidency of dafoliators and the effect of de-

foliation on volume increment of teak. Final Hep. Res. Proj. Entom
02/1877. 78 pp.

Sharma, J. K., Mohanan, C. and Maria Florence, E, . 1985, Diseasa survey
in nurseries and plantations of forest trae species grown in Kerala. Final

Hep. Res. Proj, Pathal (F) 01/1879. 288 Pp.
Eudhaandrakumar. V. V. 1988, Studies on

puera and Eutectona machaeralis,
23 pp.

the natural enemies of teak pests Hyblaed
Final Rep. Ras, Proj. Entom 10;1983

Surendran, T. and Saathala}tshmf, K. K. 1985, Inwastigatinns on the possib-

ility of vegetative propagation of bamboos and reads hy rooting stem
cuttings, Final Rep. Res. Proj. Physiol 02,1979, 47 Pp.

Varma, R, v. 1986. Seasonal incidence and possible control

of important
insect pests in Plantation of Ailanthys triphysa. Final Rep. Res. Proj.
Entom 08/1983. 42 Pp.

q.2. Papers:

Varma, A, and VYar

ma J. P, pp’
MNew Delhj.

aran, R. 1ggs.

- its natural fesistance 1
20; EIE-EEG,

Bhat K. pm 1985, Propertias

af selectey -
Indian Acad. Wood Scij, 16: 26-35 .

Wood of Mesus naga-
O decay fungi. Material

known tropical hardwoods, J.



33

T. K. 1985. guitability of some tropical

R. and Dhamodaran,
pol board manufacture. Holzlors-

Gnanaharan,
ment bonded wood-w

hardwoods for ce
chung 39: 237-340.
T. K anc Thulasidas. P K. 1985. Sawn timber

an, R. Dhamodaran,
disgased coconul palms. Indian

it = diseased and non-
| 16 (2): B1&

Gnanahar
output from W

Cogonul Journad
yulasidas, P. K. 19566, Physical pro-

Gnanaharan, R phamaodaran. T K. and Tr
perties of stem wood of wlit-di-_'-eased and nondiseased coconut palms.
| 1ﬁ{lﬂ}:1ﬂ~15

Indian Coconut journa
K.S. 5 1885. Protection of

V. V. and MNair,
Material und Organis-

Gnanaharan, R.. Eudhe&ndrakumar.
nst insecl borers

cashew wood in slorage agai
men 20: gh-Tid.
E. J.s S harma.

ges of forest
anid golant.

. znd Mohanan, C. 1985,
india caused by Sclerotium
path. 15: 187-180.

J. K- g ankaran, K
tree gpediings 1N
Eur J. FoOT.

Maria Florence.
Some dised

rolfsii and Bhizoct
ghot-hole disease of Terminalia pani-

mMohanan. . gnd Sharma. J K 1985. :
culata caused DY ﬂll’fmﬁfﬁﬂ-"ﬂﬂ'ﬂ“” quinqueseptatum - a naw record. Eur. J.
Far. Path 16: 157-159.
J. K- 1986 Cpﬁndmcfadium causing seedling diseases

Mohanan, C. and Sharms.
Trans. Br. mMycol. Soc. a4 (3): 538.

of Eucalyplis jn Kerald, India.

s in the development of manage-

bahawinura! studie
Proc. Indian Acad. Sci. (Anim.

Mair, K. 5. 5. 1985. Role of
insact pasts.

ment strategies for forest

Sci ) 94 (3)- 341-350.
andrakuma:. V. . 1885, The teak defolialor, Hyhlaea

d-,rnan'licﬁ and evidence for chort range migration of
Acad. Sci (Anim. Sci.) 95 (1): 7=21.

Mair, K. 5. 5. and sudhe
PUErE: Defnliatiun

moths. Proc: Indian
r. V. 1985, Some acological aspects of the termite

MNair, K. 5, 5. and Varma.
|antations in Kerala, India. Forest Ecol. &

problem in young ©
Management 1&

ucalypt P

Mair, C. T. 5 198§. Bambo? - based industry in Kerala Sate, India. In Appropriate
Forest Industries. FAD Forestry Faper 8. pp.99-109, FAD, Rome

K., Mohanan. c. and Maria Florence, g, J. 1986, Occurrence of

SHE"T'E! "'I'
of Eucalyptus in Kerala, India. Ann, Appl.

Ewphuneﬁnia canker disease
Biol. 106! 265-276-
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5. PARTICIPATION IN SEMINARS, WORKSHOPS. ETC

Seminars, Workshops, etc, attendad by KFRI staff

During the vyear the Institute staff altended the following seminars.

workshop.

1

[ EN

Dr. R Gnansharan attended the N

ationsl workshop on wood processing
at Calcutta on 8-10 April 1985,

Dr. K. K. N. Nair altended a semunar on the Ecorastoration ol Sasthamkottah

Lake at Quilon on 5.6 July, 1985 and presented a paper 'Ecorastoration
in and around Sasthamkottah Lake.*

Dr. T. G. Alexander, under the sponsoiship of East-Wast Cantra/Enviro-
nment and Policy Institute, Hawaii, participated in the Hegional Workshop
on the roles of agrolorestry in sitg protection and amelioration held at
the Institute of Forest Conservation, Los Banos, Philippines from 4-10
September, 1985 and presented a paper “Taungya and soil management
durning establishmant phase of foresg plantations n Kerala,'”

Dr. George Mathew attended the All India Warkshop-cum  Training on

Fheromones and Pest Contrel held at University of Agricultural Sciences.
Bangalore, from 23 ta 29ih September, 1935,

