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IMPACT OF SELECTION FELLING IN A FOREST ECOSYSTEM IN KERALA
Chapter I
I. TNTRODUCTION

The troptcal wet cvergreen forests of Champlon and Seth
(1968) very ofrten ecquated to troptcal ralnforest (Schimper,
1903 and Richarda, 1952) {3 deflned as "a closed communtty
of essenttally, hut not mxclusfvely, hroadleaved, evergreen,
hlgrophilous trees, usualtly wlth two or more layers of trees
and shrubs and wlth dependent synuslae of other lifeforms
suchv 28 vines and eapilphytes,. It does LIlnclude the
characterlstlic vegetation nf the humitd troplcs, even where
thls has a somewhat seasnnal climatic reglime, as well as
those aof molat alavated areas of the troples” (Hamilton,
1976). This type of forest Ls typtfled by pantrople
familtes such as, Lauraceae, Myrtaceae, Sapotaceae,
Dipterocarpaceae, Cluslaceae, Melastomataceae, atc. and arce
‘distrtlbuted more or 1nmnsgs astrtde the equator In Amerlica,

Afrtca and Sontheanst Asalna.

Tn Tndia, such type of forests are conflned to Western
Ghats, northeagtern reglons and 1slands of Andamans, As
this type of forest 1g a atorehousge nf plywnod Industreles,
raltuay Qlﬂ“pGFQ,.PtC., and to sgustaltn an uninterrupted flow

they are snldam clearfalled and the commoneat stlvicultural

system adopted ts the Seplectlon Systen. ITn essence, ft



envisages removal of mature, usually the oldest or 1arges£
trees, as scattered itndlviduals, repeated tandefinttely, by
means of whlch contlnuous establishment of reproductlion Ls
encouraged and an uneven stand malntalned, Duklng‘the
‘process of selrctlye extraction, the exploftable glrth
class, the felllng cycle and the number of trees to be
removed ln a gltven untt area are the major crltecrtla

employed.

By this methnd Lttt s generally belleved that the
evergreen nature of the forest {s not endangered and there
ts no setback tn the eacologlcal status on account of over
exploltatlon and the humpy nature of the canopy ls never
permenantly ditsturbed, The glrth Limlt (s generally 180 cm,
at breast hefght (1.4 meteres) and the felling cycle usunally
30 years. The maximum numher of trees parmltted to he
removed from any one hectare, durlng each fal llug cycle used
to he 8 to 12 (n numher, However, due to lncreasing
pressures and In areas wlth a preponderance of over mature
trees, a shorter fellling cycle s adopted and sometimes the
number of extractad apeclesg are also violated beyond thae
prescriptions of Workling Plans, thus endangerlng the

continulty of operatlion,

This type of folling which helps to malntaln an uneven

stand has the Followfng nssumed advantages.



1.1

Advantages

Tt ensurnos gross productlon whether measured in
hiologltcal or economic terms making way for

fncrerae tn merchantable ytlald.

Tt nffrprs atahtllty of environmental condltlons
and tnflurnces that s not avallable In even

aged stands,

Tt halps to maintatn a continuous cover of a
protectlion forest on steep slopa2as Ln order to

prevent ernslon, landsltdes, avalanches or run

of f.

The danger of fire 13 less I{n uneven stands

since the fuels are shaded.

It ts generally rvegarded as belng 1less
susceptlhle to damage from blotlc enemies Like
fungt, mistletoe etc., hecause the most
injurtnus specles do not attack all age classes

of a glven spocles,

Stnce environmental conditions are malntained in
a more or less stable equllibrium, the entlire
ptant and animal populations of the stand
remalns crelattvely stable., The ritsk of violent

or unfnreseen fluctuatlong 1s sharply mintmised,.



1.2

4

I+ ensnures presence of a permanent seed

resource.,

Due to permenant verttcal closure of the stand
damage dunm to wind s reduced, However, by
creatlon of extenstive gapé wind can funnel and

accalerata suffliclently to cause great damage.

Disadvantages

The progress of regeneration and the conditlon
of the growling stoc% are ofrten submerged in an
uneven stand and hence more difflcult to

evaluate the rn3ults of operations.

Tt 18 necemsgsary to cover a larger area to

hWarvest a glven volume {n one operation,

It reduces the producttvity of the forest by

contributing to dysgenlc selection.

Environmental factors LlLi%e shade, root
competlilttion, mlcroclimate, etc., would bhe
suhjected to drastic fluctuatlons, which may
reatard natural regeneratlon of timportant

specles,

When a tree 19 falled a 1ot of damage 18 done to
thn gurroundling trees and the gaps caused depend

upon the helght of the tree and size of the
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crown. The sawyer will cut out ail qapltnés in
the viclntty of tree trunkq_ln ofder to erect
the requtred scaffoldlng at slté. The resultant
Teaf litter and wood dehrls are generally bdrnth

Thus, hardly any regeneration ls left ln the gap.

6. When large gaps are created ifnvarlably they arcre
colonised be heliophllous ploneers 1ltlke

Macaranaga, Leea, Fupatorium, Lantana etc.,

which are dtffitcult to exterminate,.

7. The complexlity of operation ts such that it
requires supervisory skill and attentlon by an

experlenced and efflctent forester.

While successive Working Plans repeatedly adhere to
this type of fellitng, on the assumptlon that tt causes less
damage an-tndepth study has not been so far undertaken to
analyse the possihle environmental {mpacts., This proiéct ls
an attempt to f{11l In this lacuna wilth the followlng

obiectives,
1.3 Objectives

I, To tnvestigate the changes 1in situ that are
Li%ely to he hrought upon in mlcroclimatology
particularly amblent temperature, relative
humtdtty, sotl temperature, and ftncldence of

Light avallahle to varlous strata.



2. As this system 13 meant to facllitate natural
regeneration, the regeneration status of the

extracted specles have heen worked out,

3. To investigate the phennloglcal pattern of thae

understorey,

4, To evaluate the structure of plant communfties

and thelr successtfonal patterns.

5. To aasess the damage to the restduals due to

logeting operations.

1.4 Marking and Felltng Rules

To facilitate a sclentifically based forestry operatlou
clearcut gutdeltnes have been provided for marking and

felling the trees,. Some of these rules are outlined below:

1.4.1 Marking rules

a. Only merchantahbhle gpncles ahove the prescrilhed

glrth 1imtt should be marked.

b, Number of trees prescrilbed per unit area should

not exceed,

c. Mar%ked trees should he well distributed within
the coupe 3o that lasting gaps are not created
due to felltng of marked trees. An average
distance of atleast 20 meters should bhe

malntalined bhetween two marked trees,



Mar%ing should proceed from one end of the coupe

to the other.

Trees standilng on preclpltous stopes and

difflcult tercralns should not be marked,

ITf more than maximum number of trees prescribed
are avallable stlviculturally preferance should
be glven to trees of higher classes and the lower
1itmtt should be retatned for the next felling

cycle,

Trees should be numbhered wlth a chistle at two
places, one at the hreast helght and the other at
the base of *the tree on the opposlte slde of
hreast hefght marking. Trregpective of spectlas
all trees should be serlally numbered. The
marking reglster should gontan the tree number,
speclies, girth at breast hetght and also remarks
Like buttressting, hollowness etc., Volume of logs

and flrewood ohtalnable should also be recorded.

In view of the technical skill {nvolved marking
should he done hy a tratlned offlcer, not below

the rank of a Forester,

The Range Offlcer and the Dilvislonal Forest

Offtcer shnuld conduct chect measurements of 257%



and 10% respectlvely and the Itnitials of the
offlcer should bhe put agalnst the tree number

checked,

Dead or uprooted trees may also he marked LF they

are capablae of ytelding timbher,
Felling rules

Felling should commence from one end of the coupe
and proceed systematlically to the other end.
Trees should be felled uphtll and axed at the
lowest pnssthle level. Before dectding on the
dlrectlons of fall due consideratfon should be
glven to possthle damages of valuable standing

trees and trees of advancaed growth,.

