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ABSTRACT

The highland communities are stil l practising slash and burn agriculture as a way to
regenerate soil fertil ity. However such practice is being critisized by the publics. In many highland
areas, the regenerative ability is declining and causing the system unsustainable. This report will
present approach and results of developing alternative to slash and burn agricirlture for Karen
community in Tambon Ban Chan, Amphur Mae Chaem. Changwat Chiang Mai.

The integrated approach to develop alternatives to slash and burn agriculture is based
on the following hypotheses:

1. Increasing rice productivity both in the paddy and the upland fields will release the
pressure ofpractising slash and burn system.

2. Developing permanent land use system will reduce or replace slash and burn
agriculture, and

3. Farming area is not the limiting factor for developing sustainable agriculture at Tambon
Ban Wat Chan. However, it will require management skill for intergating indigenous knowledge
and the new intervension for util izing bio-resource to attain sustainble livelihood system.

In the study area, il was found that the Karen used four types of land for farming,
these were paddy land, upland, home garden for fruit trees and vegetables, and fallow plots, This
study concerned the development of Iand use in paddy fields, uplands and fallow plots.

Improvement ofpaddy rice involved the following activities. Collection and selection
of local non-glutinous rice grown by the Karen Community in various watershed areas, use of
chemical fertil izer for short term yield increment; use of green munure crop such as Sesbnnia
rostralato incrase paddy rice; yield promotion ofdry season rice in m ini-watershed was hampered
by lack ofsuitable varieties which require non-photosensitive and cold tolerant characteristics.

The upland plots which were used for cultivation ofupland rice were the areas where
all tree stumps had been removed. Yield ofupland rice averaged 200 kg/rai even though the plots
were used for cultivation once every two years. Replenishing soil nutrients through the use of
siol improving legumes such as pigeon pea, was found to be highly possible.

The fallow plots where some household might own more than one plot, were used
solely for production ofupland rice by the Karen. The Fallow periods could last form three to ten
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years. The result offield survey revealed seven-year fallow was not able to replenish soil fertility
for high rice yield. Improving soil fertil ity in the fallow plots had many limitations. For instance,
the introduced species for soil nutrient replenishment could not compete with the regro\ath ofthe
bumed stumps, low pH (<5.2) and low P level in the fallow plots had retarded the growth of
many legume species. The on-farm experiment to shorten fallow period is undergoing at present.

The potentialities ofFagaceae family which is indigenous in the area was also being
investigated. The family is meant to use for income supplement and watershed conservation.

The report pointed out that altemative to slash and bum agriculture could not be achieved
of the only concem was on the fallow plots. It would require better understanding of famers'
goals and values, household land use system and experimenting with farmer participation.

urndnEia
x!nu!udd.ru-.:nrld:: l l rnuot:uu!!!r i tn1.i Ia:Ir. l r  rr ionr:f lur]o,: t  aq!6r!! :ni

la,r6u udilor riuiinr:o"l n eirrleiil nrri rntialnf.lrl n'tuuon un:luyrarudufi orru
r  4  ' A  ! e  o . ,  -  .  n , J a  XflMJnlUn1TflUy{OU[OAOn,]01Un10! Yt't l ltT:UuO,lnnll I UJUU U ylft11lJ U0 ri1U.t'111rr11')

yl'r.lIn: R n1:rrrim u'rl1{ rA a nt o.tainlio"l n rirr air uilrlrulh rnr:o a luduiriru,l"uni
a. [:.1lrn:J 0. txu.t tlrl

r [u27r ' r , t ! ! lJuHf l lJrJR' tuI l , { joaf1{r1. l r f ian lo. t tnuq: t t l l l l t !F i101{r | 'n :Lr ]1 a i .J  a r i !u
-  J ,  :  -fl!r6n1ufii1 1. n'r:rfiuruaruaodrr r".1fr riluur o!lraiofro au os.ril u n o nlr lnqeiuriantr r

, i rr f lulo. lnrr ldnl: ,{Antt! !urixnlrunsreJi 2. nl:yi ialul3l l r t l  !  nr:1dfi  6 uu! !  nr ' ] :03
611 rrn doxiaylo uyru::1tu urir nrl Lrf,lrr]l'lo- tlnt 3. dudfi1;uhi'loiiJurio,ir n-o iilx;u nlr
y  A a  a  ) p  t r  -
fl u1:l:l u tn $er:11u.J uur4lrT r{10n uYl t t[ooa.Jtl{ rnu:.tl0.:nl:t]6fllHRlualon?1 Tn1u

- :uonnunr! nilroinu tuni:ld ::Iurriornn:"yr 11n:61nryt rfi onr.icir:l6in a rir.r rurLr:
RIJ

n'rn n1:r i1n1'r !  rdrh r ir : :r  u nr:ni o rn;:  ur.rr nr:6 a er:o.:d6urL arxl? 1rn1rqafi
l -  t v . l  f ,  .  v  )  ,  4  , .  a  A r . .
110U 4 U:!tn7t [OLrn nU1 rOAUR'�tl4:]J!nn1Jt1 11fl?11 ttf l:t[!d.ty{Ul4 lUnl:f ln]J'tU IOLUU

. e ) ^  q  I  )  A  ,  - 1  -  )n1:?{ eluT:u tt]J ll n1i Lxt4 01l lultu?]u't roau ttR:t! R.t14us] 6i'11,]TL r fl1ua't2ll.t rn.t: ru a [o
t - v . r t , . - l -  A , '  u t v  4  a  '  d  . " 4
tTu j1 {1 t l lY tU R n  L lJHA y l :0 l tX t l  n  t f l  a  f l  {  [11  1 f ]T , r  n1T14n1{ t1  Unod l  UUl  U

n'r: ;! :Ju'tli'tr ::n al ri'l unr:rx:J:': x ud:n'o !fi onfiufi-rrdurfi a.:irrr rrnr:
'  1  I  ) ,  !  - '  -  r  . e h  !q a:j nnlufiufieilfr eirl l nr:rfilanlfiolo llfiJu rofi'lu::u:aYu udlnl'rl.frilufirdo rdu ldu

ravlinl n1:flli:r auurirr ur irlulr*uirluti. r;a udirir on ooflnn,i'rriolo uvlurf'n'rr d,: qia,r

iq ruarrJ6\ih ufl .r rLa :r uoi a fl nry{ 14u11 ! iulurd aurt n:r o l'  
- 1 - . A - - - . r - .  y  ,  v  t t ,  < t  2  )  e  r ,  a  n , 4  a

uf i  o0uf f1 l j t :u lJnn1l11 t :  L l lur {uY|nnr tHln l . t0u u l tunaaa L: . l  uL!aJt ln l  n  ngt

rirrtirirn'ir 2oo nn./li fi,rurio:!,i'lonrad6uteYtt"'nfrunn z flfiotL n1:$iu flx1
A d 'a o ! ffuu:nioi'r ufino::n o n'iiit,t6u tdu n'lt::tta; finrr I rilu't:Jlria.l

,  z :  , )fl1lrlrrlun,r ur4 s.ru1.rfli16oufi !1nn'it i $rjn.l r1?lrrnr:ruao:ld anl"rrtiodr.l

! t
n't:fl llllu']t:u!ln1tYt1t{"r:ri fl tJrl I l
"r:uurnro:nr:!rli atnBq:n; dittro{a!un;nrrr u".riu" JJ



'  . d Y  e  C

rou'r rrn']l n o u ll,lltl{sl'roi trsr 3- 1O fl nr':eilrxnl,{L'il Trusfln(i''?1-[']u6{ 7 fl fr r-.r'trjar rr: n
j  d '  a  r  a  .  ,  . i  t S a -
l , i l {vrR-r ' r lJoquf l lJu ' : ruroreut f i  nr r  r " t - t t l r . :or r rao drJU:m'r lo . lou l rat r !oJ?{ur4uurJO

,irrionnrl :;nr: rdu vluf,firirir rrirlilrl on raiu rfi o rfi nrr oeua u:nir o.rdutrinr rr:n
- . - - e .J .| , , ' - ,j o t ed

r0:mLrll.t1lun ouTlrLont !iln0arou to o utll un:o tLn r!:1l1t]trt 9t1,,l0 fl$i0Tfl011 11T llrrvlT
'  

t  a  r ,  a  a  r  r i r  e d  a  : '
ot :nRn? n lu luo  uJR ' tu l :n IoTI I t0 | l l tg t  Lo0. t '11{ ro f ,aJ ty {an1:y {1{11o1 ' t l l00 lJ6 f lJU] tu1J0 ' l

'  x  ' t "  -  "
o 1{ Ll{ LtU A { }l1l}i 1l n1 R.I0'�] LUU n1':0 U

S V . n a  e  t | n ,  A  . '  - . v t r  a r  ]  -  -
uan0lnu [of ln l *1f fnur1] r  l tnasJt l luy{ut  L lJDtTl r t ' r0 l  L l { f l r l1{1?onur :  tv la  f lu l

.  -  r ,  y
tuutlt|6ft : 't u !o ua;x'tu0utn'un u't

r n nrr ldtoidlf irf i  uir nrl16ondl ;!rnuorr[!!urirnr. lunrrzurtrif l i  lrnnirri l
. ^ * . 1  ,  :  a