Dr. K. 8. 8. MNair, Dr. George Mathew and Dr. V. . Sudheendrakumar
attended the Mational Seminar on Enmmuphagus insects and other arthro-
Pods, held at Calicut on 9-11 October, 1885, pr. Nair presented a papef
entitled “Migration mechanism of parasite evasion.’ Dr. Mathew presented
9 Paper entitlag ‘Matural enemies of some timber borers in Kerala and
Meir passible role in regulating Pests incidence’. Dr. Sudheendrakumar

D:EEE”'-EE' 3 Paper entitled ‘The role of Parasites in regulating populations
of Hyblaps PUera in teagk plantations,”

dttended the ik IUFRO Mycoplasma Confer-
2cience Academy, New Delhi from 13-16
thres Papers, entitled ‘Studies on Jittle
‘Hﬂaut:iﬂtiby o Barﬂau"da'““. M. I. Mohammed Ali

h of sandal spike MLO  with the insect

bitnae '
anrf :Jﬂtus Dist, by m, Balasundaran, M. I. Mohammed
.Sundararaman and ‘Associgt

Insect ransmitieq Spike disease of
M. Balaaunn‘aran and §. k. Ghosh-

leal disease of au
and 3. K, Ghosh,
veclor, Redararor
Ali, 8. K. Ghosh
like bodies in the

Mohammed Alj, sandal® by M. .
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7 Srni. K. chanmuganathan and Dr. J. K. Sha

Southern Regional Silviculturists
at Bangalore from 1-4 January., 1986.

8 Dr. g/. Gnanaharan attanded th

availability. production and use at Tr

presented a paper entitled :Applicatio

building construction.’
d Dr. George Mat

4 behaviour he
nted a paper gntitle

g Dr. R. V. Varma an
physiology. ecology an
1986, Dr. Varma prese
factors regulating the populations @
Gaorge Mathew presented & paper antitle

and ecology of the teak carpenter Wworm Cossus Cadambae.’

The foliowing saminars Were

rma attended a  meeting of
and Forest Research Workers' Conference

a Workshop on Building Materials, theair
wvandrum on 24 January, 18986 and
n of wood and wood products for

hew attended 3 symposium on insect
id at Trivandrum on 18-20 February.
d ‘Seasonal occurrenca and
f major pests of Ailanthus® and Dr
d ‘Some aspects of the hiulagﬁ;

organigsed &t the Institute

5.2 KFRI Seminar :
during the yedr

Dr. P. V. Nair

Dr, K. 5. 5. Mair

Dr. T. G- Alexandsr

Smt. E. J. paria Florence

Dr. K. Jayaraman
Shri K. Shanmuganathan

DOr. 5. Kedhar nath

or. William Bentley

Sri. P- K- Muraleedharan

pr. K. K. Seethalakahmi

\isual aids in publications
and seminars (29 April 1985)

Insact <ex pheromonsas = A new tool for
manipulating pest populations (6 May 1985)

Cungﬂwatian-miented soil management in
forest plantations (20 May 1985)

Sap stain fungi (3 June 1985

Forest stand modelling and simulation
(1 July 1985)

Sea turtle conservation in India (29 J
1983) { "
Exotics (12 Aug. 1985)

F;nblﬂm-sﬂhl'il'lg in forestry resaarch

(13 Aug 1965)

gpme ASpPacts of valuation of teak plantat-

jons in Kerala (13 Aug. 1985)

Role of gibberellins in tloweri
) ring (16 Sept,
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Sri. M. |. Mohammed Al : Paesticide residues (14 Oct. 1985)
Dr. P. V. Nair : Remote sensing (28 Oct. 1985)

Smt. E. P. Indira Breading systems and the:r importance in

forest genetics (4 Nov 1985)

Dr. S. Sankar social and environmental aspects of Social

Forestiy Projects (18 Nov. 1995)

Sri. Mammaen C. Review of plantation forestry in Kerald

(16 Dec. 1985)

Dr. K. V. Bhat Decorative characteristics of wood

(30 Dec. 1985)

Sri K. Mohanadas Insects of medical importance (27 Jan. 1987)

Prof. P. 5. Ramakrishnan Man in the humid tropics (4 Feb. 1986)

Prof. M. A. Rao High altitude flora of the Himalayas

(4 Feb. 1986)

6. INFRASTRUCTURE
6. 1. Library

6.1.1. Acquisition of documents

Details of the various documents ac

quired in the library during 1985-86
are furnished below.
Sl
No. Itams o8,

Total of each item

acq. as on 31st March lEE
1. Books lincluding books received as gift) M6 Sy
2. Reprints 539 ALEE
3. Photocaopiag 103 1283

4. Journals (current suhsuriptinns} 2 2

5. Backvolumes 200 "
1640
—'__"‘—'—-———-—-_._.__________ 1260 17769

6.1. 2, Dncumnntatinn B

Al the df_‘u’:u"-.

. BN1s ag Uire
available for 9 d

durin
reference. Tj, libr 9 the year were Processed and made

aty  contingad the systam of issuing the
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ace which halps 10 biing to the notice of researchers new

library MNews Rele
graphic jacility was enhanced by procuring

additions to the libsary. The repro
an automatic plain paper copiaf.
§. 2. Buildings: (1) Construction of the following buildings wera comple
ted during the yeafl
Director's gungalow
10 type 1
Duplex type.
Orchid House:
the sub

the Teak Mused

KFRI Campus
guarters KERI Campus

type 1 quarters Nilambur Sub Centre

KFRI Campus.
canlre Campus in progressing.

