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Editor's Column

Need for a Better Vegetational Classification

Forests play a significant role in the economical
and ecological wellbeing of a countrty.  As per the
legal definition the extent of foresis in India is about
75 million hectares, but the actual area under forest
cover is however far less, There is a clear need for
much greater quantitative and qualitative information
on forest resources to formulate strategies for their

conservation and maragement. In this context foresy -

vegetation classification is more than an  intellectual
exercise. M is a convenient means for understanding
the characteristics of forests and the information has

practical application in the fislds of ecology and
management.

The vegetation of an area can be classified by
varigus methods, One such is 'physicgnomic’
which is related to the external appearance of the
vegetation. Since height and cover of the vegetat-
ion are some of the expressions in physiognomy, this
type of ciassification takes care of biomass alse.
Classifications based on  ‘life forms'  “Horistios'
‘vagelational profiles’ etc., are also in vogue. In
all these classifications, environmental factors are
involved and the plant communities form an index of
the environment and vice versa.

As far as the vegetation of Indian Sub Continent
is concerned the maost widely accepted sysiem of
classification, is the one proposed by Champion in
1936 which was subsequently revised by Champion
and Seth in 1988. This system of classification was
based mainly on temperature and rainfall although in
some known cases humidity, wind etc. were also
considered. Based on these, the vegetarion of India
was broadly classified into four major groups viz.,
tropical, subtropical, temperate and alpine. They
also dividsd the tropical forests into northern and
southern with a series of successive drier types, such

as evergreen forest. deciduous forest. savanna. thorn
forest, steppe etc

While this system of classification continues to
be freely used for nearly five decades it is worth-
whiig 10 examine some of its demgrits.

The most serious drawback in this system of
classification is that it is based on a few examples
selected from the best of the forest stands. Fora
country like India, an intensive survey {3 necessary 10
account for the entire plant cover ang a few samples
are just not adequate.

Secondly. this classification has incorporated
almost all aspects of environment and assorted 1er-
minglogies pertaining 10 geography. latitude, tempe-
rature, 1opography, scils, etc. have been ireely used
1o designate a vegetation type. Some of the termino-
logies like Scuthern Montane Wet Ternperate Forest
Scuthern Tropical Dry Evergreen Forest etc. have
been sericusly questicned.

Thirdly the title ‘'wet’ accompanying the ever-
green forests of northern Kerala and Karnataka can be
argued on the ground that these areas certainly expe-
rience a dry season lasting for three to four or
sometimes even five months unlike parts of South-
gast Asia. Africa and South America whizh bear the
‘rain forests’.

Fourthly. the latitudinal notion can also be con-
tested. in the dry deciduous forests, tne northemn
and s wihern types refer to sal forest and teak forest
respectively, the former in general having a more
northernly distribution than the latter.  However,
there are places where teak extends into ithe iatitude
of sal (as in some parts of Madhya Pradesh). On
the other hand, in places like Vishakapatnam in And
fira Pradesh and Bastar District in Madhya Pradesh
sei descends to the teak belt. - Thus the latitudinal
concept of noithern and southern variants s not the
true indicator in the disiribution vattern.

Finaily, the term 'semievergreen’ is confusing as
it 1s applied both at the species level (eg. sal or a
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Sn. K K. MNair, tF§ (Rtd) comments on the note on
‘Leucaena in Kerala’ by Sri. K C. Chacko which
appeared in the Seplember 1985 issue of "Evergreen’”.

"I have seen Leucaena as a very effective cover
crop in Indonesia.  In the teak plantations, in bet-
ween two rows of teak, Lewcaena 1s grown as a con-
tinuous line and coppiced. | wonder how this was
raised in WEP/25/1935 in Wynad! Was it sown in
patches or in lines? it will be interesting to know
further details. Moreover. between April planting of
eak and sowing of seeds of Leucaena in June. the
weeds get ahead a2 lot and will certainiy suppress
Leucaena - If the seeds can be sown in April at the
same time or immediately after planting teak (and
if it survives the dry period till June) it might be eff-
ective. Of course where animal factor is to be reck-
oned with Leucaena will certainly be browsed. Fur-
ther experimenrs may be worthwhile since tapioca
taungya in teak (or anywhere} 1s a mepace resulting
in sertous sot!l erosion losing quite a lot of valuable
top soil for ever”.

mango tree having a very short spell of defoliation)
and also of the vegetation {a mixture of deciduous
and evergreen species). Of late, the term semiever-
green is used at the level of species and semidecid-
uous for the forests in  between the deciduous and
gvergreen types.

Despite all the above mentioned drawbacks
Champion‘s classification is still fotiowed and publi-
cations in recent years continue. to use ecological
terms like moist evergreen forest. dry  deciducus
forest, periodic swamp forest etc.. laying emphasis
on habitat features in labelling the physiognomy. But
a vegetation has to be named by its own character-
istics and not by the surrounding factors.

In this context it is worthwhile 1o consider the
holistic system of vegetation classification developed
by Prof. Gaussen in which he introduced the notion
of 'series of vegetation’.

A “series’ includes the various physiognomic
stages ranging from the forest to the scattered shrubs
encountered in an ecological region. The stages like
scatteraed shrubs, low diszontinuous thicket, tall
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dense thicket, scrub-woodland, open forest and
dense forest seem to derive from each other. But if
degraded areas are given protection then a return to
the forest stage is to be expected in a century or two.
Thus the notion of series or vegetation takes into
account the succession within an ecclogical region
determined by precipifation, its seasonality. length
of dry season, mean temperature of the coldest month
and soil factors. The final stage of the series, the
maximum encountered in an ecological region is ter-
med as “plesiociimax’. |t may be a tall evergreen
forest in a humid region or only a discontinuous
thorny thicket in a desert. A series is named after
three or more important species of its plesioclimax
stage. These species are selecied because of their
dominance, abundance, fidelity or economic value.
The series also takes into consideration the essential
floristic composition,

Based on this system of classification the veget-
ation of peninsular India has been grouped under 30
series, avoiding some of the complicated terminolo-
gies appearing in the classification of Champion and
Seth. This system {s wuniversslly accepted and
efforts should be made 1o use it extensively. 0




Divisional highlights: 7

Plant Pathology

Diseases are one of the major constraints in ach-
ieving expected vield from forest plantations in the
humid tropics.- They affect wood production both
quantitatively and qualitatively. Unlike in agriculiu-
ral crops disease control in fong rotation tree crops
provides serious challenges. The Division of Plant
Pathology is geared up to tackle disease problems at
plantation and nursery levels. Efforts are directed
towards developing egcologically sound remedial
measures to reduce the economic losses due to dis-
eases. Research activiues undertaken in the Divis-
ion during the past eight years are highlighted below,

A thorough knowledge on the occurrence of
various diseases in forest plantations is essential
before attempting to manage them. With this in
view, a detailed survey in nurseries and piantations of
Ailamthus triphysa. Albizia falcararia, Bombax ceiba,
Datbergia latifolia, Gmelina arbores, Eucalyptus spp.,
Ochroms pyramidale and Tectona grandis was under-
taken and a checklist of diseases with the level of
infection of serious pathogens prepared. Of the 90
pathogens recorded, 61 are new host records and 31
recorded for the first time from India, inciuding seven
new species i. e.. Pssudoepicoccum iectonae and
Phomopsis variosporum on T. grandis; Meliola sitant-
hiion A. triphysa: Griphospharia gmelinae on G,
arbores; Physalospora dalbergiae on D. latifolia and
Cytospora. eucalypti  and Valsa eucalypticola on
Eucalyptus. Potentially serious diseases which cause
lerge scale mortality or damage in  nurseries and
plantations have been identified. Cryphonectria stem
canker of eucalypts {(Fig. 1) earlier reported from
Brazil. Cuba, Hawaii and Surinam has been recorded
10 cause upto 3% mortality in £. grandis plantations
in Wynad plateau; the incidence of the disease varies
greatly from 0 to ca. 30% depending upon the spec-
ies of Eucalyptus and climatic conditions.

Cvlindrocladium, which causes a  disease
complex in eucalypt seedlings and leaf blight in pla-
niations, is the major pathogen affecting the nursery
stocking. early establishment of outplanted seedlings
and young coppice shoots. A survey revaaled a

total of nine species of the fungus Cviindrociadium.
associated with various discases. C. curvatum, C.
theae, C. floridanum and . clavatum have been
recorded for the first time from India.  Of the nine
species, O flicicola and C. theae are localised in
high ranges wheie £. grandis is grown, while the
others are distributed throughout Kerala. The impo-
rtant species which cause large-scale mortality of
scedlings and extensive leaf blight in plantations are
C. quingues:ptatum, C. theae, C. clavatum and C.
iicicola. Factors affecting the incidence and spread
of the disease in plantations, host-pathogen relation-
ships. relative susceptibility of eucalypt provenances

Fig. 1. Stem canker of fucalyptus grindis caused
by Cryphonectria cubensis.



and genetic variability in Cviindroc/adium have been
studied in detail.

[n high rainfall areas of the State eucalypt seed-
lings are affected severely by various fungal patho-
gens including Cylindrociadium at the nursery stage.
Large-scale mortality/damage of seediings caused by
these diseases sericusly affects the plantation progra-
mme by reducing the seedling stock, A package of
practices have been standardized for raising disease-
free. healthy eucalypt seedling in nurseries. Che-
mical control measures of 20 seedling diseases in
all the tree species have been worked out and field
tested.

Pink disease caused by Corticium salmonicolor
is the most serious disease of eucalypt plantation,
affecting the vield considerably. Since chemical
control of this disease is not economically feasible,
raising plantations with disease resistant species/
provenances is the most suitable proposition,  For
screening eucaiypts resistant 1o pink disease, a toxin
bioassay method has been standardized. The advan-
tage of this method s that even seedlings can be
screened for disease resistance Of the 23
provenances of eucalypts tesied, a few have shown
moderate resistance.

A survey conducted in nursery and plantations of
Albizia falcataria has revealed the occurrence of only
three diseases: web blight of seedlings in the nursery
and die back due {o stem canker and Pho-
mopsis shoot dig-back in  plantations.  Web blight
causes considerable moriality if it appears within a

menth of emergence of seedlings. Of the several
fungicides screened Bavistin {0.01% a. i.) has been

found to be very effective in controliing the disease.
Die-back and canker. caused by Botrvodipiodia
theobromae, is the most serious disease in plantat-
ons throughout the State. Large-scale mortality of
trees due to this disease was recorded at Niangchee
{Thenmala Forest Division.} and Kollathirumed
{(Vazhachal Forest Division)., Since B. thecbhromae
i$ a wound parasite, the disease can be avoided 10 a
great extent by protecting the plantations from biotic
factors, fire and removal of tapioca stem (which
forms a good substratum for the pathogen from the
plantation after the extraction of tubers.  Phomopsis
shoot die-back is not a serious disease and it occurs
only in trees weakened by fire.

Dendrophthos falcata var, pubescens. commonly
known as loranthus is a very damaging phanerogamic
parasite {mistletoe) of ieak especiatly in Northern
ang Central Circles of Kerala. The parasite  infest-
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ation is recorded to be upto 85% in some of the teak
plantations of Nilambur Forest Division.  Generally
plantations above the age of seven years are infested
by the parasite. Mortality of trees is mare In young
plantations than in older ones. A study conducted

Fig. 2



Endemic Trees of Western Ghats
Gluta tanancorica Bedd,

The only representative of the genus Gluta Linn.
{ANACARDIACEAE} in the Indian suby continent,
Gluta ravancorica is found restricted to the Evergreen
forests of Southern Western Ghats {Travancore and
Tinnelveli mountains). A very large tree with blackish
grey bark and pale pinkish blaze, it is a better known
timber species among the Wes'ern Ghat endemics.
The glossy dark green leaves crowded at branch tips.
measuring up to 18/7 cm are elliptic to ocbovate with
wavy marging and attenuate at base (o the diated
petioles. The white flowers collected in subcorym-
hose panicles are usually 5-meres with one ovuled
ovary. The subglobose dry fruits measuring 2-3 cm
in diamster are short stalked.

The wood is hard (sbout 720 kgfm#), close
grain=d, mottled with black and orange streaks and
is much vaiuad for furniture and budding construct-
ion. Locally known as Thenmavy, Thodapnel and
Shenkurari, the wood of this species is 'considered
1o he the one of the finest. and most beautiful timbers
in India’ (Wealth of Ingia). At present the availabi-
lity of this very valuable endemic tree with moderate
grow:h is restricted principaily near streamsides. The
role of this species in catchment protection and en-
richmant planting 15 yet 10 be explored.

N. G. NAIR
Division of Botany (Taxonomy)

B-Flower. C-Fruit

Fig A-Twig,

during 1880-1983 has shown 42 0% lossin a 34-year
-old plantation. Physical removal of the parasite by
lopping of the infesied branches of teak improved
the gbh increment by 39.0% and 7.2, respectively
in the shove young and old piantations. It has also
been shown that the mistietae infestation consider-
ably affects the wood quality.

An efficient and economical technigue for infu-
sing chemicals into trees has been developed and
utitized in the experiments on the contro! of the teak
parasite. Of the several herbicides screened SENCOR
was found to kill the parasite selectively without
affecting teak. Feasibility of large-scale application
of tree infusion technique for the mistletoe control
i3 under investigation.

Spike disease of sandal caused by mycopia-
sma-like-orgafusms which eventually kills the affected
trees within 1 10 2 years has been cbserved in Mara-
yoor Sandal Reserve (Fig. 2). The disease is spre-
ading radially from the initial focal point in Reserve
51. Till new no confirmed vector of this disease
was known., Redarator bimaculatus has been ide-
ritified as the insect wvector of the spike disease
through vector transmission and transmission electron
micrascopic (TEM) studies  Infusion of tetracycline

~— Fig. 2 a. Spike-diseased sandal
b. MLO in sieve cell of a spiked sandal

in the spiked trees gives remission upto  7-8 months,
after which the disease reappears.

Yet another study revealed that little ieaf disease
of eucalypts is caused by mycoplasma-like-organi-
sms. Investigations on effect of different rhizobial
strains on the root nodulation of Leucaenas leucnce-
phala showed that few local strains are as geod as
the best known strains for acid soils.  Acidity of soil
helow pH & not oniy inhibits root nodulation but also
root growth,

Since fhe chemical control of insect pests in
plantations has limitations due to management pro-
blems and pollution hazards, search for the natural
enemies has become imgortant.  With this in view,
studies are in progress on evaluation of microbial
pathogens as bio-control agents against important
insect pests of Adenthus triphysa  and Tectona
grandrs. Some pathogens isalated from the field
infected insects have given promising resuits ai  the
iaboratory level, Further investigations are in
progress.

Apart from routine project work, extension work
iglating 1o disease problems in nurseries and plantat-
ions of the Forest Department is also handled by the
Division. The Division maintains 2 refaerence collect-
ion of authentically identified fungal and bacterial
cultures and a herbanum of cisease specimens.

DIVISION OF PATHOLOG;



Interview

Vegetation: Mapping and Influences

Di. V. M. Meher-Homji, a well known ecologist
working at the French Institute. Pondicherry was
interviewed in May ‘86 by Evergreen.

our principal activities is mapging of vegetation
in coliaboration with the Forest Departments.
This scheme actually started in 1856 with the
technical co-operation of Indian Council of
Agriculiural Research and so far we have been
able to bring out twelve sheets of wvegetation
maps of India starting from extreme south, Kany.

Evergreen. You have been associated with the
French institute, Pondicherry for nearly three
decades. Could you kindly enlighten us on the
activities of the Institute?

Meher-Honyi.  We have got two sections in French
Institute; one is Indology dealing with research

in ancieat literature in Tamil and Sanskrnit, and
the other is the scientific section. The scientific
section was set up in 1956 with the main pur-
pose of studying features of the environment like
vegeiation, climate and soils which permitted
the South Indian cultures to  flourish. | am
associated with the scientific section and one of

akumarn upto 28°N. We could not cover the
remaining regions because under the Defence of
India rules we cannot take up areas near the

International boundaries. Now, apart from

WITH THE TECHNICAL CGC-OPERATION OF
ICAR WE HAVE BEEN ABLE TO BRING QUT
12 SHEETS OF VEGETATION MAPS OF INDIA

THE FRENCH INSTITUTE, PONDICHERRY
HAS TWO SECTIONS; INDOLOGY AND
SCIENTIFIC, THE SCIENTIFIC SECTION WAS
SET UP IN 1856 WITH THE MAIN PURPOSE
OF STUDYING FEATURES OF THE ENVIRON-
MENT LIKE VEGETATION, CLIMATE AND
SOILS.

FROM KANYAKUMARI IN SOUTH TO 28°N.

preparing vegetational maps we have als¢ been
studying the bioclimates, attempting to map
them at different scales and also carrying out
some work on forest soils.  in India, soil studies
are undertaken mainly in agricultural Jands.



Recently we have modernised our soil laboratory
with the view of studying in greater detail the
forest soils and the relationship between the for-
est soi!s and the edaphic factors on one hand
and the types of forest on the other.  Another
field of research at the French institute is Paly-
nology i. e., the study of polien grains.  Pollen
graing are somethirg hke cur finger prints and
by knowing the polien grains one can see 1o
which species they belong. It has got its appli-
cation in taxonomy, and alsc in reconstructing
the past history. So, polien grains bave been
cellected either from lake botloms or from peaty
sedimenis of mangrove areas or from hill areas
like Kodaikanal and Ooty and thesz together
with the soil parts are analysed at an interval of
every five centimeters. Any change that has
taken place in the vegetaiion can be deciphered
from the study of these pollen grains collected.
These are the main points of research at the
French Institute.

EFvergreen.  But the thrust item is the vegetation

mapping and what is special  about the maps
prepared by your Institue compared 10 ones pre-
pared by the Forest Survey, NRSA, Survey of
India etc.?