Tn buttrnssed trees felllng should he done where

the pronounced buttrass ends.

I'f draggtng ts requlced after felllng the
directtion of fall should as far as posslble he

opposlte to the directlion of dragging.

A1l damaged trees tn the course of felling should

be converted {f saleahle.

After completlon of extractlion the coupe should
be throughly gone through and tending operations
carrted out for successful regeneratlon of

destred speclegs,



At the explry of the contract perlod the Range Officer

should prepare and gsubmtt tha Liabtllty report glving the

followlng detallg:

a. Number of trees handed over to the contracter,
numher of trens falled, number of trees felled
hollow and number of trees left out by the

contractor,

b. The logs converted, registered, transported,

remalning In coupe, etec.

c. Irregulactttes, 'f any, detecred,



Chapter II

IT. STUDY AREA

2.1 Phystography

Pothumala Felling Sertes, {n Nelllampathy Range,
Nemmara Dlviston, Palghat Dlstrlct has heen chosen in view
of tts proxitmity and also for continuous long term
monltoring. The area 1lles between 10°25° and 10°30°N
latitude and 76735 and 76°45°F longltude. Nelltampathy s

a plateau sftuated at an elevation of about 900 m,

It ts sttuated Immedlately south of the Palghat gép and
rises steeply from thae Palghat platitns to an average
elevation of abhout 900 m. 1Tts eastern edge Lls formed by the
Vested Fornsts of Nemmara and ts some what drler while the
sduthern and wesgtern parts recelve coplous ralnfall
resulting tn Luxurtlent evergreen forests, While the vast
extent of the natural evergreen forests have been eliminated
by cash crops 1tke coffee, tea, cardamonm, etc., two
stgintflcant patches are sttll left undistrubed - one fin the
catchment of a trilbutory of RKurtarkutty river and the other
Along the southern and adifolntng Sholayar hydel project.

The locatlon of all the arecas lg deplcted tn Ftg., 1.
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2.2. Climate

The climate of thils area 1s of a typlcal trOplcal
monsoon typa, The mean annual rainfall 13 about 3660 mm and
at least four seasons could he encountered. The dry season
lasting from January to March accounts for Just 2% of the
total raftanfall, 7.7 of the total ratnfall (s contributed
by the premonsoon thunder showers lasting from April to May.
The bul% of rthe prectitpltation (76.6%Z) however 13 brought
about by the South West monsoon lasting from June to
September whlile the Retreatling Monsoon from October to

December accounts for 147%.

There 13 no mar%ed or appreclable difference in the
mean annual temprrature, Tt varles from 20.2°C duclng
Noyember to 25.5°C durtng May, the hottest season of the
year, Thus the mean thermic amplitude ts Just of the ovcdex
of 5.3°C. The Ombrothermic dtagram deplcted In Flg.2. shows

the climatlc regime of Nelltampathy; (Sourceﬁ Orange and

Vegetahle Farm, Nelltlampathy),

2.3 Vegetation

As expected, the vegetation of the area ts of troplcal
wet evergreen type (West Coast Troplcal Fvergreeun Forest -

Champlon and Seth, 1968) PL. 1.

Atleast three distinct strata can be recogunised., The
top storey reaching a helght of about 40-45 m. is dominated

mostly by Palaquium elliptlcum and Cullenia exarlllata

tnterspersed with Mesua ferrea, Dysoxylum malabaricum,
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EELQREXLLEE tomentosum and Canarium strictum. The second

stratum of about 25 to 30 m, ts mostly dominated by

Agrostistachys meoboldil and Myristica dactylofdes. The

third tter ts composed of small trees and large shrubs of
varlous specles of Syzyplum and Unona pannosa. An
enumeratlon of all specles above 10 c¢cm. gbh. In an area of
2500 m? shows that 34 specles representing 379 tndividuals
have heen recordead, The vegetation its of Cullenla -
Palaquium assoclatlon, Data pertatning to vegetatlonal

analysls are gilven tn Tahle 1. and the dlstribution of

specles according tn the glcth classes are glven in Filg. 3.

It {s seen from Ftg. 3 that the graph follows a 7L~
shaped curve wlith speclies of the lower glrth classes
dominatting and those of the exploltable ones vlz; above 210
cm. represented hy 29 out of the 379 tndtviduals, le., 7.67%,
The potentfal nnes for future explottation le, from 30 to

210 cm, constitute roughly 50%.
2.4 Solls

The sofls of the evergreen forest of Nelllampathy are
blackish tn colour, rtvich In humus content and organlec
“carhon. They are acldic In reactlon and pH Ls seen to be
around 5. The rnot system of the trees are largely confined
to the upper layers and rarely exceed a depth of one meter,

The nutrients are mostly held tn the Litter.
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Tree

Table

anumeratlon

Relattlve Relatlve Relatlve

Name of the specles Froequency denalty Basel area vt

1. éullenta exar{llata 10.80 7.36 40,80 58.96
2. Palaqutum ellipticum 9.40 6.30 20.80 36.50
3. Unona pannosa 7.80 12.53 9,00 29.33
4, Agrostistachys mreboldll 8.90 8.43 11.25 28.58
5. Mesua napgasarium 8.75 6.43 9.20 24.38
6. Drypetes alata 7.40 3.80 12.20 23.40
7. Ulastanthus clllatus 7.40 0.85 14.75 23.00
‘8., Canarium strlctum 7.40 0.90 14.70 23.00
9. Hollgacrna arnottiana 7.00 1.80 14.00 -22.80
10. Neolitsea zeylanica 7.00 2.40 12.70 22.10
11. Psychotrla sp. 3.80 0.40 16,80 21.00
12, Tlsonandra lanceolata- 3.80 1.00 16.00 20.80
13, Holigarna grahamil! 2.40 0.90 16.70 20.00
14, Atalantia wilighttidl 1.90 0.80 17.20 19.90
15. Macaranga peltata 1.90 0.40 17.40 19.70
16. Polyalthia fragrans 1.90 0.35 16.75 19.00
17. Macaranga peltata 1.90 2.35 14.55 18.80
18, Jambosa munronll 1.90 0.45 16.45 13.80
19. Calophyllum tomentosum 1.42 1.65 15.53 18.60
20, Artocarpus heterophyllus 1.42 1.00 14,58 17.00
21. Bitschofla javanica 1.42 1.60 . 13.98 17.00
22. Memecylon malabaricum 1.42 0.80 14,18 16.40
23. ©Euonymous crenulatus 0.95 0.60 10.45 12.00
24, Aporosa lindleyana 0.95 3.00 7.85 11.80
25, Anttdesma menasu 0.95 2.00 4.85 7.80
"26, Euphoria longana 0.95 1.00 5.05 7.00
~27. Comphandra polymorpha 0.47 0.38 5.95 6.80
28, ULitsea florihbunda 0.47 0.35 5.18 6.00
29, Mallotus heddomelf 0.47 0.20 4,73 5,40
30. Phoebe lanceolata 0.47 0.20 4.73 5.40
31. Glochtdion s=sp. 0.47 0.18 2,35 3.00
32. Dysoxylum malaharicum 0.47 0.12 1.81 2.40
33. Gonlothalamus thwaitesil 0.47 0.10 1.31 1.88
34, Actlnodaphna hourdtllonil 0.47 n.12 0.81 1.40




Chapter 11t

REVIEW OF LITERATURE

3.1 Overview

Literature pertalning to selectlion system are rather
scattered and mnszt of them were found to deal witrth loggling
damages and regeneratlion problems. The proceedings of the
sympostum on "NLong term effacts of logging In Southeast
Asla” covers varlous aspects of thils system (Btotrop, 1978),
Most of the art[cleq~tn thtis deal with, hlological changes,
Impact on general envivoanment, soil erosion and hydrological
regime, socio-aconomic and techno-economlc survey, logging
damagés and the effect of 1logging on resfdual stands,
changes In mlcroflnra and mlcrofauna and occurrence of pests

and diseases,

An overall account of the selectlion system prevalling
tn varlous countrles were glven by Arnot and Landen (1937,
for Malaysta): Stracey (1959, for Indta): de Rosayro (1957,
for Srt Tanka) and Nicholson (1970 and 1979 for Southeast

Aslan countrties),

For purposes of connvanlence vartlous facts of thls study

are treated ftadtvdually,
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3.2 Mtcroclimate

Microclimate Fforms one aspect of this study where
- llterature shows axtreme poverty, A good account of the
microclimattc <conditinns, espectally those of temperature
and relattve hum!idity for varfous stations I{n the Western
Ghats of 1Indfa were gilven by' Pascal (1984), Majitd and
Jusoff (1987) studled the Itmpact of logglng on the soll

temperature In a lowland dipterocarp forest tn Malaysta.

