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Effects of Hillslope Treatments for Vegetation Development and
Soil Conservation in Burned Forests
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ABSTRACT: Clear-cut followed by tree planting has been a conventional management practice in burned
forests in Korea. Because this can considerably increase soil loss, hillslope treatments may be needed in order
to improve soil stability at poorly regenerating areas. This paper reviews the effects of hillslope treatments, such
as seeding, mulching and log erosion barriers, which have been applied to restore vegetation and conserve
soil in burned forests in North America and Europe. Seeding has been the most common method for postfire
restoration. However, the effects of seeding on vegetation cover and soil erosion are not clear and seeding
with non-native species has been reported to inhibit regeneration of native vegetation. Mulching has been found
to be effective at reducing soil erosion. However, this also can introduce non-native plant species and inhibit
native plant regeration. Although studies on the effect of log erosion barriers are very few, it appears that log
erosion barriers are effective in the period of little rainfall. Hillslope treatments for postfire restoration is not
necessary for naturally regenerating areas and therefore, they should be restricted to the areas where
regeneration potential is low and runoff and soil loss is considerable. Long-term monitoring is needed to assess
the effectiveness of hillslope treatments on soil erosion, the introduction of non-native plant species and the

inhibition of natural plant regeneration.
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NEE RS AATOZH A BEY Bt oMY F
B 279 st oljet 39 2 B4 frde] F4% 3
7} 5ol ol sl fpdaich st 4gs el
7% 39| AA me} £ 9180} sk 7] Egol
FeerE 4949 BAS WA, §2 45 2 BA of

ot >z

57w w7 2 EAF &S 7K Kruse
al. 2004). 1 BYol| = E-F4Z(water-repellent layer)S] 833}
7189 diol e EYSY] EZQI 729 5= 779

o &

EFIFE Adfstod 39 2 EAF 58 S7HI7IE EHE
9lo] Erk(Neary et al. 1999, DeBano 2000).

EY A9 37k 248 A3 2L 7] ddast 717
S A, A 7R R R Bl 2, 7 ¥

ol |2 A5 A5 T 24, A 1F ST EAF A
o W& TAY A= A3l T 7HA et A& AT
gebdel o9& = 4 AthLal 1998, Pimentel and Kounang
1998). T 7F- fr=oll sl FhA oz ko] 2717} 2
EY frlEe] Bok o Al FEEHEE, Q7 ol

o] o] 53} o] AdEo] B ST FA A
THSchwab et al. 1971). E25F29] Pinus pinaster N~ EA}
FEE Qe das} Q19 Addwko] AHE wPiAR| o) Hs) AhE
=]l A 22} 60081 <} 20008 7 Bk Eazb 1AL
(Thomas et al. 1999), Z=#|{lol| A= 2HE Aol v]3)| AHE 39
SE7IEA o] 3ul FTlsle o] B UK Pardini
et al. 2004). FHNHE A 5(2004)0] 200013 F3fSt AME-o] 1
gk oA Aol WSR2 TR T Bt %’f——l %E
= 138), AR} F9| TR A7) 3409} 44 =52
a3}
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Sguete] A, 53] ul$ A% 220 240 A9
D2 69 TEY 7t AREE, A2 E
73] S7Vste Abae] 2 kel Me T 13|

—=
S FATE Zo] T 23K Choung et al. 2004). 2242
A BEo] =& A doMs BEY oA F21E A8 Al
A7t B astAY 8le] R aHE S F AAT,
go| Bre Aol ¢ 2 BAF FES A

T2 5 §3 AGelME i A3 AH APEY -
2 EA §28 70A)7)7] 98ke] HEEE) 7 (seeding), E A (mul-
ching)¥} U HAPo](log erosion barrier 5=+ contour felled
log) 5¢] 2 X2 =3 $)th(Robichaud et al. 2000). ©]& 3 E
& P} wiktel] #sl o] A7 Barslo] QIARE BA &
A Azt Frglshe AR HolHE AASe d7e 1
2] BA ¥tk AHE s Aol o] FofA]E o]9} 2 AFE=
T Be Q8 v, AhE 878k AYeE 7]
o]23-%-H(Robichaud et al. 2000), T]A Aol w}E 79 L EA}
FrEFY 2 FAE S5 BAAY TS HA5E + A
S Y FEe RS 2157 ofY] wiEo|th Baro%t
Conrad (1987)%= ¥]=F chaparral A A 2] 2HE T3] x]of| A 4=3)
B A7) Al thet AT azEPHEA Ao vhEo]
AW, 277 A A FUAY ES F2e] AdHor
SAHA 2 T o ARl LA