LOOl lUUnl tUn1 lOmtL!A l l , l1 {? . l l l , {U lAUl lLOUl  O lOa{ t? j l [0n !2n5?O$n:M1, l t l lUn1:  dO
,  3  A ''! 0,tltu31tttR301[uun1:Ylo d aJ tu]tuYlt? lJo1u

a1u1

n1lrnuorlru:J udrolnttflsIr.J1[flur:uu n1:1f ::Iurrid6 ufi l".r unir.r nr uri'rtrhud
- - l

fl,:l jA.:J-t'1fl tvtu0ft au:Julj an tru n11:.Jno lvlutn ul nu n1:Lnun:oJn d111lR1nfinlu un'Mn1:
J -  ,  t  a  A  a  ,  ,  r  & . i

u 1 { n a !  0 . t 1 1 u l u : : 1 1 ! n ] 1 L 1 Y t ' t l t u t n i Y l f i l { 0 u ] n u { u u  t u a . J n T n l j n l ' t u n a u t $ Y l o 0 u l j
t a l a l o e a e , q , v r e
tan l f i  uv{qqo0nu R1u1l  L l ru1{ounrr ronr  at l , t :Jn lnoat  tou t ln i  f l ' t  l t l :n  f l lu  n 1 l?T1{1t

l f ,  i  u .
Ltl.txuo Lo fl21 ao RU1r'rIu1r a.rounsd!vm! nll:;u3 nqlll0.t ur auln LTnal! flnfl1]nlu

r h  S .  e  {  r t e
uanLo? 1n$n1t tnuotLt9J10'1.3LLn: tu ' tu lu?n 'n1:7 lY]1f ,1uyl ' ty lu1n: ! ' l  uJ [ ta tn lT l i ]1n

o  i  !  a  , i  ,  )  " a  e  V  trir Lrirfr o nr:uJn- uur.!l a.:r a.: a uun I Luu:ru'r n'rflB.r ooruLeinnrurlluflruurarna
-  J  i  i . { -  A  u , e  -' l n ' f l ' t :H f l 01a {5u t t { u t {71 f l . J t 1 , {0114 [o l J15 , : 41 f i ' l t L l d : : ' l uLo  n l l n ' ] ' l l J f l l JUT tu l j 0 ' :

A
llTvt Ul nTST Jtl n !nn3d v{1lt'nul ntlqafl oqnun't'r Laa1la'rxllxu triu trr:Jrtnr:ruorin

nnioir rilun ri r auinr$ ar rr:n o dir r n-r n::ltr6lsia rirr:.1:; arunn nAuniu lulru:fitrr
j  g  -  l "  -  e  A

!.JO:nn o,tl1ulu m1n1u6tJtL10da ol u n1:I 1n].lu n t:J nY]ml nq lrfl16{'11}l tl? on 0lll l1{1'r
L  '  t r g r  I  ! '

flt.tr lT' tR50t0uu,l'ul{Loutov{13tlla nlTlJ u't ust't]J 0.: nl0.l nl jvl' lt:nn lnlt9lmnTU ttu:J lsl
d  . q e  ^  !  )  , )  Y  ^  . t  X
l r rJ f l711 lvr ' r : !  n1 ' r?. rno u$rr*Ytd. t t !duu01n: !u l l f i t to lJ l lMlu:311! ta lv{ ' I I t lTU!1n1u

a  a  i  a  9 - "  v , ,
t{n0unnlnv{xd?l.t11,1rU0aufl't{onqan?'tl]910'rn1:10'1n410r a.Jt'l.ldu LNl'10: LU1{ll:3 tnmlj0.l

fisrin ro:tfe{o
-  &  , ,  I  n  u e v e  e

111{llOlUlRR:1',lUtlA U11AIn: l l1 t l l  LO Ll*UnltnlYlUO LlJgll l lOUTn U llR;L't.:nliUnn
" r  J  i l  r  A  a , n  c  3  A  A  "  ! t r {  '

l l1Lu u l lLda lY l : l r  t , l ra luntnr [ornol la l0r tu, ]nr t t tu lu  ur  r  a  n1:n1] luo l ' lJg l  lo tu
e  d o  a  a  a  e  i  '  A - ' I

TruTr?1l nu1Ja{auau [u1r :Lou']nu tnrJnlil{EruT1la.loinn:tanxu [Iu l.]But lfl:.lnlTl|fl1.l
f  ,  I  Y q r , v t L  e  . t  r . 4 a

l la: !n:.Jn1tt1 aJ;vr11.J1l:Enlft Lo Lt L r] 0 uugtutlluu.u?Y]1.lll flu o tr,{0l{s 1{1n1: lamou
I  '  A  A  -  4  4 I -

ltuunl't ': Lo u tot.l1: n1'rfl,r rR: L lldLlJ0.J1.11{1'l ltu 110 u'lu d1n 9n9 {nRxrlmtHnl 0 to
'  r ! '  1  . S a  1  I  A t Y

r . rn l :1u1und1 [ lJ [ taE:3 l luon1n' :0 , : : l l  ?11t$J:JrL lJrn l :L l lJ ' : : !u t l {Y lOUl l t l l f l ' � lu l luYl  lo

34 nr i rhnr i rnunl



r duu[:J nior n::rufildrnnrr rilu::ur?urnrror d.r fihir.rn ri o.nrulrijuo.rri:l::n arna-n
. i  3  A .  I  t i ^  -  . l  A  ,  -

0u1.ttTu my{ul]u1l{1rufl't tu 'l lutqtLft:,]n]: gltu'tylfl{o a uR't ltl,tl l l l 1nn?l:aua; 70 1lan

nir 6augrr frlrit^ierurornnr: nnfi rl.inarirr16urrurrilulrirnaarruaru
:;rrrurn uo:6.r ilfl a riJuo.r rir.J::n aur n'n riJuJ:.lu:-rr nr:1d:J::i rnifr6ud rtr n-'rX

rua:tcin niirrair rdo rilunr,: ri anlfrir nr:rn:ro:uru ufir nr,: un: rrr Io u o.rsin:fiqlurrui
!  r i f  !  A  ,  A  a  -  3  ) .  ^  ndn aur.t lrno"ur ruannrnxurir'ruun f,n nrro Fr nl:yiunrr nu rritr fiouriu rholiunr:reriur

t )
v tu l l t l t ' t r l l nn tH l lJ t rR ' tn1J [ tn3r9 . t1 [uT:uu  t :1 ,11J1{ t?uuu. Io . tun !onuau n lTr ' { f l tu ' ]111{  tR  0  n

nlrlt'fi6urfionolSanourunr:ru6eLr!![reirnr,rIn;rar,irriluoia,rriromlrrl"rlordurn-ui6
a  t _  v  . d  J -

n1:uao ufl:limrfiutJa.Jylotula{x xu
J  - ,  ,  I  r  J ^  ,  L a  At1u.l'luu nlufl?ul,lu,tt aJ lnt.lnl:?0 untroonttyttltu'tn:nouaulnuntutyi anttlnuqtt

, v - r  J  i ,  itrn;u'r uJ rur,ruy]drjl41rulornn tu!teriau n rugrn:Jsl:fl1ffof rxriyru,r B"urdlrluri Iorol:rr,:ru
rqxr:rfi urriri.0ruEirurnuo: rfia airrnr.r ri anr a.: rnuo.ru:..rr..rruiln1,tttnrrr].r rirr:Yullurlr

, '  t  A "rni;q o1ufiufici1r.r o:iruouyri iirrnourjtijl o-,tvrr"o rdllh,r ri rirutruuinl o.l,l'ruqiiurnuot:
4  z - � . - 1 - � - : . - . -  - -  '  t i . r  I  r J -  I  a  v  t ' d  q  e  a r  .  ,u R0tyt0l,iotu1:lJ t[!! n1T L!:J:i IuruylouLunltHaot't'] [l.t n'{ u.ty{ a dt $tu1l: lnn luxxxutj't

tn't: I-x a

a J a
t{umF|nt*1

- i - .  -1 , . ,  - . - i -  y ,  |  :  A ,  I  .y t1 { 'nn tu10u11:  nT0!n f l l l y iu r ( luLy tnJ1 l0no i ' t l l 0 l l ' tu0uy l i  a i . tL lau ! t lo tJ  n i  l9 l
! {  t  '  . '  3  )  o  .e  r  r  ! . .ffruJ Lyrri rilufrufrrir,:rularsudu-orul [n:.0n1:]a?niooluyri o-r udfl u.a. 2sz2 rilueiurjr

i noiufiololnarjrirun:rril.r riolhrnr:qa s r.rrjriru (nri z, s,6,8 rln! s) d.lrJ::nal
oiru to udarLfru lur; ugu:na o.rnr:6nur::ur nr:1dr.J::Ilrrid6u lain-orian a udal
.  q  Z  A ,  :  -  -riru lufiufirildrr*qoiuyrflaiuri rirurciu riruiuyri (url o) rirurdr ul.t unrfrurualr6orrir I
(uri a) aiolrlufl 2s39 t6i1i'r.r'rui? ni!!1?li'r rirurir u Eia il (uri s) dnurnrrr rilutl'toi

i  t -  A  e  ,  I  A ,  :  -  -  .  , -  y  a ylJ0.J1JT?u1'u:.r f.t! 'I{n1uaaIauuan uytn!U1toouri l| 'ot.tuli1x.t n{t u flax llituan{u.t

drn:"rnrr nnfironaoi

nurirlorurln:rnr:rnr,rr*oo''uri taiuri"h:lorr nr.nJlo In Ruo.ryl.r: Iqunr:6i.Jra3 nr:
I  A  t  v . )  j  l - r r vl l0n x tla3 ta u{ dst1y' ,}ll lt ']u !o loIn nT:fli{l l fiuunt:! fl n h]unmo. ,lu']1 [!u yt0 u.:un

vt n'r ua: erd riju€r"u nr::.lnntfoon rriu una6laa''a n1:ru4 oo anLiltli.rn.r noonhi r un:
l r

n1't not]nl! a.rylll 't? ttl{ tlnnloyl0lJyta nyla.:ru!u rluqtu n1:fiu!fluurlno1uialn1J l|ni

ieo rl fiofitun:n n'r'hi arnaoouoiruonlo riilffi:1u10-or nnr:H6ofilrrir riujud rirr lr u
x1 n n'j1 fin{lu!1rluil 2 5 3 7 (guririerurln:,:nlrla?{iofuni 2 s 3 7 )

Shinawatra et a/. ( 1 994) 'to-dr:ronrr:rq'rugfio 
ua:a,rnrtrto.t 4 I d oll'ruo",rnrirr1u{ r