Meher-Homii. Good maps have heen prepared by

NRSA and Forest Survey of  India using
remote sensing technigues. There the aim is
mainly o know the percentage of the forest
cover, whereas we show the forest typologies
and also various slages of degradation of the
forest.  Now the first problem that would arise
is the very definition of a forest or the definition
of a thicket. So we have standardised the nom-
enclature according o the convention of the
Yengamby Conference and every physiognomic
landscape has a distinct  definition.  So when
we talk of a thicket we have to define it. A
hush would mean to us a low type of vegetation,
something like a thicket or a centinuous thicket,
But 10 an Australian, bush would mean tall forest

of eucalypts. So we have to be sure of our
defimtions first.

Evergreenr. Can you elaborate upon how these maps

are prepared?

Meher-Homji. You know, a good deal of informat-

ion already exists with the Forest Departments.
They have got good Stock Maps, Working Plans
and Forest Maps. But when we are studying reg-
ions hke Southern India we have to refer s0

many Working Plan maps, stock maps. and s0
on. So we have tried to bring together all this
information on one map. We could prepare this
map at 1:1,000,000 scale thanks to the co-oper- |
ation offered to us by by the Forest Department
of different states. Another important point
about these maps is the uniformity of the
methods. So many types of maps are being pro-
duced in the Worid today. But each map is pre-
pared based on decisive principles and one can-
not compare a map of South India with another

SO MANY TYPES OF MAPS ARE BEING PRE-
PARED IN THE WORLD TODAY. BUT EACH
MAP 1S PREPARED BASED ON DECISIVE
PRINCIPLES AND ONE CANNOT COMPARE
A MAP OF SOUTH INDIA WITH ANOTHER
QF SOUTH AMERICA OR SOUTHEAST ASIA.

of South America or South East Asia. Here we
have been following the methods of Professor
Gaussen who is acknowledged as the father of
vegetation mapping. His main principle 15 the
use of colours on the map to indicate the ecolo-
gical conditions. } mean. one could give any
colour for any type of vegetation, but then col-
our has 1o have an ecological or chimatic sigm-
ficance. Actually, Professor Gaussen evalved
this system of colour when he was a prisoner of
of war, During Second World War all the emin-
ent professors of France were taken as prisonors
of war by the German invaders. Then Professor
Gaussen had with him his data, both vegetat-
ional and climatic. He was preparing his docio-
ral thesis, So. on one hand. he had vegeta-
tion map, on the other various climatic data like,
rainfall, temperature, insolation and other para-
maters.

WE HAVE BEEN FOLLOWING THE METHODS
OF PROF. GAUSSEN WHO IS ACKNOWLED-
GED AS THE FATHER OF VEGETATION
MAPPING. HIS MAIN PRINCIPLE IS THE USE
OF COLOURS ONTHE MAP FOR INDICAT-
ING TYPE OF VEGETATION. | MEAN, ONE
COULD GIVE ANY COLOUR FOR ANY TYPE
OF VEGETATION, BUT THEN COLOUR HAS

TO HAVE AN ECGLOGICAL CR CLIMATIC
SIGNIFICANCE.




Now he tried to bring about similarity between
vegetation map and climatic map. Suppose for
temperature facter he gave pink colour, then he
found this did not coingide with vegetation map.
For example, southern slopes in northern latitu-
des have more suplight than the northern slopes.
So it adds up to the heat budget So he added
one shade more of pink for the southern slopes
and one shade less for the northern slopes. In
this manner the similarity was arrived at between
the two maps, vegstation and climatic. This was
how his system of mapping was evolved. You
know that in any atlas or in most of the maps
you find green colour indicating forest and any
type of forest whether tropical forest, sal forest,
teak forest, temperate pine forest. all would be
shown in green colour and grasslands having
different equality potentiafs would be shown in
yellow colour. Sa colour would lose significance

original evergreen forest. it will be shown in
violet colgur. If the evergreen forest is degraded
by man and brought 10 the stage of an open
Torest then we will use violet cotourbut in bands
instead of applving violet in full. Grassfands will

THE MOMENT YOU SEE VIOLET COLOUR
ON ANY VEGETATION MAP OF ANY COUN-
TRY YOU CAN IMMEDIATELY CONCLUDE
THAT IT DEALS WITA A PARTICULAR EN-
VIRONMENT AND THE POTENTIAL VEGE-
TATION wOULD BE OF EVERGREEN TYPE.

YOUKNOW. IN ANY ATLAS, OR MOST OF THE
MAPS YOU FIND GREEN COLOUR INDICAT-
ING FORESTS. AND ANY TYPE OF FORESTS
WHETHER TROPICAL FOREST, SAL FOR-
EST, TEAK FOREST, TEMPERATE PINE
FOREST, ALL WOULD BE SHOWN iN GREEN
COLOUR...... SO COLOUR WOULD LOOSE
ITS SIGNIFICANCE ON THE MAP.

on map. On the other hand, Gaussen used the
spectrum. blue colour for rainfall because blue
is the cotour of all water bodies, red for very
low ramnfall as in deserts to indicate heat and
burning effect and intermediate colours of the
spectrum 1o get the intermediate climatic con-
ditiens. Similarly, he se'ected red colour for high
temperature, orange for low and so on. He tried
1o superimpose the colour of the rainfall class
on the colour of the temperature class for ex-
ampie, i.e. for tropical humid regions like Kerala,
biue referring to high rainfall would be super-
imposed on red for high temperatures. The re-
sultant colour would be violet, Now, the mo-
ment ane sees violet colour on any vegetational
map of any country one can immediately con-
clude that it deals with a particular environment
and the potential vegetation will be of evergreen
type. This is the principle. Now these colours
given by the climatic complex would be used in
different manners and different patterns to indi-
cate the physiognomic stage. Let us say, it is an

be shown by a network of fine dots in violet
colour. Sa you can make out the degradations
of the series and also their potentiality. | mean
what will be its potential, whether it will evolve
into an evergreen forest, deciduous forest, elc.
So this can be brought out by the colours.

Evergreen. Could you please explain the preparation

of 1:1,000.000 scale manp, its data colleciion.
cartographic aspects eic.?

Meher-Homy,  You see, when we started in 19%6 it

was a very difficult task to gather data. Now, for
a small country like France which has been ex-
plored for centuries, gathering information may
not be a serious problem, whereas in India in
formation may be lacking for hundreds of square
kilometers. As it was difficuit to get the precise
information we had to siart with a smaller scale.
Then, of course, once this project was over at
one million scale. suggestions came from the
Fores: Dezpartments thamselves, 10 suivey in
more datails which could help the forest mana-
gement. With this aim in mind we started mapp-
ing at the scale of 1:250.000. The project vvas
launched around 1977 and we received good
deal of cooperation from the Chief Conservators
like Mr. K. K. Nair who very kindly came forward
that we should do the mapping of the Kerala
State and with his good offices he could offici-
alisz the scheme with Gavernment of Kerala. Mr.
Shyam Sunder, Chief Conservator of Forest of
Karnataka was also very much interested and so
was the Government of Tamil Nadu. At the same
time there was development in the field of re-
mote sensing. The satellite pictures became
available. '




THE CHOICE OF SCALE DEPENDS ON THE
AMOUNT OF DATA YOU HAVE GOT. TO
MAKE A MAP AT THE 1:1.00.000 SCALE,
YOU HAVE TO BRING ALL THE BASIC DATA
AT THE SCALE OF 1:2680,000. THEN YQOU
REDUCE IT TO 1:1,000,000 BECAUSE BY

REDUCTION YOU ADD PRECISION TO YOUR
MAP.

These satellite imageries helped us a great deal
in bringing out maps in 1:250,000 scale. The
choice of scale also depends on the amount of
data we have. | mean to bring out a map
at  the scale of 1:1.000.000 we have to bring
all our basic data at the scale of 1:250.000.
Then we reduce it to 1,000,000 because by red-
uction you add precision to your map. Similarly
for preparing maps at 1:250,000 scale we worked
at the scale 1:50.000 and the map was reduced
to 1:250.000. This way we increase the accu-
racy of the map.

Evergreen. There i3 already a classification existing

on forest types, for example, the classification of
Champion and Seth. Could you explain further
work in this line?

Meh wr-Homji. Now, | should say that the very

fact that this classification continues for almost
five decades speaks volumes of it. In the
first set of maps at 1:1,000.000 we tried t¢ intro-
duce the "'series of vegetation” of Professor
Gaussen but later we realised that the Forest
Officers were not quite familiar with this system
and for the latest series of maps of 1:260.000
scale we have come back to Champion's system
of classification. Now obviously when you (cok
into the details there are some nomenclatures in
Champion’s type with which it is difficult to
agree. Letme quote the use of tropical dry
evergreen forest of the Coromandel and Circar
Coast.  Here the regime is not typically tropical
It is what we call tropical dissymmeatric type with
the buik of rain occurring towards end of the
year in October-November and the rainfall curve
losing its symmetry as in the case of typical tro-
pical regime. Sa the regime cannot be called
typical tropical. The climate is not so particula-
rly dry in this area and the formation is not ever-

green. Dr. Baiasubramanyan has shown thatin
the thicket of Marakanam at least 50 per cent
species were deciduous. It would be more apt
to call it semievergreen formation and finally it

is not a forest in the true sense of the word, but *

is only a thicket. So like this, we do not com-
pletely agree with the classification of Champion
and Seth. But all said and done, it is the basic
classification which is understood by all the
Forest Officers and that is why we also decided
that instead of continuing with our classification
of series of vegetation, we refer to Champion’s
classification.

Evergreen. Please comment on the significance of

forest conservation?

Meher-Homyi.  Using the most recent satellite imag-

eries we find the forest cover of India to be only
about 10%,. But Forest Survey of India, in their
recent estimate maintains that 19% is under
forest cover. We beg to differ from that of NRSA
which has given a figure of ahout 149,. But |
think Birla Institute of Jaipur has also come out

WE FIND THAT THE FOREST COVER OF

INDIA IS ONLY ABOUT 109%. THE FOREST

SURVEY OF INDIA MAINTAINS THAT 19%
IS UNDER FOREST COVER WHILE NRSA
HAS GIVEN A FIGURE OF 149%,

SO LIKE THIS WE DO NOT COMPLETELY
AGREE WITH THE CLASSIFICATION OF
CHAMPION AND SETH. BUT ALL SAID AND
DONE. IT IS THE BASIC CLASSIFICATION
UNDERSTOOD BY ALL FQOREST OFFICERS

with a figure of only 11% under forest in india
and | think one of tha major problems is to pre-
serve whatever remains. We have not fully under-
stood the economic value of the various species.
Most of the foed items that we consume come
only from 20 species out of the 450 thousand
species of plants known all over the world. | think
we will have to look for other resources in the
years to come. Whatever we have been eating:
cereals, pulses, etc., are the gifts of our forefa-
thers. Though, through technological progress man
has been able to go to moon and what not, there
has been very little addition to our diet. Itis
said that there would be enough foodgrains to
eat but there will not be enough fuelwood to
cook it. So we have to go for those food items
which do not need cooking, like fruits. There
shiould be greater emphasis on fruits. For ex-
ample, the tribals eat the fruits of Donella rox-
burghii, But outside nobody knows sbout this.
Further, around Pondicherry we have got some-
thickets and they contain many useful species.
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iT IS SAID THAT THERE WOULD BE EN-
OUGH FOOD TO EAT BUT NOT ENCQUGH
FIREWOOD TO COOK IT. SO WE HAVE TO
GO FOR THOSE FOOD ITEMS WHICH DG
NOT NEED COOKING, LIKE FRUITS. WE
HAVE GOT MANY DELICIOUS FRUITS LIKE
DONFLLA ROXBURGHI!, SYZYGIUA SPP..
GARCINIA SPP. ETC.

One example is Ormocarpum sennorides (in Tami!
‘Elumpotti’y which is a climber, The leaves are
reporied 1o be good in mending fractures by a
local bone satting centre at Puitur near Tiru-
pathi. Their treatment is much more efficient by
use of these herbs than the teatment received
in some haspitals. But unfortunately they do not
give out names of the herbs or how thay uss it
Now we came to know through the natives
around the thickets, at Pondicherry that they
make use of the leaves of 'Elumpotty’. Unfortu-
nately what is happening is that these thickets
are being cleared. and in their place eucalypt is
being introduced. We are iosing all these with-
out knowing their importance.

Evergrzen. Couid you say something an tha debate
that is going on about thainfluence of forests on
rainfall?

Meher-Homyi.  Scientific publizations appearing ol
1872 argued in favour of no particular trend in
the declining rainfall in India  But in 1973,
Mr. Winstanley from U. K. came out with the
theory that the summer rainfall in the southern
zone of south Sahara and in the north-west part
of the Indian subcontinent was undergoing a
gradual decline since late 1920s and the winter-
spring rainfall of the Middle-East and the North-
ern Africen countries was increasing. This study
triggered off several investigations in India by
Meteorological Department and also by us.  We
ruled out the possibility of out and out declining
tendency of rainfall in the country as a whols.
We did some studies al the French Institutue us-
ing the 13 individual stations. Al one point in
the analysis we found that Mr, Winstanley had
combined the data of several stations together
including stations having totally different ten-
dencies. For example, mediterranean stations
havirg winter rainfall had been combinad with
the stations like Jodhpur and Bikaner with sum-
mer rainfall. S0 we analysed for individual sta-
tions in and around the Indian arid zone and we
found that there was no declining tendency of
rainfall. But then these studies have been carried
out with main meteorologie stations like Delhi,
Bombay or Madras which have lost their forest
wealth long back. So we thought it would be
interesting to select those stations which are
right i the midst of the forests and for which we
have longterm data, say about, 75 or 100 vears.
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In this manner we selected two groups of stations
both near forests but with one group undergoing
large scale deforestation and the other group main-
taining 1ts forest wealth intact. Then we tried 1o com-
pare the trends between these two groups of stations.
For example, Hosanagar in Karnataka which islocated
in the edge of the Linganmakki reserveir. underwent
largescale deforestation because all the virgin forests
were destroved to make room for the reservoirs. Ano-
ther example is Munnar. where we have been noticing
decreasing forest cover since 30 vears  We tried to
study the trend between two groups of stations and
found that wherever the declining forest cover was
speciacular, the tendencies of decline of both rainfall
and number of rainy days was higher than th2 stati-
ons which had maintainad thair original forest
' would likz to tell you somathing more also. Let
us take the case of Qotacamund in the Nilgin and
there als> so much forest wea'th has declined and
again thz rainfall was reparted to be somzathing like
376 rainy days for five years in the last century.
Presently. in the last five year period Ooty experien-
ced anly about 270 rainy days. Also, if you compare
the rainfall during the years 1901 to 1920 it was
1400 mm  and in the last 20 years itis only about
1200 mm. Now. paraliel to the decling in the amount
of rainfall, the number of rainy days have also come
down due to serious alterations with the landscape
The last point | would like to make is the effect of
forests on different types of rainfall. We have
orographic rainfall due to the effect of the mountains.
thien we have convestional rains, wa have cyslones
and depressions. Forests cannot influence cyclones
but yet forests do play a considerable role in conve-
ctional rainfall.  Now it is said that Chota Nag:

WE HAVE ODROGRAPHIC RAINFALL DUE TO
THE EFFECT OF MOUNTAINS, THEN WE
HAVE CONVECTIONAL RAINS. CYCLONES
AND DEPRESSIONS. FOREST CANNOT IN-
FLUENCE CYCLONES, BUT FORESTS DO
PLAY A CONSIDERABLE ROLE IN CONVECT
IONAL RAINFALL.

pur Plateau in Bibar was well wooded in  the last
century. Then it used 10 receive the convectional
rains or instability showsirs  in the afternoons of
premonsoon nonths.  These favoured tea gardens
But the forests were cleared later on and in spite of
no apparent reduction in the total rainfall, instabulity
rains vanished and consequently it is no longer possi-
b'e to cultivate tea there. O



Eravikulam National Park :

The Eravikulam National Park is located between
76°50° 77°10°E longitude and 10°7° to 10°19° N
iatitude along the crest of the Western Ghats in
ldukki district of Kerala State. The area is flanked in
the south by Anai Mudi (2690 m}, the highest peak
in peninsufar India. Part of the northern boundary

coincides with the state boundary of Tamil Nadu. The
south and east are bordered by tea estaies and the
western side by the Reserved forest of Munnar

division. The closest town is Munnar, lying south
of Eravikulam WNationai Park. which s connected
to Kottayam (148 km) and Ernakulam (130 k)
by road. The nearestroad is the one from Munnar
1o Udumalpet (Tamil Nadu). passing just east of

the park. The accessto the paik is through the tea
estates of the Tata Tea Company. A motorbike

track is maintained from Vaguvarrai tea estate 1o the
central piateau of the park which is krniown as Hamil-
ton Plateau. inside the National Park there 18 no
motorable road. Rajamally, the headquarters of the
park is 16 km from Munnar.

Climate

The climate of Eravikulam plateau. eventhough
net typically tropical is often referred to as tropical
montane. Due to the effect of altitude, low tempera-
ture is prevalent during the winter months. The maxi-
mum temperature recorded during 197910 1981 1n
Eravikulam hut area is 29°C in May and minimum
-3°C in January. The area receives heavy rainfall,
bulk of which is precipitated by south-west monsoon
between June and August, and rest in Qctober-
November by north-east monsoon. The average rain-
fall recorded at Vaguvarrai Estate near Eravikulam is
4080 mm for the vears 1967-79. Strong wind and
mist occur in the rainy season. Eravikulam and adja-
cent areas are subjected to lesser degree of biotic
interference when compared to similar areas like
Nilgiri and Palni Hills. The best time to visit Eravi-
kulam National Park is from January t0 May.

Fig. 1. Genersl view of Eravikulam Nationa! Park
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History

A conservation programme  implemented by the
Eritish tea planters of the Kannan Devan Hill Produce
Co. led io the preservation of this unigque area which
was recently named as Eravikulam National Park. The
altitude and climate of the area were not suitable for
plantation crops like tea. The company looked after
the area, maintained the requlations for speort huni-
ing of game animals and fishing, ably supperted by
High Range Wildlife Preservation Association and
High Range Angling Association formed in 1828 and
1933 respectively. Muduvas. the native tribals there
were working as game-watchers and the managers
of the adjacent estates were functioning as game
wardens of the area.