3.2.1 Light

Light as one of the cruclal factors ln the evergreen
forests have heren stressed by many authors and notahle
pubhltcattons In this dlrectlon are those of Evans (1956),
Ashton (1958), Evans and Whitemore (1960), Nicholson (1960
and 1969), Federer and Tanner (1966), Alexandre (1982a and

h), Salminen, et al. (1983) and Chazdon and Fetcher (1984),

3.3 Regeneration

The process of natural regeneratlon In the evergreen
forests In exceedingly complex and therefore very llttle Ls
“nown ahout {Lt, Richards (1952) quotes that "much of what
{s wrltten abhout the so called natural regeneration of the
evergreen forests refers to the reproductlon of a few
economltc spectes under conditlons rendered more or less
unnatural by timher exploltatlion, Besldes, the vacrlous
factors that control tﬁe Intenslty and dtrection of natural

regeneration viz., Phenology, s3seed predation, viablility,
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germinatlon, establishment and surQlQaL;vltght an& éﬁade
condttlons etc,, are Imperfectly kﬁodaf.. ﬁowévcr,
.publicatfions concernting regeneratfion are enormous, Aimost
all the Worklng Plang prepared by the forest offlcers
[nciude the status an rageneration survey conducted by them
Some of the notahle‘publlcatlons on this aspect from
different parts of the country are those of\Chengappa (1944,
for Aﬁdamans); Champton (1929) and Rrishnaswamy (1952, both
for India){ Fanshawe (1952, for Brititsh Guyana) Holmes
(1956-57, for Srtl Lan%a); AylLiffe (1952) and Brooks (1942,
both for Trintldad), Pltt (1960, for Amazon); Taylor (1954
for West Afrtlca) Meljer (1970 and 73, for South East Asla),
Ml&uet (1955 for La Reunion), Walton (1954), Nicholson
(1958) and Wyatt Smith and Fonenander (1962) described the

regeneration status due to logging operatlons,

3.4 Phenology

This refers in essence to the leaf fFall, new flushing,
flowerilng, frulting etc., and as far as the evergreen
specles are consldered the data are qulte tnadequate. 1In
general, phenologlcal dﬁta are obtalnahle from the fleld
notes of the botantsts or the local floras. But precise.
data about the pertodtcities of flowering and frulting are
not generally avatlable as most of the areas are not visited
all around the year for atleast a few successlve years.
However, case studiaes from a few countries are available and

are seen through the works of Landen (1957), McClure (1968),
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Medway (1972), Ng and Loh (1974) and Cockburn (1975, all of
them for Malesla); Wycherley (1973, for Micronesla); Hllty
(1980, for Paclflc Columbla); Koelmeyer (1959, for Sci
Lanka) and Franke, et al.; (1974) and Opler, et al.; (1980,

both for Costa Rica).

3.5 Succession

It 1s a contlnuous process of gradual replaqement of
one communlty by another Ln the development of vegetation
towards a cltmax. 1Tt can‘be’prlmary’when Lt Lls developed
on an area devoild of any.earller vegetation or “secondacy”
after destructton of whole or part of the ortgtinal
vegetatlon. Studtles peftalnlng to this aspect are rather
scarce for the evergreen forests, but for, some of the
notable publtications like, Bazaz (1983), Brokaw (1982),

Denstlow (1978), Finegan (1984) and Whitmore (1986).

-

3.6 Logging damages

From the foresters and conservatloalsts polat of view
thls has been the most tmportant problem and several studies
were conducted to assess the logging damages and to suggest
remedial measures. Some of the important publicatlons are,
Ntcholson (1958, for Borneo); Redhead (1960, for Nigeria);
Fox (1968 for Maleysla), and Rapera (1978, for Phitllpplnes);
Pong Sono (1978, for Thalland) and Soriaentigara (1978) and
Titnal and Palenewen (1978, hoth for Indonesta). Damages due

to roadlaylng was stressed by Mason (1974),
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Chapter 1IV

METHODOLOGY

The methodology adopted vartes wlth different aspects

of the study.

4,1 Selection of Areas:

During the year 1985, 723 trees in an area of 118 'ha.

and estimated to yleld 3269 cum.m. of tlmber were earmarked

for selectlon felling. Cullenia exarillata and Palaquium
ellipticum, the two plywood specles constituted roughly

98.5%. ‘The rest were Hollgarna arnottiana, Calophyllum

tomentosum, Mesua ferrea, ﬁrtocarpus‘heterophlllgg and

Myristlca dactylotdes.

Out of thisg 118 ha. an area/of 11 ha., comprilsing a
total of 68 marked trees for felling were_demarcated for
longterm monttoring and also to serve as a bench mar%. An
area of four hactares felled ln 1980 was also chosen for
comparatlve purposes in studyilng microclimate, regeneratlon,

phenology and successton of plant communitles,

An area of about 6.5 ha, having a total of 40 marked
trees and felled tn 1985 was Intenslvely studled for logglng

damages and also for other aspects mentioned earlier.

’

The methodology adopted for different aspects of the

study are as follows:

18



4,2 Microclimatlc studles
4,2.1 Atmosphertic temperature and relative humidity

To study the atmospheclc temperature and relative
thumtdity, monthly, automattic recordiag, thermohygrographs
wefe tnstalled at a helght of four meters above the ground
level {n the control plot, area that was felled fn 1980 and
also that of 1985. Regular monthly vistts were made and the
graph papers were changed every month from January ta
December 1985, Thus data for ; complete one year was

gathered,

4,2,2 Soll temperature

§

During the same perflod soll temperature was also
measured once a month, wlth the help of soll thermometer at
four places tn each of the three plots at 8 A.M., 12 noon

and 4 P.M, respecttvely at a depth of about 10 cm.

4.2.3 Light tntensity -

For studylng the fntenstlty of litght avatlable to
various strata four huge trees In each plot were chosen and
were nalled with bhamboo pegs upto the flrst branching. The
lacldence of Lipht avallable at the ground level, 10 m.
20m, and 30 m. above the ground were measured with the help
of a pocket lux meter In the early mornlng, mid noon and

evening. Data on thts aspect was gathered for a full year

of 1985,

19



4,3 Regeneration Studles

Regeneratlon survey was conducted by layilng out sample
“plots 1 x 1 m. Twalve such plots were lald out ftn all the
three areas, Data were gathered only for the extracted
specles., 1In the case of the area felled tn 1980 and in the
controlled plot the regeneratlon survey was carrled out for

three years. The specles were énumerated for:

(a) Unestablished secedlings - less than 40 cm. helght,
(b) Established seedltngs - 40 to 100 cm. helght.
(¢) Advanced growth’ - over 100 cm. helght but

below 10 cm. gbh,
(d) Saplings - young trees from 10 to

50 cm., ghh,

4.4 Phenologlcal studles

This study was restrtcted only to the specles
constltutling the second and third storey; One hectare area
in control plot and the area felled in 1980 were demarcated,
Monthly vistts were made and with the help of a devised
score card visual ohservattons were made on flowering and
frulting, Observatlons pertalntng to thils were carcled out
for three years, !'n the controlled plot and ln the areaa

.~

felled 1n 1980,
4.5 Successlonal studles

This study was restricted to successton In gaps only.

