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ABSTRACT

Lovirenmental impacts of naturel fores meneenenl in Thatland were (ormulated
through available information and discussion in various seminaes, The yuanritarive svidencs
of this study s rather few, Ooly deseriprive and semi-quantitative impacts were diseussed
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in zame current publications. 1t vould be generally concluded thar, rimber harvesting by any
silvicultural sestem ever used in U natral forest of Thailand produced less envicenmental
impact in terms of il and water deterioration than that cansed by agropormie practios,
Less then 005 consha of seliment wis found in the first wear of logging operation uznder
selection cotring in the western Tegion. Converting maist evergresn feeest in the sourh inm
para-tubber plantation, which 2 eguivalent 1o reforestation after clearoutting, cawsed aboul
T owonshadve of s0il loss, Singe the selectinn oucting which has been applied o various Lvpes
of forest in Thaitand for almost cencory resuleed inmuotually destructive bath the socio-ceonamic
and Forest ecologal svsiems, clearcutling svstem at oprimal size ranging from GO0-2 (000 Tios
and immediatly reforested by suwable species 35 recomemended for forest management in the
futre, Based on the past sioalicn, however, it is not a matier of envirenmental conseguences
1o judge whether the forest can he sustainablv manuoeed bul the socic-political pressures
which sofar received less atlenlien Lo sericuzly resolve by the government. Wichout people’s
reslization on the essential reles af Forest on envirenment and cheir yuality of Ife, the el
sustainable management of natural Forests o Lis country @8 hardly possible,

ignored or received very fow atrention 1o
investigate o moniar, Oonly the lasl e

INTRODUCTION

Environmeneal impact 5 a popualar issue
in ithe recent world stuation, Thas s perhaps
toe 1o the world hias last teemendaois natural
resounrces and the consequent offects cansed
by vmwise sxplotation amd spontansous use
have been accumulaied and serlouvsely
impaired nor ooy the Tocal bt zlso rhe
glohal hicspherz. In rhe pase when the large
parl of the garth was sbll coversd wilh the
fnreat, rhe impact of fnrest management
even the deforestalion on environmentil
degradatinn scemaed o receive less artentiom.
It 5 onlv o recenl vears that the efTect of
Forest mapagerment, such as delarestation,
silvicultural practices and veforestation on
environment gained more allgation i the
developed and some develaping counrrics.

To Thadland as owell, although almas:
a hundred wears thar rhe Rowal Forest
Depariment was eslablished and the selection
curfing aystem has heen employed Tor timber
harvesting in various tvpes of nacural Forest,
the enviconmental impacis in lerms of
eeplogcal, aesthetic value, metzorologizal,
soil erosion and  sediengntation have bBean

decades thut impaces of shifting cultivation,
whici iz ool o syvstem of (eober manszemen:
but 15 considered as & practice that degrades
varrying capasity ol the oorthern head-warer
source, have been studied. The counre
measures lor mitigating those harmiul
impacts have been alsa invented but mostls
i forme of soil and water conservation in
the shifting culivated areas. Yery Tow
guantitalive  infermation  concerning
cuvitanmenral impacts of feresl mansgemend
have been made available.

In this paper, iolormation soneeroine
the probable impacts of ferest managemen
in Thailand collected trom avalluble publication
and  through  semanar discus:ion  was
farmulared. The specific objectives are
{1 e describe. oo pengral, the probahls
anvironmental impacts of forest management
systems that have been appled o the natural
[orest ol Thailand, {2 o compare the
cenlogical and envirenmental impacts thal
could be pessibly cansed by sclecrion and
clear cutting systern in the natursl forest
of Thatlend and (3) 1o discuss Lo soome a5 pecis
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ol envircnmental impacts of reforestacion
of the exaric species particularly Cocalvplus
in Thailand.

1 this context, the probable scologcal
amd environmentsl smpacts in terms af soil
erpsinn and  ferriliny degradadion, changes
in microclimate snd  bhvdro-eselogical
characteristivs susli as water balance, marrient
cvcling and streamflow timing are ailempiaed
o formulate, Changes in flora and fauni
inzluding socio-tconumae will alsa be

cunsidered o Lhe discussian,

AVAILABLE INFORMATION
CONCERNING ENVIROMNMENTAL
IMPACTS OF SILVICULTURAL
SYSTEMS IN THAILAND

1 Hypothetical Tmpacis

As mentioned  earlier thal wery  lew
oo lion i,'l;,l11l.;{‘ll'|:r|_llll this '.|r||i|.: are inade
wemilable by That Toresters. Tnformarion
presented hercin is more likely o be the

impact of Forest conversion ono soil and
hvelroloss rather than the effect of natural
forest menagement on environment. The effect
ul lageing, road  construction, swiddeiiie
wnd agroforestry will be atternpted 1o formulate
ws much as possible,