o} A Hrt - B3] ©] F(2004)2 F3U AHE
Tl z)e] AR AX|ek Alg T A k", FA] Eol
7], A9 2, Augo]7], Beh i HAF 5o AMAA] 7}
EAL 2o WA= ERE BUIsIAARE §HE glo] 2 Ae
9 shte] AT Est e AlgolE BAIA fods
@ g Qitk A 52005 A4 3)5o] =9 42HE Fjafx]ol| A
= F A, A7), TUE AAe] 59 avE Bt
F=dl, $= F At BAF frES TaAl7a, Ae]7)e)
SU AARele] Brh= A4 ¢S HEloy AF 7k
Hol= 433 Fith

B 30 BAL e b8 e A4 e BEY HE
S S8 = e Ul AFE A2, 5 A¥e)7), 23
I S AAbte] Fof AT A S A, 1 &

Foll thstef sk Aolrk

l

Ahe daf Abde] b

Ao 2 Sl QA 2 ) FAE AT
& st A4 B9 pgael 552 98 gol A}

|

olrt
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S5 gl o T (Beyers 2004). AHE7I= A4 wWE
S9S B9 (1) B9 249 22 () oM B2 W] B,
() WE71=EY Hol FF(EEAY B9 T FHOE I
I gk AR 7E Ak A doe u&eRyY g'
T29 ARG} HPA T e AP A sE S8
2-8-5]0] YTHTyser et al. 1998, Paschke et al. 2000). X4+ AL

& a7t 7hset, AP e AYddle AEE e
ERFO](all terrain vehicle)E ©]-8-3}1L, A} =2 A9
de ZFAE ol&sle] Edol FHE BG5S o I A
71E s7|% d=dl 1 &adtol tisixe obA Hrhe vk gl
THRobichaud et al. 2003).

Goldman 5 (1986) A52]7]ol] &34 2] A& A€ 9] 7]
T EYY g B wE ool A4, 8olgh T3 A
2], A &9 AE, A T2 7HAH £A] v, 1%
o gk W3 502 AAsATh wsellxE 19200 iRE A
E I3l AR 7IE 3] S, 274 AHE 3R
Holl A R BEF9 FAE o]§FthBarro and Conrard
1987). 12fu} ole|gt IEF S RO, B S5
7} =2 K] 719 a7t &S YER A e nE ¢
&2 Brassica nigra} Brassica alba 5= AHE3H7] A12F8EA
o o] AES tFo R g A3 ARE 19409t FE =
A W A= AR (Lolium multiflorum)E F2 A3}
itk Fiele Solewr) e, 54 Wolz B w
2] KPS glow, B tillering capacity)©] E& %
A& 7HAAL Q1AL 20 kg/ha o)) HIEE A E]sjof a0
2 EHAS 7AAZ F Yokl H a1 THPapanastasis
and Biswell 1975).

o= A A A&Ado) fle B, A, 23 22 I
A A= TS A= gtk thdA 222 ddA
ZE Hls) AFEErE =2al, Ho B2 SRS ek
@lo] K Goldman et al. 1986). ©] ¥lolE AHE-E <la)] W=
H A7t e ol AAEE RS BEdh] flete] T
55 4o o8 F9o & TAE AHES7IE gKRobichaud
et al. 2000). T2 AMSE = FHAEEE HF2EE, AgEx
ol Trifolium hirtum™} Lotus tenuis 5°] JTHGoldman et al.
1986). I o] ARA] APl F=2 AMEE= 2ERAE Al A
g, Hre, 58, 2R 59 A AEE, W, &
E, sy, AR, 249E, dA0)x, S F
SJefalEEo] ATHAFH 1998).

Paschke 5(2000)02 =2 A7/jAo] thdAd =&, 5, w5
% 4B AT BuED, chy 2Rel BHo| 13
RS gRIstom, tha A Hi o] A& o] o o]
& o1& 4B TSk WA, Frankia )9 FAZ A
SHSATk A AN 3} o] Z7hhe B9 HA0.
2 A3 FATY] AEY Xelde] 7y (Amaranthus and Trappe
1993)} ot A2 B3R o]5H Ak A= Aol
ke "k w9t}

o= ©vua

i
to



20061 6¥

2. Nte7) e 2yt

AEre]7|e] gk 94 AN vlsiRe A4 958 ST o
AR AT 29 7 FAE B o 9 B EAL
29 A o Rl a) rk=]o] Shrk(Table 1). oluf 2A<]
=7} 60% ool =W B H21e] 9ol A9 givkar ¢
2} 91tHRobichaud et al. 2000). X/¥2]7]e] &5 Hr}3k AT
© FE M I8 § Aok e AZsHAY A AES &
oA = UK Table 1).