Y  -  -  .  , i  ,1l'r?ooullr l,{1J11n{d?ura.rflnrr:nr:tro unnudrr l::rrruiatn: 75 lta{n:"?6ou it"'t'l'hi
rri rrn a*rliuuilnn Iouroa'ul,ouoaurirr6.1 4 16au uqia:o'r-rri'rau<i'ar1r'd,ulun.tdori..

nr:n-rlur::rrnr:ril^lriu ni.:i r r
":rrrrnrro:n::rrrfr arnuq:n: ?.rllrodarra:orrrfriu"



t a!:Lno t:rJlru 2074 u']vr
- - . Y a  ,  e  A  i e ,  I  d J a  i  a  '  t e' t 'tu?nuu o{1l.i t1{1{nn1:?.19rr{'r: 

 

rL ! n1T tTlJ'5: LUxl{l101{ tunl:u fl 91J'11 t14 a|l{uJ
l v A t t - a A , r efr' l14tullt Inn lunll t:au tu0,]01n11?1l1tn1; r'u 0 t1,1n11 fllnryn!1't't 1nu,tn't1?tT Unut{t{11aJ

v  A o  a

n1:fili'r1n a rfi u.Jluleia;il6l riluainvru:fr rir ei'r1a a.ri finr:ru6 or urr r-r6u (iJuun"r z sss)

rru irlj:rnr:rfilzua ru6orfrr rd o rfi u.rn oiiruirr-:lnn uonorn :;nauo-rr.lru ir.r:J:l
oi': ltrorn::r udlir riiuoiorrir orrr rrirlot ullnrtfiontorfr6u un:nr:1dr.l::lurriror

,  i a  ,  .

U13rnYlYlouorl.t 6l L n1: zu d st1l1?1 a,r X't ? Lh t n1t r! 0

aran'rr6lnrfr
-  l .  a

n..ltoq nltYtt4'l n$
v  -  & :

xl lx lu j1Ln1:  a l l1na19lyr9Jn?{UnUn' � r r !1 f ln1 ' r2r} /au{a1{aul l r l t {ur tv{ l t  n lT00m,tnu
A  3  A A a  Y .  '  )  '  q r

truo:tnonfrufrfrfrur.ranirairr.ri:.rrirurcl'rrilu:.j::nl:tt:n [d ] rijusrlufiriElur nr:ld_ ,  
t  r ) ^  a  v a  i  r  | | , a

ui: I uTull0 utl l0 n']:on n ui'tu0 u'tt n't't: Lou tlluu 1l n1:u1u null u
A ,  !  -  -  t
YrRtJU1l00U7r: !'111j'�1tlt '�t: U oirflTTtn a ny{uytll1nu 4 uT:tnr o,:u
-  !  A  -  ,  i  . "
1. ltlAt4l{1 fr11,1:1J:J R n1l't 1l'�t 01 nn!LVltifl a o 0 u1,l  1{o,t Ltat 6{11't t6fll0 n1't00nltlu a.t

'  - i  ' !  -  ,  -  A
u'l u r.Ylnun !un1txnulLll1at!! R.lula ul.r11'] n,r LlJu?oi1rtr5:rJrn'tunaonu!10fl00 t1{0,:01n

A - d , q i i v c r e V , t e q a

r.lflgt'U'1't ty{ auJty{ 1l1Ln1:fla 0:LNtr 0 a u flJrnun1101r.]lu rln: Lu1,'1fllun'5 0:L Lxllu'111u1

flldo5rnid'r:ri'riorfrrfii,J'r,n',r*afiriruioiuvr{r.rllurnAaluuidlxrfiodrr-oilfit Hn
-  r  a  J  I  . '  J  , , -  t t ,  d a e . t  a c

 no l l1 ' t  lu l ' iurn!u1 r f lnu 385 nn. , /  t r  LnDoTnrLlJ : l  r iy rLa u 16-20-0 n0o:1 12 nn. . /
'liar rr: n Hi o,rirr'lei sza nn.zli

r  J  $  ,  ,  a *  ;  )rou11? ! r  u1rn1 : ruoo; i f iu f fu r l r i r f fu  e  
' l i  

rq iu  : : r1 ru  4  l i s ion ix r idu

(shinawatra et at. 1gg4)-ri'rrzuaru6oo-rneirrl-rloiu:J3rrorn1: ao1i1ro!trjl,{ a rfi ulehuiL
A r  l d , "  < ,  '  3  A  A  ,

1l :  l ' l  n9 f l  a  o ntu n1Lu uo a J l , l l  u l ]oaut l laudnl l " l?  [ t

z. #'li luorrru 'ruroi lrnl: o fili rfl udufi ah uirr.l n nrirrli drrlrrnrsrualri
e  r !  d  . ,  X  )Kzu2nr{r0.lrquu lrflrruunulroouord'lririlu r rnr: ru a o:lr ruuri uunr:16'rJ n nl"r':linn*'r

L a -
nuv{xnT:nantylta n

-  ^ d  j  '  d  d n . - '  q  - ; "  ,  a  v
nl tn o n l : t l t  0v{  u?{  n?1 aou6mlJ: IuLul1 L ' : t l luun0uYl f l1n.1 l rnr :n l t lv l :aun ' t :q lJ t {n

A  e  v r , q  l ^ o  : ,  ,  .  -  - n , . ,  j

 ng t111 L :  L l l1 j rU31 l1 f  n1 : r5 rAU:n :J l t f l v1 ' {Ut l f l?1  AO' . l f rU l l : IU1r0rOUU,r  L  tUUnUA! ' tU
-  A ,  , t  -*  a
3. t16t214 1rn'�r:nia0: laflunR']u a nv{ xlr.l 't IUTU R'r l,1tlJ tdtll lr u lo fi11{ll ' l n x3 t!.11{

J  i . r  - -  ^  t  t i  -  n l  v r  { 4 r  ,  ,  t e  }  r
?. turLnaLlu $ iav{uyr11f l ' r rJ lTnrou?] ' r . r  L l lorLn Lo t !u1nun v{n! ldn Loun 11 ' l ls lo  tRan

<,  J  .J . t  - .  t t  e
909 t t f l3 t l J l t l , {u l l  L5R ' � t l t t1J  Rn t  U f l

4. u:la.lmrurisr. l  rf ludufif irn:ro':n:o'raarrdor.lnnrirr l ' i lun:rf lddurrrn:f i ' l i
HRqrir r'trir o rfi u.r riluu orur:uri uun rrl a nlii?li Io r rnuo:nro:l eia ub{fi nr:r4 noir or r.:

36 nlNl  rnr l rnunl



r:rrxiA rif iao:ard6uurjo,:o'rneirrosri lolanralrir jrrnrsruoaold'f i6ud1un:rif ir ira
I ta <. r,Jnrd " a
tx n 11lJ a't I! u L ll i 1 n o ': T a r tul{nll !' ynnu

luttr.la.tyr r uti r.ru rn:rq'rn:o; rsri r 6uurr.rufirnrrrrarrHr ueio: rrd o oiu'll'[u r!"h
:auritrruu a.: uncrufi ohll$ni!r.lsiulfluu:Ja.l Io u fi nr:sr-o ruei.lfi.rbiru rLr: arL 1un:ri
4  '  4  i  u y . a  , )  d  y r  r 4  ,  r e  r  e  -  a
11t l l l f l . l lJ ' lJu l0Ll r l ru tnEq' inT0:gt9]  !  L l r l rumt$naLl  !11t | .1 la{ tna{ , tL !uaun11 I  t  9n I t {0

a ,  l  .  *  -  
" ,  

J  -
r u o t a n 1 f l t l l  L l t t 1 4 f l l u r a :  L o l l t 0 l  L o 0 n L u i l c t 0 1 l 1 r n J 0 1 n n 1 : ! d n 1 1 1 [ i  y l , : u t ] 1 0 1 1 4  l r . i
t  r  J - ,  . r l a
t1401t1] \n luLlJu l ty ln{ !1 l01{11TU?9tntytaf lu f lo1{  lu . l j  3 [0u ' ]nunf l l  1 :nL14t  not ] ia{an
F l  ! t  !  i  ^  *  -  , -  i  n ,  & J ,  a , v r r ,  ,  ' A

L!UOU[11IJ l] l  a L0tlrJl ' t{ ' � l11O rl7r1{0ruIlt Io 1fi4 01i 91u LlJ yl.: 1rn1sqanall L Ll4t]t14d1u

rilueir ur.r d,:a ar:ru ufi,. arfd*-,: ri'urir nr:dur4 n rr l a o R !:nila{6uua:l::rrr6
. f  A  ;  -  -  .  ^ *  ;  i  ,  e  r ,  i  ,
luu:l'] nuu'l?onul]: tn l9oTnt!]luTltll ln{ ll l-tl l UuR1 l,tJli nn1]11 LTtanu 3 rl1lnJ

oion:-rGau unr:.leia lL{url ao !uriuui'r; uirl^.rn-n ui'.,*u', g.z ii ;'r,r:ruiLr n.rr.rruriru
rrnn'ir 3 ruj a.r arlr:n d a uhi::lyrtrno"rurudr ro il

n'll6lT'10r41{[aongo'trnpotnt[[:Ju t[H1n'ld rra! rH'l

rJr rnr: ry oluniud { rr;r io,l"'un{o.rld iinrrurl ufir n'ri rrn: r 1luu!0.1rl uriulr rfio
nr:ruiorirrrf iaHfinnrrornf iurunrf i t i  hiarlr :noa!duaJ0iantr!ui,on'rrr lr .or 'r6ru
r f , '  r  t r .  !  A  r �  t ,  -  - . -
ro r,ro n1: Ltr1lll 'r o 14 uflllar Ltl In.J]l rlut't u1{ luIo d3f]t.l i; &llyi uf n! tl:J{1ulJa i nJ? [T0u oJ
Y  .  Z  ) t  -  <  A  ^  I  A  Y  J  I  "  -  r  , r  -

ul{l l lvl1*11'lo0ll11:l 01401Tnt't:1IJ1,{ullyl, l 4 !l ' : ;tn7lolnfl l l i t ' t t9tuttn? y{uy]lt lnu t Lo

rilu'rio 'ir n"o air yril nr:nTflur::uu rn:*o:yt'utrdu

nitdil'rn1{ rd anr o.: rn:rn:ulr.r uril nro un, rzurluduiiio,l-'uyr{ 6,r #r viufii:: nr':1d
I  r  . J ^  |  q  - &

ur: Iulrurlgurnu:!tnn [unrr aqr]?rJ o{n'r1r:au o,:1{ut[u'nl'r,: ttlrlr zudlJrufllu1un1:ffi1.]yn.r
A  a  t  ) ,

