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Abstract

Crawfish shells are considered as disposal 'waste product' with minimal

values. Chitosan and Chitin Protein Complex are able to exhact from crawfish shells

that they are subjected to use in agriculture. They have some literature reported that

Chitosan and Chitin Protein Complex can be used as a reguldtor and a biological

confrol. However, there have not been studied these properties in Thailand. To prove

these properties, Chitosan and Chitin Protein Complex will be used on soybeans'

variety S.J.5 and an antifungus in this respect Sclerotiwn rolfsii,a fungal disease in

mabbon soil series

The results of the experiment were revealed that the early growth in heights

and diameters of soybeans in fifttr week were increased by Chitosan at 35 and 140

milligrams per pot. Joints of soybeans were increased by only Chitosan 35

milligrams per pot, while 1a0 milligrams per pot did not affect. When studied at the

tenth week of growth, they had found that Chitosan two rates continued to increase

heights. Chitosan 35 milligrams per pot increased diameters. Joints of soybeansCopyright by Mahidol University
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frended to increase when they had been gotten Chitosan. Branches did not affect by

Chitosan. Chitin Protein Complex of these two rates did not affect to soybeans'

growths. Pods and seeds of soybeans were increased when they had been gotten

Chitosan at difference rates at95o/o in statistical test. Weights of soybeans fiended to

increase when they had been gotten both two substances.

Chitosan and Chitin Protein Complex were not influence to soil chemical

properties such as pH and major mineral (total kjeldhalh nifiogen and available

phosphorus).However, available potassium decreased when they had been gotten

Chitosan at 35 milligrams per pot.

Soil microorganisms increased when they had been gotten Chitosan rates 35

and 140 milligrams per pot and Chitin Protein Complex rates 35 and 165 granu per

pot. Total microorganisms shown total bacteria up among first and second week,

total actinomycete up among first and forth week, total mold up among eighth to

tenth week, that the mors rates did not influence to total microorganisms. The

growths of fungal diseases (Sclerotittm rolfsii) found zrmong 3.93-4.77 log no./gram,

indicated that they could infect to soybeans (root rot's disease), but soybeans did not

an abnormal symptom except the slower gowth than the treatments were inoculated.

Soybeans were not infected by Sclerotium rolfsl'i but they might affect by

environmental condition as moisture and pH. Thus antifungal properties from this

two substances could not explain in this experiment. However, the increases of

normal soil microorganisms indicated that they were an indirect property of

biological control in environment.

Finally, the expect some renews Chitosan and Chitin Protein Complex in

appropriate rates or condition may substitute some pesticides possessing health risk

and environmental conservation.
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fl qriurf:Ia nld'hin ludr riq rdo.r fr u n-s ua sH a nt sTr uor n nr:l#{nqfi fi u vr t nr:

,no":dfir.rneiorn:ugfud.rnuunsdq$rnd'ou ur?usiil:srflsdnfisrsr:rnfiflorfruuas:J:ru

fiortrfil uldouJfufinnr{nrrndnt#oqjlurnorddflnrruilaonn-sqoniu lnunriurinoq:-nddr

urndor ldrdrin}l'Sgflursnnr:nr:i'nlf;inqrnidflfrutr{qndfsurnsilnonn'u dqnr:

daurnr:rnun:unulndluflnrenJ:unsftrJfuuu?yrNnofl'r:l*{erqrnidflfru#'rur,rr Inu

sr:cnfnfirslruiln snn'sto.rurlud dni frnrn cenr?curndou lucJssdil:srns'hsr:rfl

uprur{ouls:ugfiounvd-tnluriunfinrfud z (fl n.s. 2st6-2s3g) unsdtn-rosfrsisrdordt

sfud 8 (if u,f,.2sA$-2s44) ldn:cflfnd.rnr:oqfnfdrurndsruarri.rreilqarnrniisl

Inerrffnrasnnunf,sdflHnn:syrugioyrinurn:t::um6uardqnnd'or ririinr:l#arrtnfl

fl1{n1:[nsn:tsuJ:stflgflnr:rhrdrqlotiuqnfl dq:ruqrutrnniurfitsgfionr:nrfird (1)

nufi nrrilrrdrer:rnflrr{nlrrnunr lufl fi .fl. 2s38 dfinr:*ldrqtdrn'imrundusTu fin

riluqnrirn'hdun-ud'tuurt drnrrldar:rnflrrtnr:,n"rrriu Inulhlilosfl{oqn:rr1fil

rJ:sls#unsTns{srnr:H ddouJfiriduerneirrriuhJ usidrl#Inwrnnatu{riolrigndor

crrilild'ninnr: dorrdwdofiurir,6'unrrudfiei0q{n1fl f,tgr uarnfirdfiu uunolndd.,fl

ilqnrnr:r.liusirafr{nmildrurrutsrf,nlflt nr:rJurilo ut orer:rnfl driJuf,ugrnrltlun n

nf,nmrnr:rnilni luanrnu:ndgr uncnrrdtnluffuqnfll.tt:rrn6 tdonnertuqtoo

ilqrard.rnrira uu?ym{nffir{aurtuiloqriud.rrfinnrcuanr:fiorurddhdu (sustainable

devetopnent) lns:'tufltftJnr:nfinntnr:lnun: dnanfinarullonoilllytunxrn:ugfiold

dr u fiu nr ro rlindrlfurJS qorarnifiqr o I fi u

itqriu nrntr rn n fi n nr:ldrl: cluilit o.r rdo l fi u vrltiludu rd o n: ;dut#rfi n fi o n :r l
rrf,rnrn lumrnrlnun:drutiunr:l#rJrsTsufnrniaqru6ol#1#rfin:Jrvlwriqlqnrflu

,,uro,od,nur;eudrufuilrayrslru rdo.rornilqrrrfnornrdfioqtrrit uasnrrl#drl#

rfinnrrurdothrI drniuar:1n6u}J:fiunourvr6nd(chitin protein complox)fl1rlnlntrqu

(chirosan) rflu'lnfinrofr::urr6darinl#ornntfronrftniorJ nrnnrdsldornqnarrnr:uud

u{.rfiudrei{uunddlrYqro{il:srns dq:ru{ruto{nr!rf,?ugfinnrrnrdtd <zllufl n.fl.