When the land reforms came into effect in 1971,
ownership of all uncultivated land was vested with
the Government. The smooth iransfer of the area to
the Governmeni of Keralawas carned out by Mr. J. C.
Gouldbury, the then Chairman of the High Range
Wildlife Preservation Association. Subseguently, in
1975 the area was gazetted as a Wildlife Sanctuary
and in 1978 it was dectared as a National Park com-
prising 105 km? which includes a unique area of
rolling grasshills and shola forests in the mountain
folds. In this way the habitat of the largest’ populat-
ion of Nilgiri Tahr in the world was protected.

Forest types and flora

The grassland and shola of Eravikulam are very
much similar to that of Nilgiri Plateau. (Fig. 1}
Shetty and Vivekananthan (1971} have given details
of the flora of Anal Mudi and surrounding regions.
Qut of the 182 taxa of flowering plants collected
from an altitudinal range of 1925 m to 2695 m. 82
were found in the sholas. 8 confined to the fringes
of forest along banks of streams and the remaining
84 were restricted to the grasslands. The shola spe-
cies consisting of herbs, shrubs, climbers and epi-
phytes constitute 29 species of which 15 are restrict-
ed in their distribution to the Western Ghats and
adjacent regions. Sholas of Eravikulam abode chara-
cteristic trees like Actinodapfinz bourdilfoni, Elseo-
carpus recurvatus, lHex denticulata, | wightiana,
Ligustrum perrottstis, Litses wightiana var. tomen-
tosa, Mich=lia nilagirica, Microtropis ramvfiora. Pithe-
celichium subcoriaceurn, Pitlosporum tetraspermum,
Symplocos pendufa and Syzvgium srnotiisnum. The
trees are generally stunted, rarely excesding 6 m in
height, with branches and trunk covered by mosses,
lichens, orchids. tree ferns and other epiphytes. There
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are no distinct canopy layers and it is a continuum
from undershrubs to shrubs and larger shola trees.
in the transition zone baiween montane woodlands
and the typical tropical wet gvergreen forests, the
tree height ranges from 10 t0 19 m.  The principal
tree species in this area include Aporusa sp. £lseoc-
arpus oblongus. Eurya nitida, Garcinia cambogia var.
papifla. Gomphandra coriacea and Mastixia arborea,
The undergrowth mainly consists of Strobifianthus.

In the grasslands, 94 species were recorded of
which 45 are those confined to the montane zone of
Southern India. Another 18 species are restricted to
Woestern Ghats and Sri Lanka. Thare is high inci-
dence of endemics to Anai Mudi and its adjoining
areas. Habunaria flabelliformis, Impatiens anaimudica,
/. cogltropis. {. pandata, [. platyadena, Isache fisehers
and Sonerifa nemakandensis are the seven such end-
emics occurring In the regions.

The adverse effect of fire. the physiological
drought induced by the frost during winter on the
seedling of forest species, are th2 reasons limiting
the distribution of the shela forest. According to
Meher Hamji {1965) the species which thrive wall
in the open areas at higher elevation are cold resis-
tant. There is also a possibility that wind and soi
moisture might also limit the expansion of sholas.

Muduva colonies are located at elevations of
1200 m and very rarely up to 1800 m. They practice
shifting cultivation outside the park area. Thare is
no recaord of shifting cultivation within the limits of
thie National Park.

Fauna

Nilgiri tahr {Hemitragus hyfocrius) is an endan-
gered species restricied to some pockets in the Wes-
tern Ghats (Fig. 2). Largest known wild populat-
ion of it exists in Eravikulam National Park.  Based
on a survey work of Davidar (1978), Nilgiri tahr is
occurring in 18 different areas along the Waestern
Ghats with a total population of 2,200 animals of
which about 550 animals are canfined to Eravikulam
area. In 1983, thetishr population of Eravikulam
National Park was 700 (Varghese. 1883). Our know-
ledge on the behaviour and ecology is réstricted 10
the investigations by Rice (1984}, Nilgiri Tabr is
mostly restricted to steep cliffy areas and grasslands
and do not stay in sholas. They could be seen in
herds numbering upto hundred and fifty animals.



THE CHOICE OF SCALE DEPENDS ON THE
AMOUNT OF DATA YOU HAVE GOT. TO
MAKE A MAP AT THE 1:1,60.000 SCALE,
YOU HAVE TO BRING ALL THE BASIC DATA
AT THE SCALE OF 1:260,000. THEN YOU
REDUCE T TO 1:1,000.000 BECAUSE BY

REDUCTION YOU ADD PRECISION TO YOUR
MAP.

These satellite imageries helped us a great deal
in bringing out maps in 1:250,000 scale. The
choice of scale aiso depends on the amount of
datawe have. 1 mean 1 bring out a map
at the scale of 1:1,000.000 we have to bring
all cur basic data at the scale of 1:250.000.
Then we reduce it to 1,000.000 because by red-
uction you add precision to your map.  Similarly
for preparing maps at 1:250,000 scale we worked
at the scale 1:50.000 and the map was reduced
to 1:250,000. This way we increase the accu-
racy of the map.

Evergreen. There is already a classification existing

on forest types. for exampie, the classification of
Champion and Seth. Could you explain further
work in this line?

Mehr-Homji. Now, | should say that the very

fact that this classification continues for aimost
five decades speaks volumes of it. In the
first set of maps at 1:1,000.000 we tried to intro-
duce the “'series of vegetation” of Professor
Gaussen but later we realised that the Forest
Ofticers were not quite familiar with this system
and for the latest series of maps of 1:2%0.000
scale we have come back to Champion's system
of classification. Now obviously when you look
into the details there afe some nomenclatures in
Champion's type with which it is difficult to
agree. Let me quote the use of tropical dry
evergreen forest of the Coromandel and Circar
Coast.  Here the regime is not typically tropical
it is what we call ropica! dissymmetric type with
the bulk of rain occurring towards end of the
year in October-November and the rainfall curve
losing its symmetry as in the case of typical tro-
pical regime. So the regime cannot be called
typical tropical. The climate is not so particula-
rly dry in this area and the formation is not ever-

SO LIKE THIS WE DO NOT COMPLETELY

green. Dr. Balasubramanyan has shown that in
the thicket of Marakanam at least 50 per cent
species were deciduous. It would be more apt
to call it semievergreen formation and finally it ,
is not a forest in the true sense of the word, but
is only a thicket. So like this, we do not com-
pletely agree with the classification of Champion
and Seth. But all said and done, it is the basic
classification which is understood by all the
Forest Officers and that is why we also decided
that instead of continuing with our classification
of series of vegetation, we refer to Champion's
classitication.

Evergreeri. Please comment on the significance of

forest conservation?

Meher-Homji,  Using the most recent satellite imag-

eries we find the forest cover of India to be only
about 10%,. But Forest Survey of India, in their
recent estimate maintaing that 18% is under
forest cover. We beg to differ from that of NRSA
which has given a figure of about 149, But |
think Birla Institute of Jaipur has also come out

WE FIND THAT THE FOREST COVER OF

INDIA IS ONLY ABOUT 10¢%, THE FOREST

SURVEY OF INDIA MAINTAINS THAT 189%
IS UNDER FOREST COVER WHILE NRSA
HAS GIVEN A FIGURE OF 14¢.

AGREE WITH THE CLASSIFICATION OF
CHAMPION AND SETH. BUT ALL SAID AND
DONE, IT IS THE BASIC CLASSIFICATION
UNDERSTOOD 8Y ALL FOREST OFFICERS

with a figure of only 119, undszr forest in India
and | think one of th2 major problems is to pre-
serve whatever remaing. We have not fully under-
stood the economic value of the various species.
Most of the food items that we consume come
only from 20 species out of the 450 thousand
species of plants known all over the world. | think
we will have to look for other resources in the
vears to come. Whatever we have been eating;
cereals. pulses. etc., are the gifts of our forefa-
thers. Though,through technological progress man
has been able to go to moen and what not, there
has been very little addition to our diet. Itis
said that there would be enough foodgrains to
eat but there will not be enough fuelwood to
cook it. So we have to go for those food items
which do not nesd cooking. like fruits. There
should be greater emphasis on fruits. For ex-
ample, the tribals eat the fruits of Donells rox-
burghii. But ouiside nobody knows about this.
Further, around Pondicherry we have got some-
thickets and they contain many useful species.

9



IT IS SAID THAT THERE WOULD BE EN-
OUGH FOOD TO EAT BUT NOT ENOUGH
FIREWOOD TO COOK IT. SO WE HAVE TO
GO FOR THOSE FOOD ITEMS WHICH DO
NOT NEED COOKING. LIKE FRUITS., WE
HAVE GOT MANY DELICIOUS FRUITS LIKE
DONFLLA ROXBURGH!, SYZYGHJAM SPP.,

GARCINIA SPP. ETC.

One example is Ormocarpum sennorfes (in Tamil
‘Blumpotti’y which 1s 2 climber. The leaves are
reported to be good in mending fractures by a
local bone satting centre at Puitur near Tiry-
pathi. Their treatment is much more efficient by
use of these herbs than the treatment received
in some hospitals. But unfertunatery they do not
give out names of the herbs or how thay us2 it
Now we came !0 know through the natives
around the thickets, at Pondicherry that ithey
make use of the leaves of 'Elumpotty’. Unfortu-
nately what is happening 15 that these thickets
are being cleared, and in their place eucalypt (s
being introduced. We are losing all these with-
out knowing their importance.

Evergreen.  Couid you say something on the debate

that is going on about tha influgnce of forests on
rainfall?

Meher-Homyi. Scigntific publizations appearing till
1972 argued in favour of no particular trend in
the declining rainfall in India. But in 1973,
Mr. Winstanley from U K. came gul with ths
theory that the summer rainfali in the sauthern
zone of south Sahara and in the north-west part
of the Indian subcontinent was undergoing a
gradual decline since late 19205 and the winter-
spring rainfall of the Middle-East and the North-
ern African countries was incréeasing. This study
triggered off several investigations 0 India by
Meteorclogical Department -and also by us. We
ruled out the possibihity of out and out declining
tendency of rainfall in the country as a whaole.
We did soms studies at the French Institutue us-
ing the 13 individual stations. Al one point in
the analysis we found that Mr. Winstanley had
combined the data of several stations together
including stations having totally different ten-
dencies. For exemple, mcditerranean  stations
having winter rainfall had been combinad witn
the stations like Jodhpur and Bikaner with sum-
mer rainfall. So we analysed for individual sta-
tions in and around the Indian arid zona and we
tound that there was no declining tendency of
rainfall. But then these studies have been carried
out with main “meteorologic stations like Delhi.
Bombay or Madras which have lost their forest
wealth long back. So we thought it would be
interesting to select those stations which are
right in the midst of the forests and for which we
have iongterm data, say about, 75 or 100 years.
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In this manner we selected two groups of stations
both naar forests but with one group undergoing
large scale deforestation and the other group main-
taining its forest wealth intact. Then we tried 1@ com-
pare the trends between these two groups of stations,
For example. Hosanagar in Karnataka which is located
in the adge of the Linganmakki reserveir, underwant
largescale deforestation because all the virgin forests
were destroyed to make room for tha reservoirs. Ano-
ther example is Munnar, where we have been noticing
decreasing forest cover since 30 years  Wae tried to
study the trend betwsaen two groups of stations and
found that whearever the declining forest cover was
spectazular. the tendencies of decline of both rainfall
and numier of rainy days was highar than th2 siati-
ons which had maintainad their original forest
I would hkz to tell you somsthing mare also. Let
us take the case of Qotacamund in the Nilgiri and
there als> so much forest wealth has declined and
again thz rainfall was reported to be somzthing like
376 rainy days for five years in the last century.
Presently. in the last five year period Ooty experien-
ced only about 270 rainy days. Also, if you compare
the rainfall during the years 1901 to 1920 it was
1400 mm  and in the last 20 vyears itis only about
1200 mm. Now, paraliel 1o the decline in the amount
of rainfall, the number of rainy days have also come
down due to serivous alteralions  with the landscape
The last point | would like to make is the effect of
foresis on different types of rainfall. We have
arographic rainfall due to the effezt of the mauntains.
then we have convectional rains, wa have cyclones
and depressions.  Forests cannot influence  cyclones
but yet forests do play a considerable role in conve-
ctional rainfall.  Now it 1s said that Chota Nag-

WE HAVE OROGRAPHIC RAINFALL DUE TO
THE EFFECT OF MOUNTAINS, THEN WE
HAVE CONVECTIONAL RAINS. CYCLONES
AND DEPRESSIONS. FOREST CANNOT IN-
FLUENCE CYCLONES, BUT FORESTS DO
PLAY A CONSIDERABLE ROLE IN CONVECT
[ONAL RAINFALL,

pur Flateau in Bihar was well wooded in  the last
century. Then it used to  receive the convectional
rainsg or instability showars in the afterncons of
premonsoon n.onths. These favoured iea gardens
But the forests were cleared later on and in spite of
no apparent reduction in the total rainfall, instability
rains varished and consequently it i1s no longer possi-
ble to cultivate tea there. |



Other herbivores present in Eravikulam National
Park include sambar (Cervus wnicoicr), gaur (Fos
gaurus), barking deer (Munuscus muntiiak} and
elephant rElenhas maximus). The carmivores comprise
tiger (Panthera tigris}. paniher. black panther 7Pzn-
there pardus). wild dog (Cuon &lpinus), jeckal
(Canis aurgus) jungle cat (Felis chaur) Nilgiri marten
(Martes gwatkinsij.  stripednecked mongoose (Her-
pestes vitticollis} etc. The arboreal mammals ocgurr-
ing in the sholas are Nilgiri langur (Presbyus johi)
and giant squirrel {Rarufz in %icy).  Sloth bear (Me-
lursus wrsings) is not reporied in the Eravikalam Pla-
teau. Trouts thrive well in the streams in the ares ard
there is no report of otter or crocodile from such
high a titudes.
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Fig. 2. A herd of Nilgiri Tahr

Some typical birds of the area includs taughing
thrush, black and orange flycatcher, south indian
black bulbul, pied bushchat, Malabar crested lark
and Nilgin pipit. Blackwinged kite and kestrel are
also seen hovering in the open. Eravikulam National
Park area is blessed with inaccessibility especialiy
during rainy season, If properly managed. the park
will be a monument of wilderness, a magnificient
ptece of hill country and an area which in the course
of time can transform into an excellent park for those
who would like to hike, fish and observe wildlife,
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Avenue Trees

Plants with attractive fiowers angd foliage gained
importance since man started  domesticating witd
plants. They provide comfort both to body and mind.
Trees have always been the source of inspiration to
the ancient vyogis and monks and they performed
their prayers and meditation under the canopy of
{rees.

The practice of planting ornamental trees along
roadsides and building premises was primarily meant
to enrich tha scenic beauty. Besides beautifying the
area trees perform a varicty of services to man. They
abaorb carbon dioxide from the atmosphere and re-
lease oxygen, filter dust from the air and provide
shade. Plants with rough bark surface and tomentgose
leaves reduce the noise pollution considerably and
serve as indicators of toxic chemicals in the atmosp-
here. When polivtants like sulphur dioxide and hydro-
gen fluoride reach critical level in the aimasphere.
plants get injuredand exhibit characteristic sympioms.

The selection and arrangement of plants 1s a
crucial step in the ultimate success of avenue plan-
ting. it should be borne in mind that usually avenue
trecs are planted in an environment different from
their natural habitat and they have to bear with a
variety of adverse factors for healthy growth and
survival. 50 emphasis should be laid on native spe-
cies as far as possible. The sarlier rulers of the prin-
cely states of Kerala considerad, planting trees along
roadsides as a service 10 the people. Their choice
was entirely native species such as Mange (Mang;-
fera indica), Jack (Artocarpus heterophyifus). Vella-
ppayin (Vatzria indica), Undappayin (Vatice chinen-
sis} ~tc. which can bz sean along the roadsides to-
date. Same of them are more than a century oid.

in tropics. avenue trees should be preferably of
evergreern type that provide shade during summer.
Since the roads of Kerala are not so wide, trees with
dense oblong crown will be suitable. For landscap-
ing, trees with attracltive flowers are more suited.
Trees with different flowering seasons can be chosen
s0 that throughout the year at Isast a few will be in
flowers. Combination of trees with various flower
colaurs 15 also important. An avenue, with trees of a
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single specias having uniform crown shape, cCreates
a much be‘ter appearance than the one with differem
species having diiferent crown shapes. For attaining
the uriform crown shape nesessary pruning operat-
ions are necessary. Tne planing mathod and arrange-
ment are also very 1mportant in improving the assthe-
tic valug. Plants should b2 of the same age and are
to be planted at egual distarce 1n a straight line.

Protection of trees against pests, diseases, injury
10 stem and rools s very important in the maintena-
nce of avenue trees. During eariy stages the plants
should be pretected from grazing. Damage of termi-
nal bud results in deformed crown shape. Mechanical
injury to the park shouid be prevonied. It s often
through the injured bark the pathogens gain entry
into the stem and cause deeay and death,  Dumping
large granitz stones around the trges, driving nails
into the stem for disglaying boards ewc. should be
prevented, While cutling trenches near the trees,
care should ba taken not to damagse roots. Burning
of wasle materias and dumping of toxic chemicals
near the tregs are 1o be avoided.

Most of the species planted as avenue trees in
Kerala are exolics [Poftcohoram sp. Dolonix regia,
etc.}. The only merit with these exotics is 1hat they
produce aitractive flowers. These are preferred for
faster growth during the early stages. But most of
them have shallow root systems and are susceptible
to upiooting wth time.  Further, they are prone fo
attack by various pesis and diseases and do not pro-
vide shade during summaer,

A few of the native lowland evergreen species
such as Diaspyros micrephiviia,  Carsflia brachiata,
Mimusops clong:.  Maengifers indica  (wild type)
Strombosia cevianica. Vateria indica. Filicium decip-
fens, Artocarpus hirsutus, Calophylium apetafum,
Pongamia pinnata,  Aglary roxburgiiana, Ormesia
travancarica are worth trying. These species besidas
their zesthetic appeararce, vicld veluable timber, that
can be put to a veriety of erd uses.