LAAn i . l0  n  a  u !  u  f l !  l l 9 t6 ' t  u l ]11
,  ;  Y J . ,  ,  a  )  , M , .1. nrttfr lruaHfforirryt'.rfiriJuur airuSofro au (ld) oyrir uaon rr I nooi'u vrianlriirrflu

T a{ nr :f i'nr :16 q urr.r ufi r nr.r rrn: rrurlurr n ru ruri uu
2. n'crulr rrrunr:f i'd6urulnrr: o: ar lr:n aoySoro rryrur:r.rr..tufir or.r ua;rmloi

[ t03

s. nr:1d:.1:: l i l rr fornnfirrrn:61n1lr Iounl:ruf l  r .r6(luaJri 'ox"lrfnluuonn"u
e J J i -nirJrprgrriarfiu lfi arfi ln-nu: nr:o'o n1i lun1:untro;:Jnrr lriJuo ria orrlru

. ' ,  r  . A ^  I  i  ^  e  .  3  ) -  -  v  A t  ;
n1:v{fil l.t 't:u llulJ n1t ttl j:3 LUxull0utlt0[ rJuflun011'] tuy{ull 'tonunJ u J rul{Yr1,{ uYt

u1 dld [n;uil o.rx riuriur* lurL ru:r6 rrn"utrifin urfln unl roJt:irldrio ntrlura"'rurfi'rurfin
rua; nr:ldrl::Iurrfrd o nr':dur^lrnr rh air u:-u nlrniorur nr:lddGuuur nrr: Iou: urrru

t n:Jorri il:il n rilu a.r rirl:r n o I u a'n aurinielurln:.:n1:rd't.tio{uri'loYcirrfiunr:ari

ru{')

t )
n1:SIlJlluTl:UUn t1Yllv{1)t nljYl I l
":ruurnuo:nrrltdatnuo:n:-i.trroa'arra;nrrr1".:du" 3 t



n'ttutuut0Hanaoz.l ' l
r?rr*rcir nr:rir:rar n ri ordrrurrirlolrnuo:n;Io uii6irrfiuoi'r o rir.lluqo:Jnn zs ss

e  a  Y i  ,  J c .flu?1ududoraAuao.:rirrryrrri:.t 385 nn./ Li rlocl1a ur {fr tlizu Rru6 ota.: ao ryirri'l 673 nn.,/

li a rr.ll:fi orr l rn:lq:n'rn6irzir zu n rfio rad lrir'l:.1cir n'irrin 6 rdo.ror nl'nr::;r-t'r or orl:o

lrl-na:r.l (Pyricularia oryzae Cav.)
I  .  l r . - ; -  -  -  r  , A ^!ntjqrnrrun:Ju't t5utl{t1j'11[01u al ul lun LlotytuurJUon roirrri yiuf fiaIrJ:Iac fiaila

tm: fiollu rrdi fioI nr:ldniuri'udo;fl r:.Jd uuu arrroarnT: dua d n-r r.J3rr r*[rr f,ol^l.-uli'
^ ' aA a .t ra

I t n : T u o y r u f  y ] y ] � {  1 1  u  u  ! T  L u l t  l l l J  1 u

nr:ionr:sT orarHr: rnuo:n:eirultl qja:lill.i'iJuin ursr aq{ or n nr:ai! tfi!.Jsr'? a drl
rirrluiJ zsss rrirrnso'in: o :rul.i':] u 16-20-o fo:r e- r z nn.z'li lri'Ha Roo"rusi sez
6.r sza nn.zli

ninnl: :!n xl;arirmr r rnr;q o rdrr riliinr:rfi rHaru6o1u::r:iu 4nnurfi unrrr
iir n''rg r a r iJ ui n l r q r a o i rlai 6 u o r il'j r zu n o a r nu a rlu u oi a : dufi hi r r fi r u ir*

v  - *  I
lu-il 2537 lrioio sr"l n a,rnuilu{rl rilornrn:*Er:n:50:11 01nrl d ntr6i'r:'lx l dg.lAotrilnl

lailrrun:lill.iiluroirn$e:n; zt :ruluil 2s37 nrl'il n'r:laiiiIl i6 2o-0 lua-o:rqrqo
zs nn.,,1i hinnsr6oradu gas nn.z'li lurru:fi'kiliiiJrzunHiqlofiuryirn-L '' ur nn.Ai"

lr orar nr:rijurloo'urdrd rfl uria'tr n'olunr:rfi l zu n ru6e rloinr:rrqn::r6u1 rriu aru
n drrill orr ruur uriur a.r:J::lr n: ua;riuf,rirro:eiollo"il nr:fior:rurn?:Jriflr'l o"t u 6i?1{

L ,a .rtrdnfloJLrnrl : f l  grLrEr:J z536 r i lusiurr r-.r l  yrrnr:: : l rof i :urr:rourir l fruazu6oao

a,:

tn DoJn:tcilx"nxr r dr riru rir nr:o"o n1ri1o a1u'r:ri11 rndu zunHisrrqduluij zsso
tta: 2537 ornnr:ar: rfiloir aur,rrirr,iruru 77 ttn! 28 oi':orr.l orrlairoil t,r!111dru6o!fl6Il
rvil ni! 419 ttn: 470 nn.z'li otrruiiro"l 6rciruufilrijuratrn nr:lfijuiyrursr ao{

nr:LiTauuavGriuriluillfilso rfi arfi Na zuiqrttcyinu] rdd lJnr]t1lo.tHe H6or a,:urrirr
t alufr:rr q r tfrrrll ri loi':-l nr:iuliur.ln rlullou (Wassananukut, 1 991 ; Amaruekachoke and
cypmantasir i ,  1995) uciu-rhjf i l rumoao.l luf ia.r luqouriJ 2538 tei i l r ldulror l3frul l
:.lancir urrfio unrrln noir ufi.:rir rdafinur nr:roin 16rloriiuo:tr u:n Iauorn rrfloro:firdr rn3o
rdrlotciluanrr:.rud a,r nn: ar r:r:ntfirr fi olci uoinr': roiru rGulorlo uyirtrldr nir1ufi:rr ii r.r
ttu.t t1t ll

nt::r r:r Hlr-udua r6lnxrrir+dr?re rdrrl or rJr rnr cq a 
'lci':rr:u:n-uf,drrrdrdurfio.r

,  .  Z  ) ,  :  a  -
1o't!1? 1!nl:ru a tufrufr n lrirdu j 11u 64 €r-1od1.J ttu n[ru: inurur t,rtai"u1"!'ri (isozyme)

Io ui i6 ur nlor:L4i6a nl i ldrSutrr i  + r f io6a radryrar: f l  (Esterase) l l r rardlalor i

rud (Malate dehydrogenase) n{o{aoniroa (Peroxidase) l rdss r taSoonlqf idsirroa

(Superoxide dismutase) m!i:nd1ttun1i'r,:rdr oa sr"r o drllririJu as neil (rhr{ u",:lil o'fi il v()

38 ntt itlt nr trnuot:



uonolnd n'n$nr: n Aorxfiorodu 826 nn./li loufi t o riurf ibdzun zuiern'ln'ir 1,ooo nn.u

li drn':n'jrrirr n.rr. t , nr.7, roroonrsi t os un;'rir:frrlu Tcc # 1 orir.liriurir6'ry0'l1u
a  A  . a -  A  ;  -  a  a  '  r t  ,  , ^  -  t

flntviffn1g onalfrfluiloutfrat itf, nor1'ttnDor 1114111Mnulxun Lr4! lunn l o ]lu[
) . -  ^  J  v  a  '  ' t  r .  '
f r t t iHnHdarf lnS 6 uf  rn lnqr lu0!1u0urr  t t f loJ? '11 ' {uD' l l ' l lL i111t1?:J l ln1t  0 taau
q  l ^ -  J  r  e  a  t t  '  '  d  !  i

lur nrsgi]ti o n11 fl 1 !'t:oyto: l],1 u fl it f, 9l fl .l to n1 1l nl T0 o nl :71 Lvl u1 3 dll
t  Z  ) ,

nl tain r|1 o?1 ttju I to tl o,t n1x$1 t\t a9{noll1llj0J gl.u'luou11't lJlnlnv{uYldllttRs
J x ,  ,  r {  e  Y  e  a  a
m'li r rn't!fx a ttd-l'ljn113n1:1't o ttflnu'!'rlo1unl:0oq':[1{1n'lJ1J]1 n1:u riilnlv{ oulllullll a

o:i nr:irdl.r uns!1,::1u anfitlr1riTrii1il niulo:{ n1't}1nx.r tri oril'51uld'lilda1ilt tlsiu-J
a  . l  ' -  A