] 7o) ofgt A4 Fr o] FThe o] AFA] By
St} Anderson} Brooks (1975)= ¥1=r] Pinus ponderosa$} Pseu-
dotsuga menziesii EZFNA 2HE & BEoF o] THAE 93]
of QI &, FIE, wxe] FAE 8kl 112 kgha
HIEZ APels w AA9E7}F iR AfTela o)
T Fao gRlo, BA B4 o] FoAA] &dth WHA Tas-
key 5 (1989)2F Keeley (2004)= 22+ FH ]} 2S #z]gh #|
oA 24 B =7} frosiAl S7Fehe BHEITh Fernandez-Aba-
scal 5(2003)2 223?19 Erica australis} Erica umbellata 2F&
Ao A3 4 m® A2 o) W o] He]7) X2 &)
= o AN =T} FAXOE FYsHA S Halstith
o), AFH o)} dgrostis capillarisE AT X
A AR Izt AetA] g2 A9 BiF) A & 1~771E
S sl =odth AAEe =g A Al AE F F &
710 whe] Asle] BES HEska, o)Fdldle F43] A4
she GAoEs AE7)d 7P e AEE AQketh

o9} §HA, AHe)7]E gk A FoA A4 vxe] F7HE @
28R B3k A% AT} w=H2] dbies grandis <A AHE T
3 = g, WY, E7EY] TAE ST F 472 kghad] HIEE
AJsts W xT-oF AFolA SAZLE Folgh A
214 9= 9] 2Fo] 7} 91T Schoennagel and Waller 1999). Roby
(1989) A] AErE] 710l ©Jgh A4 F]Eo) xpolE WstA] X
3Tt A el ofgh AT =] AT FHEE =T, Rat-
zlaff2} Anderson (1995)2 572 A2 ZWYZ A 133}
29 3 B i) HlE] Aol A AT} AA FA]
BE RStk A 1 o] E AT & dxs =
o] Al&H o, Mg TP & FHeA] o new, A
g]719] Avhke JEUA 2 tiil 35718 Ao E Q1)
"ozl B¢kl wek a9 et Ao 2 Awsigith

A 7]e AHE Tl AHglol A AF] Ak S A4A
Al ASZ BuFA QthTable 1). ¥1=<] P. ponderosaSt
P. menziesii EFHONA 2HE & AE 3 QA FHof 95}
AR 2y BAEZZ0] Ao A3l = 1S (Anderson and Brooks
1975), GAl P. ponderosa 1A 2HE 3 A2gk do] A 4
oM F FHETF A APYFY AA A A A
ZH st Keeley 2004). B3+ v]=2] Adenostoma fasciculatum
AHE SRl BE]E AEstas W AgshA] 2 Aol
Hlal] AAFe] 3wr}t 74484 tHCorbett and Green 1965). £
3] FHRY Ui} 2 AEFO TA AEE P ponderosa

e

e st EG BES A% AME M) & 297

& a9 A Aol F8220 FFS = 5 AUrhBarclay
et al. 2004, Keeley 2004). Schoennagel®} Waller (1999)= A. gran-
dis &4 Ahe 3l § REY7IE 39S W AHF] I
o} He7h wols wileh el x 2000 S3lQt 2HE
Al A AFE Gl E g vk = o)A 3 53} APEA|
AME 2t B0 Hlsl A5}t A& T e B FQ
2 WEgo] AA F7Fghe] wEE vk Atk ol 2003). wEbA
Keeler-Wolf(1995)= AHa= 13l A AEF<] WE T2t
AL ¥ AT FAAEE ke Alo] niEAeh, o
AREE TR AHE A AEAY] 748 8 AE BT T e
FTEN Adeiste] Aesfof gtar A¢kakth