2s3B nrrdrsondn{rirunsnfic,riardurJrtrrJmndnirirtrnrnniarnt*uuudu{rfl{tu'lun'ir

ruauduXnrirn'jrrdudruurr lnoaroonlulrJotrr:drriqrJuduil rlr}flrndonlnqnfl?f

n::uil:srnoddlt ruu'tn nr:lfiJrvlomiluilo1rfutfluntrdtnrfi'ulrJld nfinrfluolti
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il:gnausrfl'ndnl niorh{ud'rflqarirfi tiodornnlrdnuro.rdrhcnoutoqrildontf,rfirra

trunrrilrar:lnfiuotnuJtlon{turlfiJra1orffll.rnl:rnunr ludrunrflorriuuuntfin1fru

,,asrdulrnf,wtcfin srur:ndue?uo'n:rnffir o ntsr fir,f,rnrruer:;:aitor:;uu:rn
unsdrdu n:vdunr:tfionr:e$r.r4fr{uriuddrusiordolrnf,r unyrdrufionrrul,o{ rdu

A <e4at I .rt

laun:ultrlruu:s tusfludu nrr1fiJ:vlssrid1nun'r:kial1u6u rnfiouruf,nriu{ uarl#

r o r{u du ti o ulud:urqsfi n

drnfun&au6o.rriJuf,ms:ugfudarn'q l#:Jrslusdluqnfil?rniiunrfinrirrTu

ornrrdn{ nrfinnlarqisrmr:druiuuBTnnunsd{rfluftmJr1tdu nu'h o-crrrnrruilnnnru

luilrcrna riuo'crrrnrrar dcrdr ldrfi en fl o frunrrrdot nrr 6.r drriludo'r rhnirdr urururnlu

r1n1 flrtrlfdigflule,ur0td{Ynnr:nf,nuagdtra9unr:nf,ndfiqarnrvr ucirds{ornflaflficr$ilr

fluhlnrlanrnurndsrl:nrncilunr f,qurduuoq'rauo6oflrgnmrnrdo:r rnun:n:ftfi

nr:ldenrnflflo.rfiur1rf,nfieqf,rniuodr{$ndilars uciarlnflfldl#ilrnrurdol:nldlflu.rurr

rfin luurtnirnn-urirta?11#tfinnlirrilmro.rrdol:nur.rrfin unsu'rrhorurdolfiunitid

rilurJ: s1uenid fi o qjn-r bJlufi u

d'rriu6{ilraultdtrf,num'{ flncrs.rnr:tfiJ:;lurfrrnnrnrrdslfiJ:curvrnJfionrft

lu pJt o r ar: ln 6u r nuyr lrdlln i urq sfind Hnr t'ndo :r Inurh nl:f, n u rlutian fi aw^s

ra:ugfuddrrYrg daunr:ldnficrrialEinrnrilfionrftiaqrn6ol# lupJrorar:lnlcruryuras

ar:lnfiulrJsfiunourflfind lnsflnao{laa.rlu6u1udnrflrrrilul6driluunri.rrnrr:Jqnfl:

rufiouduurrqutdul:n:r sclerotium rctrsii lu6uduilurds:rcfinnd,rd*r}{,finlrn

Inuuir lufiterruqadrnnrsufinldnnonnrlritgr6uln rirdnr:rlru'ronuodurlrfind*r

td'tYar6otfirurin'rtrnrolutrar0'u::nr$r racdltl'r50n'rlrJdorfiuoqjlufiuld"ilunarurr

urud:ufl nnldar:rnflrhf,nftriluilrgrrddr{nldsrnldn:ounqu uu?yr'r{rn1:flnolu9od

6{srmstflunr{rdonl#tnunin: annr:ldriornrrflunlrlder:rnflrJ:Emner:flo.rriurlrfn

rdsn nsortfotiJunltrduqnrirnrrun6old r1nqnf,1?rnrruudufiuJrsurflril6ontl'.runuilu

nrrldrvrnfinnrrnruqulnuf,aiinrudo dlti*',trflrfinarlnidrfluffunnd'r,rlud.ruandor
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r.e fnqrJs;elodsoorns5o-s

r. rCsflnurnncr o.: nrrl#aulnlsruryurm car:ln6u}J:fi un suur fi nddrJiumrcirrl

eio nr:ro?q tfi ulnun sn nn 6nr o.r oo:rr 6o.r

z. rCsflnurn ntsqnr:ldar:lnlnusuun yar:1e6u}J:dun olur d nddrJiumrsiNl
rlJl

sio nr:rilduuurJnrqorerrifivrrqrnfi urril:cnr: uarqarau:ifiyrrf,anrnlu6u
g. rCoflnurdrnat srar:lnln$suun gar:lnfiu}J:fi un s lrnd nddrJ?urareir.rl rio

j
nr:nruqutfror'l Sclerotium ror*ii ludu

r.a aur;6g1uuoorns5o-a

r. nrrl#uashjl#ar:lnlnuryuracar:ladu1rJ:6unoruyrdnd fl nncisnr:ro?qr6u

Inua sn an f,m o{ drril fr otdsit fiu

z. qorarrifinr.rrnfi urqsfin $ncnr{*enrnto.rdudlfira cldld er:lnlrrusura g

ar:1n6uurfi un ortn fr nd fl nmrrtnneiN riu

g. nrrldar:lnlnuryuuasarrlnfiulJ:fiunorrnfi nd aur:au.uqudur't

scletottum rcIrsii dtnllt{tfiul:nlun''lrr 6o q ld6 ndrlrildar:

1.4 goutsogooms5o-a

1. nr:dnurniodrflunr:;fnultruuflaaoudordu (experimental research)'tnuld

n:rnrqdumr rurnrdurirqudnnx ,o d, luanrnu:ndou$ngenlrrulnlnd,flurr:rmfi

rorqutidnurrnf,onrrn'orurrufrudouo'urdoqurornnrsnrdr? drmoniludl:nlu dqilin

nvr8rrr:r

2, pdudHlurwf, nurrfl ufi uqnrruuo u d lft rnuiras,d ldld*r nr:rnurJqnd

rcduilfirfiudnhirfiu go rdufirun: nru'luu?nar6utlf,nrrrdonr:frflurrrrfrudouo'urdor

u'rl'rnfl :rrrrdri drm o n uraltn1u fr{ rinsslfr.r rn rr

3. ar: ln lnusuua verr ln fi ulrJrfi un s l ur f, nd lulrlnunfli d lft rnr:J6o nrft {aq

nr dol#ornqnfl 1fi nrsuurhr{r r o.rr?uhgfin oinil:swrslvrsdr fin

e, si?rn 6oc1#fru{a.o.s rrn n:ilecra?u nr:rn un:un sail n:oi

s. durl scterotiumrorsiildtrnr6iou?qnt'drduslflu{uudufrq ornrl'oulfirifinr:
A al I a d e

!a uvr:unqu 0 ufl ru2nqun viaqrn do'ld nor o rlfnffi uun srir nru rfler urd6u
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r. drurj:6a:cd1#ilnurlfirri

:J?rrsrar:lnlnuryudrj?urs o, 35 ttn s rao fraf,nil/n:to1{

rjiurilar:lnfiulil:fi un orurnd nddrjilrar 0, 3s un s tos nfru/nrsar.t

nrr'lriunvhila rifo:r sclerothn rolfsii

i. d:urj:ntrldrrri

nr:ro?qrfiulsrrortianr6orlfiui n?lilq{ turnrdunirqudnntlnuelu

drurudo $ru:ufiq

s.rsi:J:gnsuro.tltandmorti'rrn6orlduri dru:uilnsiodu ruf,nsiodu

rirnrin roo nrdn uncdlilfn$dncion:corc

nr:nJduurrilnrqorarri6nr.rrnfl lufiu irn:rsr{ntltflun:ndlueir.rlu6u

nr:nJdsu$rJauJ?urarr1E0 lfi 1r?r n-nludu irn :rsdil?urarnqlulolounto

rrn rJiurarnqr{oer{oiadrflurJ:sluililudu unsil?uriltqTrJ:unarfiuudduilss},ili

1u6u

nlrnJd u uuil nr qara r rifi yr rr*rn r nludu nntri:.lrJ?u',*rd.,,uu fi riurf.t

nur rdt,,un6luriudfln'onuu tdttltionru uuadutl sclerotium rctrsfi

r.o rJs;lauridnracrs;Iddu

r. ilr1#yr:ruo'*r n nr:ldarrlnTnuryu un ceffi lnfi u}Jrdun o rurn f, nd eio nr:rt?rg

r6u1n$n csrdil:rnsutotH nndntoltYrrrfrs.t

z. rh}fn:rudrnar ornrrldar:ln1nu.tru ua var:'la6u'[:J:fi uno lrnd nd cionr:

nJdouurJnrqarerrifinrcrnfi uril:cn'rt u6sqilelrihvrtilrnrnlududilqnd'rrr 6or

3. rirl#nrrud.rrJ:yfin?nrnro.:nrrldarrlnlnrryu unsar:lnfiuIrj16unol

rn f, nd rio nr:n uq r tdu r, sctclrotfitm roasii lufi ud rJq ntir rn fi o I

a. rilurToqadugluruonr:nruqrl:nf,nntfirii @iologicat control) sisrdol:nurl

rfi ndrl riu nrnlfurlll qorn r n 6u

5. rfluuurnrdrrursaldonlrflnuvru$ncnnnrrl#ar:fruntnr:tnsflr tCoan

er:rn fi riluft udnndrlud.: u':n #s u

o. riJuuurrrlunr:rfiu Xndr uo rnrrlfiJ: slsrriornieqrn 601fiJ:cnn nrrun fi o

ldornqnamnr:uudufi.r
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z. ril uuu:vtrt r dr t o r nlrn:2tff 0 urn n luJadlu dn uor sr o r inq rlr rdr rio u rh hJld

ri.rdrunadunsHnntufluorn{nqrhnirdonfirsrn:,tnrdrurnd'ou d.rarurrarlurdJuuur
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ro n aT str a =orui o-o dd s cs-o o

z.t undoduroodd s:nouuajTaso a5rosooarsladu

dni{r nrn{rriJudnid fl o'rdil:vnom oqt out{q do r{rdr'r nru {no qilu

subclass malacostraca

superorder eucrida oucarida

order decapoda

snrborder natantia

section penalidea

sectioa caridea

gection stouopidioa

n'nuorsr0{drci'rrniqld rg dorjdor druunld r rirudo aaur-afi s do

rJdor :uxd s rjrhnfirdfunm{dnuagrhulufiu0'ru'E aruonfl d {orJd'ot riru'lunr:

fiusrnr:unsrflutlfiu arudrdri o n?o:Jdor rhrfirdiruriluuru,onciurhnfirddnrntv

ldrdu nrnrfttirdr ftfirlnru riludu

In rr afrqnruuo nr or rft fi drd'rurrJfiiq ord nfoef druuut o{eir ft rion'h

ryrolnri (tergrre) r:J6ondlftarudrurir.rdnqllnutdturirr?sndrng:r (pletra) rtnsaru

drudslro.rrftriun arctslu?i (sternire) nJfionnqrn-rovnqrurfrutolfr on dluuu:.ur{.,

u?rrarrton drudrdnqu,fltondc z dru riun'ir branohiostogito aeunfirrro-rrrJfionnqu

ri:o;duur n u s o nhJriundr ni (rostr'm) oqriilrsnoudl nrirruan.rlupJd z. r

rd
ufin{ytu1
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male seglrent

Idgodlt or lcrlG of iaf srfan-

pJd z.r uda{fnt.rdftlnodrlilnruuo ntol rft

du,, uoruster (31)

z. t.z lnt'ra9rl rra so{rfr hsnou{ o.:ril60 nft

nJfionrftlunnlflnfdrnrftrufl 2 r$il60 rJ:rmvrd0nntiuldhifiar:

runnrduulnurnnrrdffrnfiu6ol:rirrdr rnrillrmrtilfisnuurtr6rtsla'nilunrntft,rJ

r:J6o nu{r fi d't:fl 2nrnnrdsuriJufl ruil:vnou

5J6o nrft rJ:vn0ud?udr:dunltidriun'il nitogenous polysaccharido chitin

douriuld :rud'rfluunnrduuduiluAd*rtr{u{{ unrt?uo{lupJcr:rJ:3n0uts{'[rJ:6u

rrl6onrftrrlhoonrilu*u.rlda:;du6o , _. , -._. r
1. epiorricle rayer nJ6o n#uuu nqrt or rft rJ:vnsudroJilrfi ufiulnfl ndu

dlrifi un..ro nr*irur,ilro u nn uo ri', uci{r finil?u mrnrrrr110 0 nfl 0'{ tn 60 ttdua rlo s s udt c
JJ

druludn nru f,uf, fi fl *r fr sr do u'lrifi arrlnfiu

2. pigment tayu, rfludu endocuticle il:snoudruar:'ln6u :?ilgirriu

$nntfioutlnrqnfl nrntlnrfiu nis tanned protein

3. catcified r.y* #udrJ:cnsudruar:'lnfi u d ldi e fi rn fr o un n rfiuu i rn6o

gnnrfiourligarrioudrqr rflt #uduon{nx1u?tulto{ril6sneir{fiuuciassfinniu Ilfi

nJds nu urn'irndl n'lrrft
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4. membranous tayer nloriufl rmcalcified ruyer rfluduluqntornJfionnd

hj fi un a rdg u i ar:rj: c n o u'ln 6uun ;1J:6 u o qjduu rrqu, ulrdo epiuri'm
.f6--9.. < . v a 9 r c - tlun 0nq{nsun?'tu?t u1u'hrrlnnnl{ nunru:ri.t-nro.tdrlteinr:riu.rri"lcjolf,u

n'11 rn fo uriuft naml uXtJd z.z

3eto\

epiailicle

segluo

tegumentol
glond -

opening of ducl,
ol tegumen?ol

-/-o'ono

I

I

pigmenlcd
loyet

cdcilied
lcyer

loyer

duct of

glond

cti&tttrkffi*[to-w
interpn:nulict*t"-)4
cuticulor 1\
erisn \)s

b

llll-,..
I ll I cono'

pld z,z $dn{ ril 60 n ft r?rrrir 1 n1 il uuxlr ?1{ I 0 { dl dl
d
flll1: knkester (31)
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z. t.g n:;t,:unrrurjrilJr ararrlnfiuun sarr lnlgurryu

lu n:surunr:urJrtrrJr oraulnfi uun sar:lnlnuryurrnrildo nft riu dor

ldnrnuwdru{udu1nsfl nfuns unrlrunordrJ:;nouornnlfio nrft ft un u4f
nlo'onft (wot cravdsh ehe[)

I

d**rfiilur{l (wohing anrt drying)
I

J
jgudruncunrrt 

Gdn ting and rioving)

I
nsnlilrfiu (rtoprobioizdion) da ts*N@H (r:10 wfv)

I d cs 'c rzar z f,rlu.t

otuo c*rrl

n'ondjn}Jrfi uosnud.l (doproeinizod eholl)

tl
nfo{ (filrring) dN C*-Lelll
usnlrlcfiu uanucnqoan F---drg l N Hcl (r:r5 wrv) d

(Fobitr reoovery) (dsmircf{don)

I
nIO{ (filbring)

I

at €q8lilau?o{t?al 30 ulri

+- 50 % NaOH (l:10 wrt)

d roo' q $:tunar so urii

drt <wasflna)

J
Astqantin pgmenits-Arn"nfu1fiInu (oxtrrtion wirh relono)

outrtur?1 (aryins)

I

r{onhftiz (bleohine) #?s o.3rs %Naoq (l:10 wrr)

I dqoruqiir?ornnr s urfi
dNuncdrl#ud{ (waehins md drying)

I

'loInusru
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nrrNd 2. r udn{ nll:Jiuurfi guo.rdrj:cnoudout ortf.runcrildo nu6.:

l0

dr rfuarr ln 6u1j:6un o uur f, ndrfu rfl u nr::u o.r rirjrcn om s.r ln fi u

rdrfi'u1j:6u rCoriurjiurstorerrlnfiusionrrlfiJ:sluili flionnnrgu?un.rrusn

}Jrfi u o o nrrnnr:afinor:ln fiu riu

dr fl iusqrirj:vnoutjow o.r dr *a rrilfio nu{r n u.jri or rirj:cn o udourliu

rdsr riuueiil?urorsir riunt uam lun.t:.r. d r. r

du,, Hoog Kyoun N. and Samuel P. Moyers (2E)

z. r.a In:.ra9r.:r a.r ln fi u

'lulrnrrnfi ln6urfl us.rdilrsnsrlllo.rInrqafiqdr:udrfiu1tj:fi urf oun arfiuu

d.rndruna'{duoqrirJ:cnouln:{a#Nror nnoulrudrfluo.rdrjrcn0ilrB{ connecrive

tissue ludn{rdurgndruul niortaq'laa nisdnfiulunrirrryndro,rf,r nnflnu.rn2ru

du n-uf : s r a'r.r 1n 6uun sltj:fi u dudu 'r iln u rdrana lnv,rordsrdsf;rd.rrnrrvf
(bioslmthesis) ttnsfllldoudnts (degradation) drunr:lfrirdrdndr:dunnolrfilrcnouddu