IxuInDo:n:nuto140J n n11'1u1: l : ' ]  r ]10 d o n l1110 $n n u1J1' )

o'rnn1't f lounrx'1tnl:qotdu?ri:r f i ruR !G'httd.t1jo. l fruiurfdurf ior 'hj f i loldar
I  e r  | |  ' '  A  I  a  '  I  a  -  I  ' l  e  '  1 4  t l

l v i { a r a  t 6 l ? ' )  i l t r { u i t ! a { r  1 t n 1 : t l l 0 t x ! a n a ! f l 1 N 1 ' : n t i ' t ( l J t o L t 0 t [ R t L l , l r . J n  f l 9 l  l o I u

nou1 ;, :
A ,  r  l .  i  -  r  e  -  I

u0nnlnuu1tn l : ru0 !1{114xf l1 : . lx : . lu  1 l ' lu l ,1 l {R1 Lnurod0ln l i :J f ln111 n l j .  /  Luqo

urrJi.r rroiqiarrJ:: arL ri'unl lrir rl nr tdarornn{rrir':triarlrrnto-:tlt6ulo,rnrdrurlqnki
ut1a't ll l lo0u n:'ln! -n fll l ' lutr

e  e  . v  n , l t  A  "  e  a  .  I  e  t
l a i i1no11, r ' ro luy lu f t l?  L !  !1 l t f r iY l l r  13 f l !d1v l i l l 0 ln1 f r7 lv t l l ' l l L l lu lu l ;u tounn l

J .  -  I  J , -  Y  , f ,  ' t  ,  <  . ,
t:J110:J fl 'rrRTra'r n r-x o a nf i nnlJlxu1lJT.tul.n4fl.l uani1fluljlu1 1{l:lUYlfr.!0; tljLvluJr{0

iir yr ir o n rir r ur :J':"': 1 udu d vir l rl ri r l rirl r r n r : ru o fi ai r u r: r'l ri r n u r o n a { fi 4 : d n

drrurr.Jir
.  t  ) "  :  Y  - '
L u  u r q r l ! a l l 1 u i u t 1 1  I n u o r n : u u u 1 { 1 ' t l J l j l J n t J u l u i l u r 4  u ' 5 l l l t u u l o n a o ! t [ n :

^  :  ) e  ,  .  d '  ^ -  X  v t - o  /
r14 utlt odl utu n]'t anl1xLo rtu utt't orvru?lx1u ta! tu:J 2539 u !o tn!*oJn:rujTlu

do;vrooar:.lanrirlul i.r Lrar'lsifrfuf,rirrorneir.rdudrLrrqiuilltilnrna'r rdoiufi zz

f,ulol zsga udnr:roirx r6rllo1o,niild1 ln d'irr,r,.u', go iu ndrrirrallfiu.] 12 { .
o  a  e  r  , d  J  I  Jy r l  t  r  n  u o : n :  t ! l J f r 1 1 L l ! u t n r n i u 1 u ! l n n

nlJrona.rlnndrrul:-.rrdononr:r 'ro[nnudrl luduficirunriru,l"uvridlei<irrf iu
q  I  ) -  !nlrlu uyl:rq1nlnvrluaa! ai1llnlo0r.tvti tl,tu. tvr{ to u2nutnuqtntru{T't u tuaJ0lntnuo:n:

:1Il5uq sia.lnlrn3n e.rn nl: nnlunoul' ;{il 2539 rio usr'o Aulo rir ull:'l
- . 1  - .  ^ A  a  -  r

onrnniifr 25-30 o.r. rijuo un !frru!1sflrlii 't xi! nllto5r!toLl l9l1j0'lounnl (Yoshida.
.  , 1 "  - ;

t sat ) uoifi cir:: a rio o.uri lurirlrdou nr'rn q ruxn id1fro fl{ fio a u't:ux'r.l 5-33 os. tLel
l , t  a  &  . r -

nrfljt[Lurd aunxniv{uf [ouna xnicir aq:sijlir.l 5- 1 3 '5. ua:6{Jfio::x'i'l.l 28-34 "\.

i I € e *ounrnl,i-ufarrirlfnr::Jnnqiariirdroan'hl6n rJSlr rurira ul.r L:n ol u nlJrl{13 n 01tl{to

luiir r.r'r uo:1il rfi u.r o:; i'r { fid1r roirx rGulorir; r; loir-lviuf,rra: air ': rl fi o

n1:roda.tldli'rlviur{rd:-tudltrifiunltroflolrilnflnrfltrooalrirriurj,oro'r ki'rrri

uiufmmfi i f i  (sasanishiki) ua:rr iuf,Brorl :bt: :  ua:i iutn:o 16-2o-o Ro.l t toi l l  o

nt:irlur::runrrriryhirL oirfr t I
":ruutnr*g,:n::rtfrotnun.tn: -ar rtr o da r: rn: n lr l".:6u" 39



ua; 5o nn.zli
nr:i,r rn o rdo,r eiun l'hdrr n-uf{ r]ui nr:roiq r6rlqdr 1-rr yrt{ aarlduf,o: oio.r l-r r

t )unnrr0nnlaluul i rJ ' t ru 1 5- 1 8 lu (qrf lg idf l5 ' tn io ooejar i luct?) ufra. :or nr i junuf r l r
tudluanrxr.rull rfiulrufrsrd or r so iu nfrrlirrrfiruonrfiu,: a lL o-{riuiinr:rlrrgnd'r
rirr rd ori.r o"o:rnr:roinrrGllar6rriluR.r,ir rflu rriu nr:rfir qrur4 iu:Jnr rxrleirunr:nnr u or
oir ryiaraGn riJuoiu

rire'ti
dudlid n nfio or'lriir nr:urir nrr rd oil a nrirr'li un:fin^rrflrri6u1 rriu drrlno

tun:rfi on fi o'ir riluurj nr nrr:dlirj a nfirar ur:un:rilrrr rit dTo u rarn:dlurr no: rijuurjo.l
Idt16ru lr i i l i l1u{ori ludud o:f i i r f i r : l : :rnnrl l iun::oru16rdufi  nrrraorarlrrni
la.r6urdollyr:r:Jrrnrl'qao:tri:Jnnrirrti6oriofi.r airurrno:ururi r1{rn z il r;.uqnoi,
niurfian nr:rfi rlr cr arur:lfrirrdui n::rirlo u z ii loird nr::l ii o uhiir n.:. u,ri. u. r,r,
rilr{rniafiuyhidrr Io uoslo"lroorrr:or nrnfor{ urno.,nd riourl nnrirr'li:h:rr rur6 ou
unlruu In:rorn:o:tnuhnGurdanarrnufirudrnt:.Jiiard.rl{oufireiurdaunqunrnr rndu
6ueiruoarf inioldo:rJnnrirr ' [oi  raufi l f i ruyr 'rn!osar r:nrr irr i larniarf io:r i iu
r.l::I u t riiila iu rir r'lai

nr:dr:ro run Hinornnr:rfiroiro drldrrliluiJ 25gs rw.iraaHfio rodrLui u.r 1ez nn./
ti rdorornnlr rf,uyrr ror nl:n'lnrin o:r.l lufl z sgo pra 26o rodro:a,:n.irfl z sss roiu 346
nn.zti orniiruru 51 o-r o rir.l

rn un:n:o;:.ln nrirrlirflufilrd l: Lifi::r r nr::..la nfinrrl rirfiro::q an'r Iour-r'[r.t
*n'riinr:rfi lrr or arrr:Io u ors-r Lr n frori'ria nr:rl eio ulv{d6uil"'nsr"'r 2 fl rc:'lnnnrriarHr
irf i rhje r lr :nlf i ru a a6 oi funr' loi  nr:rJirrJlrHoruiornrr l iai 'arard'unr:Harzuaru

onn.rfi t ra ar6 erdrrlr'lu u n{ rnnoranr riru#,: au.:
n.lluQuytr o.llxllctJ 2537

f i  u f
HnHicrru6o nn.zli

ilr o i lr  zs nn. z' l i ( ' )

ltn a|J

n5a

?JUl|J'�l

tR 47686-  1 8-7-B( ' � )

201

205

1 0 9

1 9 6

463

364

340

8 6

( 1 )  f l u  i  6 - 2 0 - 0

(2) H nt{Aor riuvll onlnun

40 nt l idrnr:rnunr



::r'irrxiuffitn"r nr:rrLo n::ru rdr rr oir uniu rriu
a  o , t  a  c , t  i  d ,  -  . . 1

n't:laan tt $621? t1{11 2536 nl:rofla! un tu a.tol{v{:J't1d't uv{ufi'tn finr:lu]o u

r i r ru rur r r6  ( lRRr)  r ;  476a6-os-2-4 ,  rR 476s6-15-1-1  unr  rR +zoeo- r  8  7  B  ld '
- i  -  d i ,  ^  . i

9 l f l9 l f l9 l tOf lU  531 nn . /  LT  LU1J0{3r  UnYl lJ1 [n1 : fUa t tURnnf ]  f lS i l  l v luRzungLOnU 451
u ,  - . !  -  i

nn./r: tla rl'i l.ttrl{l: Hae]notrflau 154 nn./ti a drr'[:fior rar lniuf, tR rirarraruriuf,rilu
u . Y l  r  . i  -  -  -  < A

f lur t !1  t tn :  t  t? tLf i .J  n ' t :001uunnruu6r . t0 ' t t l ju t l la  tu !a lutn! l Inu ' ) f l00nd0' :n !1ruDlr1{

tu0.J ty{adon1l!tfrufi 1un1nun

tufl zssz to-rirriufunriou dr riJul-rrliornriruunria r hlnoaarirrn"ruiufi r*urfior
ua;aruniuf tR 47686-'t 8-7-B n!'i1 fufunrio rlrizu n ru6orarn'irniufdu 1 Iouranr:lu