Caonstruction of
Construction of

4. Construction of
work on permanent waltar supply 10

W

m and Study Cantre was

(i) although the nﬂnstructiun of
scheduled 1O be Cﬂl'l'lplﬁ'-ﬂd by December 1985, work could not ba com-
pletad due to paucity of funds- The frame structure, including casting
::urnphlﬂd

the -:-.cmcrete roo
he Foverning Body was Rs. 87.75

7. FINANCE:

The budget for 1985-88 approved by t !
lakhs. The Gﬂtﬂﬂl‘ﬂl‘ﬂﬂﬂt re gased anly RS 55 lakhs during the year. B e
of funds an amnunt o - ']'1,’5? jakhs ramalf Uﬂpﬂid to contractors anid

' i il works.
other agencies owards the expenditure on civil wor
appendix
GﬂUEHHFNE gODY
: y Dnﬁtilutﬂ{i as per Government Order M. S.No. 11

The Governind od¥ * 4 durin the year The Governing Body consists
81/Plg dated 24.3.19 contin
of the followind mambers:

1. Shri K. P Huuruddin
Minister fof Forests ; -
Government of Keral2
Govt. Eﬂnr&taliat
Trivandrum-
2. pr. S. VasudeV _
Chairman ; Vice Chairman
ramcEe
State Commitio® on Eﬂ'ﬂt
Enuimnmﬂﬂ

Technology
Trivandrurm-
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10.

11.
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Secretary 1o Govt. of Kerala

Dept. of Planning & Economic Affairs

Govl. Seacretariat
Trivandium

Sacretary 1o Government
Finance Departmeant
Govl. Sacretariat
Trivandrum.

Vice-Chancellor
Kerala Agricultural University
Mannuthy.

Chief Consarvator of Forests, Karala
Trivandrum.

The Inspector General of Forests
Ministry of Agriculture

Dept. of Agriculture & Co-operation
Krishi Bhavan

Mew. Delhi.

Diractor

Kerala Forest Research Institute
Peechi.

Shri. J. C. Varmah
“Shivdham*
194-E, Rajpur Road
P O. Rajpnr
Dehra Dun (U. P
Pin: 248009,

Shri Hari Singh
Rtd. |. G. of Forests
Mo 48, First Cross
HAL Stage. 11
Bangalore.

Shri K. K. Nair

Rid. Chief Conservator of Foresis
Komath House

Cannanore Road

Calicut.
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prof. Y. M. L Sharma

Intarnational Forestry Consultant ;

171- VI Cross | T
Gandhinagar

Bangalore-3.

. Shri A K. K aderkutty

Managing Director
Western India plywoods Ltd..

BhLIﬂ-F’ATTDM p. O.

Cannanore.
ﬁppendix 1]

EHECUTIUE cOMMITTEE

mmittee consists of the following person
s

The EX goutive Co

Dr. 5. Vasudev
Chairman

Chairman
State Committes an Sience:
Technology 5} Erw':mnmant

Trivandrum:
gecretary 10 Govl- of gerala .
gconomic - Member

Dept- of planning
Govt- Eecmtariat

Trivandrumes

Chief Eunsewatﬂr of Forests:

Kerala

Trivandrum- .

Directar :
kerala Fares Hesaarﬂh

pecchi.
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STAFF AS ON 31-3.1 98¢

Dr. 5. I‘Eedhnrnnth. FNA, Fasc

: Director
Administration

1. Shri M. Muhammed Usman Registray
2 . &b Johny DY. Registrar {Admn)
3. ., P.K. Balan Dy. Registrar (Fin.)
4. .. P Achuthankuitv P. A to Directar
5. N. V. Narayanan Elayath Internal Auditor
6. .. ML Aravindakshan Offica Assistant
7. .. M.s, Sukumaran "
B. V. K. Mohanan £
9. Smt. K. M. Suseels =

10. Shri E V. Eshac

11. e K. K. Thomas .

T Ry Sankaranunni ::

13. Smt. m, Kamalamma =

14. Shri T. J. Alfred Headjsjis Etﬁnugranher

156. Smt. Mary Kuruvillg Hﬁnem;nmst

16. Shri P, M. Venugopalan Typist

T e B Chandran Driver

8. ., PR Mohandas =

8. ., K Chandran Attender

20.. ., K. R. George "

21. ., P.W Subramanian &

2. ., p.s. Raman »

23. ., M. B. Dasan N

24. Smt. s, Sobhana Amma stﬁmgmphar

(Joined o ?.3.551
Enginaaring

25. Shri K. R, Mukundan Enginger

26. Smt. v. k. Leala P :

27. ghri B B dooe g::;;:,ﬁt“'“ﬂ"‘

28. ., K. s Gopalan Oversge,

29, ., wvy. John :

30. .. p.p Sunny Skill :

31. Smt. TV, Chandrik T,_,,I;Ii;td Viainte

32. shri p, |, Madhavan Driver

3., Kk Gi;ijaval!abhan

Nange Assistant



34, Shri K. Dhorairal

35. WD Johny

36. ,, K. Vijayan

47. - Shahul Hameed

38. - B.P greedharan

39. . N Said Muhammad

40. . P.M. Vasu

41. A M. Ealukrishnﬂn

42, ., KGC gubramanian

43. . M . Antony

44. . K. Vincent

45. K. C. Suhramaniﬂn

46, . B- Skariah

47. . K M. ‘-."alnvudhan

48. Smt. V. M Amminy

49, ool D C.hiﬂnan‘lrl‘i
Lihrarqu

50. Shri K. Ravindran

Y. o K gankard illai

52, gubash Kuriakos®

53, Smt. N garojd

4. Shri K. H. Hussall

5. Smt. K- N- pajamm@

56. Shri W psokan

§7. . @ A, Jo58

gg. ., V-5 Neelﬂkﬁ"“d n

59. K. K Aham-ﬂd
Botany [Ph-,rsir.llﬂﬂﬂ

go. pr. KK Saethﬂlf’“h""

1. Shri T. Eumndlﬂ

62. . © K, Som ankutt

g3, shri- F A. San "

64, Smt. D mang?!?

Botany {-raxannmv}
g5, shri N- atakrish o o

g6. Dr- K.