I

l"

s{rfij:cnou cr&-q{fl{n? nJdsnu{.r

I:Jrdurf,ruun

hfu
la6u

rd'r

nqunnrflou

lrqdoedoie

nqlrJrunerdur

nepunflrdou

rrqurnrfle
d

!'rf{rflnn

Astaxanthin

35,8 To

9.9 70

L5.9 %

3E,I VO

L2.3 Vo

0.8 Vo

L.O %

0.2 ?o

535.0 ppm

1611.0 ppm

78 .0 ppm

L69 VO

O.6 To

23.5 Vo

63.6 Vo

vt.E vo

L.0 70

0.7 vo

o.3 vo

200.0 ppm

180.0 ppm

10t.0 ppm

#o uriu ri.r dtuaur'nurfrhj{r u?uu1nlilr::uena il: s n o udru o 0luXnriril u s r riCopyright by Mahidol University
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rhlnoudugru drniuqordnsEstsn'rsfl sr lnfiuorngliilonf,rrJrgnoud:ua{ridou dr
ugnrlunr:r.rd z.z

nrrrd 2.2 uda{ 0 { tirJr sno urqnr gr or lir dum nuJ 6o n ft

nu'utl'lgl t 17a solution on moisnrre and free basis in DMAC (dimethylacetgmide )S?o LiCl

duf: Uong-fyoun N. and Samuel p. Meyenn (2E)

I n u dr l tJ 1 n 6u ki a c a r o 1 u rir u a v q n d o o a n rudrsrd u lryrfln :r agr.r

ilrsnoudru n-acetylgtucosami'etdou6nfiurilulqiurrgnrln:rair.riiocor6o4 NHcocr{3

tf.tdtutnatiloicrollndu fllnlsrusurrro{dru dnusryfn:rairrniurdurriulnfiu ueifi

nrrunud aoetyl group (cocHsl 6o cotlonwtl ln:.raSr,r1urnqn6o

NHz

lnInuryulndu

n4tr: uawinger 1zs;

J

a

oqtiil:snou $ruru

lu1n:nu

d'1

acetyl

doacotylation

rirnrrurfin

resifrral amino acid

7.01?o

0.L %

19.6 Vo

7.5 Vo

112 * cps

6.5m9/g

OIeOH

llNcOC!11
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t2

z.r.s nrrdosaarulnfiuludu

n:udrfiqtoqln6uluf,u6o tfluurrirnrfuouluiqf,n:nr{uourfl:rc

tflurtrrilto{o1?fltttntnn'{.rluto{rdafiunirilufiu usnrlnd,iol#u.rqlu1n:*uuiqnt'
,ryndtolrdorrdrurrnwillnfiuagauoqidnrftunddru.rurrn rf,rfduo{rn'ud'1fin1l
niqrfiuln orq qatrqfr ungarrurilunrnrfluriro r{iutldflr#uluwfllnduoqjrJrvurar z.o

6.rzo rrJolrdudts.rrirnrinu#.r lnduwrdrlrJo{lufiudrururrnlu1iltorryrnmar n.,rd
ln fi urdrqf, uwrtr lffl nr: n:;du nrtrCuriur.ordo l fi un€d drwrl ll'ln fi ug ntl ouan ru
lun n rnd hiuru lnfiudu?qn f,t vrhbfo'nrrar ur gu dN n du o ucio lulnl1u (cN Ratio)

lurgsgnrrdoudn1oilnun{ rJilrElulgrlu{0'rnrsrfiunrudorn.,r,u,du1fiun?tidr'

rnqilif'rd',ururdo$unlddtjoe,anruloduldarurradrrfiufun:rustjr.rrfird fiorm;fl
n1tfr t.r$10.r ofiuntuar:luln:ttu nudr enrnurndoudfl ss nfnulnfiulufiu 30{0
nJo9rdud gntiouaaruldlulsrlru lunarfst ndr z rdou (Arexandsr,16)

lududru urcaudr iliun.rrnsnl wrdo 1 fi unidd d o sa n ru ln duriJ u
{ruruurnilrsu'ror roo rryndsiorirn rinfiuu#.r{1u?uu1niltsu'l8l roo tryndgiodrnfnfiuuf.r r nil r{lfirJgurar g0-99 uJsiduci rflu
rdsuon6luri?,6r d:udrrfiorr,flu,6iouunfiriu uuadur., nr:drdo$untddflo{+ii,au

'Js.llalt{uutu'tfli

ludu lautoentnonous microorgaoim) rflu{ruruurneirr:ntjogaarllnfiuld ri.rdt#uiu
drlnfiurfluunsltomrfuoul"rrt* eourco) rngniiluudriiolfiun?dar1r:n1#ldnoon

ranr rh'hflnulnfiuuurdulstsrrrnarurfinludu drriufiudiinrr:cursornrsd du
rrsnfiIuritrdndtisuearssrmcilu'rnfr zoo drurqndriorirnrinfiu r nfu aruurnwrilu
*.ndu stqttomyces rotnturfio rdo rvo"oaa dru6udin'lrrsu,tu0lnrahi6rjr;:nn:

rdo $unld drulnqjwrfl urdouunfi rls

nn lnnr:einsanralnfiulufiu

rlfifiiornrrdouenr0ln6u wilnarjciuunfinrisrq{d.ru?uuln n?n

acetylgucosanino, $u@nnmine, acetic acid tlggtt0ff]UfflU NI{-t d.f6r:fjfynOUrffifdty
gndouenrucioltj6n lnunr{usuorqrurJ:nnrnrfjunr{uoulnoonlsrf rncrse druo riiu

$unitirJfifi?udtrfino'nltnndoue nru 1u:;u;urnl&ui rJfiffiorla'tnglnde{sururir

urn'rrdlriuru',ori, d.fu,uqunarlnfiurciturnlnqj un;ocnrulCurnrJfiffiornrrtjoo

anro,'jumnln6ruof drfluaruurrwqnlelnrlnd rilunirmsrowirjrsnoudrflu
Aminopolysachrido ttfl! N-accetylgucoaamine mnrfugnurJranrndlu acetic acid fiu
ghrcosamho usl1rtrfltlwqnrJnnrJriou00nul ororgfllnurynnrlrC diacotylchitobioso

rflurilruoldil:cnouil?oormclflulilldd chidnauo enzyms wtiouenrulnfiulrtrflu
disaccharide riouudri.rtvflrirtjou6ndnrdrfio chitobios snzlme lrrhnruhroqarg{