The awvporherical impeet of  various
cetling showsd in the lext of Posciple
Silvigwliure (Figure 1) was ilustiared in
the paper presented by Thajoesa (19817, [
wias alsa deseribed in gencral thar clear
CUITING  S¥SICO CAUSCS mors envirenmentil
il an leris of surface sail semperature,
averland  flow and soil erosien than the
seeil-lree and  seleclien cotting merhads,
The percentage of maximal ecologicul impascts
i pertpinly oceurred in higher degree in the
clearcurting arcas than those arens harvesied

by ather SWSLIELS

1.2 Effeet of Silvicultoral Systemss on Soil
Properties

Tovgstiganon o Thatland by Thaioisa
ct al (1976]) inchcinted thar among rhree systems

namely:  sclecricn, alicrpacive  soeip and
cledreuteing, the lasl one caopsed more
unpact o 2ol exodibality taan the other twa,
The effect of rhe menticned systems onorhe
ulber sl properties was also tlostrated o
Pigure 2. 1t was dlzo mentioned by ‘] lasa
P19E 1) thad elearcotvmg mechod could doce
mare serinns impazt it followed by huraing
v usualle practice in shifling  coltivalion
Ty rhe hillteibes, and reforestation by the
Bl L woel VIO Dimioer Indwsiry Organization)
duc o walaterization of plant narrients and
damage of sol micto-organism. Sukwong el
al (19%8) sonpgested  thal coppice  seslem
is suitable for teak forest but lite must
be protected  after cutting,  Besides help
allevare soil  erosion, coppice svstem  can
also jeduce cost of reforestaion operition,
2.3 Effect of Forest Cowversion and Logging
Chperatinn

Investigatinn of =oil and warer losscs
ITom variows Lvpes ol lond-use i che north
milivared that erosian rae Tiam the nanieral
[oresl ranged Crom 00 joneShasvr o the
hill-evargreen forest uptn K ronshesyr in the
slopinmg maxed deciduons Torest, Converliog
forest on slaping arcas inro agricultural craps
such ws upland nmce. corn, bean and sesame
I_,'.ill,l.'}.ﬁ,‘.l.l I'Il.‘I1II."III:«]I.‘,'II.l", HERNRINRH]] I_H- \I_\il I.'Il\.'l‘\u':l":lllI
L. raigio fromm 2 Le 89 tonShas e [ Naprokab
el oal, 9% Hurni, 198X [nthapand and
Boonchi, 19K Suebsaen and Anccksamphant,
19900, Ruangpamt (1971 pointed ool based
nn his tnvestigation that moontainous land
in ke morih shoukd have al least 0 percen
abf Torest cover Lo meantain soil erosien in
aprimal level. However, agraloresiey sysiems
spch as growing codige free in natural hill
Sugrgieen Forest or even i abandaned <hil i||;.I
culrivated area produced insignificanr  soil
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Figure 1 Prohable cealogical impacts of different Silviculoural sysrems (Adrer Thaietsa eial, 196810
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Tahle 1. Annual soil and waler losses plots wich differenr land wse in the Pho Wiang % atershed

| TUHH i 1439
Trealmenl Hainfall 1156 mm Maimiall THS mm

Swil Buas Kunaff Sl Lz Runnfr

g i mm) Ty Haim o< hal Immi o Hain
L. Baie sl .2 i 3.3 9.4 294 3735
1. Cassavi 13.4 ars il SER] b LN
1. Prana .8 JE1 4 ivs 1
4. Cissavie B4 T a7 s 1a.1 9
L Peanur-Fiz-d w2 117 a3 123 144 R |
G Cagsava Euc-2 £ & 14.1 13s 123 154 2.0
T Pepur-bFuc-d e § A5 4312 o - 15:4 iy
g, Casava Leu-d <4 15,3 L] 6T 1l FAEL]
B, Peaomr-len 4= d MR B Ih,A 171 381
141, Cassavy-Len-2 = B MR 425 167 147 205
1. Peanr [ew 2= 8 e A 4] (LR LN
12, Buc<4 =4 (e 17 11.% 1.4 6.5
13 Eeudsd 2.4 Bl fi:B . i} 40
14, Eue-Z =8 L3 ] f. 7 Lk} il Tk
15 Lan-2ul 28 Rk 1453 ki Hi 12

Spurce @ Moditied [com Yannaprasert and Tongmee (1989}

crosien compared to thal of natural forest.
|Proechapanyw, 14984},

In northeastern regian, Takabashe er of
[19E2) investigated thar soil erosion coouring
on bare seil of 27 percent slope was about
I3 1o 15 tiimes
from the nearby dry evergresn [orest,
Agralorestry systems combining oo differsnt
rree species Abncwivedos cem@ldufensiy and
Lencweny fewcecephata) and teo dillerent
spacings (2= 8 and 4:=4 metres) on & 100
sloping land a1 Phu Wiang Warershed,
Khorn Kagn produced inrercsting resulis of
anil and waler |lpsses as shown in Table L.
and
Tongmee (19890 (et aoil and water losses

wrearer than rhac ohserved

It was concluded by Vanooapraser]
from  BEoecalyprus plancation was less U

Trem  Leacaeni bul iasignificantly

different althoueh plantation with 2« d4m

el

apactie showed  wrealer amount af sol
and warer losses. Among agroforestry systemes,

combimation of  peanual with lrer specics

mare soil with
cassava and apai e 2w S spacing an

in d=4m spacing. Combhbination

liesl and water than thar
betwesn
ucalyplus aod crops, however, caesed les
soil erosion than that herween leucacna and
crops but almost equally loss af zurluce runoll,