718 AFEolAe AEEY] AYE & AR FsiF|elA
P. ponderosa == A. grandis 2= D7 A E = 744
ol A7 HHE W, JEE)7|E SHA] ok A WA
A U A AR As7E B 7% gtk Table 1). Ama-
ranthus 5(1993)-2 AHE I3 Aol 27 kghad] FHEEE A28}

=8 Asloll= FEE7} Pinus lambertiana® XS At
3, g FAS AN BEETE 2, ol 5Sfdle
FAR= AEE AT BAE 81 BA HUAARE AA
WA A M= 2 28 Aol F7hete] AuT fA41E9 A
A& Asfisdr

A 719} A Aat 919 AHIE Washke A%
EF Ao} ql ARIE A4 vETt STkeke 5 ARe]7]9
a7} AlH|Fo|A] ddEo] RuE7|%= FTHRedente et al.
1984). 121} o]2igt HIE 9| AR A2 A4 o &
WSS 7HAE 4 vk AhE Bge] el Ai AHE
St9S W Ao Fret AEFe FISIAAN TERES}
ThdA& dagto] e vl 2loH(Lee and Kim 1996), £&
A7 A el HEEE] 719} A st Q1E AMISIS W 24 9]
TE JA STFFAA, ST wolklo] AR ATk Pe-
tersen et al. 2004). £3] DeBano (1989)E AHE I x|ol| A Hi
S 1d7e A AHIE 1A 25 RS Al 1 ol
= Bl ok dae] FFoE A dA 34 5
Aasl7] wWiEolt) FEgt Yl WA sk AlvlE st9S
W A B EAF frEol ofa thge] Aae} /lo] AlFel 74l
He HAE 2 T U502 uighAEA] gtk

RE] 717} 739 2 BEAF 20 v|Xe= &3l tl3) AdutE
A3} R E3 AT} Pinaya 5(2000)2 2H19] Ulex euro-
paeus TEH A 40 m* ] EAF #2 A1ETHrunoff plot)S A%
gk AT WolA BS Ui AF o2 Aol
Agrostis capillarisS} Agrostis truncatulas 2WF 2= F R
£ 30,000 7Hm’ BILZ Ho] HelAck 1 F200L7F 25 2
EAF 5SS, 79k 2T Atolol 2 &
79 Abole AL EAF &5 85% 714 Atk 1
2y o] dqte dix2Tdlle ¥E-S T4 @3, AHE <
T AT 22 F 1Y iEETe R o]FojForR FA A

= 7tk

2
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HHH Wagenbrenner (2003)= Pl=r Z222}=9] P. ponderosa
A AHE T HSke] g A I A AT A4 9
£ S7MI7IA R, BAL 55 AAAT)E a9 jilH
I Baselth AEe)7] A7t BAF e HAATIA] 2g
olfr= A2l T AR Aol = Algte] Ao,
3 AN B & Aol T & flal BARAIAE
AEF FA A 2 BAF 2 @ AP ol Ze Y
27 4 207] wo]th Robichaud 5(2000)- #/%e]7]7} AL
7b gukek Aol A AggAolgtal Bk vh vk

T3 43713 Keeley (2004)2] Aol A Lofl 93] 24 =
7} 95% 744 7k Adke AR T AE 9A
60%l olEFso =z, tETok AT Aol EAF =
Apol7h Q= AIE AT o]¢} o] A 7|E BHA] o}
T AT AAe] & Hol BAL 52 A T e A
Aol AHY7E S Helle 2358 FTHFIT ise
FAA a3t SRlF7% it

o

AL EGS gEFo 2 Bie AHAA $4S =
i AT rEs g EA EY NS Aaale 98
SHHRobichaud et al. 2003). B2 L3k EF 58-S HES)
9] AFE VMRS EA A 2 BEA fE25 =07
Haywood 1999, Barton et al. 2004). B oL} 7} 21&

S o8¢ FAo] BAA G| TR EGF B &
AL ¥hel ATE BAUKEdwards et al. 2000, Fagerstrom et
al. 2002, Barton et al. 2004), A+ T3 R|of| H-83F A= ZA|
2TH(Table 2).