N. SASIDHARAN
Division of Boiany [Taxonomy)




Criteria and Systems for Classifying Vegetation -

Thare are different systems for classifying natural
vegetaiion. Bassed on certain generally accepted
criteria all e systems  are formu'ated.  The major
criveria for ciassifying vegetustion are given here in an
ahstract form.

. PROPERTIES OF THE VEGETATION

A Pivysiogromic and struztural critena.
1. Certain life forms or growth forms
a. Dominant life forms
b Combination of life forms
Vertizo' stratiftcation (layening) and orga-
riizational development (lhe complexity in
structure as produced by arrangement of
diffcrent nig forms).
3 Periodicity
B. Fionstic criteria
1. Asingle plant species {in spscial cases
2-3).
a. The dominant species (in teyms of
ieight, cover or combination of both}.
b. The most frequent saecies (or most
NUMErouUs specins).
2. Certain group of spacies.
& Sialislicaliy cerived piant groups
i. Constanl species
. Cifferential spocies
Hi. Character species
b. Plant groups derived without using
vegetation siatistics.
i. Species of same ecological signifi-

L)

cance.
li. Species of same geographical signi-
ficance.
iti. Species of same dynamic signi-
ficante,
C. Numerical relation eniteria {Community coeffi-

cient)
1. Botween different spccies.
2. Between gifferent communities.

II. PROPERTIES CUTSIDE THE VEGETATION
A, The presumed final stage in vegetation deve-
lgpment (Climax).
1. Defined by life form combination.
2. Detined by florisuc criteria.

2. The kabitat or envirgnment,
1. Cartain site faclors

a. Climite

b, Waier reiations

¢ Soi

d. Anthrosogentc  influences (manage-

ment praciices)
2. Combiratron of site factors.
C. Geogrzphical locatnn of communities.

1. PROPERTIES COMBINING VEGETATION AND
ENVIRONWVENT
A, By independent ansalysis of vegetation (in

sensc of 1) and independent analysis of en-
vironmerital cocmponenis  and subsoquent
correlation (e. g, thraugh malching of map
urits).

B. By combined analysis of vegatation and
environment and emphasis on interderen-
dencies in the funcrionai sense.

Based on the above mentioned critcria the vege-
tation was classiflicd in to differert systems. Some of
1the best known systems are as follows.

1. The physiognomic classifization o Grisebach
(1872) and Drude {1892}

2. The environmaonially  onigted classification of
Warming {1909 Graebner (10256) and Sukachev
(1932).

3. The physiognomic ecological classifization  of
of Schimper (1898). Diels & Mauick (1908),
Brockiman-Jerosch & Rubel (1912), Du Rietz
(19213 and Rube. (1833).

4. The areat-geographic-fioristic classification of
Schimid (1983)- based on geographical distance
of spacizs.

(a3}

The dynamic flonstic classification of Clements
(1916, 1928). Tansely and other American &
British ecoiogists - based on the final stage of
vegelation development.

8. The florisiic structural classification of Cajander

{1909) and Braun-Blvanguat {1928).

Each of hecse sysiems nas certain advantiages
and disadvantages, Their common disadvantage is
certain inhiexitility in adharing to a predefined con-
efstancy. Conseguentiy they cannot do Justice 1o the
natural variakiiity of vegetaiion.

A R, R, MENON
Division of Ecoiogy
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Conservation of Wildlife Qutside Sanctuaries~a Plea

Introduction

Forests of Kerala are endowed with rich wildlife
wealth and the Wildiife Sanctuaries such as Perivar
Tiger Reserve, Silent Valley National Paik and Eravi-
kulam National Park are famous for their wild ani-
mals. Wildlife Protection Act (1972} provides pro-
tection for all forms of wildlife both in sanctuaries
and other reserved forest areas. Various management
strategies are being practiced for the protection and
conservation of animal popuiations there. Apart from
these well managed sanctuaries, wildlife thrives in
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other reserved forests alsa. The status and distribution
of wild animals in those tracts are ill undeistood.

In order to gather information on the status and
distribution of important wild animals in the reserved
forests, other than the notified wildlife sancluaries a
questionaire survey was caried out covering selected
areas. Data obtained from different places were
mainly based on experience of the cencerned forest
officials. Information relating to the presence or
absence of 28 important wild animals received from
21 places {Fig. 1) are discussed.

Herbivores

OfF all the major herbivares, viz., elephant, bison,
Nilgiri tahr, sambar deer, spotted deer. wild boar,
hare, barking deer and mouse deer, elephant and wild
boar are reported from all the places while gaur and
spotied deer from only limited areas. Spotied deer is
not reported from Southern Kerala, Out of the 21
places eight places do not contain any population of
gaur. The absence of gaur from most of the locations
may be due 10 the consiant habitat deterioration and
uninterrupted poaching. Sambar deer. shows homo-
genous distribution from north 10 south. Barking deer
is reported irom eighteen places and mouse deer
from almost all the tracts.

Carnivores, radents and civets

Among carnivores tiger and leopard are reported
from eleven locations. Distribution of wild dog, is
more or less even and is reported from sevenicen
iocations.

Rodents are found in iarge numbers throughout.
Malabar giant squirrel was absent only in two places.
Flying squirrel is distributed uniformly. porcupines,
hare, smail Indian and toddy cat are distributed
throughout.

Non.human primates

Amaong the primates of Kerala, bonnet macaque
enjoys wide distribution. [t is reported from nineteen
locations during the present survey. Slender loris, is
found at eight places outside the sanctuary limits,



Hanuman langur {common langur) is accounted from
the northern part of the state adjcining Karnataka.
Lion tailed macaque. found in evergreen forests is
not recorded from anywhere.

Other animals

Qut of the three types of bears found in India,
sloth bear alone is seen in Kerala and is reported
from 1en places. Otter is reported from fourteen
places and pythons ihrive at 17 localities. No infor-
mation onthe presence of crocadiles is received from
any of the places.

Discussion

Those reserved forests where there was a remar-
kable conceniration of such animals compared to
adjacent areas were declared as Wildlife sanctuaries,
tiger ressrves and national parks. Due 10 this proce-
dure a feeling has developed that other areas do not
qualify for the protection of wildlife, eventhough
Wildiife Protection Act (1972) is applicable 1o the
entire State.

From the present survey it is inferred that there
is a relatively high animal population outside the
sanctuary imits too. For example, animals such as
elephants, sambar deer. spotied deer. porcupines,
hare, gaur and giant squirrel, have a wide distribut-
ion outside the sancturies also. At present, the pro-
1ection and conservation of wild animals outside the
Wildlife sanciuaries are in jeopardy. From figure-2 it
is further evident that the Wildlife sanctuaries, tiger
reserves and national parks are kept as isolated islands
for animaf populations. There is no connection or
continuation between them. lIsland populations will
initiate the processes of inbreeding which wall de-
teriorate the status of individuals and the gene pool
as a whole. In order to avoid this, we should extend
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the practice of wildlife conservation to all reserved
forests and plantations in fits totality. Isolated ani-
mals wait for the prowling of conservation minded
managers.

E. A, JAYSON
Division of Wildlife Biclogy
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Plant Protection Chemicals - |l

Fungicides

In plant diseases control, use of chemicals play
a very important role, as most of the diseases caused
by fungi can be controlled or managed by the use
of chemicals. These chemicals called fungicides, are
used either as eradicants or protectants or Systemic
compounds  Protectants are those chemicals which
provide protection against infection at the site of
application. Eradicants cure an established infection
at the site of application. Systemic fungicides which
are of recent origin. aré those which can prevent
development of infection in parts of the plant, away
from the application site. Usually fungicides of this
group are absorbed and translocated. The fungic-
ides are classified on the basis of their chemical
nature.

Copper Compounds

BORDEAUX MIXTURE

Bordeaux Mixture is an aqueous suspension of a
flocculent, blue, slowly settling amorphous  precip-
itate possessing great ienacity when freshly prepared.
Under normal conditions the precipitate consists
of cupric hydroxide stabilised by absorbed calcium
sulphate. On using. 1 1s presumed that calcium
cuprite is formed.

Formulations available © The most generally used
formulation is 1%, Bordeaux Mixture. i e. one
kg of copper sulphate, one kg of quick lime and
100 litres of water.

Application : A general protective fungicide for
foliar application. It is applied for the conirol
of powdery and downy mildews, blight, leafspot
and rot diseases.

COPPER OXYCHLORIDE

Alternate name . Fytolan, Biitox. Blue copper, My-
cop. Copex, Patrycop.

Formulations svaidlable © 4-8%, Dust and 509, WDP

Application © 1t is a green to bluish green powder
and has been deveioped 10 replace Bordeaux
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Mixture. Widely used in the control of leafspots.
downy mildews and rust diseases.

Doszge . 1-1.2 kg aifha. or as 2-3 g Formulation in
one litre of water.

Mercury Compounds

Organo-Mercuric Compcunids

These are used as seed dressing agents to control
seed horne diseases. They should not be used as
foliar sprays and are highly toxic to bees. Becsuse
of their high toxicity to mammals and high persis-
tance, the use of mercurials should be avoided.

PHENYL MERCURY ACETATE (PMA)

Afternate name ;| PMA. Agrosan
Toxicity - Acute oral LD 50 to rats 10 mg/kg
Formulation available : 1%, mercury dust

Application :  Seed dressing agent 1-2 Formulation
for one kg of seed.

METHOXYETHYL MERCURY CHLORIDE (MEMC)
Afternate name ;  Aretan, Agallol, Ceresan, Emisan

Toxicity - Acute oral LD 50 for mammals 30-50

mag/fkg
Formulstions avaitable © 2 5%, 3%, and 6%, mercury
Application . As a seed dressing agent and in some

cases as soil drench for the control of damping
off and rot diseases.

Dozage © 1-2 gjkg of seed as seed dresser, 1g/lit.
for soil drench.

Sulphur Compounds

SULPHUR

Sulphur is used as a protective fungicide and
acaricide. They are generally safe except to some
sulphur-shy varieties.

Alternate names | Hexasulf. Flowers of  sulphur

(sublimed sulphur), Fliour suiphur (ground rock

sulphur)



Formulations available . Dusts available with 157%,
inert matarial to avoid “balling’”, 80% wettable
sulphur, 50%, colloidal sulphur.

Application © Used in the control of powdery mild-
ews and mites.

Dosage © As dust 16.5 kg/ha., as spray 2.5 kg aijha.
Dithiocarbamates and Thiuram Disulphide
Compounds belonging to this group are general

purpose fungicides used in the control of downy
mildews, leafspots, blight and rust diseases.

ZINEB
Alrernate name . Dithane Z2-78
Toxicity . Acute oral LD 50 for rats > 5200 mg/kg

Formulations availabie . 75%, WDP

Application . A foliar applied protective fungicide.
Non-phytotoxic except to zing shy varieties.
Used against leaf spot. blight, mildew and rust
diseases.

Dosage © 1.5-1.75kg aifha oras 2-3 g formulation/lit.
of water.
withkolding pericd © Two weeks

ZIRAM

Alternate name ;. Zirlate, Ziram, Cuman

Toxicity : Acute oral LD 50 for rats 1.400 mgjkg
Application :  Protective fungicide for the control of
early blight, anthracnose and leaf spot disease

Dosage: 1.6 - 1.7 kg aijha or 2-3 formulation / ljt.
Withholding period : Two weeks
MANCOZER

Alternate name ©  Dithane M-45

Toxicity : 6000 myikg for rats
Formuletion avaifable : 75% WOP

Application : Foliar applied protective fungicide
effective against a wide range of foliar diseases

Dosage : 1.5.1.75 kg aifha or 2-3 g formulationylit.

Wrthholding period © Two weeks
THIRAM

Afternate name ©  Thiride, Hexathir or TMTD
Toxicity © 350-850 mg/fkg for rats

Formulation avaifable : 75% WDP

Application . Used as foliar sprays and seed dressers.

Found effective in pre and post-emergence
damping off.

Dosage : 1.5-1.7 kg ai/ha, 2-5 g/lit. or 3 g/kg as
seed dresser

Withiolding period . Two weeks
Trichloromethy!l Tin Compounds

CEPTAN
Afternate names ;. Orthocide 40, Hexacap, Captaf

Toxicity : 9000 mgfkg for rais. Often may cause
skin irritation

Formularion available © 80%, WDP

Apolication ;. Protective fungicide and seed dressing
agent against a wide variety of diseases. Should
not be used on fruits meant 10 be canned as it
causes "'tainting’

Dosage = 1.2 kg aifha. 3 gjkg as seed dresser

Withholding veriod . Two weeks
Systemic Fungicides

Systemic Fungicides are those chemicals which
on application to various plant parts are absorbed by
the plant tissues. translacatad upwards or downwards,
acting directly on the pathogen or through its meta-
bolic products, control plant disease away from the
place of application. Bur in case of non-systemic
fungicides, the efficacy depends upon its correct
placement in relation 1o the pathogen. This limitation
can be overcome by the use of systemic fungicides.
Here also, the fungicides are classilied according 1o
their chemical nature.

Acvylalanines

METALAXYL

Alternate names . Ridomil, Aprom

Toxicity © 669 mglkg for rats

Formulations available . 25% WP for foliar appli-
cation, 1.2 & 5 g for soi! treatment. 35 SD for
seed freatment

Aoplication . As a seed dresser controls pre-and
post-emergence damping off. Foliar applications
control airborne diseases especially downy mil-
dews. Soil application controls late blight dis-
ease, collar rot, clump rot and damping off.

Dosage . 3.5 gikg as seed treatment, 125-28G ¢
ai/ha as fobar and 2-2.5 g aiyjm? for soil treat-
ment

Benzimidazoles

These compounds possess broad spectrum  of
activity to varicus kinds of fungal diseases.
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BENOMYL :

Alternate name - Benlate

Toxicity - 9580 majkg for rats

Formulation available © 50%, WP

Applicatiornr © Used on a variety of foliar diseases
especially wilt diseases. Seed treatment contro's
root rot and wilt diseases

Desage: 1-2 gikg as seed treatment, 125-160 g
aifha as foliar spray and 0.05-0.1 % ai. as dip.

CARBENDAZIM

Aflternate name ©  Bavistin

Toxicity ;. 6400 mgfkg for rats

Formulation available : 509, WP

Appiication . Effectively controls many seed borne
diseases when used as seed dressers.  As foliar
spray controls anthracnose. leaf spot, powdery
mildew. rust, sheath rot, scab. damping off and
clight diseases. Used in the controb of fruit
storage diseases.

Dosage © 2-3 gfkg as seed treatment, 125-158 g
aijha as foliar spray. 0.05%,-0.1%, ai. as dip

Carboxamides

CARBOXIN

Alternate name ;. Vitavax

Toxicity - 3820 mg/kg for rats

Formulation available . 70%, WP

Application ;. Carboxin protects and eradicates dis-
eases caused by seed, soil or air borne patho-
gens, especially smut diseases. Seed treatment
controls Rhizoctonia blight disease.

Dosage © 1-3 g/kg as seed treatment.

OXYCARBOXIN

Alternate nams © Plantvax

Toxicity . 2000 mygrkg for rats
Formulation available : 25%, EC
Application :  Useful against rust diseases
Dossge : 0.1-0.2% ai as spray

Morpholines

TRIDEMORPH

Afrernate name ;. Calixin

Toxicity - 1000 mglkg for rats

Appfication - Used as a protectant against powdery
mildews and leaf spots

Dosage : 0.5-0.6 kg aijha
Phosphites

ALUMINIUM TRIS
Alternate name ©  Alietie
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Toxicity ;5800 mgjkg for rats

Formudations available © 80% WP or 10g as granules

Application . Used against downy mildew diseases
and diseases caused by Phytoofthora like clump
rot.

Daosage © upto 4 kg aifha

Organophosphorus Compounds (OP)

Organophosphorus  compounds  have recently
been used to control rice blast disease.  In Japan
several formulations bearing the trade name Hinosan,
Cerezin and Kitazin are marketed.

EDIFENPHOS

Afternate name . Hinosan

Formudaticn avaitable © 60%, EC

Application : It has a specific action against rice
blast diseass. It s also effective against sheath
blight and ear blight diseasez of paddy

Dosage . 240-400 g aifha
KITAZIN

Alternate nsme . Kitazin
Toxicity © 238 mgfkg for rats

Formudations avarlable - 48%, EC, 1.5%, dust and
179%, granuies

Application . Reported 1o be usefu! against rice
blast and stem rot diseases. Foliar spray protects
leaf blight. anthracnose and spot dissases.

Dozage - 500 ppm

Thiophanates

THICOPHANATE ANDC THIOPHANATE METHYL

Alternate names | Tapsin. Cercobin (Thiophanate)
Topsin M and Mildothane {Thiophanate Methyl)

Formulation available . BOWP and 70WP

Toxicity . 7500 mgfkg for rats

Applicarron ©  Bath possess preventive and curative
properties. Used in vegetable and cereal diseases
control

Dosage - 0.05-0.27, aiflit.

Miscellaneous compounds

CHLORONEB

Alterniate name . Demosan

Toxicity © 5000 mgfkg for rats

Formuiztion availeble | 85%, WP

Applicetion . Used In seed treatment or furrow
treatment of seedling diseases especially Rhi-
zoctonia and Pythium diseases

Dosage . Zgikg for seed treatment, 0.75-1.5 kg
aifha for furrow treatment.

M. [ MOHAMMED AL
Division of Pathology



Polymer Products from Wood and Bark '

Although almest everyone s familiar with the
geneial utilization of wood and its conversion from
the log into the products of everyday use. such as
floering. furniture. building timbers, paper and board
products. few realize that wood i3 also an  impaortant
raw material in the chemical industry. it has been
estimatad by CSIRO that only sbout 24 percent of
the timber cut in the forest for milling reaches the
ultimate consumer and the remaining 75  percent
represents waste in various forms. The field of che-
mical utilization is the most promising avenue for
the useful conversion of a large percentage of this
waste hecause of its ability to use materials of vari-
ous sizes. It is certain that a closer integration of
milling units with other phases of wood utilization

will lead to more economical exploitation of our
forest resources.