When eomparing 4 main comhbinations,
e, relorestaton,  agciculiural  crop,
agraloresty and base land as cancral, rhere
wis o significinl diffecent ino scil amd
witler  losses  amang  agroforesiry  systems
siirnn e
in zail loss hereeen refarcsratinn
Ihe
wits Towrul n

and monocrop  cullivation b
differeat
arca and other irealments. TLNTEUT
il loss among  Irealineni:
refnrested area (Table 2),

I western region, soil and  wate
losges observed by runett plots al Mae Khloog
Walershed Research Station indicated quire
low crosion rate ¢ tondhasyrl with surface
runoll less than LU o ve in Diey Diplerocarcp,

Bamboo forest and in agro-lorestry svalems
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Tabsbe 1. Averape soul loss and runoft on plocs among forest plantarion cazh crop, ageolorestiy

and bare soil in 1988 and 1989

T— Ll 19R%
Treatmeml soul loss mrmll‘:l'_ sl lose [ LLULE
Han: hat [T ton tmmi
Fuezonl planiation L.Aw 155 I .43 ¥ e
Liagk 2o 15,64 s .11 2321
Agroloresiry 1352 EL AN L5.0e 23e.7
Hare sai. .17 13 24 nd 4.5

Soeurce ¢ Yannaprasert and Tongmee {1989

Tuble 3, 3oil erosion and water [nsses from vanous tvpes ol land use at Mac Klong Warershed

Rescarch Sration, Kanchanabun

Ananzl Aiverlamd Suil Surface
Langd s Type RainZull Slope Frosion Mol Pertad of Records, Ref

LIS [R21] Kot MM T

Ly Drpoerocarp Farcsl [L=ES Al 141 0.6 (1878 19847 ¢

Damhbon Fares: (raze; Lt b il 2.1 Suerghuvang and Kowssung

Relorsianan nero, 1985

L alalus + cemn 114 e | 163 i

- 10 nlatie b obige 14 (] iz i 4

Agcivulioral Pracrices :

Larm 4 Lemangrass s10ip 1353 0 154 L Cnly iz 1984 Donsakul

Corn 4+ Lemuongrass + [Errace (ERE] i} s 214 at al, 198

Marural condirian vl g 1355 an [T 50

Conventionel cxmn 1344 m 156 313

Agro-froresioy Svstems

A adica 4+ cullo F155 3430 Ey4 Cenly in 1984; in princ fram

T. javarizz - corn [ Rl h.s Mg Klonpg W5 B, Sear,,

ko camaldulensis = culon L1535 Lk LIk Karcharzhuri

L. Camaldulensis = com 1155 3z 124.4

I, Leueceephals + vara 1155 2,42 a5.0

P, javanica + ciz® + cuiron 1358 20610 T2

Moles o LD alatus Lhprerocarpus alatus

E. camaldulensis = Bucalvius camaldulensis

L. Leococephala = Tucacnd leucocephala

of  Lpderocarpus alatis — corn and £,
ety — rice. However, agroforestry svstems
which combined cutton, enrn and upland
rice in Azadirechato indica, L. camaidulensis
and L. dencocephata caused fop soll 1o be
eroded ar aboul 4 tensha with surface flow
almose 100 mmAyre ar abour 10 timne grealer

than rhal agraloreslry in che naoral forest
(Tahie 2)

Prelisminary investigation of sedimenrarion
caused by logaing operation in the natwral
forest (o Mae Khleng Watershed Rescarch
Stavion was shawn in Table 3, First year logaong
operalivn and logeing road eonstrocrion in



141
amall watershed prodoced downstream
sedimentation aboul 21 and 22 conssg kmsver
meanwhile only & o 14 {onsSsg banser was
abserved 0 patoral omised  decidous with
bumbao forest and 8 v1 old plantation,

I sodthern remon where rtainfall
ATNCUTE E:I higher than he athers, eoly 1,22
o LO05 tonshadver of top snil was eroded
from 3W35%, slopine area of Lropical modst
forest. The 5ovr average sl erosion observed
in terraced and wnrerraced subbes and ather
native trec specics (e.g., Parkio specinsa.
and Tursie pefembarical ranged from 187
Lo 66 Snil
plantarion seems o be overy low o none
afrer 3 year of planting. 1 hameogul e of
1981.)