G A AEE]7|et v AR E0 ' A AHstAvt
Y FEE o83t Az ok BAH KErerlE &
SAs % sk, ojd AL 9o EY ATt B
TE BAss STRI7IRR, Mg T4 dof B G|
T8 = 4 3UTKRobichaud et al. 2003). B A8 =Z HZo}

T s A wjE, &5 o 2E A
E, &9 ZH =29 v E, g fiE Fo ¢
St ASE ARSSIAS W) ZHS P pinaster r21E2] 47|
izl Hlsl A 7ol #&E vk AtHHaywood 2000).
BEAL 12 TAE Qs Aol BAE W7bA] 9] Aks 87
sk A 7ol Hls] 524421 a3E Ve 5 e g3 ol
AR Fa| A A Ho] Z-851 & FA|o]tHRobichaud et
al. 2003).

d

o i kI ot O

2. B34 a3

Bautista 5{(1996)2 22719 AHE 3 Z|| A 2 thad] HI&
Z 93 APsial 191€ B4 BEAL 7EFS S80S W,
AN BAMy S| IA HAES W3IT (Table 2).

A Tjsis B BES 99 A9 A2 13 299

Wagenbrenner (2003)= YRS 2.2 thad] BIEE M-S o
Aol B A dole BEAF frES HAAITIA ZPARY
Aol AW ol EAl fE3S NS Bus)t
At FHelME A 5(2005)0] S ARE Tls) = A48 24
o] L Aol 9= H& 17 thad] WIEE He3tdS o 1471
G F A HEFE 2%, T BAAEES 51% NS
UrEl
oje} o] WA o] 1HE Ilef#] o] BEAL f= 7ol A
o] BrslFARE A ] 54421 avE B E uf 3tk Kruse
5(2004) ml=r A EU o} F AHE s A|olA HZoR
BT Aok, 24 T4 AFE £ AYsis o
ojeff AEF RETF A vepH, 1 AS AAEFS A4
= Asfighs Asth BAA S HAM 7] &8 A
2] BF 2ol vls) A4 BEE folsiAl S71A171A] 23
om, LT fA=0 AT AT Kruse 5(2004)2
Aol 2pFY QS AT = Ae olE (1) 88k
of dagh AW A (2) FAE0] F¥et= FHAFolA
FlEs 218, 3) Fse S Aot &S
Ao el Aol E Ao M4 A
oz Asa,
A 2l A=Y EUS Y] Hte] FA AE
FE2 olgata vk HA Fx7} 4o qlolx 1A
o} 490] 54 e AR FEAFONE W
SRR B3 A3 2 FsiA|elA] w7t dAE
IS Beyers 2004). B3 F2E}w o] A2 Fa)|x]o] H
A& Bl Ha F2E ERE @uAaAE =9
THChong et al. 2003). whebr] HAPA ] $ <]
< 7Aoo RUHYE Bavt ok
FEEo] WA gk B9 98-S & 4 SlthTable 2).
Thomas 5(2000)2 252 Eucalyptus globulusS} P. pinaster
ZHA AN A F FaiEe Ao #3 AFE =T,
HE el M sk 0], 71, o o FEES AlAS
<= Al AhE FaiA]el] Aejsho g E¢ IS TAATIH
Alel] 202 Q3 JUEF AE B3| F= Aol vl
1ok Atk E3] E. globulus QRTF= P. pinasterS]
o] EAF 22 % IY 7 &4 A= a3t
f5- =0kl BT Merino 5(2004)% WA & FEES AA
% =

1
£ ro

o o mm >
ME o

lo o W gy
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=2 o
Jo o 2 R}
EBT. rr i o Ny
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[, X offt

o

87 93 AT E o] moke) 4EoH B4 fAsHT
E4o0] Hlrkn Agkshich
3. U AAbgel

—

BT ZARErel o] Bt vy

S AR (Log erosion bartiers = contour felled logs)
= 2He FEE-S TS wet AP AX]skE AE Tt
SUHF BAREo] AR ef AAFAQ] FAL ApHe| ZolE &
Foax ARG e B BEAF 2 SEE =50, ARFE
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2 BEAR] FYS AAATIE AolH, o2l &
75 A48 Ad38S s doan EAlY AT ke
3= 7ot Wohlgemuth et al. 2001). 2H&- ||| z|ol| A ]
10~35 cm@] AHE F3E-S Hjo} AX|ah=d), AHS 7t
v, BUR-E X3 5 AbE ol 2 FUEA gEE U
7 g 5o 2 A7t Robichaud et al. 2000). =3+ U

