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A significant svent during the last guarter was
the laying of the foundation stone of our Sub-centr-z at
Nilambur by the Minister for Forest; Kerala, on 11th June
1977. This Sub~centre, with a laboratory, modern experi-
mental yard, staff guarters and a Rest House, is expectad
to be ready by December this year. In his Address, the
Minister indicated the possibility of establishing a Teak
fluseum as an adjunct to the Sub-centre. WNilamizur, we hope;
will vindicate the right to be a great centre of learning
on Teak. '

There have been additions to our Scientific staff.
Prof. V.P, Krishnan Nambiar has joined us on deputation,
from Kerala Education Department, as Plant Taxoromist.
Dr.P.W, Amin has bolstered our Entomology Division with
his background and experience of Farest Insects, Dr.M,
Padmanabhan, Shri., N. Sasidharan, HXumari K., Shobana and
Kumari C. ftenuka have joined as Research Assistants.

i Research Advisory Committee has been consti-
tuted under the chairmanship of Uhe Chief Conservator of
Forests {Development). We had the first meeting aof the
comnittee to consider our Research Frojects.

Iin this issue of the Newsletter, an extract from
a paper in the December 1976 issue of the Commonwealth
Forestry Revisw, has been included., This is the beginning
of our effort to transmit information of Sfopical value
from published literature to the benefit of thuse who
do not get the opportunity to see international journals
in forestry. The conclusions in this paper are of special
significance to us in Kerala.

It is with deep anguish that we record the
untimely death of the founder-chairman of our Executive
Committee. Dr. N.K. Panicker was a gifted Scientist
and an accomplished science administrator. In his
death, we have lost a friend, philosophcr and guide.
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EUCALYPTUS BARK VULUME

Extensive areas in Kerala State have been planted
with Eucalyptus, At around a rotation age of 10 years, the
trees are felled, cut into billets, and after debarking they
are piled and measurements taken. The debarked billets are
then transported to factories. So far, little attempt has
been made to study the volume of bark and relate it to the
usual tree parameters, viz. dbh and height and overbark
valume of the tree.

. It was thought that the forester should be provided
with the information on Eucalyptus bark veolume so that it
would be possible to estimate the underbark volume of a
standing Eucalyptus plantation,

Data were collected from sample Eucalyptus trees
felled in Industrial Plantation Circle by Forest Department
staff during the 1976-~'77 felling seascn, Information on
bark velume collected by the Uorking Plan party for the
Pamba Grassland Afforestetion Division were also made
available,

There are sonrnz esseniizl diffsrences in the data
collected in the Industrial Plantation Circle and Grassland
Division. While in the Industrial Plantation Circle, girth
measurement (by tape correct to O, Scm., were recorded far
every % meter billet, in Pamba [ivision diameter measurements
with callipers correct. to 1 cm, for two meter billets were-

- recorded.,

Only a preliminary analysis of the available data
has been actempted For the purpose of presenting in the
current Mewsletter. (Data fraom only one division of the
Industrial Plantation Circle and a part of data from the
Pamba Division have been utilised). Hence the figures
shown herein have indicatory ualue only. Investigations
are continuing to present final results.

Table I.A shows percentage bark volume to overbark
valume in Kothamangalam Division of Industrial Plantation

Circle, Table I1.B shows bark volume fiqures for the Grassland -

Division, Table II.A shows form factors and form quotients
for Kothamangalam Division and Table II.B shows similar
figures far Pamba Jivision.

Faorm factor is defined as the ratio of overbark
volume of tree to the volume of cylinder having dbh as
diameter and height of tree as its height. Form guotient
is defined as diameter at half the bole length to diameter
at breast height.

Ye are grateful to Shri, i1, Sivarajan, Conservhtor
of Forests for identifying this problem and for 3531stance
in the field. 7 )
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TABLE - I.A,

BARK VOLUME IN EUCALYPTUS

Divisiagn: Age of Plantation: Altitude:

Kothamangalam. 10 Years. Below 200 metrs.
Cirth at ! Percentage of Bark Uolume to Juerbark volume
Breast § eIt T T T AT T T T T T
: Eucalyptus ! Eucalyptis ! Eucalyptus
elgh ! : ! ! grandls and