2.4 Biediversity of T ndisturbed and Disturbed
Friresis

Regarding  hiodiversicy

Lo R T, loss of terraced

study  tn
wnd disturbed nstural  Tores

vy

st el

in Thailand, few investigallon arg
relevant, Adksornboae er af (19771 found
that while the 10w fire protected ootucal
hill-evergreen torest comsists af 34 plant
spocics. There were 35, 17 and 52 specics
e the Z-yr old, dewr old boned aod -
old  shifting culrivated area  respectively,
The ihyr cll shilting cultivated area had

29 species. Tndex of similarity between [0-yr

Thai 1. For. 10 13%-155 (19%1)

ald shifting area angd 10 vr fire protected
natural Fasest s aboul 125 indicating quits
slow succession, This toplies thal i newds
a long period ol tme e tegch cthe climas
stage to be hill evergreen-Torest. [P was
also Founsl e the castanopsis which is the
dominant species in the hill-eversreen Loresl
wits shigntly oocured i the 20 aad dewesr
Purned aea, Bue highes oumber was Found
i 4 sl L0 yr-unburned arcas. Snil crosion
necuring in these Tour sites observed by
runodt plocs showed the Towest amount in
4oy okl burped wrew (11% kegsha) followed
by I0-yr-unburned 123 kgohal, dovr onburnel
(12% kgshat and 2-vo-old burned area (77F
kg Mk the maximum ong, el oplingrica
fgrass) plaved o wvial role in proteccing
s0il crosian in this shifring cullivated area,

SELECTION ¥5 CLEARCUTTING :
THE ENYIRONMENTAL
IMPACT ASPECT

3.1 Brief Background on the Application
of Selection Cutling System in Thailand
According co Korvanich (1980, selection
swstemn has bBeen applied i the
natural forest of Thailand since 189, e,

curfing

alimosr a cenlury ago, Belore this, this svstem
was emploved in rimber harvesting in natural

Table 4. Sediment transportation from nataral forest and managed forested warershed of
haz Klong Walershed Besearch Staton, Kanchanabroti!”

Fraewshed Treatmend

Bliel Decichizous mivend witls Hasooes Forest
= Hewr old Plantation with %atural Forssi

Logging Koad 4amsmgsrioe

Amnunl

Heilimenl Feriand

[rraimngi Annual Yield if

Aren, sq.km Flaw?’ B ks wr Heenrd

LG5 E L] | Gy &R
iL5h 14.31722
a.1a - 2] HreAsz
13 - EAME I

= kst Yew Lepgicg Operation

Souces 'Y Dhata in prepacing for publication @ Mac Klong Warershed Res. Srar, (19899

¥ In computing hy the melioned Ressarch Station.
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forest of India and Burma by Sir Brandis,
the Britsh Forester. 11 was accepred to be
the suitable method for char particular
places i Une because there were numerous
ot marure and unproductive frees in those
forest: o which they should be harvested
far witilzation and, ar the sametime, (0
open the space for the smaller trees 1a
increase rheir grosech,

Sinwe the populatien in Thailand at
that dme was so small and the nesd of
land for farming and living was nar mich,
aclection culting seerned L be well applicable
Lo these natural forests. Furthermare, the
timbers were  selected  stowily  wecording
1o rule and regulation, the natural Carest
wis thus kepl i geod condition along those
periods of rime. Only the past two decades
when the rural social condition has heen
changed due o increazing populaton and
extr ngeds for better quality of life. Peopls
needed more land Tor their survival meanwhile
the selection system was emploved wrongly
for zalving the higher cosl ol living by
both the government officials amd the
concessionaices. Good seed-trees had  been
exploited and lefr only those worse quilily
mother trees wilhou! thinking af the
regeneration, [his
led 1o the worse and warse condition of
the existed pateral [orestz 1o continuously

principles af mnatural

keep their regeneracion. The nearby Caceners
also toak a chance wsing the logging roads
o access into those exploired forests and
seftled thetr, They pradually urilized those
forest lands for farming hy slash and burn
Just for baluncng their cosc of living e
finally rook aver as thelr permanenc
ownerslips. ‘Lhis is why there are recently
several parches of disturbed and unproductive
natural forests in all regions of the country
This siteatian sesmns Lo be very difficult
to control and becomes more and more

sericus problem o the povernment,

3.2 Why Clenrculting System is Needed?

Alrhough the decisien made Tor selecring
the selection cotting system was primanly
based on the facts as previousely mentioned
Logether with the assumption that i woedld
cause little disturbance to ccological aud
environmental conditicens, and  mweanwhile,
forests themselver could nadurally regencrate
in oearly close o original condition, the
canzequenl  stluabion was not whar we
axpected. The existing Corest areas, historical
rale of forest desrruction and (he concinueus
invasion of peaple after the (orest has
been exploited were the ovidences indicating
the failure of seleciion cutting system in
Fhailand in el aspecrs, Commercial species
and the whole ecosvstems have bean Inst
betore the nest mavagement plans have
een developed and implemenced. More
imporcantly and les: populacly known,
the environmental transformaticons in
tropical reginn have rarely been successful
[or pecple’s gualicy of e, Mevertheless,
envirommental transformation-typically from
abuntant virgin-forest o agriculiural crops
using slash aped burn techniques and then
buck to unproducrive secondary  Torest s
a trully serigus problem. Interactions among
socio-cultutal svslem, econamic syslem
unl Lhe ecosvstem have usually been mutually
destrucrive,

It was then agree among many Torestens
and the high authority-decision makers
that selecrion curting syaiem thal have been
conbinuausly operated for many years should
be abolished, and clearcuiting system with
artifical reforestation should be incroduced.
[t is, thus, a main purpose of this section 1o
discuss in more detail abour the applicabilicy
of clearcuiting i each tyvpe of foresis in
Ihuiland.,

In order to obtain the conclusions
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and to Formulare practical criteria lor
determening  clearcutiing  applicability,
Ui ensironmzmial and esalogical impacts
in terms obf soil  decerioracion,  divegence
of microelimate, aliegratian in hydro ecalngical
kalance, Inases of FHors and feune and
the changes in sociceranpmic, that conld
prabahly nceur during and afrer operacion
were revigwsd  lrom variows  sources  ef
infarmarion. Beeanuse this report is requested
us i osummary, eoly  gualiistive lmpacls
can be briely mentioned herein. Applicability
el the system was matnly evalusted basing
on degree nf thase phacrved and/or simulazed
inpacls, economic returds  and  lhe e
situatinn forging Meom socio-pelitical pressurcs.