4

nr

Attender

watcher (Joined on 24-7-85)
Cleaner

pump Operator | plumber
\Joined on 22-7-'85)

{Joined on 10-3-86)
Full-time Sweeper

&

Librarian

Asst. Librarian
Artist Photographer
Library Asst.

Ottice Asst.

Typist

Binder

attender

i

geiemtist Grade D
L¥]

Field Asst.

Pultender

Etenﬂgraphar
(Joined on 19-4-85)

gientist Grade D

PE
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67. Shri N. Sasidharan

68. Dr. C Renuka

89. Shri M. 5. Muktesh Kumar

70 + K. K. Unni

i I T. Prabhakaran

72, ~ L. Radhakrishnan
Ecology

73. Dr. K. Balasubramanyan

74. Shri K. Sworrupanandhan

/5. Dr. A. R. Ramachandrsg Meanon

76. Shri P. k. Chandrasekhara Pillai

77. v K. R. Sevaraman
Econaomics

78, Dr. C.T. 5. Nair

79. Shri P. K. Muraleedharan

80. «  Mammen Chundamannijl

Entomology

81. Dr. K. 5. 5. Nair

82- Dr. R. Venugopal Varma

B3. Dr. George Mathew

84. Shri V. V. Sudheendrakumar

85. .. K. Mohandas

B26. « P. Padmanabhan

87. Smt K Annapoorni

88. Shri E. T. Kuttykrishnan
Genetics

89. Shri Mathew P, Koshy

90. Smt. E. P. Indirg

81. Shri K. K. Ramesh

82. . A. S Sreenivasan

Pathology (Fungal Diseases)

93. Dr. J. K Sharma
94, Shri C. Mohanan
95. Smt. E. J. Maria Florence

Scientist Grade E

Finld Agsl,
Gardenar
At tovticlog

(Left on 294 1-85)

Scientist Lirade B
Scientist Grada D

Field Asst.
Attender

Forest Econoamist
Scientist Grade E

Scientisy Grade
Scientigt Grade

Q@

Seientist II'.;;;rﬂlr:ha\ E
Scientist Grade E
Fiald Asst,
Etenngraphe;
Attendear

Scientist - Grade D

Field ﬂ.s.at.
Attender

Scientist Grade
Scientist Grade
Scientist Grade

Mmoo



96.

a7
a8

Pathology (Non-Fun

g9 Shri
100 M. I h.-"lnl:..mm-:-n:l Al
101. M, C. pohandas
Silviculture
102. Shn K. Ehsmmughnnathﬂn
103 .. K G - hacko
104, Dr. R. Eh.‘lnrlmmi;hr'rﬁi FE"“'-"“'
105. Shrl Nandakumarr u N.ar:lti“l
106 . Ehsru'r:unhan mair
107, K, S }-’.nnmak:li'ﬂﬂ
108, P. Avunni
109. . K pohanan
110. A, K Eutairﬂﬂ”
Soil Science
j11. pr. T. G plexand®
112. Dr. S gankal
113 Shri M- Balagnpﬂ'ﬂ" =
114, , Thomo® p. The
115, Kum. M- V. Mﬂr‘fdhﬂ
116 Shri W yelay¥
Statistics
117. pr. K. 9 yarama”
min
118. Smt. P. Rud -Ehnﬂﬂlﬁutw
119, Shri G- ™ K:-an
~ Ral
12{}. i 3 ap:r- hnﬂﬂ
qay.. L e PR ridod®
H -
1922. . E 7 J paran Naif
E. Ea‘:ll'ﬂﬂ5

123.

Dr. K V. Sankaran
wasndharan

Shr K
A E.L;-kur:mku'lt",'

M

gal Disaases)

n. Bal sundaran

a3

Scientist Grade E
Figld Asst,
Attender

Seientist Grade o
geientist, Grade E
Attender

Silviculturist
{Joined on 4-3-85)
Junior gilviculturist
Sejentist Grade E
geientist Grade E
Attender (Nilambur)

Attender
Watchef ( Nilambur)

e

Cook-cum Arntendant

Ecientist' Erada: B
gientist Grade D
Eciantist Grade D
Scientist Grade D

glentist Grade E

Atte nder

Slatiﬂ-tician
gaientist Grade D

geigntist Grade E

prugrammﬁf

Emnugra pher

Typist
mmndar



Wildlife Biology

124,
125.
126.
127.
128,

Waood Scieance

129.
130.
13%.
132.
133.
134.

Dr. P. Vijayakumaran Nair

Shri

K
5 P
B
¥

. K

-
A
W

Ramachandran
Easa

. Jayson

Sidharthan

Dr. R. Gnanaharan
De. K. Mahabala Bhat
Or. K. Vishnu Bhat
Shri T. K. Dhamodaran
w P. K. Thulasidas
» M. C. Reghunathan

Scientist Grade
Scientist Grada
Scientist Grada

Scientist Grade
Bitendear

Scientist Grade
Sciontist Grade
Sciontist Grade

Laboratory Agst

Attendar

m m O o
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Charterad Accou ntanls

R'S HEPDHT
{ the ¥ERALA EOREST RESEARCH

l Wa have sudited the &€
NSTITUTE SOCIETY pEECH TRICHUR DISTRICT. for ke year b sad
pocks of gecounts 3N (ha records maintalnad hﬂit :t
i i y the