; -  I  .
f ln l$ /nto11l laoun u:nr  (01:1,114 '1  

)
q e A  " t  I  t  ^  t  n t  a  i i  '  v 1  ,  '  t

nlTltlttst:3nnn?tl nulc un1:flaa?n,ll: v{xo:rndnl Lul;ullll']l lT0rtt{ufi't't:Jtrt 1Tn [u

nr:dullnl1!ao d !:ni6u rijuarur:f,'orf uarfilarur:1uiJ r.e. zsez tcr'Gnurnr:roiru
A  T  J  a  i  , o  ;  :  A

to! f nto,: xqr:nd lxu nl sttar mziu Leucaena leucocephala, n1lrlI, n1fi1u1.J[roJ [rIo
a  X  -  '  a a  i -

txl l{ ' t: l l l l?{altT yJa xfit i l .[L?ull nltf,nultl l0.lf l l l l t l j ' ] ' t t i t l tuJnl t tLa:r R't l l15n t0:tr tol] l

lor1o"6'luanrn6un:o (pH . 5.2) ua:inlrfli 9oo- 1 0oo rruon n-r u fl. n-rfirur.ruot i
^  -  f  "  "  .  a :  -  a  ;  ^nr:Lo:nJler! [qr]{nlqurr rJr.[ ' ryrunrl  rnuau nJl lro:f l ' r l l ' r :n6oflnua;afrr l l l f i0 6iru

ntrfir* r. bucoceDhala finmra.rrfir.l 1o sr,. [rd']fifluot:in eirr:.ln-rr::ua: nrrrnr:ra-:nr
.  a f

r41Jd1oufr'�r l j ' �t:nnlun n1:rotnJr0ru t0r10.r?11,,{x toruuaul.:o touro 'rr tuljfl 'runo t0n1fl'rja.l
r  Y ,  a  < '  M  ' U r  I  '

nl :  Ulnn1 : l la : t1 j1 f f t :uLnl :209t l j ' t ' t  L :  tJ f t ' t ' tu t lJu l lJ  lo f l , :  tounlT!dnt !ut ln ' ]1 l l l
'  e  \ '  A  a  a  f  1  e  '  v  <  v l  ,

:slrr?'r.J rtn110{1't ? t: tua.tiT nnlJti:r]l r9rr t9r10,r r u.a: tuJs u3 tL:norx't nl:$llJlrunir txr
o  I  e e  I  i  a  I  w

tu t l t J  01 lY t1  tv t l J ' r?  t rL f l  u141 u  to
r i

f lroJtnnn?n fl f l l lu 0tyl f l ' t  u1l:! n1: 111-[ Ftl ' tuR1 1Tn lunli ull txtl l1{01111tflot?
i  r l  - !  a  -  .  -

!tn31{Xa1yl1i tUl]IUstOU?nU R'tl l l tn L[1ll l lUnt2A$Jd LURnl l{11fl l{ l jUYldJ [Ol{U lltUOnTnO
S  a  , L

]Jlll:UOtl'l lJ0U?'�]n1 ;ltasir flnun1 7lflo lrt1'1u.t ?1fl] 1Tnr^tR fl 'r1{[11nu:31J]Jnl:ru0sr
e  v t  Y c  J

1J'11 t: Yt.J tllm O a U U, A: ttu d J 14ll l{ t'�t U U

rn:rJiurJ:ourlaofi rJl{ri s$

rJl rm?|oolr aofi ur5ur.r
e  . e ,  r  -  t -  I  A

nr' :do n1tld t :  Iut orn u: l  nryrruri  lurf i  onr:rn'r: ] .J n norun?r r l  f l  rur '{urnu u?r
A  - a

!l'i 'r3L d n lrll n\: au.tl o,tor't r'rou 11x 1Lnl:auoldLr alu uri uurilududrir:at iir ur-r nr: nn

,i'rrliiru,**.rrioHazufier:rrorndu'l ,*riil+ hirdrrn osio nr:r3lnn1uo:-r 6ou
a )  a  X  A  -  a  i  j

n T r u ? r r n u o T n : 1 1 1 $ r a r f l u { l t l t l l [ [ ] l d J l 4  u t ' t u u i ; l l J n n L 5  L  ' r o s r i T t ! t o ! t 6 r 1 J u

I  i  A  -  ,  - '  f  t e
t l t l l i l  n0ato Insn n luuluul f  t lux" t0 l  i , ] : !ur r ' t  n l0Jndl1 i3 t l lo  la  n l f l  Lr Inuf l  tn :  1uT

. r  d " ,  I  J J
f l  u  x ta L!U: ;  tuauuJl r l r l l r  Ln u. tR0r ' r  Lo

nr:s-rrur::uunr:rilh{l nird r r
":;rtitnxq:n::!tdarnuq:n: d.J !!'r o ia ! tta: nrr r u'.r i u" 4 l



mtoonmolta!n1mon'l:
. '  , f  A A  a . t ,  A  -  A  '  n e

[u n.l1. u1ltl uunl u l{YtYl tn uorn:R1:.r1:n10 u tao1nI au]l'rur,vr 0 n1:r]r1: Rn Lo

tJootiu::u:nr:yr-nsr-rr a,r ul n{r uri rJuluii il1i'r;o,i"'uyr{o ri:rvrir,: s-to fl duorin-unaH6er

1J'r't:?ll ttn:n]ulul|'unly|llu[']uull0,:n:1t'tau
a Z A,t

n1: tq:u l ]y{ 'uYt tu l t l l  n{x  ut ' tuut5?n'  t t  1n l j  L ln : t  l  LoUu{nJt f inaoa l  txa}0u oa
Y r e  a  "  , ' i ,  - -  r  - 1 .  J  , x ;
t t t l |nTuRlu lTnt | 'onuao[11r |  [oan n, ]u lurr14f l t laJT2l l la tu5 ' t :L tx le lYlx ' tu141{1 ' { } tu? l

l e ' , r l u . l
[uT:u]y{na ' l  0 l l1 .J  l tn01 n: : ! ' ]un1:o.Jn n110 a \ r  a l f l  u : :  u :  L ' t  n1 tunl tu l -uu: .J011!  ao u

X , a ; ^ z
R U:14.1[ !A{0JtUUnl iUU:;U:r ln l l jannl :y luo?rTan1:r1, { : . r r j : l l , r ru f l l r?Rtur ' ]n lRu

[!rr?n10n1rd;utJ:ir
t a . t Z a J , a . i

nltunn Tluls lJ tt:J n.lyl utl uuu is (0.1x't.t t 't nln 0 ::u:lltuJ0n lanTdl{no')
l ,  e  u ,  , r l v 9

l [n::: u:vl:J n n.l j l ' ]  It l lu?7|1nn1T!Jllu:,1dl l l l  tn nt:m1 LoTr{fl0.1n'2.J11f,1 14Tayt't Lunnrt :
,  )  - t

o 0 t u a n o n u
u t r  e , ,  I  . t  '  a  o  *  *I .  n1:OOnl lnU lNUlnl lon l  o lnoato t$:cu:r lnr{ra

lur n,tnluri uurJ o.rt'r?ulrnl3fl aorflunlr ufll nuarurolxfiotfrjl olnnrrdl:?n
A ^r!!o{ylrjl.lr't ulr.lr.t fln'] ur?flurci rflu r6lt.tjr [n;tnui::u:f,nsi'] z fl rio runr: ondrr

n . v ,  - '  )  z ,  ,  !  )
t t  ! :J t ln ' ]v lu{nT{  } tu l ' lu .J  oa t !  ' t  E-  1 2 xuq (n1nn1l f l   u l l  1ox1o 0t : . ! .  o lu l l {  4

t e F  a  A . ,  ,  , .  . i  r  . ,  Yoirarir.r) unslri:-Ji 1r fr?rl1dff rilufl?r.l.u o,l ffr ot* n,] r[n;ru luurilxfntttfJ 16 tr03 27 nn./
1oo nt.r:. srl dio"! hfirriluatruu infio;aar ullilro orur: fi'tl 6ulo u fitFr 1n{!'1oralllJ

uRn tulnrtnu 422 n ) v{oa}taid 30 n;! ud! Inuyralfiul 20 1 n; eiruiirsiufurnr*o'in:

n'lt'r{fi 2 rmrGsurfiflui6q"nnrn'Fn"orilu rnLirfioaou
rn'.ln?'ttJ notuLnff nlJof nt

llYl
^ a  A
ItY 1 1ii z ?TYI J

11"11 L: 'u't t tt

X

x

1t11 tJ

x

111 tJ

x

! l l r n 1 : o o n r

oon.JtR:ot , t

42 nlNir l ln l l rnunl



010 [nan  l u  t xu  Tv  t  uauL !u  tuv lu  Lo

n1t!.Ji!-6olultnArnuorrnrarr. lr iardufi l i lou'lr i f inr:er"of,u rirhi"tei6r rir a
fir.l::naloiruairsiuun:1:.L uul yn.r nr:o''o nr:6 rlfi inr:oio fluvrnij rdalrdoohiuonu a
lurlrioul riJunr:rfir:Jirr nrir rr nr a.r1rl dr rnuo:n:fin':rr rriu'jr riiul:JlsY rdaulirrrfiur
iiio nr:qioitruq otf o"ior:r,rd 2 rn:*o:n:6o'ir zu a pri orirrli:J n nluu nruluriuudfinr:
or-o ilufl n s n:t: rij un al 7 fl o slf zu a Hfi qdrr a.r nrr u! a,r l': n 6fi 'hileior"o fl u roi r n uq:n:
kiruriloir H n il6 qrirr'tior n nr:o"ofiu z il o:ufinsiriornrunru6odrr'liluurla.rfio"o$trunn
e i l r ia l i l

r  a  A e  4
llll?111.{nr:oonlto{nd1?nro{otjlsfi?t{nt:6t1 n1: :yloullflo.n{TItyrol:or1 fio

-  ,  a e v  d  ^  -  i  a  v r ,  -  X  i  r r
. uan$rI'1aJn]:nonl:0311'�r t141j't l  UAtJdOtl{UllUVl:0 L 