Chemicals had been produced from forest bio-
mass in the past, and these products were important
commercial chemicals until the market was lost to
the petroleum industry. Because of the great advan-
tage of petrochemicals, wood chemicals received
little practical interest. However, for alternative en-
argy, chemical resources have lzad to the trigger-
ing of intensive research for the production of chemi-
cals and energy from wood. Greater and better utili-
zation of the forest residuszs provides distinct envir-
vnmental advantages and decreases the cost of sub-
sequent forest management activities,

The vast amount of the different functional
monomers and prepolymers present in the cell walls
of wood and bark can be subjected to different end
uses. A number of multifunctional hydrophilic mono-
mers. present in the polyols of wood and bark can
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Fig. 1. Chemistry of Urethane foam formation.

21



be subjected 1o polycondensation reactions. The use
of hydrophilic polyurethanes, polyesters, polycarbo-
nates and polyureas which might result from such
polycondensation pelymerization reactions could be
investigated for different end uses such as, flame re-
tardant malerials, thermaosetting resins, insulators etc.
These high vielding, low-cost polycondensation
reaclions have not been investigated in the case of
wood/bark polyoses and polyols which contain a
number of hydroxyl groups.

Polyols are compounds containing many hy-
droxyl groups. Wood/bark contain richer amounts of
polyols. Woodfbark could be used as source of
active hydrogen to produce polyurethanes. Similarly,
acid chlorides and phosgene analogues could be
reacted with compounds possessing active hydrogen
to produce polyesters and polycarbonates respec-
tively.

To get an idea about how these polymer pro-
ducts could be derived using wood/bark polyols. a
typical case of polyurethane foam formation from
synthelic reagents is described (Fig. 1). For simpli-
city, the chemical reactions are represented in their
mongfunctional forms here, eventhough all the reac-
tive components must be difunctional or greater to
produce a polymeric cross linked structure. The
R'-OH stands for polyhydroxyl compound (polyol)
in the synthetic system. When considering the wood/

bark system the R'-OH stands for polyols present in
the same.

The two most important chemical reactions in
the preparation of polyurethane foams are the react-
ions between isocyanate and a hydroxyl compound
to form a  urethane {Reaction 1) and the
reaction between isocyansate and water to form an
unstabie carbamic acid, which decomposes into an
amine and carbon dioxide (Reaction 2). The liber-
ated CO, itself will work as a blowing agent t0 a
certain extent, for the feoam formation. Another
reaction taking place is the formation of a disubst-
ituted urea from 1he reaction of the preceding
amine and isocyanate {(Reaction 3). Gther reactions
which lead to branching and cross-linking are the
formation of allophanate and biuret linkages. The
allophanate linkages occur when the hydrogen on
the nitrogen atom of the urethane group reacts with
isocyanate (Reaclion 4) and biuret occurs when the
hydrogen on the nitrogen atoms in the disubstituted
urea react with isocyanate (Reaction b). Similar type
of polymerization reactions are taking place in the for-
mation of the other polymar products, viz. polyestars
and polycarbonates, Thz reaction conditions are yei
10 be optimized for producing the polymer products
from wood/bark.

T. K. DHAMODARAN
Divisior of Wood Science

answered.

...... We often fool ourselves into beliaving that the information relevent 10 a
topic Is finite. It is increasingly common for same biclogists and administrators
10 treat biological knowledge as a tangible object subject 1o property laws and
sovereignty. In fact, there are no bounds to biological knowledge — discovering
one small fact results in 1he realization that another dozen guestions need to be
indeed, living systems are so dynamic and mutable that there some
times does not even seem 1o be stability in biclogical knowledge™.

J. FRAZIER

Smithsonian Insmulioh
Washington D. C., U.S. A,

22



Fire and Soil

Vast areas uricter forest cover get burnt annually
by both man-made ond natural lires. The effect of
fire may be direct a5 when heat from it is required
forseed dispersal, or i1 may be indirect when by
consuming a part of the forest floor, it may provide
a suitable seedbed. Similarly. the effects of fire on
$0iis are both direct and indirect.

The duration of tire varies from fow minutes to
hours In 2 location. What may be considered harmfui
resulting from it, is not so much due to the ftire as
such but to its repeated ccowrrence in the sameg area.
Thus reduction or prevention of occurrence may be
equally disruptive to the environment, although ths
types of changes will be diiferent,

The most direct effect of fire on soils is the
change in energy farm of the organic material and
its dissipation as bheat. Associated changes in soil
physical and chemical properties  especially close
1o the soil surface may be both shart and longterm.
Changes in biclogical properlies sre also accompani-
ed. Many of the indiiect effects are associated with
the process of colonisation of the area with different
species.

Much of the variability in the impactis related
to the intensity of fire. For wildfires. they are not
forseeable to any meaningful degree. Where fire is
used as a prescribed tool in forest managemeant, not
only can the amount and the conditon of the fusl

base .b.e controlled but aiso a choice made in weather
conditions during which burning takes place.

The effects of fire on soil properties are the
following °

Effect on physical properties

During a fire, the temperature above, at or below
the surface of the mineral soil depends on the
amount of fuel, burning conditions and form of soil
organic layer at the soil surface. It has been reported
that surface temparature may vary from 350-900°C,
but at 5-10 ¢m beneath the surface temperature
ranges from 100-150°C. Where roots burn down to
a depth in the soil. zones of soil adjacent may be

heated for considerable period of time and under
these conditions “firing” or soil mingrals is observed.
After fire. thz dackened surface and the greater in-
solalion received by the soil, increase the heat
absorbed.

Soil moisture regimes are usually changed dras-
tically following fire because of the change in vege-
tation. During burning, certain organic constituents
are vaporised, some portion of which moves down-
ward 11 the soil to form a well defined water repell-
ent layer within few centimetres of soil surface.
Following severe burn, the macropore spaces at the
surface are reduced and bulk density increased. Also,
camvaction of surface soil layer can occur as a result
of exposure to the beating action of raindrops. Hence
infiltration rates are reduced and susceptibility to
erosign incrzased. Severe burning also affects soil
structura.

Effect on chemical properties

Fire increases the soil pH values of surface lay-
ers due 10 the presence of relatively soluble bases in
the residual ash. The pH wvalue changas little in
mildly burnt areas, while in some other cases from
4.4 to 7 2 when sevare burning ozcurs. The duration
of the increased pH varies from at least 10 years 1o
several years depending on cation exchange capacity
associated with organic and clay components in the
sorl.

When burming takes place, ash containing prin-
cipally Ca. Mg, K and P is produced and this may
often be removed by both wind and water movement.
The frequency and intensity of fire affects N status
of soils; the nature and amount of N are difficutt to
determine because activity of microflora involved in
N transformations is usually altered by changes in
organic matter substrate, soil pH and the amounts of
readily available nutrients,

Effect on biclogical properties

Animals, especially mesoe and microfauna, usu-
ally found in the surface organic layers are particu-
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larly susceptible 10 destruction by fire. Depending
upon its intensity. residual pepulation can colonise.
There are numercus studies showing the number of
soil organisms before and after burning.  Results of
annual burning have shown general increase in soil
organisms in certain  cases. While in other cases a
decrease or appearance of new individuals have
been noted. Also the degree ta which the upper
soil layers are subsequently exposed to direct sun-
light affects their population.

In the case of populations of microorganisms
prezise nature of change differs from site tg site in-
fluenced by fluctuations in seasonal moisture can-
dition and soil pH. Simildr to soil fauna, the com-
position and amount of soil micraflora vary consi-
derably depending on the intensity of fire. Increase
in soil pH values resulting  from burning shows in-
creased asymbiotic dinitrogen fixation.

Fire and ecology

Two immediate results after fire are increzse in
soil fertility and change in movement of water and
exposure to erosional iorces. Rapid colonisation of
the area largely modifies the exposure 1o erosion. In
initial vegetation development, species known to
host symbiotic dinitrogen fixing microarganisms are
commoniy seen. The litter of this vegetation lasting
only a few years, is readily decomposed resulting in
more rapid cycling of nutrients in the upper soil
layers.

Periodic fire is a major factor in bringing about
invasion of forest areas by grasses, resulting in differ-
ent forms of organic matter distribution in the soil.
Studies have shown ihat the annual death of fibrous
grass roots within the mineral sol contrasts with
surface litter accumulation characteristics of forest
soils, resuliing in changing the morphology of the
soils markedly. The windthrow process following
fire is responsible for both the creation of microtopo-
graphic variatian and some degree of mixing of the
upper horizons of the soil profile.

Considering tha effect of fire on soil properties,
it can be concluded that it may be bensgficial in few
cases. whi.e hazardous in moist other.
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100 Years of indian Forestry 1861-1961
Vol [l - CHAPTER V

WORKING FLANS

In 1837, Munro, Superintendent of Forests in Travancore, estimated that in that
season about 100,000 trees of teak were fit to be felled in the forests.
that he based his figure on his “personal observation and experience of nearly
twenty years in the woods'™; and judging now by the present-day standards,
one might as well have doubted the reliability of the figure. Yet, the idea of
fixing and forecasting the annual yield on the basis of some form of comput-
ation of the contents of the forest combined with the rate of growth of trees
was, indeed, new in the country for his time, and therefore, Stebbing was per-

haps right in assuming that, “the credit of having been the first to introduce a
simple form of forest working plan in india must be ascribed to Mr. Munro'".

It s true
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Wood - Some Common Queries - IV

1 Some {imbers, as soon as sawn, tend to warp,
What is the reason?

This is due to the presence of whatis known as
reaction wood. In logs that have an eccentric pith,
the wood on the side having greater growth contains
reaction wood. In hardwoods. it is called tension
wood. Tension wood is usually formed on the upper
side of leaning sterns or branches, but a few species
form tension wood on the lower side.

There are several feaiures in the surface appear-
ance of wood that indicate the presence of tension
wood. The most chracteristic of these is the appear-
ance of a woolly susface in beoards that are sawn
green. Also, when sawing. thinner sections from ten-
sion wood portion, the surface will be rough and the
wood will warp,

Tension wood contains higher celluiose and
lower lignin than normal wood. This results in lack
of stiffness. that is. tension wood is more pliable.
Toangential shrinkage is generally higher in tension
waood than in normal wood.

2 What is the effect of acids and alkalis on wood?

The effect depends on the concentration of acidf
alkali. exposure time and temperature. Wood subjec-
ted to acid degradation will become embrittied be-
cause of the action of acids on the carbohydrate cons-
titvenis of the cell wail.

The effect of alkalis on wood is much more dra-
stic than that of acids of the same concentration.
Alkalis wilt dissolve part of the hemicellulose and
attack the ligrun slightly. Wood exposed for a pro-
longed period of time to alkalis at high temperatures
wili approach compiete sclubility {this is one way of
making wood pulp).

Alternate exposure to acid and alkali is the most
severe service condition to which wood can be sub-
jected. Hydrolysis by the acid produces products
soluble in the alkall which in turn swelis the fibres.
making the wood more permeable to the acid.

3.  What will happen if we mix different species while
treating wood with preservative chemicals by
vacuum-pressure method?

Normally. it is not advisable 10 mix species of
different permeability. Some species are very per-
meable to treatment and some others are very resis-
tant to treatment. This will result in high retention
of preservative chemicals in highly permeable species
whereas the least permeable species get very ijow
retention.  Also. it is good to avoid mixing  different
sizes of cross-section in the same charge. However.
when this is unavoidable, the only acceptable com”
promise is (o treat the charge ic a higher retention
50 that the least permeable timber or timber of large
cross-section will at least get the required minimum
retention. -

4. Is there any simple device fo measure (he comcen-
tration of preservative solution?

A hydrometer can be made use of for the pur-
pase. Specific gravity of a solution will vary with the
concentration of the solution. As hydrometer meas-
ures the specific gravity of a solution. this could be
correlated with the solution concentration. First,
selutions of known concentration should be prepared
{they can be chemically analysed for accuracy} and
their corresponding hydrometer readings noted down.
Then a graph can be drawn with the above data
between solution concentration and hydrometer read-
ing. The hydrometer reading of the solution for
which concentration is required is noted down and
from this reference graph the corresponding solution
concentration can be read.

5.  Will there be problem in gluing prese:vative-treated
wood?

Some glues are not compatibie with certain pre-
servative chemicals and this will result in delaminat-
1o, For wood treated with copper - chrome - arsenic
type preservatives, if it has to be used in wet or dry
conditions, resorcingl, phenol or melamine formal-
dehyde resins are usually suitable, whereas urea for-
maldehyde and polyvinyl alcohol resins are only
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suitable for wood used indoors. Wood treated with
organic soiveni preservatives can be glued when
excess solvent has evaporated. Wood 1treated with
creosote or heavy oil  preservatives is unsuitable for
gluing.

6. Would surface moulds reduce the strength of
wood?

The fungi which cause surface mould growths
and stains live on the carbohydrates in the parenchy-
ma cells. They can discolour the sawn fimber but
they do not attack wood., So the strength of wood
will not be affected.

7. What are the factors responsible for the weathering
of wood?

Weathering of wood is brought about by a com-
hination of water, light and heat. The prnincipal cause
of weathering is frequent exposure of the wood sur-
tace 1o rapid changes in moisture content. Stresses
are set up in the wood as it swells and shrinks as a
result of moisture gradients between the surface and
the interior. They may result in warping, cupping
face checking. surface roughening, grain raising and
the formation of small checks and cracks.

Sunlight, particularly the ultraviolet light, de-
grades the organic materials in wood, particularly
tignin. The colour of wood exposed outdoors is

affected very rapidly. Generally, all woods change
1owards a yeliow 1o brown colour which is due to
the breakdown of lignin and extractives.

The role of temperature in the natural weathering
process is generally felt to be of less importance than
those of water and light.

8 What is the best methed of protecting wood used
outdoors from weathering?

There are two basic types of finishes used o
protect wood surface during outdoor weathering:
{(a) those that form a filmlayer or coating on the
wood surface, and (b) those that p2netrate the wood
surface. leaving no distinct layer or coating. Film-
forming materials include paints, varnishes and lac-
guers. Penetrating finishes include preservatives,
water rapelients, eic.

Of all the finishes, paints provide maximum pro-
tectiion for wood against weathening. It is good 10
give a protective treatment which is both water re-
pellent and resistant to decay fungi, prior to the paint
finish. The restriction of water from wood is of prime
importance in improving the durability of exposed
wood.

R. GNANAHARAN
Division of Wood Science

the West Coast, for use in the Navy.

“Teak was valued very much by the British from the time they arrived as traders on
It is stated that teak from Idayara sent by
Mathu Tharagan was used in connection with the Battle of Trafalgar’.

100 Years of Indian Forestry

4

Vol. [I; Forest Research Institute:
DEHRA DUN {1861)
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Vegetative Propagation ~ A Means to Enhance the -

Bamboo Resources

Bamboos are valuable long fibred raw material
for paper and pulp industries. ln India, of the 4.2
million tonnes of bambog produced annually, nearly
50%, is used by these industries. Ever increasing
demand coupled with faster rate of depletion. calis
for urgent increase of this resource. Bamboo seeds
only once in their life time that too after several years.
The viability of seed is also poor. Thus propagation
by seeds cannotbe successfully employed for raising
bhamboo extensively, while vegetative propagation is
an effective and practical means 1o achieve this.

i How to propagate bamboos through
cuim cuttings?

Collect 2103 vyear old cuims from healthy
clumps of bamboo. during summer months (Feb-
ruary to May)

Figure, Ta. A two-noded culm cutting of Bambuss
arundinaces with the opening in the middle of
the internode

b Treatment of the cutting with agueous solution
of hormone

¢ After treatment the cutting is wrapped with 3
polythene sirip

Make two-noded culm segments from these by

cutting at the middle of the alternate internodes

and removing side branches and leaves without

damaging nodal buds.

*  Using a sharp knife, make an opening at the in-
tarnode of the two-noded culm cutting (Fig. 1a).

*  Pour 100 mi agueous solution of indole bulyric
acid (IBA) or naphthalene acetic acid (NAA) of
1C0 cpm  concentration into the culm cavity,
through the opening (Fig. 1h). (0.1 g of the
chemical dissolved in 2 ml of ethyl alcohol and
added in 1 litre of water will give 100 ppm
solution). _

*  Cover the opening with a polythene strip {6 cm
wide} to avoid spillage of the solution (Fig. 1c)’

% Plant the cuttings horizontally in the nursery
bed.

*  \Water the cuttings regu'arly.

Figure. 2. Rooted culm cutting of Bambusa srundi-
nacea (after 8 months)
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Provide shade to protect the cuttings from direct
sunlight.

After about six months the rooted cuttings with
vigorous sprouts will be ready for field planting.
If both the nodes are rooted profusely, make it
into two propagules by cutting at the middle of
cuim.

Species successfully propagated using culm

cutting:

1 Fembusa arundinacea {Thorny bamboo)

2  Bambusa balcooa {Assam bolluka)

3 Bambusa polymorpha

4 Bambusa vulgaris {Golden bamboo/
Tiger bambaoo)

5 QCehlandre travancorica (Reed bamboo)

6 Ochlandra scriptona {Reed bamboo)

How to propagate bamboos through
branch cuttings?

Collect side-branches from th2 lower few nodes
of the bamboo culm during summer months
(February - May)

Make two-noded cuttings of about 20 cm length,
leaving a small portion (5 ¢m) at either ends of
the nodes.

Dip the lower part of the branch cuttings In
aqueous selution of 1BA of NAA (100 ppm) for
about 24 hours.

Plant the cuttings vertically in the nursery bed,
keeping one node below and one node above
the soil level,

Water regularly and provide shade i necessary.
The cuttings after proper sprouting  and rooting
will be ready for field planting within a period
of about six months.

Species successfully propagated by branch cutt-

ings:

£ N -

—

Bsmbusa arundinacea
Bambusa halcooa
Eambusa vulgars
Dendrocalamus strictus

How to propagate ba-mboos through
nodal-bud-chips?

After removing side branches from the culm
nodes, nodal-bud-chips are separated using a
sharp knife (this is usually done while smoothen-
ing the bamboos). The nodal buds should be
intact with a little culm portion at the base.

Give hormonal treatment by ‘dip-method’ as in
the case of branch cuttings using aqueous solu-
tions of IBA or NAA at a concentration of 100
pom.