The gaps were dtvided convenlently ftnto small gaps, large

20



gaps and extensive gaps. Begtdes the gaps artiflclally
created by felltng, gaps induced by natural tree fall were
also ta%en fnto conslderatlion, A total of twelve gaps in
each of the three plots were measured for theler slze and the
trend of succession ta each gap was monitored for two years
tn the control plot and tn the area felled Ln 1980. As far

as the area worked In 1985 only one year data was gathecred,

4.6 lLogglng damages

Thls has heen broadly categorised Into three groups
viz., damages to the bole, damages to the crown aad damages

to the bark, A total of 40 trees during the process of

felling wevre monltored for varlous damages caused,

4.6.1 Damages to bole

In this case the actual damage caused to the main trunk

was lnvestligated, It was also noted whether the damages to

the bole were due to the crown of the felled trees or due to

the maln trunk.
4,6.2 Damages to the bark

In this case the nature of the damage was restrilcted to
complete pzellng of the bark or only partial damage, Here

agaln the causal agent viz.,, the crown or the bole was

{nvestigated.
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4,6.,3 Damages to the crown

The dltameter of the crown of the evergreed tree specles
"are gensrally large, often about 35 to 40 meters aand the
damages by Lt are of enormous magnltude, 1In this case, as
soon as the tree was felled,Athe dlameter of the crown was
measured and the damages caused by {t to the crown of other
specles were also {nvestigated,

4,7 Damages due to road laying

Another notable damage during selectlon felling Ls the
damage caused by road laylng. Desplte the prescciptlons of
working plans, ln practlce the trees are Lnltltally felled
and to factlltate easy dragging and loading, road alignments

are made. In this way many valuable specles are cut down.

To estimate the damages due to thls process a two
kilometre stretch of road out of 11 -km., lald during constru-
ctlon was closely followed to ascertaln how many trees of
varlops glrth clagses were removed and also the specles

involved,

4,8 Damages due to elephant dragging

\

Tt11l now, only the conventional method of elephant
dragging ts la vogue. Because of thls process a lot of and
saplings are trampled, To estilmate the loss, ten areas
involving elephant dragglng were flxed., The distance of
dragging lnvolved was atleast 50 meters. Durlag this
process, the total damage, parttal damages to seedllngs and

saplings were Investlgated.
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Chapter V

MICROCLIMATIC STUDIES
5.1. Atmospherlc temperature

In all the three areas, an avtomatle, moathly
recording, thermohygrograph was tnstalled at a hetlght of
four meters ahove the ground level., The marked graph.papers
were.changed every month (Flg.4). A spectmen of the marked
graph paper s appended herewlth (Flg.4). The data obtalned
are presented tn Tahle 2,

Table 2

Mean atmospherlc temperature (ln centlgcade)

Month Core aren 1985 felled 1980 felled
area area
Jamwacy 12,8 s TTles T
February 13.4 : 13.8 19.4
March 15.6 15.8 23,2
Apritl 17.2 17.8 24.8
May 17.4 18.0 25.2
June 15.6 15.2 22.8
July 4.4 14.0 20,2
August : 14,7 14.3 21.0
September 13.5 13.8 20.8
October 13.0 13.3 19.8
November 13.0 14.8 19.7
December 12.8 14.9 19.8
Mean 14.4 14,9 21.4
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. 5.2 Rlative humidity

Data on relatlive humidity were gathered ln the same way
as atmospher!lc temperature by fnstaltation of
thermohygrographs lan all the three areas. The analysed data

are presented iln Tahle 3,

Tt was also attempted to flnd out the relatlonship
hetween atmospheric temperature and relatlive humidity and
the data are répresented in Flgures 5, 6 and 7.

Tahle 3

Relative humldtity

Core area 1985 felled area 1980 felled acea
Months  ~==--—--m--moemm——— - - e e e e e
: Max. Min. Mean Max. Min. Mean Max. Min. Mean
January 80 52 66 -80 50 65 80 44 62
February 82 48 65 82 42 7 62 80 36 58
March 80 44 62 80 42 61 78 38 58
April 96 50 73 96 48 72 96 48 72
May 96 66 81 96 64 80 94 62 78
June 100 85 93 100 84 92 100 72 86
July 100 90 95 100 88 ' 94 98 70 84
August 98 82 90 96 76 81 94 68 81
September 95 81 88 95 76 86 96 64 80
October 88 74 81 86 70 78 84 62 . 73
November 82 70 76 | 80 68 74 8Q 54 67
December 80 68 74 80 62 71 80 52 66
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5.3 Soll temperature

In all the three study plots four Llocallties were
randomly selected. A soll thermometer was inserted at a
. depth of 10 cm. and readings were taken for every four hours
at 8 A.M.; 12 noon and 4 P.M. The data gathered from
January to December 1985 were analysed and the average
oStatned for all the four localitles are presented in Table

4 and Flgure 8.

Table &

Soll temperature (ln centtgrade)

1985 felled 1980 felled

Moq;h Core area area area
January | 20.2 20.6 26.56
February 21.2 ' 21.8 27.8
March | 23.4 24,0 28,5
April 24,2 24.0 28,2
May _ 24,2 24.0 28.5
June 22.0 23.0 26. 1
July 20.0 23.4 26.3
August 21.8 23.0 26.0
September 21.2 22.0 25.6
October 20,2 22.6 26.0
November 19.6 2t.4 25.2
December 18.8 21.4 24.8
Mean 21.4 22.6 26.6
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5.4 Light tntenslty

One of tho avowed ohjectlivens of Selation Systom lse to
permlt optimum Light to reach the ground and the sncondnry
strata so that deslred specles could be elther ragenacated

successfully or canopy mantpulatlon could he sufflclently

augmented,

During the year 1985 twelve trmaes (four In cach stte)
were selected, The trees ware natled with hamhno page uptao
the €lrst branchling. 'Ulth the halp of a digltal, pocket Lux
metar dlaplaytng a range 6[ 1 to 1,99,000 |nK,rnndlnns warae
taken at ground leval, 10m, 20m and 30m. hetghe, The
tecordlings were taten at B8 A.H., 12 aoon and 4 P.M.

Averages of all the readings are ptescented tun Tahiln 9.
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Table S

Light intensity at diffarent levels

Core ar=2a 1985 felled area 1980 felled araa
Tiae G.L 10 m 20 m 30 m G.L 10 m 20 m 30 m .. 10 o 20 a 30 @
8 aA.H. 300 928 1075 1130 879 978 1134 132 3700 11375 49380 69879

12 noon 1259 1351 1472 2080 1347, 1571 1789 2789 6841 44879 79873 121373

4 P.M. 975 1071 1322 1689 937 1431 1542 1879 4231 31373 46744 49874




5:,2.1 Regeneration studies

The process of aatural regeneratlon of the wet
evergreen forests ls exceedingly complex and although tt 1s
Aof practlcal Importance to the foresters very llttle s
known ahout {t¢t. Much of what ts written about the so called
natural regeneratlion refers to the reproductton of a few
economic specles under condltlons reandered more or less
unnatural by timber exploltattlon. Further, the vartious
factors that control the lntenstlty and direction of natural
regneratlon viz; phenology, seed predatlion, viability and
germinatlon, estahlishment and survival, Llight and shade

condltlons are tmperfectly %nown.

Regeneratlon survey was conducted in 12 plots tn each
of the three localltles by lay?ng out plots of 1 x 1 meter,
Dafa were gathered only for the extracted species aad the
rest were grouped under the category “Mliscellaneous

specles”.