Copyright by Mahidol University



13

lnrtrynntl:dl#lrnnoonrflu acetylgucosamine 2 tfrunfinnlorqidohJfiogqnrii,o$untti

tjosaorsldlnoiru unstdolf,unltiarrr:nldrfluunriqrornrfuoumsnn'Nru'[d n-nuEs

tslnr:tnJ:anrnludardeu qmorwqnrirlnori,,iuod*lu firdus nrqnd dqiludnss;
,onlrnuodu$unidnrndarlr:ntjooanr,ln6uld uontrnder-,!firdonfiuvritiutsfin

crlrra afr{ chidnase snzyme ldtnntnnrdgnn:rdunrnlnfi ulduri r6io sr,qr,myces

riludu dr u furd l lsrid rdsnlo{ fiu nr:doua n r,ln fi u lduri

chitinaso u*puld deplymerization arslnfiuoondlu otgomor do

il:snoudroililtt, N-acetylgucosamhs iof fiu
erhitobase nlo N-acetytgucosamine tsb'fnsln.frfrudrflu o$gomer ltnu

dimer (chitobiose) tfl U X-acotytguco.qsmho

dr nfu ln fi uluur n rdr rin o{i'r l dlu:6ulutrrler:il:cn ourft do u nlt
tjootsi nn lndfudourrnndrnrrdouln6uu?qn t' ueiduqndru! s{ nrrdosanrulnfi u

N-acetylgucognmino olgnfJduutflu 
""uti" 

acid, glucosamhs tloulltflo unrorlriu{d, f
dttrrJd z.e

0ligomers chitobiqe .riaX"j--ix!:_i/i-
[;'-'Ar t;,,
t\ ' 

/V'AcetYlgkrcosarnine

/L^

fu,oH

i/-\'
IN.i- VTi-YH NHT

Glucosamine
(2-arnino -o-glucoec)

+
cH,coog
Acetic ecid

CH.OH Hlli/i-\rv\"Yrq* t/Y irttou\ L/h H\i-i Y-H Nt{ CH,OH
I

c0cl{t

Chitobiose

rJJ
1tJfi z.z ufl n{fl-uno ucl or nrrdouaaru 1n6u'[u6u
d
llU'l: Alexander (17)
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z.t.o nr:'l#r h;lsminr{nrsrnrnr

drunr:druuun.rfrnlfrlr

nr:dltn:rndln6urCsdutfignttunr lnufninsrarenfiJrsrnaruno{

unudttavgnflhurlns Thompson Hayward uiu-nrnfldflerdnrdonr:drluanigoginrlnu

l#onr:tfifi Dimilin

virunpob (37') fnurnntorlnfiusionr:dud'r Aedes aegypd, oilex

Erinquefasciatus l[03 Toxorhlmchtites spondonr nrulu#o.rrJfirifinr: nudrflHnsionl:nlg

i, 0 { : su r tavr, prryae $n s Rrrff fi .r pJd 1 de u r;rafu o.r riarfi l ft,

ttasvihnpob drdl oliver ot al., (3e nujrnr:dtm:rc?teir'lnfiurCorilu

ar:dutftriu irjrcfinf;nrnnnrerodrqdrsriufs fleraeiodruriuuun{rrrus ravar ldstir.r

nlnt:rqfl unr:ldnrrnruquntfi:nrn dcrurrn rflrl#ru n r n n rsrfinnrulu ?r n'ru: cou

t ol nrtttiq r6uls unaihjrcfrrinrnrh}luu nrsirrfi uftrn nrs!findJum riuld

Allen md Hadwinger (15) :1u{1udr natorer:lnln[surfludrfinrlrdud

dodrurdol:flf;r unsnarudrtiotsrnrrnudrlrof,nriu rf{Rndsnunitgrfiulrrunsnn

nfinlrtrdlurndu

Hadwinger (2q nnfr oulurfouJfirifinrr nudrer:lnfnuwurrlrtf,rfinnr:

dsdiltlo.lf,lt PiEath lurryadrfiotdutirt Pisarin d,flu *o*"anoie ddruciofirnr:ulol

rdo:rlnurfinrrnrryndd:dgnn:;{udrods:r ntqduuilfiro{tnlrf,rfrufr1r pi$tin lu
rsu;$:nw#l udrft rCld, u.urlnduilfrfiSurrandrlrsn dn'rfiurdo rr Fusafim -rroi d
drrnnlddr rftearrriodrunrulu r d:lr.r rm ;arrln1ru,ryudnrluniudu t / gm fina

sio dlr u rYu rdo t't Fusarira solani u u noln dol: la Inuquft fi n n dud.r nr: n gqt o.r rdo :rd n

nnfuffin ldrffi mo.a lingam, Vfuticilhtm dqhtiac, ceratrcytinlni, Fnsariuoa ror:arn

ggm&lrcjlntg,, Ntsnarai fuascicol4 Botfiis ciretia Sclqotinia sr,lerctiantrtr Lt?i--Altsaarla

t,,a,oicae dnzrrr{udurorgrrlnlnunu 29, sg,480, 59, 480, 960, 960 ttnt %o/gto,l
nrudriu

Hawiger md Adam 1zz1 ilnurqsrautifilunrrstruldofl r olerr lalnnsu

llntdlt Pisatin nndnulurdordudqntrunoudror{o:rnnrusfin u?drnrlonnrrldm'q

x 0 tt dlr Pisatin io nrrdr un r u'lrnd rfi nduturryn dn'tn E'hifnrn u rin udn n H 6rd ldrfl urlo

il.r{1d61un1rn0udll0{rorfir rdodrrrnaaouluoru'rldoodunu'ir erur:odrl#nrr
rt0ft Mycelia {oitFusadum wtanii #rnl urnrdrflqernlffilunr:drurdo:rhitflurinrrt

nruld ucin'r$fiisldflua-ngruq,s.lnr:fnilr nrulu'lnsre$r.rtor,dordso'r +s drlur
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ra-rtrndgnnneoudrurdur', nudmrrlnlnusud r,& g^, dlur:o?rqnnr:tururflu{

un ;nr:toiq rfiu1nt ol rf;O Fu.sarnual lrirlr,il{

Ksndra ot al., (29) nudrrdonacsursndo':lrfldunirrriudrr, or*
sotani wircdulolrdulsd chitinaso uav p-ghcanase rCurlndu urinnlnntf,.rrnfl

dtuiunr:rjnnrjriourdul.rrfdti.rhialulru,fiul#fnnu usinfqrryadtsqrdorrdrrjrsnou

drenrrlndil unr f - r*r-"* rirogafuaqunr:rfinroq rdulsrtltq z rfind
Inun&llillursn dtl slrdsrdo f,rarlr:na9r.rrd r tsri endochitinase $n t