Plant the treated nodal-bud-chips with the buds
facing upwards in such a way that their basal
part is just covered with soil,

After sprouting and rooting outplant  these
nodal-buds-chips

Species successfuliy rocted:
Bambusa arundinacea
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Figure 3. Proivsely sprouied and rooted culm cutt-
ing of Qctlomdrg inzvancorica (afier 1 year)
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Ailanthus Pests and Their Control

Aifanthus triphysa (= A. malabarica) 1s an important malchwood
species raised on a plantaiion scale in Kerala, Two major lepidoptaran
pests are assoctated with this tree species. .

1. Areva fabriciells (Lepidopterar Yponomeutidae)

The moths are active at night and lay eggs on tender le:v>s and on
young shoots. The larvae are greenish grey in colour with i longitu-
dinal stripes on the dorsal surface of the body. The larvae are yregarious
and are usually seen on the terminal portion of the plant. They web around
the tender leaves and feed from within. There are five larval instars. The
mature larvae make a pale vyellow, loose cocoon and pupate within
(Fig. 1)

2. Eligma narcissus {Lepidoptera @ Noctuidae)

The moths are active during night and lay eggs on tender leaves,
The young larvae are greenish yellow with white hairs all over the
body. Mature larva is bright yvellow with black bands on the dorsa! surfaca
of the body. Larvae feed on both young and older leaves and are usually
seen on the under surface of the leaves. They usually pupate in the host
stem inside boat-shaged cocoons, made out of the bark of the host plant.

The cocoons match well with the colour of the host stem and are
arranged in groups all over the stem (Fig. 2).
The hfe-cycle of both the irsects is completed in little over a month.

Damage

A f'abn'cfeﬁ.? seems to be a more serious pest, because it feeds on the
terminal pertion of the plants causing damage to !eading shoot. On the

other hand larvae of £. rarcissus feed on all the leaves causing defolia- Fig 1. Caterpillar of Autova favriciella
tion. Though, new flushes appear in about 2-3 weeks’ time, the damage

Fig. 2
Caterpillar of Eligma Narcissus

can affect the growth of the plants. Both the pests are of concern, espe-
cially in nurseries and in young plantations.

Pest occurrence

Both the pests are widely distributed. The seasona' occurrence of
pests is difficult 1o predict. A. fabriciells is present almost throughout the
yvear with a peak in its population betwecn October and December in
some localities. The incidence of & naroissus s quite erratic. Though
the populations of the two pests do not show any definite pattern during
the vyear the pest population falls during the monsoon period.

How to control?

In nursenes and young plantations itis possible to control the pests
using effective insecticides. One of the effective insecticides. for example,
quinalphos (Ekalux 25 EC) at 0.05% may be sprayed. One litre of the
above insecticide will be required to cover T ha of a Z-year-old planta-
tion. Roughly 200 mi. of spray soiution will be required to drench a plant
using a rocker sprayer. Care should be taken to drench the ierminal
portion of the plants very well, where 4. fabriciefla larvae are likely to be
present. The insecticide (quinalphos) is not highly persistent and hence
the treatment may have to be repeated f fresh outbroaks are noticed.
Since the pest outbreaks do not show any definite patiern regular survei-
Nance is required to initiate control measures  at the appropriate time.

Pest population build-up is checked to some extent by natural
mortality faciors iike insect parasites, predators and microbial pathogens.
Of these, the fungal pathogen. Paecilomyces  farinozus was found 10
infezt both the pests and a bacterium, Baciflus Hrmus caused mortality
of £ narcissus. The scope of using these microbial agents for control in a
practical way is under study.

R. V. VARMA
Division of Entomology
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Carpenterworms - Are They a Threat to Forest Tree

Crops in Kerala?

Carpenterworms have gained considerable atten-
tion in recent times following their appearance as
major pests of several commercially important tree
crops in various parts of the world, The adult mem-
bers of this group of insects are harmless and are
popularly known as goat moths (because of the
musky odour produced by some members of this
family) or leopard moths {on account of the charac-
teristic colouration of certain species).

These insects belong to the family Cossidae
under the insect Order: Lepidoptera which comprises
the butterflies and moths. The popular name "Carpen-
terworms’ has reference to the characteristic feeding
habit of their immature stages in the wogody tissues
of various plants. Cossids arc mosily restricted to
deciduous forests of the temperate and tropical regi-
- ons of the world., They are generally considered as
a primitive group of Lepidoptera since they retain
several archaic characters like reduction of mouth-
parts, presence of vein Cu2 in both pairs of wings
etc. identification of these insects is largely based
on the external morphological characters of the
adults.

1 CARPENTERWORM PESTS OF TREES
in India

In India, about 25 species of carpenterworms
belonging to 8 genera, viz., Cossus, Duomitus. Azy-
gophleps, Zeuzera, Phragmeraeciz and Eremocossus
have been reported (Hampsan, 1882). Of these, the
economic importance as well as host range of a few
species like Zewzora coffeze, Xyleutes coramica eic.
have already been investigated. The important car-
penterworms of various trees in India are the follow-
ing: the coffee barer Zzuzers coffeae attacking about
30 species including mahogany. Lagerstroemia, teak
and coffee plants; Z. indica attacking Litsea polyan-
tha; Z multistrigata attacking cherry, sandal and
oak; Z. pastexcisa attacking Phoehe excelsa as well
as trees of the family Magnoliaceae and Lauraceae
{Beeson, 1941). Recently, epidemic build up of
Cossus cadambae, a species reported to be of minor
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importance in 1340s has been noticed in several teak
plantations in Kerala and Karnataka states.

In other countries:

Carpenterworms are a major problem for the cul-
tivation of ornamental. horticultural as well ag forest
tree crops in various countries. The beebole borer,
Xyleutes coramica is a major pest of teak in Burma.
in Europe. a variety of trees such as alder. ash, beech,
birch. elen. maple. oak, poplar, walnut, willow etc.
are seriously damaged by the cossid borer, Cossus
cossus, gererally known as the European goat moth.
in Finland. poplars {Pepulus tremule) are seriously
attacked by Lemellecossus terebra. Several fruit trees
inciuding avocado. blackcurrant etc. are infested by
Zeurzera postexcisa (Rybalor, 1975). Prionoxystus
rokirae is a very destructive species in the United
States which has got a wide host range including
several species of wild, ornamental as well as broad
leaved deciduous trees. Zeuzera pyrina generally
known as the leopard moth is yet another attacking
a variety of trees such as ash, apple, beech, birch,
cherry, currant. dogwood, elm, hazel. hickory, maple,
oak, olive, pear, plum. walnut etc. This insect, a
native of Europe, was accidentally introduced into
USA. It has also been reported from Egypt (Awada-
lah. et <f. 1983) as well as israel (Wysoki, 1978)
were it attacks pear. avocadeo and pecan.

From the above discussions. it is very clear that
carpenterworms are major pests of iree crops. aitho-
ugh the number of species involved is rather limited.
Since they mostly attack mature trees, the loss in
terms of timber is cansiderable. Beeson (1941) re-
cords 10-15",, loss from teak plantations due to the
attack by the bee hole borer. Similar figures are avai-
lable for the other species as well.

It is the polyphagous nature of most species of
carpenterworms that promotes their establishment in
any geograpnical area. Moreover, they have a highly
prolonged larval period inside the wood which ren-
ders early detection and control impractical. The
larval feeding habits also lead to considerable damage



to the timber and weaken the plant, subsegquently
making them suscepiible 10 infestation by phytopa-
thogenic fungi.

Another factor that promaoies their establishment
is their high fecundity. This is a mechanism to com-
pensate for the high larval moriality rate. For instance,
in the teak bee hole borer X. ceramica. a single
female is estimated to lay upto 50.000 eggs. In ano-
ther species viz. X persena, this amounts to about
60.000 {Beeson, 1941). This facilitates a steady in-
crease in the population in a short period.

As stated previously the number of carpenter-
worm pests of tree species is rather limited as com-
pared 1o those belonging to the other families. In
india, only one species viz. Z. coffeae was known
to build up in epidemic populations, especially in
coffee plantations. However, recenily, heavy infesta-
tion of teak trees by € cadambae (Mathew, 1986)
and cherry by Z. multistrigata (Bharadwaj, 1982)
have been reported.  Both these species were earlier
considered to be pests of minor importance. This
points to the potentiality of most species of carpen-
terworms in becoming major pests of trees in a short
pericd. Besides C. cardambae, small scaie infestation
of certain forest trees by an  unidentified species or
Zeuvzera and Duomitus feuconotus have also been
noticed in some paris of Kerala. On the whole, the
risk of any species becoming major pest of forest
trees in the near future is rather small. However,
considering the history of other major carpenterworm
pests of trees, it will be wise 10 look out for their
occurrence in forest piantations.

of timber in the tropics.”

R as population and demands for land and forest produ-
cts grow and as other types of agriculture progress, intensive
plantation culture may prove to be the only economical source

Woadswarth (1960).
Bth World Forestry Conference.,
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8. rufomacuilata caused the greatest damage. followed
by §. anale. Monthly or fortnightly apptication of HCH
(0.59%,) or borax-boric acid (2% boric acid equiva-
lent) on the exposed surfaces of the stacks did not
give adeguate protection against the insects. How-
ever, debarking the billets before stacking gave
satisfactory protection against 8. rufomacuiata and
reduced the infestation by X. similis. More frequent
prophylactic application of insscticids  is suggested
to reduce the chances of 5. anale attack.

Muktesh Kumar and N. Sasidharan 1985, Orchids of
Kerala and their conservation. Froc. National
Semunar on Biology., Culture and Conservation
of Orchids.  April 3-4, Chandigarh,

ABSTRACT

An enumerated list of 186 species of orchids
recorded from Kerala is given. which includes 91
species reported 10 be endemic 1o South India. 108
species are epiphytic and 77 species terrestrial;
among them 5 species are saprophytic. Endangered
or presumably extinct speciss are identified. 13
species are medicinally important.  Further explorat-
ion to evaluate the status of orchids in the state and
the necessity of /n sitv and ex sty conservation of
the orchid wealth is emphasised.

Muktesh Kumar and N. Sasidharan 1986. On the
occurrence of Dendrobium lawianum Lindl. in
Kerala. Curr. Sc/. 55(4) : 187-188.

ABSTRACT

Dendrobium lawisnum Lindl. ts a morphologic-
ally interesting taxon. the flowers being actinomor-
phic composed of six equal perianth lobes, with no
distinct lip as in other orchids. The species has so
far been recorded only from the Karnataka part of the
Western Ghats. The present collection from Sholayar,
Trichur District extends the range of distribution of
this taxen further southwards in the Wastern Ghats.

K. 8. 5. Nair and V. V. Sudheendrakumar 1986. The
teak defoliator, Hyblaea puera: Deloliation dyna-
mics and evidences for short-range migration of
moths. Proc. Indian Acad. Sci. 95(%) 1 7-21.

ABSTRACT

in teak plantation at Nilambur. Kerala. FHyblaea
puera Cramer (Lepidoptera, Hyblaeidae) caused one
or two waves of epidemic defoliations between late
April and July, followed in some years by isolated.
lighter defoliation between April and November. The

Insect was ahsent at other periods. although with a
3 week life cycle it can theoretically pass through
several generations per year. The temporal and spa-
tial distribution of infestation and certain behavioural
charactenslics of populations gave evidence of short
range migration of new/ily emerged moths. In a model
proposed for population dynamics of H. puera no
diapause occurs and a residual, non-migratory popu-
lation exists in natural forests during the non-epi-
demic period. With the onset of general flushing of
teak in February - March the population starts build-
ing up and when a critical density is reached migra-
tory behaviour is triggered. Migration facilitates ex-
ploitation of new food sources and escape from
larval parasites. Generally. after one or two epide-
mics, the popuiation declines due to leaf maturity,
natural enemiss and density-dependent food depiat-
ion. This cycle of ups and downs, with attendant
transition between migratory and 0on migratory
phases is repeated every vear. If some steps of the
proposed model are confirmed by further study,
simple methods could be devised to manage this
serious pest of teak.

C. Renuka and V. P. K. Nambiar. 1986. Axillary
shoot development in the aerial stem of Calamus,
Principes, 29 {(4): 160-161.

ABSTRACT

The usual method of reproduction in Talamus is
through suckers and seeds. But in C. gambler Becc.
and C. hookerianus Becc. vegetative propagation
from aerial parts has been observed. Axillary buds
produced at the basal region develop into new shoots.
Distal axillary buds, which would have normally
developed into flageila are also transformed into new
shoots. In both these cases if they happen to come
in contact with the soil, roots are produced and they
develop into new plants. Otherwise they remain
attached to the mother plant and grow. in C. hookeri
anus, in many instances it is observed that roots
sprout from the distal nodes which are in contact
with the soil. This shows that cane has a poteniiality
for vegetative propagation.

€. Renuka & K. Swarupanandan 1986, Morphology
of the flower in Thottea siiguosa and the exist-
ence of staminodes in Aristolochiaceas. Blumea,
31:313-318

ABSTRACT

The number of stamens in the family Aristolo-
chiaceae range between 8 and 46. This range has
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been speculated to be a reduction series. Nevertheless,
not even a single taxon within the family is so far
known to possess staminodal appendages. Floral
anatomical studies of the three morphotypes of the
species Thottea siligucsa (Lamk.) Ding Hou. referred
by three taxenomically synonymous nomenclatural
species. viz. Apama siliquosa Lamk., Bragants Jdal-
zellii Hook. t. and B. wallichn W, & A, brought to
light the existence of staminodes,

N. Sasidharan and Muktesh Kumar 1985. Three spe-
cies new to Kerala Forests. J. Bombay Nat. Hist
Soc. 82(1):241

ABSTRACT
Three species of orchids namely Dendrobium
mabelse Gammie, Smithsonia maculatz  (Dalz)

Saldanha and Pomatocaipa mannii {Reich. §.} J. J.
Sm. are collected for first time from Kerala.

Varma, R. V. and M. |. Mohammed Ali. 1986 Bacillus
firmus as a new insect pathogen of a lepidop-
teran pest of Alanthus triphysa. [, Invertebr,
Parhol 47:379-380.

ABSTRACT

Field collected larvae of Eligmna narcissus, a pest
of Aifanthus sp. were found 10 be infected by the
bacterium Zaciius firmus. The bacterium was isolat-
ed in pure culture and the pathogenicity of 8. firmus
on £. narcissus was confirmed in artificial inoculat-
ion experiments in the laboratory. £

Research Reports

K. M. Bhat, K. V. Bhat and T. K. Dhamodaran: Weod
and bark properties of branches of selected tree
species growing in Kerala. KFRI Research Report
No. 29: Final Report of the project Wood
06/1982. December 1884, 34 pp.

ABSTRACT

In the present system of logging and timber uti-
listion. branches remain as the major unutilised reser-
ves of the Iindustry. With a view o evaluating raw
material quality of branches in relationto those of
stemm wood properties of eleven selected timber
species were studied. The properties examined are
density of wood and bark, .percentage of bark
and heart-wood, progortion of wood components,
viz. fibres, vessels. rays and parenchyma and fibre
length. The timbers studied are benteak., cashew,
coraltree, dhaman, dillenia, gurjan, frul. kindal padri.
rubberwood and teak.

No statistically significant difference is found
between branches and stem either in wood and bark
density or in percentage of fibres, vessels, rays and
parenchyma of majority of the species. The average
percentage of bark is significantly greater in branches
than in stem. It ranges from 10.3 {in benteak)} to
28.9 (in cashew) in branches as against 4.8 to 16.2
in stem. Heartwood percentage is considerably
lower in the branches. On an average. branch fibre
length is 12 percent lower than stem fibre length.
Mostly, wood density and bark percentage are higher
at the top. while the heartwood percentage ang fibre
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length are greater at the bottom of branches and
stem. The coefficients of variation and analysis of
variance reveal that with a few exceptions, the vari-
ability of these properties among branches and stem
is not large. Branch diameter is an important quality
parameter as it is correlated with bark and heartwood
percentage, fibre length and weood and bark density
of certain species. The results of this study suggest
that branches can be an additional source of raw
material for pulp, paper and board industries.

The among-species comparison, based on statis-
tical test, shows that: (1) Coraltree 1s low-density
{400 kg/m?) timber; cashew comes under moderat-
ely low-densily {(400-550 kg/m3}) hardwood and rest
of the species are medium density (550-750 kg/m?)
hardwoods, irud being the heaviest timber, (2) With
average fibre iength below 1 mm, cashew is a shori-
fibred hardwood; dillenia, with average fibre length
of 2.7 mm can be included under long-fibred species
and rest of the species come under the hardwoods of
mediurn-sized fibres (average fibre length of 1.0-15
mm). Diflenia is, therefore, of particular interest to
the paper industry in meeting the long-fibre needs.

Nair. K. 3. S., Sugheendrakumar, V. V.. Varma R. V.
and Chacko, K. C: Studies on the seasonal in-
cidence of defoliators and the effect of defolia-
tion on volume increment of teak. KFRI
Research Report No. 30: Final Report of the
project Entom 02f77. December 1985, 78 p.

ABSTRACT

The seasonal incidence of defoliation and its
effect an growth of 1eak plantations were studied at
Nilambur, Kerala. Experimental plots established in a



d.year-old plantation were either given selective
protection against the two dominant defoliators or
left unprotected, over a period of 5 years. The de-
foliation rend was studied by fortrightly visual scor-
ing. Measurements made on trees felled during the
first and second mechanical thinnings were used to
establish empirical mathematical relationship bet-
ween GBH and height on the one hand and volume
on the other. Using this relationship, the volumes
of the experimental trees were deiermined at the
beginning and end of the experimenl. Increments
were compared using  statistical methods in which
the initial volume and the number of neighbours of
gach tree were used as covariates.