5.3 Concluding Remarks om the Possible

T pavcts g System Applicahiliny

Much of the iolormation oo the
ceolngical and environmenral impacts were
drawn from papers presenced in the seminarc
edited by Tangtham (1981)  Many  ideas
dealing with the proposed criceria and
reconumendations were accumulated (hrough
discussions  among peaple
participated o the Seminar, Concluziang
cian be bricfly summarized as follows:-

L0 Diey-Dhipierocarpy Forest

Theorctically  speaking, clearcutring

nUMmMeTrous

methad seems not 1o be applicable o dry-
dipterocarp forest. Soil srosion and  loss
of oulcients by leachiog could be the muoest
serious impacts during and following logging
cperalton,  lmblance of  hydro-ecalagical
phenomena was anarher cnnicguence.
Clearcutting with  artificial reforestation
could be possibly done but economic recutns
would  be low, Slow rate ol regeoneration
and planr sweeession steming  froom rthe
change of microclimate and soil deterioration
geem bt be the mash serious consequences.
['he most applicable silvicultural method
recommended for rhis type of forest

should he, therefore. clearcutting wich
coppice sioge mosl species o e Tores)
it ewsily sprout, Alsa, this merhod s
assure to be more sustainable repeneration.
However, 1lose exolic evergreen-spesies
which can resist dry climate and low Cesulice
of soil such as £ camafdulenss should be
tried as reforestanion or enrichmene plancing.

3.3.2 Mixed Deciduous Withoot Teuk

It would be mentioned thar this fype
ta Tovest has the highest rare of destroction
due to fis ferlile sail as well as irs gentle
slope of Dottom land. s distribulion s
also another Tacton affecting rhe destrocrion
rate. Large arca of this type in the Pasas
River Basin, fur example, his been converied
mto ageiculiural grops which was sa far
created  npumerows (lazh floads along and
downstream arcas. Clearcutting method
n large scale would, 1o some degree, capse
the hydro-ecological ‘balance to be aleered.
Arrcamflow would inerease due to decrepsing
in evapulranspiraion o flow riming would
he shortemed as owell ws waler gualilies
would be degraded, Some flara and fauna
wiild  he disappearcd or decreased  since
their habitils were suddently changed, These
mentinned impaces excepr the lose of flom
and Fauna, hewever, would substantially
recovery  hecause of rapid rate of plan
suctessien supporied by ropical monsonn.

Fram the silviculture point of view,
it could be possible thal clearcutting method
is appropriate for mived deciduous with
teak hut the size and topographic position
miust be partly raken intn consideration.
Clear-cutting svstem should be banoed for
lhiz [orest tvpe locared at ridge top and
on the head-watershed arews. o genile
slaping arcas where clesreutting could  be
applicd, small-discontinows patches are
recommended so that environmental impaces
could he mitigated a5 well as le maintaio
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3,33 Mised Dieciduous With Teak

The fevision of impace studies implied
thar clegrcucting methed with coppice
systern could be spplicable o ondisturked
natural mixed deciluous with reak, Tn arces
where natural regencration was  poor.
alearcutting with artificial reforestation
sould be more appropriace. Howewer, it
should he avaided for the [orest occupying
on upland and hillslope of the head watershed.
Firc procecrion must be seriously taken in
action, at least one vear befare and afrer
timber  harvesting, ino oorder 1o promote
nalural repenecation and plant succession.

It might he possible chat clearcuting
vould belp promote mece rapid sueccssion
of legume which iz wsoally very abundant
o Liis Lypes ol Lozest, 1T is rie, this would
ke an advancage of clearcutting swsiern o
the mixed deciduous with teak, Decause soil
condition could be substantially  improved
by ways of oltrogen Dxing and  lirrer
decomposition. This belict, however, nesded
to be studied in moece detals,

3.3.4 Tropical Rain Forest

Previous works on the impacts of
clearcurting on ecalogical ad envicenmenial
conditions indicaced that seil erosion and
nutricnt losses seemed 1o bBe the seriouws
problecns  that could occur during wnd
following rimber harvesting <due 1o high
intenstty and amoune of rainfall. Depres
of another [orms of impact depeonds
upor loporaphic position and the steepness
af slope. Result of clearculting systenn in
Muluvsia iodicated insignificant change
of flow quanticy and timing dug (o longes
period of ralny season. Clearcufring also
help promote light demander trees wo capidly
cover the ground which later increase
efficigney of soil erosion control. However,
some wildlife species could be extincred or

migrated as well as rhe decrease of soil
fauna. Basod on the problem faced when
selection cutting was emploved, clear-curting
syglom scems e be beltter applicable,
Reforestation, however, must be immediately
initiated following logging aperialion,
Recommended specigs should be those which
waturally grown in thizs fype of forest. e,
Ihperaoarmes spp., Hopea spp, Some Tast-
grawing species such as Levcana leucocephela,
Eueallvpeuy  camodulfenss ele,, could be
iontrodueed, but environmental impacts Tor
this regiom should be curelully checked