? E j hybrid : grandis : hybrid

""""""""""""" :"'“"”"‘""'-1'“"""""'“"“"“1""'_'—'-_"_"""_-'_W
35 - 45 1 24,03 (6) | 25.32 (2) | 24,35 (8)
45 - 55 | 24,34 (6) | 20 .60 12§ ! 23.40 (8}
55 ~ 65 I 22,63 (5) ¢ 17.84 {2} 1 21,26 é?}
65 ~ 75 ' 21.39 {5% | 15,11 {2¢ | 19.60 (7}
75 - 85 i 16415 (5) ! 17.20 g2< ! 17.19 (6,
85 - 95 bo15,71 (33 1 24,42 (20 18.00 (6}
95 - 105 1 10.53 {2) | .o i 10.53 (2)

]
..............
All girths E 20.60 {(32) 20.08 {12)1 20.46 (44)
e ol I
. IP‘BLE ) I,I°P' 2. .
TREE PARAMETERS (EUCALYPTUS)

Division: Age of Flantation: Altitude:

Kothamangalam. 10 Years, Below 200 metrs.

. I r
pirth et FORM FACTOR b Forn
. T e e S e e i Stttk ity
Height H Eucalyrtus: Eucalyptusl Eucalyptus } Eucalyptus
(Cms.) i hybrid 1 grandis ) hybrid and hybrid
: H | grandis :

------------ T e
35 -~ 45 | 0.632 Es 1 0.682 2} |} 0,644 Ee\ i 0.766 (4)
45 - 55 1 0,509 (6} 10,492 {29 1 0.505 (8) | 0.696 {4¢
65 - 65 1 0.513 (5) 1 0.499 ézz 1 6.509 (7) 1 0.723 (3}
65 - 75 ! 0.512 gsz y 0,558 (2) | 0.525 E72 1 0.700 ESZ
75 ~ B5 ! 0.502 {5, 10.492 {2). 10.499 (7} ! 0.703 (2
BS - 95 | 0.623 {3) 10.488 (2) | 0.569 252 | 0.822 {2
95 - 105 ; 0,469 (2) | .o 1'0.469 (2) | oo

“““““““““““ e S et STt D D ety
All girths i 0.540 (32)5 0.535 (12) 1 0.539 (44) I 0.732 {18)

i i
[ S i L 1

Figures given in brackets are sample numbers.
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Commercial future of Albizzia falcata - An Entomologist's
view point.

Albizzia falcata, a native of Folucca, has shown
great promise as a pulp-wood spe-ies due to its fast growth,
high survival rate, and tolerance to congestion created by
taungya crop in the early stages of growth, Based on initial
success of small-scale plantations in several areas, the
Forest Department is tempted to plant this species in more
extensive areas., However, at present, there are several
insects that are causing damage to the Albizzia plantation
at Vazhachal, When Albizzia is planted on large scale, the
present pest problems will certainly aggravate. In addition,
Some new pest problems are likely to‘arise, Albizzio falcata
appears to be extremely susceptible to defoliation and bark
injury. Uue believe that the commercial success of this
species will depend, to a great extent, on how best we are
able to control its insect pests.

0f the. several insect pests that have been ocbserved
to attack Albizzia in Vazhachal area, the economically
important ones are discusssed below:

(1) CASEWORM (Psychidae, Lepidoptera}: i large-
scale incidence of caseworms was noticed in Rpril 1977, in
Vazhachal plantation of 1974, Substantial number of trees
were found defoliated. Due to severe defoliation and bark
damage, most of the branches and terminal shoot of such
trees vere dead, The major attack, which gives the plants
a 'burnt' lock, is now confined to two patches but the
insects are spreading to healthy trees, If unchecked,
these healthy trees would alsp suffer extensive defoliation
and subseduent drying-up of branches and terminal shoot.

Marks of identification:

Caseworms can be easily recognized by their cases
which are; when full grown, about 1.5 cm, long and cone
shaped, The caterpillars remain inside these cases and
feed on the foliage and bark. The cases are held erect
and resemble small thorms. The larvae usually feed on the
" lower surface of leaves and on the bark. The pupae are
found hanging on twigs within cases,

Nature of damage:

This insect causes defoliation of Albizzia as well
as bark injury. Due to feeding by large number of larvae, the
leaves wither and fall off and the entire tree becomes leaflesss
The extensive defoliation and bark injury results in death of
branches and terminal shocts, Some trees produce very limited
new flush of leaves which is again attacked by the caseworm.
Such trees are likely to die in dus course.