March 1986 with 1he
facts cantain

institute and qubject 19
1} ygluation ¢ current agsals lgans and advances Wote-Na. 1.
2) Non capitalisatol of Hird PRESE quartars (Note - No.2})
3} pProviding sAIT d prac.i.anﬂ as 3% in tha previous yoai Note-No.3)
{Hutarwn.ﬁ}
a-to-B
gy Adjustment of BaD jnterest (N ]
we report that- , ,
a] We hav gbtﬂiﬂﬂd ali the mfnrmatmn and sxplanations which 1o
dit-
ur pes? f odf au ]
ihupha'lﬂn at Jneame Er _Kﬂandﬂum geocount dealt with
Bl T his g e | ra p with the books of aecount and
¥ - Jion d 10 the st of oUlf information and pecording
o) In :ur Pmna“ﬂ given to us the acCoUnts give @ trae an d Fair
to 1 g
viaw na state of ffai )
" t 1 st marc L -
as @ of (noome and pxpanditure account of the excess
] g
ii. Inf t:ijﬂ f,isi:urﬂ ovel jneom? for the Y& endad on that date.
° ror R. RAJAN ASSOCIATES
Plage : Trich¥’ Sd-
Do 23-0-86 . K. VASUDEVAN)
' Partnar
cHARTERED ACGOUNTANTS
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Notes attached to and forming part of the Balance Sheet as at 31st

March, 1986

In the opinion of the Committee membars. current assets, loans and advances
have tha wvalus at which they are stated in the Balance Sheet in the ordinery

coursa of business,

In the case of type-lll quarters even though the construction was complated
and let out to the employees. the cost of coustruction is not capitalised
in the absenca of final bill of the contractors, namely Kerala State Constru-
ction Corporation. For the above reasons depreciation on these quarters has
not been provided.

Depreciation has baen calgulaled at the rates as applied during the pravious
yaar l

The previous year ligurss wara regroupad/frecast whore evar necassary 1o
suit current years lay out,

Tha following amounts has been debitad by the Bank for which ns corre-
sponding entry has besn passed in the institute books.

Slide cabinet Rs5.2,431.00
Commission Rs. 68.00
Rs.2,489.00

e—— s ——

Interest of Rs.55,900.50 has been credited by the Bank (Rs.21,940/- interast
on F‘Dj.1 However in the Balance Sheet it is included under the head interest
accrued instead of under Bank Balances.

Pl fOTH
ace : Trichur For R. RAJAN ASSOCIATES
Date : 23.9.86 o
{(C.ENVASUDEVAN
Partner

CHARTERED ACCOUMNTANT



KERALA FOR EST RESEAR

Income & Ex

3

CH INSTITUTE SOCIETY. PEECHI. TRICHUR

penditure Account for the year endad 31st March, 1986

INCOME - " it
: ps.
Interast on Savings Bank Afc- & F. D- 44,953 45 A0.035.90
Miscellansous Income as per SGthuiﬂ—'G' 72,350.39 1.79.691.38
Excess of Expenditure gver income: 46,45, 660.69 41,28.097.76
L Tarpageiss  BEIEC
EXPENDITURE
Salary & Allowances 27,98,538 04 21,63,371.26
Contribution gemployaes provident Fund 1,68,101.00 1,35,876.00
Laave rravel cﬂnﬂESSEDﬂ Eégzggg ;g EB6.30
Group Gratuity 25sUrance. i 577.86
Travelling Expenses (Ingluding M= 26982. 7510 1,29.653.75 1,04,706,24
governing body n‘nE|n'I1':rEr5'i'-'h‘f‘-']ﬂ'-l'5 year fis.
16,5617. 40)
Medical Flaimnu;serqﬂﬂlcnniﬂhutiﬂn Si;i;ii :Zi:ggi
Leave Salar & Pension '
Postage § 00 ;5192:::3 14,588.05
Telephone charges [Including to RS- 5800/ el 36,626.75
relating 10 previous year): 20.95
Bank Charges 2.600.00 111,00
Rent 77,392.32 N oenle
printing & Stationery SR 60,566.43
g ubscription 10 Journals & periadicals: 2*19*55353 1.31,756.99
Repairs & maintenance of \ehicles ,11,088.43 3.30,725.68
i hed
E:z:;[lli;blas including store? ] Ehsmi?mﬁ 1,71,929.58 219,559.33
Repairs & (faintanancs of Bldg. & Equipments 71.610.68 1.73,328.46
yertisement charges 9,780.00 2,749,060
grafl Welfare expenses(U niform) 4,111.00 14,186.49
Garden stalr.:-prnent Expenses 11,404.68 9.979.18
Audit fee (For Audit) 6.000.00 §,000.00
Pml’easmnal charges (Legal Charges) 3,000.00 9,786.00
cjo. 40,14,382.03 35,34,133.91



BJF
Electricity charges
Panchayat & Muncipal Properny Taxes.
Leasa Rent of land
Miscatlaneous Expensas
Depracation of fixed assets.
Compus Devaloprant
Seminar & Symbosia

Interest incomas provided in excass during tha

pracesding year adjustaa,
Total

As per our report of even date attached,

Plece : TRICHUR
Dato :

Currant Year
Rs. Ps,

40,14, 382 .03
B0, 459 48
20,677.23

2.00
9.516.95
§,29.901.82
2111.37
5.913.65

47,862,964 53

e ————

P ——————]

Pravious Yaar
R=. Ps.