335 Dry-Evergreen Forest

Fesulls of previous investigarion
indicated that there could have tremendoos
coologicsl and environmenlal impact fellewing
cleprcutiing operation in the dry-cvergreen
forest. However, considering the  failure
ol selsction cutting svarem which has been
wsed for almose & century, wsnd the mapid
tecreazing dry-evergreen torest area due 1o
increasing population and polibeal pressure,
il seems 1o be unavoidahle thao clearcutting
method is urgently needed. [t was recommendeil
thar small plot of &50-2,000 ial {(A25 rai -
I M@l be suitable For mirigating ecosyvstem
impairment. Al the saane time, reforescarion
nf narive specics and  other  Fast-growing
species must be followed immediately affer
logging operation so that cleared arcas
could he saved from people invasion,

3.3.6 Hill-Evergreen Forest

It has heen known rhst most of
hill-evergreen forest ocoupies on the high-
elevational mountaineus lands  where s
catchment drains warer through the cencral
plain of Thaland by four main oibutanes
aamely ¢ Ping, Wang, Yom and Man.
Research on highland watershed managemen:
revealed that the dense undisturbed  hill-
everpreen foresl can supply waler regularly
o the streams nor less than 500 percenc
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of total annval rainfall ar abone 13 MOMS
s.km. The physiographic features of those
mountainous  areas alsa indicated that
environmental mainpulation. such as
marked reduction  of  vegerative cover o
severe disturbance of soil surface condition,
would lead pol only oo preatly  ameresse
mowvement af swurface and lareral Mow,
bt alsa accelerated of seil amd  auirient
losses, In addicion, benefic cost ratio
analvais showed hat very small wae wsually
obtained. This 5 hecavse there are few
ol yuality commerzial tmbers, Logging
opcration &5 alsa costly doe o rugged
rerraint and need hogh lechowlogy ol cead
construction to reduce sail erasion.

Irom lhe standpaint of warershed
managment and silvicultural consideration,
clearcutting method should be banned trom
this tvpe of Jorest, Moerover, i1 should
k¢ presecved permancnily as the profective
areas, since it seems Lo be the cnly proper
form of land wse for rhe steepy mouwnrainous
regians ro keep the desicable hyvdro-ecologieal
balance and che stabilicy of their eavironmensal
conditions,

3.3.7 Pine Foresi

Silvicultural and environmental bnpac
consideration indicated thar rimber harvesting
m the pine [orest in Thalaod by clearcuting
method s possible Tor these having pure
stand composition. Buc it must be done with
highly cauriuos doe o mainly ocoupy on
the hill slopes and ridge-tops. Alternative
sirip clearculting lechnigue was recomsnended
for large arca of pure stands. Groop
clearcutling was  considered 1o be maore
suitahle for the discontinuouws stands silualed on
mouncainous lands,

The mentioned recommendation,
Diovwewer, was made accordiog o silvicultural
theories and the consequence of environmental
disturbanze, In practice thers would be

some problems since most ol pioeg [oresis
in Thailand arc not pure stand. I the
clearcutting  method i permtied, ather
species consisting of abowr & percenr of
tial tim ber must be harvested, The resoluiien
far this tvpe of farest, therefore, should
take this issues inro consideration.

538 Mungrove Foresl

sinee 1968, o svstem called clear Telling
i alernaive sirips has  been introduced
e the mangrove Torest throogheor  the
country. The impacts of two curting methods-
strip clewring and strip svstern with sped
trees on vepetation and scil characleristics
were repories], Thers were on significant
difference in plant species, density, diversity.
and natwral regeperacion felowiog iimber
harvesting amang the sysrems. A minor
exception was true for seedhor diversity
and density of new crops, It can be, there-
fore, said that clearcurting method  wilh
aliermative iz suilably applicable for mangrove
forest. Studies on impacts of the swstem
amd aninisg  operation in rhis forese rype
as well as in upland watershed are very fow
and shouild be vrgently carried oot

3.4 Criterin  for Deiermining Cleareurting

Applicability

Proposed criteria presented here were
made through discussion with oumerous
participated o the class of seminar organized
by Department of Conservation  aod
Depariment of Silviculture in 19E1. There
must be, of course, some different sdeas
[rom other foresters and enviceomentalist.
Comments on the previous conclusion and
the following crileris, therefore, are
detinirely necded.