4{2} Eurema blanda silhetana (Pieridae, Lepidoptera):

The incidence of this species was noticed in .
September, 1976 in Albizzia plantation of 1976 at vazhachal,
Some plants suffesred heavy defoliation but no mortality was
observed, apparently because the defoliation was not total,
There was heavy incidenge of parasitization of pupas by a
hymenopterous insect which seems to have prevented further
build-up of this pest, '

The same insect was again observed in small
numbers in June 1977 at Vazhachal in the 1974 and 1976
plantations.

Marks of identification:

Clusters of white; narrow, oval eggs are found
on the terminal portion of tender, unfolded leaves. The
larvae are greenish in colour with dark black head. UWhen
full grown; they measure about 4cm. in length. The larvae
feed on the leaves gregariously throughout their lives,
Pupae remain attached to leaves by their narrouw tail end.
Pupation occurs on Albizzia or other plants of understorey
including tapioca.

The adults are butterflies of deep sulfur coloured
wings with dark black margins on the upper surface of both
wings., The under surface of wings have numerous black spots,
The wino expanse is about 4cm,. '

Nature of damanes;

The larvae feed gregariously leaving only the main
and secondary rachis. Heavy incidence of this: pest
results in defoliation of the trees.

(3) Stem borer {Bostrychidae, Coleoptera):

. Incidence of this pest was noticed in September
1976 at VYazhachal in the 1976 plantation.

Maiks of identification:

Presence of small, slightly oval holes (0.25cm.
diameter) in the stem indicates the attack of this insect.
The larvae which live in tunnels in the pith are typical
bostrychids with white-grub -~ like appearance., They are
about 2cm. long when full grown with large head and well
developed mandibles,

Nature of damage: '

The larvae of this bectle feed on the pith of the
plants, Such plants, although not directly harmed by the
insects, are made weak by their feeding and the trees break
at this point due to severe wind. Although the accessaory
buds below the broken stem grow, there is set back in growth.
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(4) Bther insect pesis: At Vazhachal, several
insect pests have besen observed to feed on Albizzia. They
are hairy caterpillars and loopers (eating leaves), membracilds
and coccids {sucking sap) and the borer Sahvadrassus malabaricus,

Control strategy:

In the 1974 plantation at Vazhachal, we are planning
to apply the insecticide lindane to control the cassworms and
prevent their further spread. Lindane has very short residual
effect and is not expected to affect the biological control
agents adversely, It is planned to take up detailed studies
on the bionomics of each pest and the role of parasites and
predators in governing their population. Studies will also
be carried out to find out the most effective insecticide,
timing and frequency of application, and its cost benefit
ratio. Ultimately, an optimum pest control strategy based
on ecological principles will be developed to contain the -
pest populations under economic injury level,

A _word of caution:

Looking at the susceptibility of Albizzia falcats
to insect pests, it is advisable not to plant this species
on a large scale without developing methods to control the
pests sconomically. It will not be desirable to use long
lasting insecticides although they may give immediate relief,
It has been observed in several ~uses, that use of such long
lasting broad spectrum insecticides results in rssurgance of
target insects as well as other insects which are being kept
under check by their natural enemies, Therefore, it is
imperative to find out optimum pest control stategy based
on ecological principles before large scale plantations arec
taken up., Without adegquate knowlesdge of present and potential
pests and methods for their control, the commercial future of
large scale plantations of Albizzie is uncertain.

A_request:

Our understanding of present pest problems of
Albizzia has been mainly due to Shri, M. Sivarajan,
Conservator of Forests, whose painstaking observaticns
and timely reports have helped us immensely in our
. investigations., Qur observations are based on flbizzig
plantations of Vazhachal, If you come across these or
other insects causing damage to Albizzia plantations in
your area, kindly write to us. It vwill not be out of ,
place to mention that your observetions on these insects;
howsoever limited they may be, will provide us an insight
in to the problem and help us to develop a suitable
control strategy.



10

WHAT FUTURE FOR NATURAL REGENERATION OF TROPICAL HIGH
FOREST? AN APPRAISAL WITH EXAMPLES FROM NIGERIA
AND UGANDA

L]

(Extracts from the paper of P.R.0. Kio, University of
Ibadan, Nigeria, publishad in the Commonwealth

Forestry fReview, Dscembuer 1976

INTRODUCTIO)

The rosy picture of plantations frequently painted by
advocates of exclusive plantation forestry in the tropical
high forest zones is based in large measure on seemingly
overvhelming economic arguments., Briefly, we are told that
concentration of a large volume of a highly marketable
economic species justifies the high cost of establishment.,
Compound interest figures are given to show that at the end
of the rotation it takes much less to produce a cubic metre

of plantation grown wood than of wood produced under natural
reneneration.