 

rrf l: ryt 3.l1Urlt ' t L'5

o luvrr. l f i r i  vr lrr olf i r  nrr larrulrn' lun1:r lonu alur. ira,rnatr irdra;f i :ru:rrar
,i r fi'e il': a'lrir fi o vir:1rifr u o nlr.r rin n o"ar fiuyrn flIo rtrir rr fo:rnr:aarror"rlor1rllf:Jr
rd a!aol oa lrro o''rr.rfiolf,.0.1*r urnrlo

o nrrr6o rfiuyionr:u a ruirr or rnuo:n: riar iur rfilr zun zufiqrn-rrfi rfi lduniuu:r.rru
. i  '  . r .  Y ,  a  A  \  - a ,  ;
n l n D n l n l o 0 J l r l u n l : o o 1 l u l J f l : n ' t J : ' t : J n J n l T t R U l J t : L U T U t U L : A { 1 0 { 1  1 4 U y l 0 : t O

or n u:J ary ruri uu Rl xr'r:nxo rtu riutcir.riohi

z. nr:1ft*6r+aiuuia"hiri ru n :r n a rie
o " o "rilunr:oo nr:rrl a rfr rl6': lr aTn u:J n n'lfo;r n n ri'r ra3llu*r.Ja,:u ruri ru d";i4u*'r;t

ouvrf i  antl6uri lun:o rrnyloarlaiaair un:ad1u::ci la,:  900-I,ooo r at f io1nrf l
rfiu rirlfiriluriodr n"olunr:o-o ri onhio:rnantrlq rirfirr.rlrrsioianr:r.innludufi nrir
n::fiu Leucaena leucocephala tria'r rr:n,o{rX r6rlor'ki eir ur: rra: *. u.tror,"r3,X,6ulr1oi6

onn.:fi g ar n ai or,rir rle'lu * n{ur.luriau 2s36-38 flu#,:sri,r

or.riru{uvr6 zsae

r.raru6er (nn.z'[i)

2 5 3 6 2537 2534 2536 2537 2534

i lu

0

+

o

o

0

+

0

0

+

+

J J  I

346

346

201

201

4 6 3

4 6 3

1 5 3

2 7 7

206

387

r z s g o riluil u:nfi rl anrir-r'l#uri alr n-.ror n r nu r-ne]-? 7 -:l

. 2537, 38 ldrirrlifiuflrnfalr

o ilr o =hilai. * = iJu t 6-20-0 o''qr:r zs nn.zli

nr:irrur::uunl:ril4ril n:1i t t
' ' ' r:uutn r*n:n::! t 'a t n:rn: nt 

_a.:$roiia!-n:n 
t tr,ut.r iu" 43



,  r t  d  a  o  ,  ,  Y  e r  q  q  a '  e
au1,1 [ :n01uLrau1 3[asLnntL7l tn :3u ' ]1 . t  t r iu ' ] | . l - [ lL : l  n .Jn uut ' l  uu tuu n o 1140{ tnu

A  e  n ,  ,  u  !  e  e  r , r  J  a  ,  a  v t  r  q  e
Inu':1J1? L: $t:l '�t 'DJ3tlar l atl x]1Jn ti 'tq lL1l.J1J un ! ou l u1Y[tonLu olnoaro!Lo n1][xtJ:

a  t  s  4  Z  , e  e  L  u ,rta:u n n lv{ a tll lJ!'19 0' t' lT ll lT3ll l l0.tfrl:u n ny{xrL{u oJ rtgr oun o u1{:1tJ n!1't1 lT ltflJu R 0 u
l r  a  a  L  e  <  arlrurttt:|n:ru[9[l too0 Lllu n{ rn! tnu')

t  t e  ,  d  o e ,  r  d  4  c  A
3.  n1 : taonf i$5?t11 t lan  t l ta  t t  : c lgz$o lnn , lT r {  y {au1\ r to  t1

v . e  u , ,  4  e
v{1{!'1'�11nx1'lLJ0rnl3m01a{ q.u1u?00u11:  x1t6r n1:r110fla.:Hr0.J9r1{1,11J11 111{i

w  I  w  a  ,  v  . ,  n ,  .  a  ) a
l lnuaulv l  0 tJnod. tn?1y{1{ I '1 '11 L: lJaJ 0. l l1u iu11:  t ta3Ludnl  Y]uf l ' t ' t1 l00u6f  lJU: I l l f l . l

a e  r r  c  g  j  ,r4usunuounRM:n lyruaHnod,]n'r'D'{llflj 'r? Ll{?ia{nr4 rTr.[r9] u' i'u (qrr:rlfr 't )
a , a l
tutl:lnJx 1lt?uu n1:no n,]10Jt10 a1$'ttn au1l't.J:'tfi t:l ut0! n nll]? Eton 0nu { 0t'tt1{

f  - . .  <  d  .  Afr 3) rua rudoii'r?iraon.t '::r.l1 5o ulafrfiuci rfi orJ qnGeeio fi'uriluflfi z luurJa,rrGl fi,ruri
ru:Jarei,rniirro:fi :r ursinn-iulufi i 7 il

A  t  f  a a  a  v  I  -  a  v  '
n1i tl,t Llt10 a1111: [uLr fl.lu rur? u1{ [o u'] nn:Trt'r 910r 0,1 Lf 11n1 nl: LtLr! d.tv[mr? uu

A  |  '  y , .  o  - ,  e  e  v  a
lv{ 0L d nlj1' l t ' to,101nluo a{ nl ul nJll::6tyl6 n1H1la.J sl f l Er n oo a':: uc rr nl nl 'r l l l lsr1 Lr.u'l yr' l ,]vlt{t

q - -  t i a  '  ^  ^
n a n 1 : l n 0 n L t v { u t ' 1 1 N l l : r 6 n 1 t n 1 f l L u n 1 J t x t l q a 1 u ' r :  L L n s  L  f f  n  u  :  n  T  f l  1  a  , r  H  d  z u  d  9 r

< " f d e d - - i t
dnt{$:10nllUt' l111O{nfl11 0: t l l  U1J':: L UtUlj l n fl lylTll t l lJ niU rJUt? UUY] :: U:nlT]t n O't f lU

n1r'ld'rj rcTrlsrio,r nfl ;il m nrf xn' tvr
'eilrirr"ofunirj:rnalo-1udui:J1lf 9o,/, ,i1lrunlairiju:-lr au (r e,z,), rJTdlrar (r z,z,)

ttnr 16rtrHar Ku (54o/o) nltfr.rdrio (Fagaceae) riJuniurilfu ir"nlurh6r rrr Iourilu

tfioduilnn rlfintoi s lfio 6o riayrnrr riouqrn rio16aurir riar6ouruia.l ua:riarir uanorn

dfi.r fi tiar.l'ir rnndud.r rn r*qr:n:hifir rriln n rr So usiar lr:nldlj::l rniluciru6urriu ria

ul riauurn rioun rioon riJueiu

d  -  '  d a 6n1fl .!fr 4 lfi o'los riafr u6ln nki' unvnulu n. riruduvrS ua n qtJ

a"nHru:'.r ut o ttn cfi ro{ r n

aay{uulu 1 0 0 u

I  ) ) a
1'luYll lrnlT

1JU'�t O H A
n:: n't u vl ll't ttltl{

1 . rrln'r

2. r5a au5':
s. rslflfi

tTlt

tsl ja

LS14

n i]1'\ nt J

n0 t ton

11LAlt\? U
; -
1r I U'�tl t 1i '�l

J .' l l tuut lJ- l

r,1!41 'ru

'LLa1 lu

1r.1fl

nal.J

na toouo ' t  t nn

notoaul 'naan tdn

n01'r  rdn

firr : nllornf,'unruni rn:rnr 2sga

44 nrr i t l rnrrrnun:



n1fl{f i  5 narAnrr! rn'r l rnsrlsldta{r iot6oa'[u

nl n lusuvlt

i t  nu no:2ll Tlfn

(u1fi /nn. )

1'�tu to

(!' l )

204,514

22A.302

466.27I

arnrunirnuor:n': or.riruo''uvri z s sa

d  . y  f  -  -  a  r e ,  l
aito9t?' l  t?,oitg a tng? nu$t.)d?ng11a{ t  no

n1'tnt:n1 usr"'rr antfiorioor, ranrfi fi rxfliru'raloi*olciriluaorn{rL 6o
e ,  a , 3  ,  3  A - ,  -  .  -

1. nn!r:.1fin1 ur'r f,? 11u'r Lllullf, lrau rxu ltuv .ll l{l4lJt]l '190d't1r?u
,  A d  . ,  J  ,  J -  a  I  ) )  - ,  '

e. neilfrfianrnfi11fliyru1rflufroau !rr"{ ri.r rriu firfiuulr 11 fi.Jfr ufrfr tijuu:i n J

vl!uriuu

xrxullLnlr am !i:ndr rlunxfiorialai'lo ui.rrnqa']na"nunr:"m a{iil oiu 1t.L luro un;
a e ,  i  ,  c

n1la.JLlJ0o n1.llxlj:;Luxu Lr.R;nl:ruuol141T1a.Ifl9r11l1rl::rnYlolJdl ;' JYr,111:1unl:nlr0'l u

cr"11 a{ riosr*l Lrsidilfi o (oTirrfi a)

riar6aua'ir inr:n:sor uqirfiruluriuriarfio6u "l 1u:.13n ru rdurrr udrdl6Lrrtirufr (u
J  d  ,  a  .  t r

ua nnl nutllnona to a uo'16{'tl l ltn ttan B0n0']n t! a0nu ovttit!no lo tal tnlJoTn:ta.luu! !n! 1nfl
^  , i  ,  a a  ,  a

11AUO01-t All!1LnlsrUA[0n; ]1'�r110311:1U [|U n.]r n A rO 0 U1'\U'�t ttUU[tA;drO 1n q Anlttn!

r u fi o d.: r.lS rr ruo-,: n,i''r r fi .r u f . rr,fl u rfl u rl r fi o : o ri'hi rl r l'l n n o r n li rr rxyr ri rir u

, r .  d r  O
ut4 1tlltO0 tN?,tfl no I atJu'l?oo1.[t4t

1. n?'rrid16'run1,rro'rnsfio n11rjlrnlr ru oin"n nr:1drl::lusdor n'lfr':driorr riiur: ar
i  d  r t w  a  i  -  d  '  l t  r , 4

u'ru Luaoo !otnu01flut!nonat uaT1|l'ttRJ 

 