** - ,P - 1, 3 - gtucanaso dtrflurdulqfdwnnnliqrryndrsudo:r lnoarurrnrfiu

rJfifi?arldnr'rrryadinn :;rdrrrJfiffior.,rousndo'rriurdsn ftrsarnr,o, sotani drunrrlf
mnfinnrlf,imilnrulurrynd rJfifi?urdrdszriunr:rCuduol,nuoran{rsrfun:g!lunfi

,rndruodsrl drJrcnoudrurdulryfd*rnr:tiouenru (endo-chitinaso unr u*-f -

glucmaso) rrldqnurCuduru., nRNA dlndn phonyratamins Fmmonialaae (pAL) doilu
rdulgflu:uuij phenylpropaooio lufi#rrrhhJqnr:pfiq rig,,i,,, flavonotde, isoflavonide,

phenolics phytoalexin (otifiugal) tt0U pisafin (Hawing€r ol a1.,25)

Koga (30) a $ 3tn untfilanfil iltifl tlra-uuru r qf; f,i r inur El r gf; f, n urrdoe

riurS rl lqddrilurJfi fiiorsioft ulufh nudtdorJg nduo'or* oxy spon m arluuuu

(Dioscoroa opposita tur:ntlkfer:1n6u, ar:ln'lnusufofilnuqnnrlri (chirosan

oligosaccharidos) rnslofrlunudl flnrrfnrh}flrfinr6llryriln6run rdorJqnrdo Fu,garfim

oxyslontm nllu fnyuanttnrs flenrosus callus nu'irrdttlgf chirinass uav p l, 3 glucanaro

gnf,nrhtfrfinduniutiu,i dtlrfi uln6run gnairduriuu,,u rnu'o,irrrfinrdillqfln
firugl

orchl et al., 1ra; :ru$unnnrriilnurlnf,nddoaanrulafiulufiu lnun'n

r6onlnf,nrJ:gmnddooanruln6uun;rfluqaf;ndrurdol:n (chirinorytic and anragonirtic

microbials) trnrtoulfirifinr: 6o steptomyces rp. tndouuuqniln @read) f,nurnntol
nr:rhldunlddouaarslnduuutrurdu.trdodrsii Tbree layer methods n'urdgsr

Fnsarnm oxlsporum uuo1u,oJootdadtrtutou Top layer tflu gott" soil dr!fiu brsad 11nt

soil iruriu"niun iufiu brsad u.lluurfiuurJiurflr{io steptomyes fiurdonor1-
oxyspontm uuo,udoordud ro, 20, go riu lununnno.rdrflusTrn?llql (aoil only) fllr
trnno.rdlri soil dzlriubread ltnlsoil drttiu cnitin d:lriu bread fiuilrdr *0,-
oxyryona a nnlnudriunr:n nn ol uenr drnr:rfi u ar:lnfi uun vrdo l fi unitiddosaarg

arrlnfiu fllulrnn?uqudol:nf,rlu#ouJfirffinrrldCopyright by Mahidol University
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Hawinger lzay d.rif nurrJfi fiiartolar:lnlnuryu Inulfri{tlrfl udq a"nuoi

t orar:lurdordo f,s drtnnn nnt*rrn ilurryad ower ousn dtYrnudr arrlnlnr,ryudt

rilulndruoi:J:;lurntsdrfirlurnqnlorrJ:rlnulurdsrdsfls rnrirlulrsrirurdr}Jlu

rfiordsf,sldo'{ rgEo udrtdrlilnseunrolufilndua urinnlnrorar:lnlnuryunrulursnd

flsinruad'ududou urt'rcnltufinqnnrtiqdnrslufi:rndoerilu:Jfiffiuldouuauor

nr:dodrulun'nussdhirflurlrrl uri:rlrflu;ilror gotysucolamino #runnlndsfrudu

dsutslpNe $nu RNA {nuhiaru:arfiulf,dnrurtiur60rriunourdr{rdsrdsf,slu

trusr:n) ufri{nrhldrfinnrrdrunrusislrn rdsrsndrdsrdothldiuar:lnlgr$ryud 10

hln:nfiwdrufiurdott Ftrsarilal solani f. sp. rfinoludrumutdrrnndrnr:hildiu

ar:lnurJfi ffiord dfrugi s ds l:n d rfi ndu lnu n n l nntrr: r nfitcldriloq n odr r{r finnr:
a aq i*toiqrfrulntoufisl:nld

Benhsmou md Therisult (18) nudr arrlnlnuryueiilrragiodrurdo:r

Fnsarinm oxyqontnr. sp. ddrlr{rfin'l:nrCurlulrr{lorndd rdaanJ:dargdludnn o.s

-2.0 mg4rfol#rn6ouru6n f,lul:oannmudlorrgr sq:rnlddrurundo

Hadwingen ot al., (zg) f,nsrnnt otnr:ldar:miilourufindrmrd un algn

luqgrurrluuilnrtnr;rlqnfindofiurfluraar sfl nudrnrrldar:lnlouryudtJ?ulor 1000,

50o, 250 lasLzi /(g[rJfinrniu aur:oflolriurdo:r Pextwcoqorella herpotichides

lnuflortiursuu:rnld}ffin unsrfiunrro'nraurfiNrilnfiounirriu uunolndf,onudrrrlfin
e 44 a *J
{rrerdilnnnfrnrfr'uilu L4, Lg, 2L Lt?tJ 8za nlldrdildrfunr:lnnsl odxlrfinunr:ld

nrrlnlsrffiudrudstdorr &hiarlr:nrfinduldriurdorr6nmnrurfin (Aren and

Hawinger,15)

druiurlfifi?orrcudterrlnlnuryu tdutl r,roro,rrz sotani ungtryndf,s

orflu 6nost1 lunrusndino'r ,dursndrdorr ntsafiim rclaai dufigriurqndroln'r dl

uenrlulrJd za

a Copyright by Mahidol University
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FUNG U S