For lonc_this fallacy has been fed ta an uncritical
farestry audience urdqu ayed by the ‘jargon and formulae of a
profession whose miscalculations based on over-simple_ models
have recently_pl&xpd havoc with_ the econamy of much_of the
world. The survival of forestTy as a viable enterprise will
depend on the ability of foresters to master the Greek alphabe
and use the modern tools of statistics and applied economics
to explain ond justify sound biological principles,

The argument of an overuhelming superiority of
plantations over natural regeneration is only valid where
the forest to be converted is proved to be completely
valueless - such as degraded high forest with little or
no advance growth or an open savanna. But where the forsst
is rich in youno timber trees, poles and saplinas, justifi-
cation for plantations can be sustained only by failure
to take account of some of the wvital facts or by elimination
of variables that tend to diminish the profitability of
the favoured system.

Too often the analyst seems to survey the list of
variables and select ognly those that will contribute posi-
tively to the desired end. Inconvenient factors are desi-

. gnated as constants or are assigned derisory co-efficients.
The stage is then set to launch an apparently unassailable
hypothesis full of exotic symbols.
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Primary considerations

The conversion of tne natural forest into
plantations involves the destruction of the existing timber
capital since salvage felling rarely removes more than half
of the resicdual crops, even aftcr intenstive exploitation,
The trus cost of establishing the plantation should also
include the "foregone costs" of the wasted forest capital,
This cost should be compounded usine the rotation age of
the plantation and added to the compounded value of the
cost of establishmanrt,

Moreover, it is ofter. taker for granted that
natural regecneration treatment involves thne ciear felling
of all trees sbove 60cm., in dicmszter and that the residual
pole crop ond saplings could onl be harvested at the
rotaticn age o 80 years, Thesc assumptions have no basis
in reality. WNatural regeneration as practissd iIn Nigoerig,
for example, is a selection system with intermediate Limber
vields, harvested before the end of the putative rotastion age,

Fast computation of ceosts at rotztion age have
therefore tended to place a natural regensration system at
a disadvantace., An unusually high rotation age and an
abnormally low volume per unit area are assumed. No account
“LowoNon of tho possibility of increasse ic yield which may
result from scarcity of highly economic species and advance--
ment in wood utilization methods, For a plantatian system,
the high initial cost is adecquately taken care of by predicting
a rotation age half that of the natural regencration, during
which timber of comparable quality is supposed to be produced.

Comparisons are only valid if they are bascd on
rel=tively equzl conditions. An attempt must be made to
compute the intermediate yield of the treated high forest
which corresponds to that obtained at the rotation age of
the plantatian, Losts at thc same point in time should
then bc compared.

n this poocr, costs will he computed for tne tuwo
sysucms as practiscd in Nigeria; natural rogeneration and
plantctions by direct labour. Experts agreee that the
taungya system will lapse within the next ten years since .
the massive rate of planting will outstrip the supply of
cliunt farmers. In any case the universal primary educationg
future salary reviews and increasing militancy. of labour
unions may push wages to levels considered uneconomic for
plantation establishment. In Canada, a worker with a chain
saw may gQross a highcr income than a fresh graduate forester.
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Comparative costs of natural regeneration_and direct
plantation systoms.

The'follouing assumptions are made for tho study:,

1. Yield from plantations at rotation age of 40 yecars
in moist forest zonme in Nigeria at 260 md/ha.

2. Yield from the high forest at the end of a felling .
cycle of 40 years is at 50 m3/ha, {Justified below)

3., M"Foregone cost™ of wasted forest capital during the
establishment of a plantation at &*o,zo/mS( a rather
low estimate)

4, Cost of cstablishment of the plantation at #120/ha.
5, Cost of treating a moist high forest at #15/ha.

‘6., The average real interest rates of 3% and S5%.
/Real interest ratc is the difference between
inflation and commercial interest rates. Taken
as a long-term average, the (positive) differcnce
between the interest rate for a lou-risk project
and the inflation rate is probably less than 4 per
cent and this valus scems to differ little from
country to country, The wuse of real intcrest rate
therefore eliminates the need to make arbitrary
forecasts on a long-term basis in the face of wide
ranging inflation factors whose values cannot be '
precisely predicted,/

7. A growth rate of 2m3/ha/annum for treated moist
high forest.

8. A reduction of 25% in the yield of a second
rotation plantation,

9. 1In the high forest, yield at the end of the first
felling cycle is 50% of total exploitable volume.