Hyblaea puera (Lepidoptera. Hyblaeidae) and
Eutectaona machaeralis (Synonyms. pyrausta machae-
ralis, Hapalia machaeralisy (Lepidoptera. Pyralidac)
were the most dominant defoliatars.  Although the
latter was present in small numbers almost through-
ouf the growih season. defoliation caused by it was
(1} infrequent over yesrs. (2) generally of low in-
tensity, and {3) occurred lale in the season when the
leaves were old and rate of growth was 1ow. Defo-
liation by H. puera on the other hand, was a regula,
annual feature, with one of itwo waves of epidemic
defoliations batween latz April and July, followed in
some years by angther lighter defoliation between
August and October. A maodel of population dyna-
mics is proposed based on the findings. according to
which, with the onset of general flushing of teak in
March-April, the population starts building up, gene-
ration by generation. and when a critical density
is reached, the newly amerged moths migrate a minj-
mum distance, perhaps b to 10 km.  Such migration
facilitates exploitation of. new food sources and
escape from larval parasites. Generally, after one or
twa epidemics, the population declines due to leaf
maturity, natural enemies and density dependent food
depietion. Until the next flushing season. the popu-
laiion remains small and non-migratory, but active.
This residual population is believed to . survive
mostly in natura! forests which provide a small, but
continuous supply of tender host leaves during the
‘off-season’, due to natural phenological variation.
This cycie of ups and downs, with attenidant transit-
ion between migratory and nonmigratory phases is
repeated every vyear. If some steps of the proposed
mode! are confirmed by further study. simple methods
could be devised 1o manage the pest by regulating
the early build-up pbase.

Generally the trees were in full flush by late
April and leaf-fall occurred from December 10 Feb-

ruary, Monthly basal area increment followed a bell-
shaped curve, with the highest increments in June,
August and September,

The most serious impact of defoliation was loss
of volume increment, although inZ to 4-vear-cld
sapiings. defoliation was sometimes followed by die-
back of the leading shoot, which in rare cases led to
forking. £. machaeraliz had ng significant impact on
increment, but H. puera caused loss of 449, of the
potential increment in volume during the experi-
mental period. When the gain due 10 protection s
expressed as percentage increase over the normally
realized unprotected yield, it amounted tc 80%,. The
general applicability of this estimate and its praciical
significance are discussed. [t is concluded that
because of changes in stand dynamics brought about
by improved growth, it is not possible 1o quantify the
benefit in terms of velume gain for the entire rotat-
ion, until adequate models of stand dynamics have
been develeped. However, the study showed that
the benefits are so large that attention must now be
focussed on development of suitable methods of
protaction, rather than more precise estimation of the
penefits. Control of H. puera is worthwhile, but con-
trol of £. machaeralis is not. Protection dunng the
early years will be more beneficial because of the
greater absolute increment,

Surendran, 7. and Seethalakshmi, K. K: Investigations
on the paossibility of vegetative propagation of
bamboos and reeds by rooting stem cutiings.
KFRI Research Report No. 31; Final Report of
the project Physiol. 02/1979. December 1885
47 pp.

ABSTRACT

in the present study commercially important
bamboos and bamboo reeds of Kerala viz. Hzmbuse
arundinacea, Dendrocalamus strictus, Ocklandrs trav-
ancorica, O, scriptoria and an  introduced species
Bambusa balcovs were successfully  propagatad
vegetatively through culm cuttings. The rooting and
sprouting responses were significantly enhanced by
the appiication of one of the suitable growth regula-
ing substances (GRS): indole acetic acid (IAA),
indole butyric acid (1BA). napthalene acetic acid
{NAA)Y, coumarin or boric acid {BA)Y. Although some
cuttings rooted without GRS treatment 1the develop-
ment of roots and sprouts was relatively poor.  in all
the species culm cutting extracted and treated during
summer months (February to May) gave better res-
ponse than in other months. This could be correlated
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well with the high temperature and low precipitation
prevailing during this period. The treatment 1o obtain
maximum rooting and sprouting responses varied
with species. IBA or NAA 100 ppm during March
was the most promising treatment for 8. arundinaces
while NAA 100 ppm during February to March was
the best for 2. strictus. The most effective treatment
(s} for O. scriproria was IBA 100 ppm in March and
for Q. travancorica NAA 100 ppm or Coumarin 10
ppm in April,

Menon, A. R, R. and Balasubramanyan, X: Species
relation studies in moist deciduous forests of
Trichur Forest Division (Kerala). KFRI Research
Report No. 32: Final Report of the project Eeal
05/1982. December 1985. 194 pp.

ABSTRACT

Structural and species relation aspects of moist
deciduous forest of Trichur division were capsuled
in this report. More than 200 localities in the divd-
sion were visited and vegetational data of 165 selec-
ted localities were analysed for the Structural Stud-
ies. The piant communities and their successional
status (Maturity index) in different localities were
also worked out. The Maturity Index studies reveal
that most of the strands selected are moderately
mature with respect to their successional status. The
phytosociological analysis leading to strand  simila-
rity, Continum fndex etc. were also done tc assess
the overall nature of the releve’. The Species Dis-
tribution Index, the Composite Index like (Vi etg., of
the vegetation are also incorporated. The gquadrat
data supplemented will give more useful information
ragarding the structure and siatus” of the vegetation
in general and species in particular. Thiscan b.: used
as a data bank for the area.

The general trend of the species with respect to
mutual association has been worked out. Species
have besn categorized into  different groups based
on the nature of association. Selaction of species for
the plantation trails have also been indicated from
the positively associated group of species. The spe-
cies are further grouped into ‘medium ranked group',
‘charactsr species group’, "secondary species group’
etc., based on thejr association trend. A detailed list
of species with positive associations have been in-
corporated.

To supplement the study. vegetation map at the
scale of 1:50.000 has also been appended.
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Balasubramanyan, K., Swarupanandan, K. and
Sasidharan N. . Field key to the identification
of indigenaus arbarescent species of Kerala for-
ests KFRI Research Report No. 33: Final Report
of the project Ecol 02/1979. May 1985 175 pp.

ABSTRACT

All the previous treatments on the Kerala trees
are largely based on generative characters. But, the
specimens collected mey not always be with genera-
tive organs {flowers and fruits). Because of this, ex-
perimental and field biologists are often put to diifi-
culties in their identification. Nevertheless, identi-
fication at sight, in the field, is often necessary for
many practical purposes, For this. an artificial key
hased on vegetative characters is desirable, besides
descriptive floras based mainly on generative charac-
ters. To meet this need, the project was undertaken
with the aim of generating a convenient key.

A checklist of the dicotyledonous tree species
with a minimum  of 10 m height, indigenous 1o the
Kerala forests {341 spp.) was prepared from the reg-
ional floras. Based on field observations and studies
made in the Institute Herbarium, Madras Herbarium
(M) and Central National Herbarium (CAL). a
cardex set for characteristics of species was prepared.
From this a artificial seria! key based on vegetative
characters has been compiled.

A systematic compilation of the cardex datain
the alphabetic sequence of binomials is given at the
end, for convenience. Naomenclaturally correct and
taxonomically accepted binomials, whenever available
the basionym, the names given in Bourdilion's “The
Forest Trees of Travancore” {1908) and Gamble and
Fischer's “"Flora of the Presidency of Madras”™ {(1915-
1935). correct citations, the commonest Malayalam
names, family name, detailed annotations of the
vegetative characters, a synopsis of the generative
characters. ecological details and distribution within
the natural forests of the Kerala State are furnished.
Indices of binomials and Malayalam names are also
appended.

Krishnankutty, C. N_, Rugmini, P. and Rajan, A. R.:
Analysis of factors influencing limber prices in
Kerala. KFRI Research Report MNo. 34. Final
Report of the project Stat 051973, December
1985. 21 pp.

ABSTRACT

The study is an attempt t0 analyse the temporal
and spatial variation in timber prices in Kerala and



10 identify the factors that could possibly influence
such variation.

Average annual prices for 8 species for the
period 1956-57 1o 1981-82 were estimated from the
data coilected from the records of the Forest Depart-
ment. Five-year moving averages, bassd on real
prices obtained by deflating the current prices using
wholesale price indices, were utilised  to dentify the
trend. From the analysis 1t can be szen that prices
of all species had increased over the whole period.
The period uoto 1976-77 was charactenised by stable
prices and the increase was marginal. A sharp in-
crease in prices for all spacies was noticed during
the period 1976-77 onwards.

Both changes in supply and demand seem to
influence the prices. The average annual supply of
timber has declined to 89 parcent batween  the
periods 1968-69 1o 1976-77 and 1877-78 to 1981-
82. While suppiy has declined internal demand has
increased, primarily due to growtin of the construct-
100 activity as indicated by the increase in thg num-
ber of buildings. Price expectation during sales to
consumers seems 10 be an important factor that
determines bid prices. Prica expectation, however,
depends upon  antizipated demand and expected
supply. During the poriod 1976-77 onwards, not
only that demand has increased but also supply has
declined, and both have cumulatively contributed to
a rapid price Infease.

On the basis of the circle-wise real prices of
timber for the period 1975-76 to 1981-82 it can be
observed that for certain species the prices were con-
sistently high tn some circles for most of the vears
while for some others, such a consistent trend was
not noticeable. Local preferences developed over
time. availability etc. seem to ba the most important
factors affecting such regional variation in prices.

Balasundaran., M., Nazma and Gnanaharan, R.: Naiu-
ral darability of commercial timbers of Kerals
with reference to decay. KFR| Research Report
No. 35 Final Report of the pioject Wood
0571980 - Decermber 1885, 15 pp.

Natural durability of five timber species of Kerala.
namely, Masus nagassarium, Hop:a parviflira,
Vaterig indica, Vepris bifocularis and Vitex oftissima.
was studied adopting accelerated laboratary soil-block
test method. Bombax ceiby was used as reference
timber. Test fungi includad three brown rotters and
six white rolters (two spscies were represented by

two strains). Fungi were screened for their aggre-
ssiveness and the following aggressive ones, namely,
Lenzites trabea, Pofyporus palusiris {brown rotters),
P hirsutus, P sanguinens and P, versicofor (white
rotters) were used in the further study.

Waood of M. nagassarium. H. parviflora and V.
aftissima tost lass than 10 percent weight when ex-
posed to any test fungus and these timber species
are grouped under ‘highly resistant’. Wood of V.
indica was ‘resistant” against all the fungi. even tho-
ugh it was rated as non-durable by the graveyard
stake test. V. hilocularis was highly resistant against
L. trabes but in general, itis only moderately resis-
tant.

Significant inverse correlation between density
and percentaga weight loss was found in the case of
H. parviffora and V. bilncularis, However, this relat-
ionship was either poor or not consistent in the case
of other timber species.

Among the brown-rot fungi. P. pafustrs was the
most aggressive and among the white-rot fungi, ~.
versicofor. These two fungi could bz used as repre-
sentative test fungi.

Sharma, J. K., Mgchanan, C. and Maria Florence.
E. J.: Disease survey In nurseries and plantations
of forest tree species grown in Kerala KFRI
Research Report No. 36 : Final Beport of the
Project Pathol (F)y 01/1879, December 1985,
268 pp.

During the disease survey in 7Tectona grandis,
Bombax ceiba, Ailantbus inphysa, Gmslinag arboresa,
Dalbergia faiifolia, Ochroma pyramidale and Eucaly-
prus spo. a total of 85 pathogenic and 13 other dis-
eases (unknown etiglogy, non-infectious and phane-
rogamic parasite) were recorded, With these diseases
ailogether 88 pathogens were associated. of which
64 are new bost record including seven new species
viz. Pseudocpicoccurn  tecionae  and  Phomopsis
varisporum on 7. gramdis. Meliola arlanthii on A, 1ri-
phivsa, Griphosphaeria gmefing on G. arboras, Phy-
salospora dalbergiae on D lavfcha and Cyrospora
aucalynti and Vailsa euclvapticols on Eucayotus spp.,
while 29 are first record from India.

T grandis had fifteen diseases, two in nursery
and fourteen in plantations;, one being commaon to
both. Ten organisms wera associated with these dis-
eases; Mostly causing foliar damage. Six pathogens
are new host record and four first record from  India.
None of the two diseases in nurseries were serious
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wheteas in plantations die-hack caused by insect-
fungus complex and a phaenrogamic parasite. Den-
drophthoe falcata were serious diseases capable of
causing large-scale destruction. Three diseases viz.
pink disease (Coricium salmonicolor), Phomopsis
leaf spot and & disease of unknown etiology appear-
ed to have potential to become serious.

in £. ce/ba there where eight diseases, fouy in
nursery and six in plantations, two were common to
both. Four pathogens are new host records. Collar
rot and seediing blight were the severe diseases cau-
sing appreciable loss 1o stocking. None of the plan-
lation diseases were found to be serious. except
Myigthecium leaf spot wiich in certain humid ar2as
could pose some problem due to exlensive premature
defoliation.

A, triphyss had a total of nine diseases of which
eight were in nursery and four in plamations; three
werg common to boih, All th‘e eight pathogens are
new host record while two were first record from
india. Among relazively large number of seedling
diseases, two viz. coliar rot and seediing biight were
very widespread and damaging as they resulted in
large-scale mortalny, In plantations though none of
the diseases were very serious, three viz. Botryodi-
vlodia stem canker, pink disease and shot-hole were
potentially serious. especially the former two, which
kilied the affecied trecs in certain localities.

Thare were ten diseasas in Q. arborea, three in
nursery and eight in plantations. ong was commaon to

both. Aul the 1en pathogens associated with these
diseasas are new host records while three are record-
ed for the first time from India. In nurseries only
seedling blight was of serious consequences though
stem infection (Phoma nebulosa) also appeared 1o be
potentially serious in certain localities. In planiations
a die-back disease caused by Griphosphaaria gine-
finae was the major disease as it resuited in heavy
mortality.

i D, Jaufelia none of the four diseases of foliage
recorded were of serious nature. Leaf spots caused
by Physslospora and Colletatrichum are new disease
while for leaf rust and Phyliachora leaf snot. 2. fad/-
folia 15 a new host.

Only two diseases were recorded in plantation
of O. pyramidale and none in the nursery, One of
the diseases. dia-back, resuiting in large-scale mor-
tality, was caused by two pathogens, Cafonectria
rigidiusculs and Fusarum  moridfiforme, the former
being the first record from India.
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Eucalyprus sop. recorded the highest number of
30 diseases. 13 in nursery and 21 in plantations; four
were comman 1o both. Of the 46 pathogens associ-
aled with thess diseases 30 are naw host record and
18 first record for India. In nursertes, damping-off,
ssedling blight and leaf and shoot blights were serious
scediing diseases affecting the nursery stock consi-
derably, especially in high rainfall areas. In plantat-
tons, pink disease and leaf and shoot blights (Cylin-
drociadium  spo.) were the major limiting faciors
during the first one to three years of establishment.
A number of provenances of various species of
Fucalvorus screenad  against pink discase {otlowing
toxin bio-assay revealed wvanation in susceptibility
between species and within provenances of a species.
Other potentially serious diseasas were web bligh
{Rfizocionia sofeniy in nursery and stom cankers
caused by Cryploprectria cubensis and Cytospora
eirealyoticols (both recorded for the first time from
India} which can resuit heavy mortality.

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

Ghosh, §. K., Balasundaran. t. and Mohammed Adi,
M. I Siudies on the spike discase of sandal.
KFRI Researchh Rezort No. 37, Final Report of
the project Pathol (NF} 0371980, December
1985.

Sandal spike disease was first observed in the
Reserve 51 of Marayoor forest range. Munnas forest
division during June 1980, More than 50 percent of
the sandal trees in this reserve had been found to be
affected with the disease. Rate of dissase spread in
two dissase monitoring Blocks, calculated in terms

. of apparent infection rate was 0.080 and 0.068 per

unit per month. Zizvphus osnoplia, Stachytarpheta
so. and Jasminum rigidum showing  witches’ -broom
symptoms found in several places in the reserve were
suspecied 10 be the coilateral hosts of the pathogen.

Histopathological studies. using aniline blue and
Hoechst 33258 gave evidence on the occurrence of
WMLC in the diseased phloem tissues. The technique
couid be used as an casy method of disease detec-
tion. Electrophysiological studies using Shigomeéter
indicated a positive correlation belween severity of
the disease and electrical resistance of inner bark in
diseased trees. Though TEM siudies showed large
number of MLOs in the phloem tissues, attempts to
culture the organisms Jin virro were not successful,
Redarator Dimacidstus was identified as an insect




vector of spike disease through disease transmission
studies and by the presence of MLO in the tissues of
intestineg and salivary glands of the insects. fed on
spiked sandal and in the phloem tissues of plants
infected through the vector.

Infusion of aqueocus solution of 500 mg. of tetra-
cycline antibiotics dissolved in 500 ml. of waeater in
spiked trees gave remission of discase symptoms
lasting for three to five months. Repeated infusion
of tetracycline-HCl in aliernate months for an year
did not give complele recovery.  Higher doses of
tetracychings i. e, 2 10 8 g/tree prolonged the remis-
sion period upto seven 1o eight months. Infusion of
tetracycline at 12 g/tree  was found phytotoxic.
Combinations of diffefent tetracyclines did not give
any additional improvement of antibiotic action.
Digitonin and 2-1, guanidinododecane acetate also
gave temporary remission of disease sympioms. Bul
cephalaxin did not give any result.

Sudheendrakumar, V. V. : Studies on the Natural
enemies of the teak pests. Hvbhloea puers and
Eutectons machagralis. KFRI Research Report
No. 38: Final Report of the project Entom 10/
1983, February 1986 23 po.

ABSTRACT

Information on the natural enemies of the teak
pests, Hybfaes prera and Futactona machaeralis was
collected from three plantation sites at Nilambur,
during Anril 19865,

The natural enemies of H. puerarecorded include
five parasites Brachymerla lasus (Walker), Palexorista
sofemnis Walker, Svmpissis sp. and
unidentified ichneumonid wasps. t'wo  insect preda-
tors - Cantheconidea {urcellata Wolft and Parena
nigrolinesta Chd., four species of birds Corvus macro-

WO species of.

rhynchos (Jungle Crow), Acridothereo tristis (Com-
mon Mynah}, Dicrurus adsim:lis (Black Drongo) and
Turdoides stristus (Jungle Babbler); and a species of
bacterial pathogen Enrerobacrer serogenes (Kruse)
Hormaoche and Edwards. Among the natural ene-
mies, the parasite Sympieirg sp.. the bird predators
and the bacteria are new records on H. pusera. Both
the insect predators are new records from Nilambur.