Lu:3urYtlj 'to ttnnul'r? lrslll00uuuJ Ron a to
a  t w i  . - v l  0

l lTtlJlY lJUlrAr trirru Lo l11r:v!?'t{tfiaunuu']uu-y{ qflo nluu xlrxurnulu'I anqT! nlo0uvll to
,  -  )  -  *  q  r  -  a  Y t H '  '  a l

In l .J t rnon0toaud{1r ' ruy ianl r l l ' t : l j . t r0 tu l4u 'U1u lout tx  d ' t !1rnLnurJnr- r f ,o  tout lu l l  T lu
t e  ,  a  -  n - J t - <  ,  '  4  4  , ,
lo01nnl:11unotoau1l0.t ft.l l1unu?1't o, tflo.l Luo't:1.tYt 5 lox tlrl tl|ulln a lo a urium!1r

eio ra:urfior o.rnir6ou
z. tflr'lfiraunrjr;i{rd riariJulffiuoiufrinr*nrrraa.rtdslfsil.r"r riu uonornddru

.  r ' ,  r  t  w  )  o J l q e ,  . - ! - l - '
1a. !  a10uu. t  6 t ' t  l l1 :nuM ta : : luauml{o1uau tnu na1, |n l . t lJ lua LUt l l j . lu ' l lJ1v l l :1  to

6 r ionrrnL.iarrr ' :nf iur l f iolEi uEinr rrnr:ruao:r irr:Jiani iroiuf i i i rrorlrr.r-: lnori lu

x!rn!du? rilueiu
< ,  e e A  '  4  ,  e  v r s ,  < ,g. ril* lrifirulrralcionrrflur'lanrnrh riarirlciir rijulriria'rfiufr i a"n IL nl sionl:

&  ,  , '  A  < ,  r e  e i  r  t -  ' , 1  !  A  '  a  /
141{1{ fln'rfl 1 [Ua,r01n!!uLr.r anLu '] ua nnlnuu.t]l!l nr;01u a u lulluYlttll n{r!ull uu ai

nr:irlur::urnlnilhir: ni.:d t t
"::uurnunin:'rr:rCarntq:n: d.J [roia!ttn:nlrr'.rdu"

2534

2 5 3 6

2 5 3 8

45,797

50, ' l  50

3 9 . 1  7 0

4 - 5

4 - 5

7 - 1 7

45



-  t  ) -  ^ ) ^ -  ,
n'rv{ i . ryro{n011 r t . t  to rr tvr l :uf lnf i r  f io:ne rut i luLhn'r : rrronrounoau:t ' r lJoiu t ' t ' )

,  , t  !  e o  "  
'

'u ' r rnlsruaru l lnxR?1rJf lur is ianl ' tvf f lu l l t i r ia t r iu nr:n"ot6antrn:au:hr i rrr i l i lu i l r
^  -  . e  t  r  4  4 _ , -  t -  - _ - ,  - - _7r lvrr . rar.r f lod{ rrR: n1r}rorul  rJ a on .}1na nnn:T n1:au:nD}iu} l lJ1n' ]n ' l : l ra! t ! {nl ln1:

140ru1 runa au1.r r:no11rJ Lru2 Yrl J nl To u;n rffl ur4 rhr a.rlrru:Jr unr;o a tfl ua"n:tlu! nl't
-  . t  A  , .  i . a e r  ^  -  r  i  -  - 1  , c  T  I  r t  e

aurnr+t{ l { t i  r td : !aauLt t r l ! ' t tn : f lLouLolJut0. :a1u5l : I i110 n1t} lu l , l lJ ' lLo lJn lTUnn I tJ
^  Y  l n � e  - . ! e .  a  ,  I  J  j i  t  ;

uourairJuulnDoJn'ru,r [rnurnu nl':1r u'ru141{', I n a rt 0u a n !u]tuY] rfioxl lYl:ll11T0un n tvi !
a  I  ' J  I

toll tutuj fl,l lrl lll{t't uu n,tn't:1{1tfluatta ntljR u1l luxtJlu

d?rl
,  .  ,r  ,  4 ,  A . * -T

n!xutl1rnl! a LxrnrJo:lrlj1J IH1tr0! ru1[ut[:J n.Jv{u}l t}r a t{ n 011? frl vlTll LT In O l!U
'  t ' y  &  ^  -  t  , -

unn tunts!'tunlT nolj't 't 1"1?lJ1tnl:q0 tx:J00 u n'r:r-{no01 fl 0onlY{lJ0.J11111J1{0 ununlllJ
. ^ A aY ,v r,t , I ' J ,

aord: . rur t r1 la. tou l l6(1 T inv{ut {Loloui ;urv{na11a. t tHJnJ t , l I ' : .1 t1f l1u '11{}10110:u0u
s  _  r e  . t  r  e

dnlu:1nl tnr l :J t {Tt l r l tnotJ ' : : luxuna'?J1? uannlnu f l11 lJRl lJ1TnlJ0 ' l } lu t r '? l ' l ' : tun l l lx
,  r  t  4  -  A  A -  -  . -

ur: Luaunl n n1:llu141a,1u.rj fl.rvr lru!? uun L! u!i n uru,ltl (ltl lun'nu r.r a on1 tt83:: ll: [14'l

1a.I n1:n-n 9i?
i l ,  f

l |u?Yt1{n1TR' t ' � t . tYt ' t . t tR0nl j0 . t tn ]J6t : t | l l l l t l ' ]n ln t [ f l : IHT0ERul l l { fn lJn1 ' t lx l l :3 Iuau
.  !  ) .  v  (  a ^  a . t e oyloulj 0.tfl:'t Itau !un1't no111d't1l'ttl!1tn't3I-x0 tl{ l{Y]ulu0uYlt nour txaf']11:ll nlTilR9'11'l':

I  v  , c  d | l  .
t ounnu l  Y t  t t  I n :L l ! a {  ! 1 { l ?uu

c  Z  A  i  ^  -  ,  Z  A  o  r r ^
tufrufrur nl:rii!rJR A ord11or afrufr fr1ri1Jn n::il tdtou ;u :nn'ltrrqn't:! tr43

'  q e  e  4  4  '  r v l
n1toon1t t r10alv \1 lLvt f l00naatnu uf1t1 lLunou1!  t ln :  n l tv tot  u ' t  n l  t !  n  n l j ' l?  u ' l lJ l . :  t l {
I  l l d l  -  J ! ,  .  o i  .  a
frufrfr!gr onru.Jiirxi'ur.r'[i yl]r'r 1a.rfixq::nan-'r 1:iAu rtiu r.r;ua: n1:x:lgi;!

nlrAnulir lur:!'! nlrnA 0rh11i

dr vrir.r u n.rururiru nr: irrJ:.lnr:lfrj::Lrduiufinrr larrr:nlunl'rdutl d1n1:
-  -  )  a  -  I  a ,  !  q  e -  ,
no? {,trlfia.t lt1l17r1.Jnd nlirn a n9]o n,r rln: l!1a.r Llrll lutl! ntfln! tv{0[rtnonlTU0uddlu

a  -  A  , -  n e l  r  i
1A,r51n1^rra u1n9 0 ruan { . I i i  u ;  t1n ' t  n lTf to1u0 un:J n?1 dMin1Ja{o0 1U1103[ t0nu00 t ]1L l
a  A  i  v t t e t r  r  . i  ,  V
an[u?n1n],ll l,:fl0 nlttjRlll ttfiTtnan'tulTnou tTu 1l:tla! tfl:ui? nu l l l ' l [o u['l lJUn nol.l tlgl

n o ! l  n  n 1 1 ?  t T

lun:rfldtrrlh rn1:ru oer'oAu1o ri a nlfu n.lyrruri uuun::}iarliriluil'rr::rit16 {1u
- -  J n w  i  J a  Y t e  A  a
? n U U  I O t f l U a  I 1 ] l  I X  I 1 l l l 1 n a . t n U n  O  f f  l l  1 l  O  I  0  U  n  !  :  3  d  ' t  f l  t t U  L l l 1 . 1 f l n A  T ' :  n n r

, f A t
lJ:3 LUiUnl{tfi:lrnnO tlnsff 1r{U!'�n!:;Ll ll l{t1ffuu 0 n tn't! l l l|t! n.trlJutl lJu

46 nlNi t l lnr lanun:



1ond.|td'rn6o
ru ruar': (liLj16'6f,lr() HaH6quo:inuru:r'rrl1al.r1.rrfro.:riu{r"rrn:ruir:

iluurir 116o.:airuni. zs:s. niilqrXrirrsriirurtufurio'r rirrinfilrilanoarnrli uunri.

nudvinurln:lnr:rnr.:ioouni 2538. fl: flu'ri n'rdiri6.rru r:,irfl.ru ::!'r$ 2537. (raner:I.lritLr)

Amaruekaclpke, S. ard P. Gypmantasiri. 1 995. Low-external-input and sustainable agriculture (LEISA) in Northern

Thailand. Paper presented at the Workshop on Low- External- Input Sustainable Agriculture. PCARRD, Los

Banos, Laguna. Philipprnes, 2 7 - 30 November 1 995.

Shinawatra, 8., S. Woodtijaroenkarn and M. Kerdlarb. 1994. The socio-economic study of the tropical small

walershed environment. /n: Sustaining Land Resource Management lor Agriculture and Forestry in the

Tropical Small Watershed Environment. A progress report July 1 9I3 - June 1 I g 4. Faculty ol Agriculture,

ChiarE Mai University, Chiang Mai, Thailand.

Wassananukul, W. 1 991 . Replenishment ot organic matter lor maintaining soil productrvity in rice -soybean cropping

system. Master's Thesis, Chiang Mai University, Chiang Mai, Thailand.

Yoshida. S. 1 981 . Fundamentals of Rice Crop Science. lRRl, Los Banos, Laguna, Philippines.

ooooooooooo

nr:irrur::rrnr:rlrr,,hir oird r r
"::uurnro:n::lrCornrn:n: d.rrro{arro:orrrrirfi u" 47