Table 6 to 8 glves the regeneratlon status tn all the
three localtties. It has to be reltecated that the flndings
are an average for three years lmn the area felled ln 1980

and the core area.
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Table 6

Regenerattion

survey la core

area (for 3 years)

Specles 1.8, E.S. A.G. S
Cullenta exartllata 24 18 12 7
Palaquium ellipticum 83 74 21 4
Holigarna arnottlana 2 H 1 P
Calophyllum tomentosum 4 2 : -
Mesua ferrea i 3 7 4
Artocarpus heterophyllusg HE H 4 2
Miscellaneous 4 1 1 :
Total of I(mportantspecles 118 97 45 :

Grand Total 122 98 46 17
U.S. Unne=tabltshed seedlings (<40 cm hetlght)
F.S., Estahlished geadllngs (40-100 cm. helght)
A.G. Advance growth (>100 ecm. In helght but below
10 em. ghh.)
S. Sapllings (young trees of 10-50 c¢m, ghh.)
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Tabhle 7

Regeneratlon survey ln 1985 felled area (for one year)

Specles U.s. E.S A.G S
Cullenta exarillata 14 2 1 HIH
Palaquium ellipticum 64 3 2 :
Holigarna arnottiana 1 H HH HE
Calophyllum tomentosum 1 i HE H
Mesua ferrea 1 . 1 HE I
Artocarpus heterophyllus HE R i HE
Miscellanenus 24 L4 i I
Total of fmpnrtant specles _—;{ ~~~~~~~~~ ;“““‘““; ——————————
R Geand Toral 105 20 3 ir

Tahle 8

Repgeneratlon survaey In 1980 felled area (for 3 years)

Specles v.sS. F.S A.G S
Cullenlia exasillata HE 4 1 e
Palagquium elliptlicum ] 7 2 1
Hollgarna arnottiana HE 1 T i
Calophyllum tomentosum HE 2 1 H
Mesua ferrea e 4 2 H
Artocarpus heterophyllus HH g i i
Miscellaneous 77 46 21 17
Total of tmportant specles _w_azz-g—“—I; _______ ;"‘““;““
- Gend Toral 11 64 27 18

30



5.2.1 Phenologlcal Studles

Increase in the lntenslty of Llght may at tlmes alter
the phenologlcal pattern of the second and thlfd storled
.spectes. To test thls hypothesls aexperlments were
undertaken ln one hectare area In all the three study sltes,
While the ohbhservatlons in the core area and tn 1980 fel led
area were cacrrlaed out for three full years, tn 1985 felled
area Lt was restrlcted to only one year, The three areas
were vislted every month and by divistlang a score card visual
observatlons wera made on flowerlng and fruitting. Stx
specles typlcal to the second and thicd storeys, werao

selected and the data gathered are presented {n the

following tables (Tables 9, 10 aand 11).
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Table ¢

Phenoteay af 3ir 2ongon s2eond storied soeciss feors area)

Specie

: 7 F A ¢ 4 N 0 J F J J A s g N P F 3 9 N ]

Agrostistachves aecholdii FI  Fad FL  Fl F1 Flid F1OFL Fr F1. Fl
fr Fr
Xnesga 2itenusts Fr FI FL Fr Fr Fr Fl.Fl Ffr Fr Fr FLFL Fr fr
Hyristica dactyloides Fr flFI fr Fr Fr Fr Fl. fI Fr Fr  Fr Fl fr Fr fr
Orvoetes alata fr fr fl fr Fr Fr Fr
Polvaithis coffeoides fr Fr F1. F1 Fr fr Fr Fl Fr  Fr Fr Fl Fr fr
Fr

fuphoria lonasna F1 Fr Ft. Fr Fr Fl Fr FLFL Fr Fr Fl FL. Fr  Fr

Fr




Tablse 10

Phenolaav af siy common second storfad specjes (1985 fallad aras)

1925
Specises

] F " A M J J A ] 0 N D

Aarostistachys maboldi{ Ft F! % Fr Fr Fi F1
Fr
Knema attanuata Fr F1 Fl Fr Fr
Myrictica dactvioides fr Fl Fl Fr fr Fr
Dryoates olata ‘ Fl FL Fr Fr Fr
Polyalthia coffeoidas Fr Fr Fr Fi F1 % Ffr
Fr

Eunhoria lonaana Fi fr Fi Fr Fr




Phenoloay af sit 2nmmon second staried soec

Table

ias (1980 falled

sres)

1984 1985 1986
Spacies
) >} F % 3 ] J 7 4 s 7T N 0 I F N A "7 J A s 0 N 0 J F [ n 1 J A $ 0 L .
Aarastistachvs aabeldii FI F1 % Fr Fr fF1 Fl F1 Fl % Fr fFr fF1  Fl fr fr Fr 1 fl
fr Fr

Knemns attsnuata Fr F1 F1 Fr Fr Fr Ft Fl Ffr fr fr Fr FI F1 Ffr Fr
Myristica dactyloides Fr F1 F1 Fr. Fr fr Fr F1 F1 fr Fr Fr Fr Fl1 FL Fr Fr Fr
Dryostas alata Fl FL Ffr Fr Fr Fl Fl Ffr Fr Fr FL F1 Ffr Fr fr

Polyaithia coffeirdes Fr Fr fr Fi F1 & Fr Fr Fr Fl F1 Fr Fr fr FI f1 fr

Fr
fuohoria lonasna Fl Fr Ft F1 Fr F1 F1 Ft Fr Fr F1. FA1 Ft fr Fr




5.2.3 Successlonal studles

Gaps of varylng glzes are often created 1tn the
evergreen forests hy natural mortallty of trees as well as
by felling oparations, The slze of such gaps depend on
varlous factors 1li%e the numhar of trees extracted, thelr
gtrth limit and the dlatance tnvolved between two
netlghbourlng trees. Wwhtle successton s 2 natural process
in the vegetatlion dynamlcs 1+ ts very often alteced or even
deflected Hy vartous fackors. The tandency of secondary
successton ftn these gAaps ts generally towardq' the
restoration of “"cltimatic climax"” although ln extreme cases
may deflect the anecesslon towards the stabhlltisatlon of

“hiottc climax’.

For purposes of convenlence the gaps were dlvided lntao
smatl (less than 25 mz), large (25 to 100 m2) and extenstive
(over 100 mz). 12 such gaps tn each of the three locallttles
ware selected and the successlonal trend monltored for two

years tn the core arean and 1980 felled area and for one year

tn 1985 felled area.
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The rasults are deplcted helow:

Successfon tn small gaps

Cullenta - Palaquium assoclatlon

l

Natural tree fall

)

Flatterta cardamum

|

Cullenta - Palagqulum - Calophyllum
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Succession in large gaps

Cullenla - Palaqulum assoctatlion

Logglng operations

!

More 1lghr In the ground

l

Elatterla cardamum

LLaportea crenulata, Heckerla subpeltata

and

Helleteres lsora

J

congrantal microcelimatlic

condltlons for remgencration

!

Cullenta - Palaqutum - Calophyllum
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Succession tn 2xtensive gaps

Cultentla - Palaqulum assoclation

1

Fxtenslve openings due to Logglng

|

NDrastle alteration of microclimate

tt%a, tncreased light, low atmosphertc

humtdtlty and soll molsture

Ploneers llke Macaranga peltata,

Leaf tndica and Laportea crenulata appear

Toddalia astatlca and FElatterla cardamum
clogsure of canopy

!

congentlal microclimate for germinatlion

!

Cullenla, Palaqulum and Mesua appeAar
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5.2.4 logglng damages

During the study perilod a total of 723 trees were
marked for felling, OF which 68 trees were excluded since
they were located In the core area. Of the balance of 655
trees, 40 trees were monttored durfing felling for the
logging damages. ALl the trees having a dlameter of over 10
cm. were recorded and rated according to damage classes; te,
no damage, bar% damage, bole damage, crown damage, bark and
crown damage and fallen trees. The damage classes are

deftned as followsa:

(a) No damage.

(b) bark damage - trees wlth bark scars as a result of
logglng:

(c) bole damage - trees with bole %nocked down;

(d) crown damage =~ trees wlth visthle hroken hranchesg

affecting the followlng percentages
of the crown:

0-25, 26-50, 51-75 and 76 to 99%

(e) bark and - trees having both bark and crown
crown danmage damapged,
(f) fallen trees =~ traoes knocked down completely due to

logglag.