10, Formula for computing compound interest is:
€a = co(1+i)"

where
Ca = accumulated amount

Co = initial capital
= intersst rate in per cent

n = no. of years

*4 Naira (approx. £,0.60 in May, 1976},
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At compound interest rates of 3 and 5 per cent the
accumulated amounts of one unit. . of capital for

40 years are:
Ca =

or

1(1.03)40 and 1(1.05)40

3,262 and 7.04 units respectively.

The above presentation is a highly simplified
solution and it is adopted here to give results which can
be directly related to past methods of computing cost af
producing a Unit volume.,. For realistic comparisons
Blawoys has suggested the following formulae;

For Plantations:

Vo =

a(1 + i)t - c(1 + 1) - P

11 + ij?

initial valuc or present net value

net value realized through each harvest
rotation length in years

intervals of treatment in years

sum of costs incurred at the‘
beginnjng of each rotation

compound interest rate in per cent
harvesting cost at the end of rotation

High fForest

for Treated Natural

Vo =

where

R-H--cCplt+ it

revenue

harvesting cost

cost incurred at time of treatment

time betueen treatment and exploitation

interest rate
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The cost of hazards

In spite of the more impressive performance of
the natural regeneration system as compared to the plan-
tation system, the prediction for the latter can only be
attained if there is complete absence of natural and man-
made hazards. The cost of protecting a plantation from
fire hazards, with all the paraphernalia of the modern
fire-fighting industry, will make the original cost of
plantation establishment palc into insignificance.
Compounded cost of maintaining anmnually the staff and
equipment, and of controllinn fire outbrecaks, will produce
a staggering cost per unit volume at the end of the
rotation,

Yet, notwithstanding the heavy cost of fire
protection; periodic uncontrollable outbreaks of fire,
particularly in plantations sited on difficult terrain,
will have the effect of reducing the averoge yicld of the
forest, MNeedless to add, moist natural hingh forest is
virtpally free of such outbreaks,

' It is well known that plantations are more
prone to insect infestetion and fungal attack than ere
natural forests,

The social effect which may result from large-
scale replacoement of native forcsts with faster-growing
exotics poses a far more serigurs threet. Already,; forestry
as a profession is fighting almost for its cxistcnce as
producers of timber in Unitecd States, Britain and Australia,
Inhabitants of over-crowded cities whose daily existence is
hemmed in by concrete jungles do occasionally wish to escape
into the .countryside to re-discover and appreciatc nature,
They are particularly incensed when they find that the dead
monotony of cities is teing repliceted in the countryside
by, for example, coniferous monoculture, Fearing that
there is no escape from the ever~-tightening ventures of a
materialistic section of society, urban duellers arec
questlonlnq what foresters have been d01ng, and demand
a say in future undertakings.

Conclusion

It is not the intention of this paper to advocate
the abandonment of plantetion forestry. It hes been
emphasized that what is required is a balanced appraisal
of the consequences of adopting that- system or that of
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natural regeneration., Theore is evidence that, contrary

to popular views, plantation forestry is not invariably

more profitable than trested natural high forest. Thero

are, of course, impoverished high forests uhich must be

cleared end planted, just as there arc plantations which
have failed due mainly te unsuitghility of the sits.

Suggestions that all the moist natural hioh
forest of the southern parts of Nigeria and elscuhcre
in the tropics should be clear-felled and planted arc
not in the long-torm interest of the countries concerned.
Records of existing plantations are at variance with the
exaggerated claims made for the plantation systom. It is
common knowledge that probably up to 70 pcr cent of the
existing plantations are successful due to imsufficicnt
tending at thc early steges of establishment and little
or no thinning in subsequent years. The emphasis has
been to clear ncw areas since it is easiocr to convince
d government to release money for a new plantation than
to Jjustify further expenditure on a plantction which is
alleged in annual reports to be fully established}

Well-stocked high forest should be trcated by a
Tropical Shelterwood System prescriptioN shown by roscarch
to give the best timber production under prevailing ccolo-
gical and economic conditions, Every forest rescrve must
be treated on its merit,

The question posed at the beginning of this poper

was_whether natural regeoncration of tropical moist high
forest has_any future, It is assertod that_the ansuer
must be in_the affirmative.

asok ,
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