35.34.133 1
41,642.57
1B,455.09

2.00
34,485 05
6.41,541.10
t.528.85
70.976.58

44,6549.85
43,.87'825.04

For R. BAJAN ASSOCIATES

Sdj—

C. K. VASUDEVAN
CHARTERED ACCOUNTANTS



T
HE KERALA FOREST HESEAFIEH i

5
STITUTE SOCIETY. PE

ECHI, TRICHUR

Total
C
srrent year  Previousye
SCHEDULE A Rs. o ar
General Fund :
Balance as pef last palance sheet
1,90,40,697-18
Add: Grant Heceiued from Guuernmant of Kerala 55 00,000.00 1':;'34-525.513
____._.—-L—-——'_ 84,069
i " qu_
7 45,40, 567.18
Less: Excess of axpendituré gver Income w E.i,iﬂ.ﬂﬁﬂ.&t
iguct 28.097.76
1.96,94,936 49 1.90 e
——— N '
EﬂHE[JLJLE - X
capital Reserve -
surplus in @ ants 18 sived over the axpendifure
incurred. | gpect of projects # nsored and
finance he fﬂ“ﬂwiﬂg & al agencies =
Fﬂderﬂﬁﬂn jndian Plywoo
industries: 3,183.51
Food an A jpural Qrganisali® 1.06,520.1 3,183.51
—— L 1.08,620.17
1,09,703.68 1,09,703.68
e PRl AT
—_—
SCH ENULE 8
current Liﬂbilitms & Pr yisions
A) current Liahi'litms-:
Grant for Hasﬂarc:n work i prﬂgreﬁs g per
S hﬂdulﬂ c Ll} 18 33 33715
gacurity gposit fro contractors 41.776.00 16,87,866.35
other L pilities 85 gchedule @ (ii) 2,68,396.96 5 i:.gglm
] y 1_21
21,24,510.11 19.41,00456

———



SCHEDULE — ‘D’

THE KERALA FOREST RESEARCH INSTITUTE, PEECHL TRICHUR

DESCRIPTION OF ASSETS

GROSS BLOCK

DEFRECIATION

NET BLOCK

Sl No. Hate  As at 01-04-1985 Addions 5Sales Totsl Til! 31.-3-1985 For tha year TiIl 31-3-86 As at 31-3.86  As at 31-3-86
Ra. F. fs. P. BRs P As. B. R=. P Rs. F. Hs. P. Rs. P, Fis. P
1 Building - Office 2.5 266475245 43,383 00 27.08,135.4 4,60.726.62 5643527 F07.160.89 2214,026.83 2200 97456
2 B8uilding - Quarters Type ! & 11 2.6 28.27,005.13 282700513  70.676.12 6E.908.25 1.3%683.37 275673001 26,87.42176
3 Compound wall and Fencing. 7.5  5§.7%,87224 £70.872.24 16779622 3080570 1,98701.92 41207602  3,81,170.32
4 Nilambur Nursery Fancing. 10 12,890.77 31,074.23 44,065.00 7.957.88 361071 1156859 5.032.89 32,496.41
6 Roads 3,04,271.84 3,0a,271.84 3,04,271.84 304,271 84
6 Wall 26,296.73 26,295.73 26,295.73 26,295.73
7 Cycles 20 1.,034.63 1.034 63 BB7.21 29.48 916.68 147.42 117.84
8 Bus, Jesps & Trailers 30 4,71,388.44 4. 71,388.44 4,24 958.78 113.323.:;' 4 38,887.68 46 429.66 29 E00 T
9 Bon 0t T arde sse1is  Ba41208  loAsds 1316461
) 96,577.26 y ' AT 2. ; : 13,164.51
10 Cors ? “fﬂ‘mium:ctﬂs ?'EE 4.20,688.53 43,004.54 . 4,63.782.07 15845500 30843170 1.90,104.21 1.61,233.63 1,73,678. 86
B e o B fittin 10 33,290.10 33,280.10 16.938.16  1,635.20 1B,573 35 16,351.94 14.716 74
12 tor St Ph tl grﬁﬁtra 10 230113 83 230113.83 10905082 (210630 12115742  1.21,06801  1.08.956,71
13 Motor Spectra FiTH FETE 15 3.80.414.01 . S B0aA0] 176801 39 1568190 19148328 10461263 8892073
1; ffmmsmpgzuipmmﬁ 10 13,24,169.46 22,215.08 13.46,354.64 53887622 BN75083 61862705 7,8520324  7,26,757.49
15  Laboralory ' £ . 96 8,567,791.70 ’
277.76 14.45,8656.45  7.,54,016 74 1,02,775.96 857, 58356195 &
16 Library Books 15 13,37,677.69  1,08.277 £8,083.75
17 Typewrlters, Duplicators & 15 1.17.260 76 1,403.50 1,18664.26 66,352.80  7,996.68  73,340.38 51.007.96 45,314,856
Caolcvlators 10 9.72,635 2B 17,617.61 9a0452.89 4,719,001 51 5214610 471.147.01 50363337  4.69.305.88
18 Furniture & Fittings 10 '52’953 T - 52,858.70 26, 648.13 2 732.00 28,3803 27.320.67 24,5H8 &7
19 Rafregeratars 15 35’ 00 .'51 24 G000 v.08,671-51 3266100 11,6630 44 204.10 62, 350.61 65 467 41
a0 Air Conditionars 4 1162077 3.175 00 14,695.77 5,835 53 B86.00  6,72153 B,686.24 7.974.24
21 Office Equipmants 5 57.833.98 §7.833.98 46,087.96  3,261.80 4834986 21,746.02 18 484 12
22 Micro Computer i 1. 70,209.07 1,70,209.01 #1.359.12 13,327.50 9468662  98,849.80 7552239
23 Research Binocular Microscope. 19 '16. 367.68 1.15-367.88 29.901.46 469880 2608026 93,976 43  89.277 43
I sacrorium 5 I Es " 02085 2714081 617800 3231881 5177984 46.601.84
24 N8O stre 10 L 1.24,831.25 33211.65 016200 4237365  ©1,61960 82457560
28 o Gaa Zoning Plant 10 1,24,831. 16,702.8D 284278 1,383.00 4,228.78 13,860.02 12,474.02
26 Wood %% e 10 1670280 T ga52200 s po030 2,91185 920245 5823110 6531965
27 Eigctronic 5 b 64.522.00 g 16.368.74 2 061.66 143170 348326 14,317.18 11,885 48
a8 Porting sh 10 16,368.74 55,692.04 8,969 20 §,272 30 13,241.50 6§2.722 84 B6.450 54
ng  Dtensils 0 69,692.04 T 59453810 53453 81 5350840 1,12,96221 5.35084.290 48157543
30 Microstone Sharpenel 10  5.94.538.10 v T'gp771.85 307719 276950 584568 2760466  249751g
a1 Centrifuge 19 aﬂ.?ﬂ-g‘g 79.964.00 7.098 40 7.188.,60 15,; f;"'“ﬁ 71,885.60 1 Eﬂm'm
, , : 1, . 0,16 13,425,
a2 Shigo Metre 10 79,964 1.33,481,95 1,33,441.95 20,016.30 2 3 25.65
33 Compuier 13 L —— -
34 Photo Copler . -— £5.67 4 35,9"3-3“'31 %8.18,367.30 6.29,901.82 444826912 93,43,423.94 91,42.074.379
1,31.61,791.24 4,28.662: I : - —_—
-