The results are presented tn Tables 12 and 13.
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Table 12

Types of damages (n diameter classes in 6.5 ha.

Diameter class {(in cm.)

Class of damage =====-—---—-—--=-=-<=s-<-~---=S---—--soooosssmmmoTTmmT Toral Parcentage
10-20 20-30 30-40 490-50 50-60 80-70 >70

Mo damage 184 112 72 36 16 10 8 438 34.4
Bark damage 57 24 20 10 3 4 3 121 3.5
Bole damage 23 18 4 7 _ 8 4 7 71 5.6
Crown damage 152 89 72 27 17 18 9 334 30.1
Bar'k and 58 43 18 10 9 10- 24 172 13.5
crown damage '

Fallan traes 30° 19 '9 7 9 5 8 38 6.9

_—..—.._.—_——_..—_.--_.-.._—_———__..—__—_--————__-———__...—_--—..—-_..__..._..._-.-.-

Total 494 305 195 97 67 52 64 1274 1560.00




5.2.5Damages due to road layting

Road laylng, reachlng far out to the fellting and
storing sltes serve a3 dilspenslble means of transportation
In developlng countrles. Generally, the trees are Inittally
felled and alignment of road takes places to factlltate easy
draggling and l1nading. Due to this process a lot of small
trees and =apllings are cut and thls alters the ecosystem
stgnlfleant !y, The roada are left abandoned after
transportatton of the logs and slnce the roads p1ss ;hrough'
slopy areas, tn tha noxt season after ralns all top soti

gets washed out, causlng sarlous eroslon problenm,

A two XlLlometre stretch of road during the process of
laylng was closely monltored for removal of trees and the

results arc prosented Iln the following table,

Tahloe 13

Damages dur to road laytng (length 2 %m)

Number of

Dlameter class Indtvtdualsg cut Percentage
(tn cm.) and removad
< 10 cm, 178 35.6
10 to 20 cm 164 32.7
20 to 30 cm 84 16.7
30 to 40 cm 62 12.2
> 40 cm 14 - 2.8
Total Cso2 100
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5.2.6 Damages due to elephant dragglng

Hauling of logs by elephants still contlnues to be the
practtce Un developlng countrles to facllitate easy
4transportatlon. Durilng thls process damage to blg trees are
negliglble but the seedllings and saplings are ver}loften
trampled upon by the elphants and also get crushed due to

the dragglng of huge logs.

An attempt was made to quantlfy the anumber of saplings
damaged durling the procesas, Ten localttles tnvolving
dragging 32 logs over a dlstance of 50 m. were closely
observed and the damages, mostly pacrtlal were noted. N o

attempt was made to quanttfy the smedllings crushed,

The data are presented In the followlng table,

Table 14

Damages due to elephant dragglng
(average for 10 localltles)

Number of

Diameter class Indlviduals Percentage
(tn cm.) damaged
< 10 em 98 35.2
10-20 cm. 74 26.6
20-30 cm, 68 24,5
> 30 cm. i8 13.7
Total s T T e T
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Chapter VI

DISCUSSION

The tropltcal wet evergreen forests are a fraglle and
dellicate ecosystem and even minor dlsturbances to Lt

dragstlically trigger chaln reactloas.

The selectlion system as practlced at present lg a very
complex phenomenvn lavolving Lot of labour force.
Establlshment of a labour colony prior to axing takes

precedence and substéntlal area 13 cleared and the debris

bhurnt for this purﬁose (pt, 1IT1.)

Durlng thts process of extractlon the environment gets
drastically attered and some of the aspects of the present

study are discussed here,
6.1 Microclimatlc studies
6.1.1 Atmospherlc temperature

The mean atmospherlc temperature in the core area
varles from 12.8°C to 17.4° C thus exhibiting a thermlc
amplitude 4.6°C. As a rule December and January form the

coldest part of the year whlle Aprll and May are the hottest

season,
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As agalnst the core area, the one felled in 1985 shows
a mintmum of 13°C and the maximum of 18°C, éxhibttlng a
varlatlon of 5°C. Most of the lncrease Lo the temperature

took place after August, le. after the felling was over,

On the contrary, the area felled during 1980 shows
remarkable vartatlons. While the minimum temperature

recorded was 19.4°C the maximum was as high as 25.2°C.

Thus the difference In the minimum atmospheric
temperature varled from 12.8%° to 19.8°C while the maxlmum
from 17.4° to 25.2C between the areas not felled and the one

subjected to felllmng Ln the past. Averagewlse also a

difference 6f 7°C was felct,
6.1.2 Relatlve Humtdity

The mean relative humidity ln the core area seldon
fallg below 0% and durlng June, July and August remalns
constantly ahove 90%. An ahsolute maxlmum of 1007 has been
recorded dqrtng the ralny season aﬁd an absolute minlmum of

447 was recorded durlng the month of February.

There ts not much di{fference hetween the core area and
the 1985 felled area. The average remalins constantly above
60% and the absolute maxtmum and minfmum are also more or

less the same,

On the contrary there ls a striking difference Ln the
area felled durtng 1980. The average touches 58% and the

mintmum goes down to as low as 36%.
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Taking the mean alone Into conslderation there lg a
difference of 7% durtng the dry season and 11% during the

ralny season hntween the area unworked and the area worked

earltier,
6.1.3 Sotl temperature

There 13 a stri%ing difference tn the soll temperature
hetween the areas unworked and the area worked in the past,

A dilfference of 5.2°C ts encountered hetwszen the tuwo.

Whitle the minfmum soll temperature recorded ln the core
area was 18.8°C In the area fFelled tn 1980 (¢t was as hlgh as
24.8°C thus showlng an tncrease of 6°cC. Stmtlarly, the
maximum also showed an Increase of 4.3°C. There has heen a
stgniflcant tnecrease Lu soll temperature between the core
area and the area falled In 1985, But thls {ncrease ls seen
only during the later part of the year, 1le, after the
felling season was over. Thus, even wlithin a span of about
3 months, there has heen an lncrease ln temperature, the

difference betng 2.6°C.
6.1.4 Light tntenstty

Measuremeants for taklng lilght Ulnteuslty has been
already descrtihed. The services of an efficlent tree

climber was uttllsed for thls purpose (Pl. TLI).

There has been slgntflcant varlatlons ln the Light
Intenslty not only hotween the three areas bhut also during

different ttmes of the day.
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In the early mornlngs at the ground lc‘vcl the
difference was of the order of 3100 lux between the unworked
and worked area. At dlfferent levels of 10m; 20m and 30m
the light tntenstty showed differences of 10,447, 48,305 and

68,749 lLlux respectlvely,

During the noon the dlfferences at the four levels are
of the ordecr of 5,331, 43,528, 78,401 and 1,19,293 Llux

respectlively,

In the evenings the differences are 3,356, 30,302,

45,422 and 48,185 lux at ground level, 10m, 20m, and 30m.

Besides these, light measurements were also taken at
the ground level before and after felling the trees, ALl
the forty trees were measured for avallabillty of light and
lt was seen that on an average the difference varied from

21,000 to 29,100 Llux respectively.
6.2 Regeneration studies

A critlcal evaluation of Ehe regeneratlon survey fn the

core area showed that Palaquium glligttcgﬂ forms the

exarillata. Both the specles successfully established

themselves but further stages of advanced growth and
sapllings were serlously handicapped because of insuffictent

litght condittong. Specles llke Hollgarna arnottiana, and

Calophyllum tomentosum dtd not reach beyond the stage of
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advanced growth. On the other hand, itn the case of Mesua

ferrea and Artocarpus heterophyllus there wete practically

no unestablished seedlings but advance growth and sapliags

were fatrly common, Milscellaneous specles were very feaw

(2.1%).