Other than the pupal parasite 8. fasus all para-
sites recorded were found infesting ihe larval stages
of the pest. 2. soleninis was the only parasite consis-
tantly recorded from all the study sites during the
peak pest infestation period. Though noted during
the same period the distribution on the ichneumaonid
wasps was found restricted to only one of the study
sites. Svmprosis sp. was recorded  onby  during
the second half of the season, when the pest popu-
lation was generafly very smail. The overall percen-
tage parasitism due 1o all parasites ranged from O to
28 in 1983 and O 10 26 in 1884, but during the first

epidemic of the pest in each year it was very low or
almost absent,

incidence of predation by C. furcellaia and P
nigrodinaaia was recorded oaly rarely. Among the

birds, the contribution of C. macroraviiches (Jungle
crow) was substantial.

The bactertal pathogen £. serogenss isolated
from field-infested ~. pwars larvae was found to be
an effizient mortality factor under laboiatory condi-
1I0Ns.

As no major incidence of £, machaeralis occurr-
ed during the study period very little information
could be gathered on its natural enemies. Five spe-
cies of parasites recorded include, Apanieles sp.
Brachymeria hime attevize Joseph et &af.. Fhanero
tarme hendecesiselfz Cam. and two species of unidn-
tified ichneumonid wasps.

Seminar, Congress, Lectures

Dr. T. G Alexander, under the sponsorship of
East-West Centre/Environment and Policy Institute,
Hawaii, partictpated in the Regiongl Workshop on
the roles of agroforestry in site proteciion and ame-
iioration held at the Institute of Forest Conservation,
Los Banos, Philippines from 4-10 September, 1985
and presented a paper “"Taungya and soil manage-
ment during establishment phase of forest plantations
in Kerala™,

Dr. K. $. 5. Nair, Dr. George Mathew and Dr.
V. V. Sudheendrakumar atiended the National Semi-
nar on Entemoghagus irsects and other arthropods.
held at Calicut on 9-11 October, 1985, Dr. Nair
presented a paper entitled "Migration mechanism of
parasite evasion’; Dr. Mathew presented a paper
entitied 'Natural enemies of some timber borers in
Kzrala and their possible role in reqgulating pests in-
cidence’. and Dr. Sudheendrakumar presented 3
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paper entitied ‘The role of parasites in regulating
populations of Hyblaca puers in teak plantations’.

Shri.M ). Mohammed Ali attended the 8th IUFRO
Mycoplasma Conference, held at Indian National
Scienc.: Academy, New Delhi from 13-15 December
1985 and presenied lhree papers, entitled: "Studies
on little leaf disease of eucalypts’ by M. Balasunda-
ran, M. . Mohammed Ali, S K. Ghosh and
V. Sundaraman, and ‘Association mycoplasma-like
bedies in the insect transmitted spike disease of
sandal” by M. |. Moharmmed Ali, M. Balasundaran
and 5. K. Ghosh.

Shri K. Shanmuganathan and Dr. J. K. Sharma
atiended a meeting of Southern Regional Silvicul-
turists and Forest Research Workers Conference at
Bangaiore from 1-4 January. 1886.

Dr. R. Gnanaharan attended the Workshop on
‘Building Materials-their availability, production
and use’ at Trivandrum on 24 January 1986 and
presented a paper entitled "Application of wood and
wood products for building consiruction’.

Dr. B. V. Varma and Dr. George Mathew atten-
ded a symposium on insect physiology, ecology and
behaviour held at Trivandrum on February 18-20
1986. Dr. Varma presented a paper entitied "Seaso-
nal occurrence and factots regulating the populations
of major pests of Ailantbus’ and Dr. George Mathew
presented a paper entitled ‘Some aspects of the
biolegy and ecology of the teak carpenter worm
Cossus cadambae’.

Campus News

Joined KFR} recently — K. M. Velayudhan

Lett KFRI — Dr. 8. Kedharnath,
Director

Visitors

1. Dr. A. J. Bolton
University College of North Wales
Bangor
England.

2. Prof. Allan A, Berryman
Washington State University
U. S A

Obituary

Miss. M. V. MARY
(1951 03 25 - 1986 04 10)

With deep anguish we had to face the sudden pass-
ing away of Mary. Mary remained pleasent through-
out her stay in the Institute and she succumbed to
ill health in the latter days. Born and brought up
in rural envirgnment. she went through life in a hard
way and fought until the last for what she stood for.
She worked hard and held onto truth, love and
beauty constantly. She leaves her parents, brother,
host of relatives and friends, and colieagues In the
Institute 10 mouin.

STAFF K. F.R. I
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Forthcoming Events

10-16 AUGUST. 1986, 4th Cangrees of the Internat-
ional Association for Ecology (INTECOL). Syra-
cuse. New York, USA
Cantact: Prof. F. B. Golley, institute of Ecology,
University of Geargia, Athens, GA 308602, USA.

10-17 AUGUST, 1986. 6th Internationai Congress on
Pesticidss, Ottawa, Canada
Contact . Dr. H. V. Moriey. Station de Recherche
Agricoie de I'Universite’, Sous-Bureau
Postale Universitaire, London, Ontario, Canada

13-20 AUGUST, 1986. 13th International Congress
of Soil Science {ISSS) Hamburg, Federal Re-
public of Germany

Contectl : ISSS Secretariat. International  Soil
Museum, 8 Duivendaal POB 343. 6700 Al
Wageningen, Netherlands

6-9 OCTOBER, 1988. 22nd Dvelopment Treds and
Florence. Atanely {Theme : EUCIEP Conference.
in the Science and Technology of Pulp and
Pagermaking)

Contact : OIC, Via G. Modena, 19,50121 Firanze,
ltaly. Telex ; 580071 QICI

12-17 OCTOBER, 1988. Troe Improvement - Theory
and Practice (IUFRO Waorking Parties 52.04-03
Progeny Testing and 52. 03-03 Seed Orchards)
Williamsburg, Virginea, USA

Contact : H. J. Weir, North Carolina State Uni-
versity. Box 8002, 1019 Biltmore Hall, Raleigh
NC 27685-8002, USA

21-23 OCTOBER, 1986. Naticnat Seminar on Envi-
ronmental Peilution Control and Monitoring,
Chandigarh

Contact : Dr. V. S Bhatnagar, Chairman Envi-
ronmental Monitoring Instruments Division P. B.
76(GPO) CSIO Sector 30, Chandigarh 160020

22-25 OCTOBER. 1986. Internstional Seminar on
Structure and Function of Enzymes. Banarag
Hindu University, Varanasi

Contact : Prof. O.P. Malhotra, Dept. Biochemis-
try, Faculty of Science, Banaras Hindu Univer-
sity, Varanasi, 221005 India

9-13 NOVEMBER, 1986. Woodmex ‘86. Interna-
tional Woodworking Equipment Exhibition. Nat-
ional Exhibition Centre, Birmingham, UK
Contact © Woodmex "88, 17 Manchester Square,
London WIE ZQZ., UK

26-31 JANUARY, 1987 Land and Resource Evalua-
tion for National  Planning in the Tropics,
Chetumat, Mexico
Contact : Mr. H. Gyde Lund, Program Chairman,
Cfo USDA Forest Service. TM. PO BOX 2417,

Washington DC 20013, USA. Tel: (202)
475-3747

7-18 FEBRUARY, 1987. Gifex ‘87 - Ghana Inter-
national Furniture and Woodworking Industry
Exhibition
Contact : Gifex '87. P. O. Box 32, Trade Fair
Site, Accra, Ghana .

6-10 APRIL, 1987. Symposium on Silviculture and
Genetic  improvement of Forestiy  Species.
Buenos Aires. Argentina
Contact : Ing. Daniel Maradel, CIEF, Moreno
431, 1081 Buenos Aires, Argentina. Tel: (01}
33-3020 and 30-4830

20-30 AUGUST, 1987. 16th Pacific Science Con-
gress, Secul, Kores
Contact : Ms. Brenda Bishop. XVI P.5.C. 1987,
KPO Box 1008, Seoul 110, Korea

Farewell

Dr. S. Kedharnath laid down office as the Director.
of the Kerala Forest Research Institute on 31-3-198%
after a term of three and a half years. During this
term he had brought into play all his versatiiity and
wide experience in forestry research. gained over z
period of three dscades. The institute was just six
years old with the basic infrastructural facilities
when he joined and he helped it take off in a dynamic
way 10 its avowed fields of basic and applied resear-
ch In forestry. His contacts with a host of eminent
scientists ail over the world was & great assei from
which this institute gained national and international
stature.

Eminent scientists can never retire.  We are sure
that Forests and Forestry will continue to enrich
themselves, from the vast storehouse thai heis. K F,
R. i continues to look forward his guidance and
co-operation.

We wish bim a contented and fruiful future.

Dr. C. T. 8. Nair, formerly Forest Economist, at
K. F. R. lL1ook charge as Director with effect {rom
1-4-1986.
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KFRI Research Reports

Easwarankutty, K., Sivarajan, M. and Asan. R. B. 1877, Study on wood and bark volumes of euc-
alypt trees in Kerala. Final Rep. Res. Proj. Stat. 03/1877. 27 pp. .
KFRt 1977 Availability of wood raw-materials for plywood indusiry-Kerala-Karnataka Region. Final
Rep. Res. Proj. (Sponsored by the Federation of Indian Piywood and Pane! industiy) Part-1. 11 7pp.
{(Mimeograched).

KFRI. 1978. Availability of wood raw-materials for plywood industry-North-Eastern Region. Final
Rep. Res. Prof. (Sponsored by the Federation of Indian Plywood and Panel Industry), Part-2.
85 pp. (mimeographed),

KFRL 1978, Dipterocarps of South Asia. Final Rep. Res. Proj. {Sponsored by FAQ)Y, 837 pp
{Typewritten).

Alexander. T. G., Sobhana K., Balagopaian, M. and Mary. M. V. 1980, Taungya in relation to soil
properties, soil erosion and soil management; Final Rep. Res. Proj. Soils 01/1877, 24 pp.

KFRi. 1980. Studies on changing pattern of man forest interactions and its implications on ecology
and managerment: A case study of the Reserved and Vested Foriasts in Aftappady, Kerala. Final
Rep. Res. Pro). {Sponsored by the Department of Sci. & Tech.. Govt. of India). 235 pp. {Mimeo-
graphed}.

Nair, K. 5.8 and Varma, R.V. 1981, Termite control in eucalypt plantations. Final Rep. Res.
Proj. Entom 0171976, 48 pp.

Alexander, T. G., Balagopsalan, M., Thamas P. Thormas and Mary, M. V. 1881,  Properties of soils
under teak, Final Rep. Res. Proi. Soils 02;1977, 13 pp.

Alexander, T. G., Balagopalan, M., Mary, M. V. and Thomas P. Thomas 1981. Propertiés of soils
under eucalypts. Final Rep. Res. Proj. Sotls 03/1977, 12 pp.

Nazma, Ganapathy, P. M., Sasidharan, N., Bhat, K. M. and Gnanaharan, B. 1981. A handbook of
Kerala timbers. Final Rep. Res. Proj. Wood 01/1979, (60 pp.

Mathew George 1983 A survey of beetles damaging commercially important stored timber in
Kerala. Final Rep. Res. Proj. Entom 071979, 92 pp.

Varma, R. V. 1982 Investigations on the possibility of non-insecticidal control of tarmites.. Final,
Rep. Res. Proj. Entom 0641979, 28 po.

Gnanaharen, R., Nair, K. 8. 8. and Sudheendrakumar, V. V. 1982 Protection of fibrous raw-materials
in storage against deterioration by biological organisms. Finai Rep. Res. Proj. Wood 05/1980. 24pp.
Alexander, T. G. and Thomas P. Thomas 1982, Cultural practices for managing soll arosion in
foreet plantations A state of knowledqe report. Final Rep. Res. Proj. Soils 05/1181, 11 pp.
Gnanabaran, R. and Mathew George 1982, Preservative treatment of rubber wood (Hevea hrasili-
ens/s). Final Rep. Res. Proj. Wood 03/1977. 18 pp.

Nair K. 5. 5. 1983, Seasonal incidence, host range and control of the teak sapling borer Sahya-
drascus malabaricus. Final Rep. Res. Proj. Entom 08/1979. 38 pp.

Alexander, T. G., Mary, M. V., Thomas P. Thomas and Balagopalan. M. 1983, Infuence of site
{tactors i Bombax plantations. Final Rep. Res. Proi. Soils 0471973, 19 po.

Naw C.T. 8. and Muraleedharan P. K. 1983 Rural institution for development of appropriate
forestry enterprises: A case siudy of the traditional reed industry in Kerala State, India. Final Rep.
Res. Proj. Econ 03/1882, 150 pp.

Nair, K. 5. 5. Mathew George, Varma R. V. and Gnanaharan R. 1883, Preliminary investigations
on the biciegy and contro! of beetles damaging stored reed. Final Rep. Res. Proj. Entom 041978,
33 po.

Balagopalan. M. and Alexander, T. G. 1883, Organic matier dynamics in teak and eucalypt plant-
ations. Final Rep. Res. Proj. Soils 06/1331, 21 pp.

Ghosh. 5. K., Balasudaran, M. and Mohamed Ali, M. . 1984, Studiss on host-parasite relationship

of phanerogamic parasite (s) on teak and their possible control. Final Rep. Res. Proj. Pathol (NF)
01/1979, 39 pp.
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Nair, C.T. 5. Mammean. C and Muhammed, E., 1984. [ntensive multiple use forest management n
the tropics. Final Rep. Res. Proj. Econ 04/1982, 184 pp.

Alexander, T. G. and Mary, M. V. 1884 Effect of mussoorie phos on the growth of Eucalyprus
tereticarnis seadlings. Final Rep. Res. Pfoj. Soils 07/1881, 7 pp.

Nair, P. V.. Ramachandran, K, K. VijayanV. 5., Easa P. S and Balakrishnan, P. V. 1985, An
ecological study in Periyar Tiger Reserve with special reference to wildlife. Finsl Rep. Res. Proj.
Wild 02/1977. 158 pp.

Ghosh. S, K., Balasundran, M and Mohamed. Ali M. 1. 1985. Studies on the little leaf disgase of
Eucalypts. Final Reop. Res. Proj. Patho! (NF) 02/1977, 15 pp.

Nair. P. V. and Bailasubramanyan, K. 1985, Long-term Environmental and ecological impacts of
multipurpos? river valley projects: Wildlife studies in Idukki, Periyvar and Silent Valley. Final. Rep.
Res. Proj. Wild 03/198C. 75 pp.

Alexander, T. G. and Thomas P. Thomas 1985, Physical properties of soils in relation to eucalypt
growth. Final Rep. Res. Proi. Soils 08/1982. 11 pp.

Gopalakrishnan Nair, N. and Sasidharan, N. 1985. Distribution of important forest tree species
in Kerala {Cantral Circle}. Final Rep. Res. Proj. 03/1880. 31 pp.

Bhat, K. M., Bhat, K. V. and Dhamodaran. T. K. 1985. Wood and bark properties of branches of
selected tree species growing in Kerala. Final Rep. Res. Proj. Wood 06/1982, 34 pp.

Nair, K. 5. 5., Sudheendrakumar, V. V., Varma, R. V. and Chacko. K. C. 1985, Studies on the
seasonal incidence of defoliators and the effect of defoliation on volume incremant of teak. Final
Rep. Res. Proj. Entom 021977: 78 pp.

Surendran, T. and Seethalakshmi. K. K. 1985. Investigations on the possibility of vegetative pro-
pagation of bamboos and reeds by roeting stem cuttings. Final Rep. Res. Proj. Physiot 02/1979;
47 pp.

Menon, A  R. R. and Balasubramanyan, K. 1985%. Species relation studies in moist deciduous
forests of Trichur Forest Division (Kerala). Final Rep. Res. Proj. Ecol 05/1982; 194 pp.
Balasubramanyan, K., Swarupanandan, K. and Sasidharan. N. 1985, Field key 10 the identification
of indigenous arborescent species of Kerala forests 1985. Final Rep. Res. Proj. Ecol 02,1879
175 pp.

Krishnankutty. €. N, Rugmini, P. and Rajan, A. R. 1985 Analysis of factors influencing timber
prices in Kerala. 1886, Final Rep. Res. Proj. Stat 06/1979; 25 pp.

Sharma, J. K., Mchanan, C. and Mana Florence, E. J. 1985, Disease survey in nurseries and
plantations of forest tree spacies grown in Kerala. 1885 Final Rep. Res. Pro). Pathol (F) 01/197%:
268 pp.

Sudheendrakumar, V. V. 1988. Studies on the natural enemigs of the teak pests, Hyblasa puera
and Eutectona machaeralis 1986. Final Rep. Res. Proj. Entom 10,1983; 23 pp.

Ghosh. S. K., Balasundaran, N. and Mohammed Ali, M. I. (1985} studies on the spike disease
of sandal. Final Rep. Res. Proj. Pathol (NF) 03/1980; 56 pp.
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Chandrasekharan C. 1975. Wood use in Kerala and its implications for forest fand use and deve-
lopment, 30 pp.

KFRI. 1980. Matti {(Perumsram), (Malayalam), & pp.

KFR1. 1881. Termite contro!l in eucalypt plantations. Division of Entomoiogy. 6 pp. (Pests of
eucalypts and their control, revised Malayalam version. 1984, 4 pp).

KFRI. 1981, Medizinal plants of Kerala Forest © A tentative checklist {Malayalam & English),
Division of Botany., 31 pp.

KFRI. 1982 How to establish seed orchards of teak (7sctona granis L.}? (English & Malayalam)
Division of Genetics, 10 pp.

KFRI 1884, Nursery disease of eucalyptus in Kerala and their control (English & Malayalam)
Divisien of Pathalogy (Fungal Diseaaes). 16 pp.

KFRI. 1984, Preservative treatment of rubber wood (English & Malayalam). Divisions of Wood,
Scizrice & Entomology. 7 pp.
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