TOTAL

_.F.===='-"-='==



SCHEDULE ‘E°

Capital Work in Progress

Peachi - Building Il Phase
Typa- |l Quarters and Directof
Milambur

Teak Museumm

Taotal

cCHEDULE i -3

Current Assets Loans & Ad

A. Current Assels
; Research Wark in Progress
As per schedule = F (i)
ar inventory taken

2. Stocks 85 P ; .
ified by the Directofs-

yaluad & certl
a) stock of grationery

b) EtnresErEhamicaEs
c) Unused Stamps
3. a) cash on hand
k) with Scheduled pank
L caving hanf-: c
iy in fi d depos
v E;eing gecuri! If-::tr abtaining
guard facility from
5Bl) N
iii) Fixed deposit 7
sub-treaﬁunr i
b-treasuv
s Total

and New 10 Nos,
s Quarters

Current year

Hs

77.07,728.24
3.97 636.00
8,90,136 32

vances

~ 89.95,500.56

—_—

13,22,763.45

24,102.15
25.368.94
428.55

1,615.80

1,74,213.37

36,500.00

1 ,DE,TDﬂ.ﬂﬂ
2,35,307.57
._-__-__-—----
1 9.25,535.33
e — e —

_._.—':__

PrEUlD s year
Rs

B5,12,808.24
2,86,396.00
6.35,223.13

74,34,527.37

——

12,31,788.78

16.423.54
37,731.20
G92.15

4,343.02

1.25,454 40

36,600.00

1,08,700.C0
6,52,054.94
27,14,688.03




B. Loans & Advancas

Advanca racamvabilae in cash or in

kind or value to b2 receivad
iUnsecured considaerad good)

Prepaid expenses - As per Schedule F(ii)
Advances for Capital work in progross
As per Schedule - F (iii}

Other advances as par Schadule- F(iv)
Telephone Deposit

Accrued interest

Summary (A & B)

Current assolg
Loans & Advances

Toatal

SCHEDULE “F' (i)

Research Wark in Progress

C.5 L R. collection of Pallen
Pooyamkutty Project

Assessment of consumption of

Wood in Keralg {Social Forestry)
Cocunut develpment board - Wood - 08
Genetic Improvement ol Teak
Tekkady wild Life Project
Woads-0H {Swaliar Rayons)
Multi-purpose River Vallay Project
Control of insacts damaging storad
Reeds- Entom-04 {HPCy
FaD ijﬂr:t-EEDN-{JE
FAD Fm]act—El:DN-u'l

in Kerala,

e

Currant yaar.

Rs.

86,493.00

17.69,793.00
1.39.493.60
55,900.50
20.71,685.10

e | T

19,29,889. 83
20,71,685.10

40,001,674 93

_—

11.496.01
25,239 39

1,708.74
30,077.70
2,36,796.11
3.04,055.89
3,809.91
4.62,246.09

G.831.79
2,399.10
10,183 43
10,84,845. 26
—_————

Previous year.

Rs.

1.19.507.63

17.74,430.00
1.18,895.05
5,800.00
80,033 40
20,98,666 08

22,14,688.03
~ 20,98,666.08

43,13,354.11

2 458 06
4,027,34

170874
17,087.90
2,36,796.41
3.04.055 39
3.809.91
4,47,339 96

6,831.79
2,399.10
10,183.43
10,36,698.63




"

B'F
Praservation of Dalbargina Bots=-06
J want of India Project.
e jelling in Forest Eco System

impact of salection
in Karala Western Ghals E-:._
Forest Managemeni System In 1
foreste of India Ecan-07.

al-90
he tropical Mixed

Total
gCHEDULE 'F (ii)
prepaid Expenses
Joume! Subscriptions
: icles
Insurance of Vehie .

sCHEDULE B[N

Advanc -
ction Corporation:

Karala Stale constru
Karala pPublic Health

i ment.
Engineering Depart i

SCH EDULE ‘Fr(iv)

Other Advances

T.A. pdvance o instilUFE

-give
Wark-advance 'E-T“’m : }
a
scientists 197 e t /ationa! Gaminal

gverniment & deputat jonist
=

Kerala G
Leave salary adwvan

INSDOC gangalor® c/0

Current year

Hs.

10,84,845 36
14,462.84

2,16,868.15

e rp—

13,22,753.45

e ——1

£2,746.00
3.752.00
46,493 00

58,293,00

17,31,600,00
e —————
17.89,793.00

Previous year

Rs

10,36,698.53
9,487.63

1.86,602.62

=

1.,16,563.63
2,954.00

3,42.930.00

14,31,500 00

—_
T —— R —

6,385.00

12.296.20

—

20,861.20

1,136 20

_-_-_|-—-I_-"_
40.668.60

.___-————_

17.74,430.00

5,726 00

14,081.55
9,672.50
21,393.60
1,047.80
"51,920.55
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B/F
Talephono Daposit
Deposit with K. S. E. B
Deposit with 1. O. C.
Deposit with D. F. O Nilambur
Chithta Sales Corporation
Private Trunk Call Charges
Mis. Apte Amalgamation Ltd,
Rent Advance - Director Residence
Bharath Pumps and Compressors, Allahabad
P. S. Krishna lyer
mM/s. Labindra Service Thane
Director - Central Scientific Instruments.
Maotarcycle Advance
Marriage Advance
L. I. C. Advance
Mis. H. C. L. Madras
c. wW. R.D.M
M. A Varkey
M/s. Verniculated Products, Madras
Festival advance
Advance for Training expenses to
Dr. R. C. Pandalai.