Rol) 93] B 5 YRR, FE e AR o
o, BUFE NE AXA ojdgozn AAleto] Al 7hs
A

t o
Ol'm o}l_,
o

oo e o

2. SLHE A4 o)) &
wh$- A e AR B HA}etole] sl tjste] mmal

3L ItKTable 2). Wohlgemuth 5(2001) 2] FU]o}e] AH2 3]
A A F FHES deste g fr 92 s A &L, o
E 792 T AAte] M g F AE avE AR
Aek 2y, G453 2] ol Bl Sy ATl A
EAL §E%0] oF 130% B ARE A9tk AAEL U7
o} Aglz AAT 9 Hit B4l 47 1 m9} 0.5 mZ,
A)ge] EAo] Ayt 7i7to] 7] wjitel] ESRY] i Hers
T Aol7t AA AA T ARl S At yeRA] 92
Aoz AAsiTh

Wagenbrenner (2003)= V= 2 22}59] AHE I3 R]ol|A] &
LT AN elE SarddellA BlojuA] AXgke 2y Asigt
H] o] 10~70%0°l Eatal, T AAtEtele] &3 JA] 239
go] A2 A7lle AFEJARY, 5ol B Al7lde &
Fe FElekA] @gkom, Azte] st et f& EA
AR 7)50] 23} Aol o]2H FUF A2l gt 1A
< W3l

2 £

2H AR AlE chEol ofsf 23] W Tls) XA A 2 I
S AHE 2%t A S F ATHBacker et al. 2004). 3]
WS FE5she BAA E82Q WS 58 5 Q)

SHE AP 7 FE L EE9A 5 T3

EeIx oz, B st A 4 JoH, A
210 Aba ARG ] =900 st B ol ¥ & &
A7} F& A% Atk Backer et al. 2004). Bat ol]g}, AkEo]
WS 1 A S FA] HEeljof stk of4o] FelRE,
E&Fo] QMg s}E]7] o) el HaiEo A A, 2HES] ek 2
HE fste] A F3RE B S o Fosk WA A3

=23} B9 (sl compaction) 5ol 2J8 EF 4L ¢
7k 4= ATHA 2000, Beschta et al. 2004).

SR AL e 1= e PAE A 53 A o
5745 2 ot 5 2001).

= QF A FellA A4 B 930
Ho 2 AeH # hHe s AAES AAT o

2
NI

S A A2 &9 301

o SUFE AAehks EE 2y A S-S A AL A
S 5 = ]S 3= APE =3to|th(o] 2003). L2
B8 o SA4lgk A ae
, L) AR BAF e 5
A2 4= Qi) 53] 28AE 2 F AR S F1Fo=
AATOZN EAF 158 HastA TAAZ 4 Atke] &
2003). Wb @712 02 Ege] PgE SN = gl A
A A7t Bashy, 23 B Al7lE Ede] QFgstE L A4
o] IEEE A7] o]FE 2dT Favt vk F 2001).
ey, A7), B, BUE BANe] 5o B okdE)
T oY AEF =Y 7Fe48, AAreld] AR TlelE:
o] A oA BT 5 e EY 4] 59 #AE 19
lof gtk B A SS9 AP A= 2hE 3§
Aallel] WA 9o &t A=) vfg- Aokl 2 33 o
EA 8 % )2 H(Robichaud et al. 2003), 53] x4 &4
o] 7ksgk Aol EF Qs AHe)7]E st AHEFS A4
< 238 dAlgke A% Utk webx EG RES 98k A}
W Aele A4 Fdgo] vrom, AAE] ARG EAL F
=] Tt o AlEd Aol deHo s ARgaljof & 3o =
gt A 5492 2HE el RlolA A 84 AHE 9

T2 Yo 3381 4 AUTHA 5 2009).

AFA A2 Folle 4 BAF & AIET 52 o83t %
2 BEAF 559 74 75 ke Favt ok A7)
A2 3 Aee 1 Aol A I, Frpd, A AE
o A PRlE IS V1A BUHZ S B3kl 7}
ok & Zlojtk wiFol} URAS o] 83l BA A drh
d, 9 AEFY] =9 RS Aok 3t} Q)8 A EFo]
EYE RS ) A AL Hw22] ek, Azl 5
o] d&l AGMTE €] AEo] A&H 1L oo -3
AYF A A 7Fs7do] E7] W]t Chong et al.
2003). HEgF HA g o] Wobx] A4 3)Fo] A=A, 7HE-
AL} Aadhe 59 EAls SR A Hrishs A
o] v Zlojtt. FUFTE Tl et SutE A AX)E
VA & wf B Aol Aele 23] - frEr
3 £og AFAE FAE doZ £ Qlouz SR
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