In the area felled durtng 1985 observatlons were ta%ken
for the whole year and the emphasls was to find out which
specles regenerated successfully Iin six months tlmet 1e,‘
after logglng operatlions were over, Here too, Palaquium
ellipticum tops the unestablished seedlings, followed by

Cullenia exarfllata, 6.5% of the total of these two specles

reached the stage of establlshed seediilngs, while 3.87%
reached upto advanced growth, None of the specles attained

the sapling stage.

The “Mlscellaneous Specles” constltuted 22.8% among the
unestablished seedlings and 70% among the established ones.

None of them could reach bheyoud this stage.

Such a high percentage of "Mlscellaneous Specles” are

dominated by Macaranga peltata, Leea 1Indlca Elatterla

cardamum, Laportea crenulata, Hellcteres lsora, Chromolena

odorata and Strobllanthes spp.

Tn the area logged Ln 1980, not a single important
specles was sean tn an unestabllished condtltloan. ALl the
unestablished ones belong to the category of "Miscellaneous

Spectes”. A few established seedlings and seedllings of
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advance growth of the lmportant specles were seen. scattered-
here and there. The tegeneration survey showed that 86.6%

of the specles fall under the “Mlscellaneous category”,

It ts thus seen,‘that natural regeneratlon of deslred
Epécles ln selectlvely logged area Ls very poor aund this ig
due to the drastic changes tn the mlcroclimatle condlitlons,
viz. soll and atmosphertc temperature, relatlve humidtty and

enormous lLlght avallablility,
6.3 Phenological studles

Phenologlcally the stx understoreyed species do not
show any varfattion at all Ln all the three places. That Ls,
selective logging ditd not have any lnfluence on the

flowerting and fruttting pattern.

Specles llke Agrostlstachys meeboldi! and Polyalthia

coffeoldes commence thelrp flowering by October-November and

Ehe frutts perstst tttl March-Aprtl. The two Myristlcaceous

spéctes, Knema attenuata and Myristica dactyloldes show an

early flowering from August-September and frulting commences
from October onwards, The mature frults perstst ti1l1
January and becausz of short viablllity and a long dry spell

seedlings are raraly ancountered. Drypetes alata flowers

and frults durtng the ralny season while Euphorla longana

shows two seasons of flowerlng and frulttng, one during

January-February and the other durtng August to October.
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6.4 Successlonal studies

Succession la small gaps does not pose serlous problem,

Whenever a natural treae fall takes place thae flrst to

7]

colontse, the ares (s lnvartably Ellateria cardamunm. Because

of tts dense and spreading follage the mlcroclitmatlc
condltlons beneath are not subjected to drasttiec changes.

Soon the ortglnal specles 11lke, Cullenia, Palaquium and

Calophyllum establ{gh.

Successlon {in large gaps ls rather a little
complicated. Because of loggling operartions more light
reaches the ground and the ploneer specles here agata s

1
Elattgglg SEEQQEEE; Soon other specles Like Eaporggi

crenulata, Heckerta subpeltata and Hellcteres tsora appear.

Once congental mlcroclimattce conditlions are obtatned

regeneratlon of Cullenta, gglgggigg and Caloghlligﬂ are

facilttated,.

The successlon tn large gaps ts stlll more compllcated,

Because of extonstlve opeanlngs created due to logging

© >}
drastic alteratlon of mlcroclimate takes plaece, - This
results In tncreased Light, low atmospheric humldity and

soll molsture., Tn suych a sltuattion ploneers Llike, Macaranga

peltata, Leea tndica and Laportea crenulata appear followed

by Toddalia astatlca and Elatterta cardamum, By closure of

the canopy mlcroclimatle condltlons, may gradually become

congenlal for successgful germinatlon of Cullenta, Palaqulum

and Mesua.
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But thits process {3 qulte long and observatlons have to

be coatinued for nearly more than two ‘decades atleast,
6.5 ULogglng damages

One of the hasle tenets of selectlive loggting ls to
minimlse the damages to the restduals, This requtres the
presence ol tratned and experlenced forest 9offlcers who
should actual Ly be on the fleld durtlng the fel Ling

operations,

Uptlill now felllng of trees ts by the conventlonal
method viz., axlng the trees from the bottom. Plates IV to
VI; VIT to XTI and Y1V to XV deplict the vartous stages of

axlng and fFelling of Cullenta exarlllata, Palaquiunm

ellipticum and Myrlstlca dactylotdes respectlvely. Although

the Working Plans prescrlbe that axlng should be from the
top end of the buttress, violation of this rule s aot

uncommon as exemplifled by Plates XII, XT11I and XVI.

Table 12 reveals that fn a 6.5 ha, area, 1274
lndilviduals over 10 cm. dlameter were encountered, In the

same area 40 trees were felled during the year 1985.

Durlng the process of selective logging of these 40
trees, 438 tndlvidualsg escaped without any damage. The rest
constltutling 64.6% were subJected to varlous types of

damages.
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The same table also shows that damages to trees of
lower glrth classes vliz., less than 20 cm ln dlameter are
quite high, The damages to hole (PL. XVIII and XIX) are
comparatlvely lLess as opposed to bark, crown and hoth (P1,
KXITL and XXIV). The htgh tncldence of crown damage (46%)
Ls to he ascrihed to the tall natucre of the trees and the

huge and gspreadtng crowns they possess,

Besldas the logglng damages mentloned above damages due
to natycal mortallty of the trees (PL. XVII) and setondary
damages due to many trees dashing agalnst each other (p1.
XXI) or due to uprootling of buttresses (PlL. XXII) are also

common, Added to thes

D

are also other factors like
hilletlng (PL. XXV and XXVI) and cuttlng and stacking of the
top ends (PL. XXVII! and XXVIII) wilth the result no

regeneratlon ts rendered possible underneath.

While the rules prescrlbe a minlmum of 20 meters
dlstance between tio marked trees lostances are also
encountered where hardly 12 meters dlstance was seen ln the

study area {PL. XX).

ltl these lnstances point to the conclusion that
sutflelent precactlons had not been taken before and durlng

falllag,
6.6 Damages due to toadlaylng (Pl. XXIX to XXXI

Tahle No.13 shows the extent of damage caused due to

Taylng of roads. Wilthout adequate consideratlon for the
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terraln the trees are tnttlally felled and the roads are
gllﬁned la such a way that proximlty to the felled trees was
the main crtitecrlon enployed. Because of this, in a two
“i{lometer stretch of road nearly 502 trees of vartous gtrth
classes ranglng from 10 to 40 cm In diameter had to bhe
removed, Of this nearly 7bZ of them belong to the diameter
ctags of less than 20 c¢m. and the test above. These trees

can very well serve the purpose for subsequent felllngs.
6.7 Damages due to elephant dragglng (P1. No.XXXIT)

Feom Table No. L4 te (g Seen that damages due to
eiephant dragglng ts also quite slgalficant. In a 500
matere stretch the dﬁmages done due to elephant dragglng
account for 278 i{ndtviduals, Trees of even upto nearly 40
cm. in dlameter do not escape damage, Stgniftcantly,

damages to trees of upto 20 cm., dlameter class are quite

high.

Besides all those above mentloned factors, the loading
operatfons also cause conslderable damage (Pl. XXXIII to
XXXv1), For thils purpose strong logs (in the study area

(Drypetes alata was excluslvely preferred) of upto 30 cm.

diameter are cut from the forests,

All these factors contrlbupe to large formatlon of
gaps, A one hectare area la which slx trees were removed
was measured for the gap created. The net result Belng that
68% of the canopy was opened up (PL., XXXVIII) and Ln the

subsequent year the regeneratlon status of the destred
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specles was found to he almost ntl. Only the useless and

mliscellaneous spectes lLike Heckerta subpeltata, Laportea

‘crenulata, etc. came up (P1. XXXVIL).