Total
SCHEDULE — G
piscellaneous Income

Application fee
House Rent Recovery from staff
Gales proceeds of tender documents.

pest House rent recovered from third parties.

Hire charges ot Vehicles
National Seminar on Eucalyptus.
Mational Seminar on Western Ghats.

Sundry
Total

Currant vear

Rz

40.6%8.60
8.850.00
22.528.00
196,00
V0000

B40.00

19,440.00

176.00
6.600.00
140.00
18,719 00
8.126.00

285.00

2,000.00
176.00
5,650.00

5,000.00

11,39,493 60

———

—

43,876.65
95.00
2,782 BQ
21,488.93
1,000.00

—_—

3,107.26

72,350,39

—__'_—-—____-T._____._'_

Previous year

Rs.

51.920.55

4.050.00
217,76%.00
195.00
100.00
240,00
517.50
A0 O
536.00
175.00

1]

—

140.00
25,176.00
6,008.00
1.9.0.00

1,386.00

176.00

1.,18,895.05

—

245.00
38,703 30
2.030.00
3.251.10
24,307.87
18,462.00
89,185.00
2.507.11

1,79.691.38

S —
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Rs.
SCHEDULE — “G" (i)
Grant for Research Work in Progress
Kerala Forest Department '-'_-55.444-“_1
' R. V. Praject 5.33.800.00
Gavernment of India for M. .
i — 04 15,000.00
Gwalior Rayons — Wood
8.5600.00
Advance from H. P. C. Reeds ]
wards
Grant from Govarnment of Kerala 10 R
Teak Museum :
Grant from Government of India for i e
: argia-Bot-06
prasarvation of Dalbargia : . ;
Grant from Government of India for m;i:::t [?E —
- - i Eco Sysmm— =110, ol
laction felling 1n forest SEEE
?Sﬂ nt from Food and Agricultural Organization D
E ran 03 & Econ-04. (Rural institution for dat
gon- :
development of appropriate forestry eniarfprzsets
and case study ©n multiple useé ﬂfd f:; -
management in evergreen forests an
ntations}. ) 14,158.05
Elaﬂ . R. Collaction of Pollen grains tropica|
H a U= & : o
(Forest management Systems in the
i .00
mixed - forest of India) 47,400.0
FAO - Econ - 07 18,195.00
‘ 300.00
. Econ - General . 03) 2 88,
IEAE;'amkutw (Govt. of India) (General/ 20,000.00
oo
ial Forestry
ant from Sacial
g:ant from Cocunut developmert 50,000.00
-_——-_-_-_._-_-_

Total

Current year

18,33,337.18

Previous year

Rs.

1.85,444.10
5.33.800.00
16,000.00
8,500.00
2,00,000.00
16,500 00

2,28,700.00

1.54,140.00

3,482.26

—

2,88,300.00
20,000.00

34.000.00

16,87,B66.35

N
———a ..
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SCHEDULE "G’ {in
Other Liabilities

Salary payable

T. A, Payable

Medical re-imbursement payable

Rent payable

Lease Rent payvable to Govt, of Kerala.

G. P. F. subscription collected not remitted.
G. P. F Loan collected not remitted.
Eflectricity Charges payable

Audit fee payable

Life Insurance Premium collected from Staff.

Caution monay deposit from

library membership.

Income-tax collected and not remitted.
Sales-tax collected and not remitted.
Suspense Account (Cement)
Telephone charges payable
Co-operative society recoveries
pending remittance

E. M. D of contractors

Tatal

Current year

Rs.

2,36,261.30
11,300.80
1.926.60
18.00
2.513.00
470.00
3,931.51
6,000.00
412.40

150.00
2,726.00
b.b0

F= ]

578.10

713.75
390.00

2,69,396.96

_—

Previous year

Hs.

1,63.978.10
10,463.10
4,572.76
1.000.00
16.00
719.00
500.00
2,478.20
6,000 00
487.30

150.00
13,678.00
20,556.0U

2,830.00

442.75
380 00

2,28,261.21




THE KERALA FOREST RESEARCH INSTITUTE, PEECHI, TRICHUR

BALANCE SHEET AS AT 31st MARCH, 1986

LIABILITIES

Genaral Fund
Reserves & Surplus

Cugrent Liabilities & Provigions.

As per Schedule Current year Previous year

Rs. Ps. Rs. Ps
A 1,98.94,935.49 1.90,40,687.18
‘B 1.09,703.68 1,08,703.68
g 21.,34.510.11 19,41.004.56

2,21,35,160.28 2,10.91,305.42

TOTAL
As per Schedule Current year Previous year
Rs. Ps. Rs. Ps.
ASSETS
‘D’ 91,42,074.79  93,43,423.94
2 gaels
Fixed f:n.rurk in progress B 899550056  74,34,527.37
ﬂanlti ¢ Assets, Loans and Advances. F 40,01,574.93  43,13,354.11
re
e ~oTAL 2,21,39,150.28  2,10,91,305.42
Sd.'r' Sdlr-
CHAIRMAN DIRECTOR

ExECUTIVE COMMITTEE

Sisce: TRIEHUA

pate: 2% -1850

KERALA FOREST RESEARCH INSTITUTE SOCIETY
As per our report of even date attached.,

For R. RAJAN ASSOCIATES

Sd/-

C. K. VASUDEVAN
PARTNER
CHARTERED ACCOUNTANTS