Lhe lollowing are critersa that one
should consider hefore making a decision
in applying clearcutting  method o any
type of forest in Thailand;-
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I Productive Tores! areas and profective
{oresl sreas must be clearly separated
according 1o iy tapowraphic position ol
its fumction o proteciing and maintaining
censystem,  There will he no any  timhe
harvesting in those ares classified as
protective [orest, Ulue crileron bas been
applied in classifying the tforest in watershed
areas o WSCL (Protecion foresl) amd
WRO2 (Commerzial torest),

2. For Lhose areas classitied ws
productive or commercial  forest, decision
on clearcutting applicability should be made
on the hascs of:

11 Uriigue characteristic of some
farest rype especially dryv-evergreen  {orest
which mav be absolulely cransformed by
clearcutling sysrem.

2 Socio-economic sesds s policicl
pressures,

3} Tools and machines [ar harvesting
and fopgig cperation ingluding labors.

4) Environmental aod ecological
Impagls,

5} Exisring real-life AAlLALION, .,
needs of lend for Farming and the nation’s
stahiliry.

3.5 Sive of Clearcuiling Aren

An o wrem of 630-206K) rai has been
applicd for ciearcutting with artilicial
regeneration in omany rypes of forest by
ihie Porest lndustirial Organization. The
size, however, designated basing on facilitics
and labors available, It was seldom  be
based on ecological and  environmental
impacts. IL owas nel recommended as oan
optimal size vet, The standard size, however,
miusl be different among forest types,
topographic posirions and economic faciors.
Fhere wre stll much argument among
academic peaple and those working o the
governmental apencies and other organizations.
T was, as this moment, recommendsd thal
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CXperiments on apprapriare size for clearoutiing
i oeach tvpe ol lorest be ougently carrsed
aut so thar it can be practically applicd
throvghout the country,

PROBABLE IMPACTS OF
REFORESTATION ANIY
AGROFORESTRY SYSTEMS (N
ECOLOGICAL AND
EMVIRONMENTAL CONDITION

4.1 Ceneral Information sn Envirenmental
Tmpacis

Rencelty a controversy has grown
among watershed scienrises, Foresters, palicy
miatkers wnd even farmers on the adverse
offects of reforestation with Tast prowine
edie species, such as Fucalvptus, on soil
fertility and sl moisture regioe, Eucalyplus
specics which are recently popular Fai
watershed rebabilitation and as commercial
tree in the north and in the northeast have
been blamed as an evil thei causes soil
deterioration and water shorrage.

Kegarding environmental consequences
af planting Bucalvprus, five main sonslusions
were recenily made by Florence (14956):

11 The remarkably wide range of
wenelly rmualerial in Eucalvpius has noo been
cdequately trapped in species introduoction
el EILTT{

21 With carcful husbandry, Eucalyptus
15 capable of prodocing wood at g lower
autrient east than mainy other [asi-growiong
Lree species.

) Same observes] ellects of Cucalyplus
on the soil condition might be atcribared
Lo sirong competition lor water and nutrients
rather than to a direct toxic influence
o Lhe soil,

4) Where rrees replace grasslands an
i low matural vepgetadon, a reduction in
water yicld from  the cacchment  should
be expected: where Eucalypius are planced,
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high rates of wood production will be
matched by high rates of water vses, but
whether Lhe water use efficiency  declines
to any appreciahle degree under some
envirommental conditions cannat be detsrmined
from the available evidence,

5) In drier rtegionz. particolacly, 11
may be necessary to determing the eucalym
species  and  patterns of land use which
will hest meet the objectives of land
management and avoid undue social conflict.

4.2 Fnvironmental Tmpact [nvestipation in
Thabland

Iln Thailand, rescarchers of the Thailand
[mstitute of Scieniific and Technological
Rescarch (TISTR) (Ungvichian et al, 1986}
concluded as Pollows:

(17 Compared with other  broad-leal
and dense canopy trees, stmospheric humidity
i lower and termperature higher in BEucalypl
plantations. But compared with hare sail ar
idle land, eucalyprs inprove the micrechmate.

[2) Bucalypt plantations are less
efficient in soil eroson control on sloping
land, This can be alleviated by making
terraces, bul this s more costly.

(3) As a fast-growing tree, it conswmes
much mare water than sl other species
to produce biomass. The rare of warer
consumption of eucalypl reaches o peak
at 4-6 years”™ ape. Ar this stage it can
creale water shorlage conditions e the
area where s=nil moedsture i8 8o limited and
consegquently compeles [or waler use with
ncarhy species.

{4} Loss of plant nuctrients in cucalypt
plantations could he more or less the same
as o plintdations of olher species that
have the same harvesting technigues.
Mutrient loss might be greacer if all parts
af the trec are removed froms the areg and
no fertilizer is rerurned to the soil.

{51 It was supporred thar rexics from

cucalvpt leaves can stunt other vegetation
nearby, especially in oareas of low ranfall
due to inadequate water co wash ouf the fovice,

(6h As tree component in an agroforesicy
guatem, it would allow intererapping possihly
ool ooe 0 lwo vears, Afler this period,
production of the intercrop will be sirongly
reduced and wneconomical. This situation
conld be happening to any agraforestry sysiem
having Fast-growing trees o combination,
bul the case of eucalvplus seem 10 be les
suitable. The reason For this 15 that the rate
Or organic matter and plan mulrients celurg
to the soil are less and decompose slower
ihan for leguminous species.