For a comparattive purpose an Intensely felled area Ln
Rannl Dtviston was vislted durilng the year 1985. llere the
number of trees removed exceeded twelve and the opening

created was nearly 95% (Pl. XXXIV aad XXXX).
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Chapter VII

CONCLUSIONS AND RECOMMENDATIONS

7.1 Conclustons

Selectlon system as hetng fFollowed In the Western Ghats
of South Tndta ts consldered to be the best sylvlcultural;
system desplte lts advantages and disadvantages, Arbttrafy
lncrease or decrease In the felllng cycle, extractable
number of trees per unlt area and the glrth Limit have no
sclentiflc basts. "Shorter felllng cycles to as lLow aa 15
years, number of trees exceedlng 12 per hactare aand girth
Limlt of as low as 150 cm. GBH are commonly encountered.
Besides, no attempt has been made so far to assess the .
{mpact of this system from varlous eavironmental angles,
The present study carrled out for over three years polnt to

the followling conclustonsg:

1. There 1ls a mar%ed tncrease Lln the minimum
atmospherlc temperature consequent to selectfive logging and
this account for roughly 7°C. More or less a correspondlng

flgure was obtatned for absolute maximum also.

2. Regarding mean relative humtdity the difference
exhlblted s 227, During the dry season Lt accounts for 7%

and durlug rafny season of the order of 117,
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3. The mlnimum sotl temperature shows an lncrease of
6°C and maximum 4.3°C between worked and unworked areas.
This difference s felt even within a short span of three .

months.

4, The Incldence of light-avatlable to varltable strata
also shows remarkabhle varflattons. At the ground level at 8
A.M. the difference was of the order of 3,100 lux while at
the 10, 20 and 30 cm, ltevel 1t was 10,447; 48,305 and 68,749
lux cregpectlvely, The difference at noon at the four levels
are of the order of 5,331, 43,528, 78,401 and 1,19,293 lux
respectlvely. Tn the eveniags Lt ls of the ocder of 3,356,
30,302, 45,422 and &8,185 lux resperctively at varlous levels

betwaeen the wor%ed and unwor%ed areas,

5. The difference Ln Light tntensity at the ground
level ranges between 2,10,00 and 2,91,00 Lux Immediately

before and after felling.

6. Natural regeneration of the deslred‘spectes in
selectlvely logpged area 1s very poor and this- can be
attrilbutad td drastle changes {n the microclimatic
conditlions, viz., soll and atmospherlic temperature, relative

humidity and ahundant light avallabillity at various levels,

7. Successton In small gaps due to natural tren fall
does not alter the acosystem consltderably. But large gaps
created due to selactive felllng may take enormous tlme for
recouperation and one Us not sure whether “climatlc climax”

may be attained at all,
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8. ULogging damagaes due to selection felling ts found
to be partlcularly heavy In the study area. Nearly 46% of
the damages can he ascrlbed to crown damage. The tall
nature of the trees and thelr large, spreadlag crowans are

responsible for such a sttuatlon.

9. Secondary damages due to many trees dashlng against

each other durlng the process of felling are heavy.

10. Besides all these factors, billetlng, stacking the
\

boles and cut 2ads do not permlt regeneration.

11. Unsclentific road alignment and elephant draggling
also add to the mlsery,. Potentlal specles Ffor the

subsequent falllng cycles do not escape damage.

12, Even tf one adheres strlctly to the Worklng Plan
prescriptions of 6 trees per hactare the opening created 1Ls

found to be of the order of 687,

In view of what have been stated above, the followting

recommendatlions are made:

RECOMMENDATIONS

The selaectlon syatem as bhelng practlsed In the Western
Ghats of South Tndla may be economlcally viable Ln the short
run bhut ecologtcally not so In the long run slnce the
sustalned and unlnterrupted flow of resources are seldom

obtained. The Government of Tamil Nadu, after a careful
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audtttng of this systém had discontinued Lt and the
Government of Kerala should also bhe complimented for
following Tamil Nadu. TIf, however, for any reésons, this
practlce has to he revokad the followlng recommendations are

worth coansidzaratlon:

\l. As a safeguard agalnst economic trees belng
damaged, on which future ylelds depend, as a deterrent
agalnst non compllance with the regulatlons the penalties

for damage should he substantlially lncreased.

2. Marking of trezes for felling should be done atleast
by a Range Offlcgr’s status and any violatlons of the
Worklng Plans should he serlously viewed. Out of 40 trees
monttored for felllng atleast four {nstances of close
markings were seen (upto 11 m. distance), Also axing the
buttressed trees at the bottom was a very common
phenommenon.

3. Sttvtculturally about 40 specles are knowﬁ to he of

«

commerc!al Importance, But tn a glven area concurntrated
he;vy felling of a couple of gspecles are geen. With poor
regenesration after logglng the chances of such specles
getting vanlshed In course of time appear bright, Hence

research activitles gshould be geared up to genecate more

tnformation on th2 wood quality of the secondary specles.
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4. Since the removal of six trees per hectare creates
large open[ng, (as high as 68%) Lt 138 recommended that the -
number of specles may he reduced to two per hectare, Also
the felllng cycle may bhe lncreased to 50 years by which time
adgquate Informatton on the secondary crops may be

avallable,

5. Ecologlcal studles on specles regeneration
requirement, assagsment of mlcroenvicronmental conditions

should be tnitlated.

6. To facilitate the Llast two recommendatlions
mentloned ahove, substantial areas should be set apart as
Permenant Preservatlion Plots to monitor the growth rate and

patterns of varfous spectles.

7. At pregsent the logged areas are left to nature
without any follow up actions on grounds of paucity of
funds. Plantlng of deslrable specles s necessary to

adequately restock the commercial tilmber.

[y

8., Judlclous selectibn of machlnary and equipment have
to be used tn the forests {n comblnatlon with the manual
wokring of men and elephants to achfeve harmony and to

offset sethacks to sotl and seedlings.

9. In view of the excesslve damages caused by the
crown Lt fis desired that the top ends must bhe removed

taltlally before axing at the bnttom.

{
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Pi. 1. Establishment of labour colony - note the tree clearing.



Pl lil. A tree climber pegging trees for taking light reasurements.

Pl. IV. Initial axing of cullenia exarill ata,



V. Cullenia exarillata about to fall.

PIl.

- a fallen tree,

Cullenia exarillata

Pl. VL




Palaquium ellipticum - Initial axing.

Pl Vil

|

PL. VI, Pa/ac(uium ellipticum - moderate incision




IX. Palaguium ellipticum - Deep incision

Pl

Pl. X. Palaquium ellipticum - about to fall




Palaquium ellipticum - a fallen tree - note the openings created

Xl.

Pl.

Buttress of Palaquium ellipticum

Xl

Pl



Pi. XUl Buttress of Cullenia exarillata.

Pi. XIV. Myristica dactyloides - about to fall,



Pi XV. Myristica dactyloides - zbout to fall

Pl, XVI, Cullenia exarillata- note the split buttress,



Natural mortality of Elaeocarpus tuberculatus

XVl

Pi.

Palaquium ellipticum - Bole damage -

Xviil

Pl.




Pl. XIX. Palaquium ellipticum - Bole damage - close up

XX. Close felling of Cullenia (felled) and Palaquium
(about to fall)




Pl. XXI. Secondary demage 10 Canarium strictum
a valuable species

Pl. XXIl. Secondary damage-due to uprooting of buttress




wn damage

Total damage
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Fl. XXV, Billating
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Fl XXVl Billets



XXVIL  Top ends being cut

XXV Top ends being stacked




Pl XXIX Road laying process

Pl XXX. HRoad alignment Note the removed



Pi. XXXI. BulldoZer helping in laying roads
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PI. XXXIl. Elephant dragging - see nil regeneration



Ininidl loading
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Pl, XXXVI. Vehicle with timber proceeding
towards destination
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Pl. XXXVII.  Regeneration of miscellaneous species after selection felling.

Pl. XXXVIil. Canopy opening under the normal prescriptions of Working Plan.




POXXXIX. An overgreen apecies being axed - adjacent tree cannot escape damage
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