In contrast 1o the conclision summarized
by TISTER. Suvanaphinanthe (1984}, who
studied recent Thai and other countrics’
researches dealing with the possible ampacts
of Eucalvptws, especially £ comeldulenss,
on s, waler and hydrology, [orest Lze,
alleloparhy, and weed hazard, concloded
that the beneficial effects of planing £
vamlduwlensis in Thailand, particularly oo
deterisrated or problem sols, overweighl (he
possible adverse effects. There are no grounds
tor believing that it is a sile deteriorator
Suitable provenances of £, comolduiensic
can be planted in Thalend withoul lear or
site deterioration,

Regarding plant nuirienl consumpticn,
although Fucalvprus can uprake a: much as
that absorbed by agricultural crops such as
corn and cassava, it can produce more hiomass
than other cree species (such as Lewcoen
lewvocephul,  Acacha auricsfoefurmiy and
Peltapharwm  prerocarpum) with the zame
amount of nurrient (Petmark, 1989),

4.3 Concluding Remarks on Eocalyvplos
Reforestntion
A comprechensive  discussion om the
prablems  and  consideration:  dealing with
Eucalvpius species in Thailand can be found
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o Sono (19863, Fhe concluding remarks are
mare or less the same as those stared Dy
suvanphinantha (19E4)

Taking the cffecr of cucalype plantations
nmoowarer consumprion into consideration,
even though most of water uptake by
ercalvpls 15 for produsing blomass and
rranspiration, it scems cucalyptus use
mare  witler  Lhan e olber  Fasl-proowing
specics, Alsp oa strong  competition for
nutrienls might be atiributed 1o eucalyprs,
L this behavior s trug for Thailand condition,
it might be then worse for the Morheast
where soil is vsually shallow and Iow in
fertility  and  water 15 normally short
supply during the dry seazan,

Mesnwhile, other fas-growing species,
such  as Ilecuminous  trees combined  with
somie cash crops which can improve soil
fertility and mupistiere siorage, mieghl  be
considersd a5 more suitahle in terms of
witer wviell contnbulien, Decsion making
on planting  ewcalvpios  as agroforesory
systern o for reforestation in the Morth
and Maortheast should be therefore hased
st only oo the social popularicy and
coonomic return but also on envirarmsnral
dewradaton, This could be suppoerted by a
conclusion made by Poore and Fries | 1985)
that  euzalyplues should oo ke planted.
especially om oa large scale, wirthour &
carslul and antelligen: assessement of the
scial and ceonomic consequences, and an
iltempt Lo balance
disadvantages.

advantages acgainst

owaae ol svoleey, this will be assisted
by at undersranding of the results of rhe
fundmpental research oo waler, oulrients,
ete, It owas also suggested hy Pooee and
Pries (1985) thal shor-term ad hoc essarch
on-a particular site may be of some help
i rmitkdng Jocal decisions, bul Jhe results
at such rescarch must not he exrrapolared

to ather different circumstanees nor mse
unwarranted generalizations be made from it.

COMNCLUSION

The guantitative evidence of snvironmental
impact of natural Farest managemenl either
in forms of timber harvesting merhod o
reforestation o Lhatland 15 rather lew
hecauwsc less attention has hcoen given
sinee the selection cutling and relorestation
has been intiaced, Only  descriplive and
semi-quancitarive impacts were discnssed in
some  currently  available information, In
general, limber harvasung by wny sivicaltural
systems ever used in Thailand produced less
environmental impacts 0 terms of soil and
water deterioration than those caused hy
pETonemic practices such as corn, cassava
and upland rice capecially on the mowscainos
wreits. Less Lhan U5 lonsha ofF sedimenl weas
feund o first year logging operation arca
im western region ol the country . Converting
maisr everereen  Carest in (he south  into
pari-rubber plantacon, which s cquivalent
o refarestation after clearculting, indicatel
only 7 tonshadyr of soill Inss under normal
ranlall condibion, Clearcutting  sysiem
ar optimal size is thas expected o he
applicable for  mantaeing  ecological  and
envirenmental deterioration in some forest
lvpe, Forest on the colgelop: and  bottom
land wlong the streams should be, however,
kepl a: bBuller zone ar could be selectively
harvested with high caution, From the
cealogical and envitommental Tmpacls poing
of  view, reforestation cither hy native
or ematie species i those delorested amdSor
clearcut arcas should he put in high priority
o] Tarest polisy inplementation. As maller
of fact, those arcas which were elassificed
as watershed chiss 1 angl 2, wlich wers
recommended for forest management parpnse,
coulil be emploved s the starting poinl
to implemenr. Based on rthe past situarion,
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however, i is not a macter of environmental
cansequences of timber harvesting or
relorestation  technigque o judege whether
the forest can be sustainable manaesd bul
the socio-political presurcs, which  sofar
receleved  less inpention to resolve by the
povernment, will b2 a big consuaint for
farest management in Thailand. Unless the
That people could realize the essenrial role
of forest on their survival bolh in cerms
al epviranment and stability of their wavs
al life, a Tirtle hope could he possibly
secn tor the ddeal sustainable managemend
al natural or even  artificial Foreses in
Lhis couniry,
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