PLANT CELL WAL

PHENYLPROPANOID
PATHIfAY

-) Enz ymas
Chiloson-lnhibitr RNA

7tl4 z.+[anlrJfiduniudrgfldxarr1n1nrsu, rdon Fusarium sofsii u0sp{f{rsnd{oId.r

dur, Ha*iogu, and Adam (21)

trnpJd z.+ eirlnln$sunr:1n6u,tn, grl.*duiluowirj:Jn0ud0ut0.rrr li.l
rryndtolrdo:r rdorqndrdorm'uaiafiurryndrdordof,iorfiu 6ost1 rdulryri enco -p- r, l
glycmase ttflr enrdochitinass tsrflud:rhnrsnfirsndro.rrdsrrhi'rilu6iuf rfinrJfidigrnt

f,rivrsr alrlfigrudrirtsrijulilldfio durluloorfnrhficoduldnsuausrdrunruuns

dudlnrltiqruodurl Inududrutsraulnlnrsuluf,rorf,u ilnnsiuln:rafir
cbromatin tlnrfi ?1ufl'rrrrodgf,ududou'lu DNA, mRNA nrulufilnfi oe mnnrrn:vdu
to.rdudilrnrhdnfictlilrfiuostsrufitnttutfo{ phonyl- propanoid parh way uorl u dun
nfindldnro phenolic wnJCuulilrfluorrirJ:sn0ur0.{ phytoatexin xfs rgnin gs dnou

auolotrucignr:rfinl:n rdofun:rttolt6, o ' A 
resa lln: ernrrrurhrnnco 

,
U tryU end-f -ghrcanaso ll3tJ endochitinaee dfu

}{frrorfiurfrnrsflfitryndldrrd,ludqn cbitoean rtch fragment finardrqinrirrryndunr

filn6saroordur'r rdn{n'ilqrrion'rruruurfoagr nNaludqnrdonfunoqnn6

rtiq rfiulrr ( Hadwinger nnd Adams, 21)
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nrrr lir n lFqomrn^unrr#ru^unlla'nq

spiegel et ar, (3e ilnurilutrnlrjrdulnfiudlftrn cnuhoom meu luu.i
tolnrnlnnrJdsululnrnuodrl#r1 lunrgndriu (chhero cabbags) laurJqnuf,nrin

n:;ririu'lu6udrurJuil:10 (oandy loam soir) dqontqfieir{l (15, 20, 30 1jns 3s 0{f,.1

ronrfrual iniruol'llrflot 6Nu) d1#trnnr:1#{orilqn: +z* (nin€ral rrear€d prants)

clmdosm (cLA) lt03 uroa rornaldoyrro gg indrrmulrlrflttt rdarJgnfuld r+ iumn

{orf.r l rfin nnn'nnnnowudr lucriudH{u cr.a r?s ur lufinnrrndriu ilrrnsu
drsnlrutdldutslluln:nu drJriosoonururnndrludrfudffi{oriluu, crandorm

(cta) rfluar:d}inmorila drJnnrjrioululnltusthdrr 1#6niur6uzrfu urea

rornaraehydo grry lufin n:grdrtu

I

I
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Lt2.2 nCtnaoo

doarrirudffiiiunflunrodordu ,oy" boan, eoja bsao, Chinese Fa llnu Manchurian

bean

doinurgra ni oycnearax (L.) Merrill.

Fmily l-egumhosao

subfamily Papilionoidao

z.z. r d'nuarsflr lirr1ngrhlilr o.rd:rfi iior

tfrnr its ufl uf, #lunr 6nfl rir rtru o qhhsular zo uJ o {rdud 1Jr6 urJ: g lrsl

+s nJsirdud lnudrbJosfl nrdud{n:{nlruq{o{rvudr s0-r20 rryufitiln: mtrtiqrfiil

lsruord'rriliiouilunr:nJduurnJnrrsoulodruXrJdr.runseirivrur 'lauduo{fiua'nuatrn-u{

n::urorf,urnudnlflrr2ndol #ritndsorfuldiunnenslqx0{nulo?qrdulnldrrd dat

rud{ qorrqfi u.,udu nrrrqnuerr;:aitorfiu lraros$uatdn1f,t dlduo&rtildoq

il:;n oudrg{sua njdo r uu{o rfl udrfim o rluun s fi r u$ ur luu: nt o rtirru ils qfi o hrdu.r

rfinoqjn:rr?ou:ntordrdu r?sdaorrYndul:Jrfludrfintotluo9rdrflulurdut (rmiroliaro

rc"rt ,,urdotrrflulurJ:rn0u (trifoliare toaf) rfineduduuudrdu d.r drulu unsflnonJn

nqulrJftururf,n.l drfldunnsirqfiulilnrur{u{rord'rrnilor nr:unndrtortYrtrdsrffin

mnnr{r (axilltry bud) nrlfnurhu'lueruritc,srdrdu {rurudqwriuurJ:bJnur{'u{

$ncdRlfirnndsu nrlriqrn-rornrirrniilor'lncidufiuudroun:;finoru:nilrrnq rtun

drnr:niqr6u1n:su;fisu00na0n (vegetativo growth) dlttrflu:ss;dflnr:a{rld2utsc

drdu dl rfiumslu flnr:eseus1?rrr (food rosorve) 1{ttrnfunr:rt?qr6u1nlu:stl;?tfr.t

00na0n (roprodrcrivo growth) gioltJ risnono,ol,Y.tndoltiluuuu racems fiamnnrdrl

rra snru 0 an:fito r or dr durn g du$ ur dr ur uno ndo uhiuriu o udu oqj riun'u{ an r n rtrn

dou 'lnsrsnrrqonrqfi,,uro.ludu nn-.rilfieuiudrnsnfiwn'srurhJriluiln ucin;r?oosfi

fln o-s iln luflnosflrufin r-s ruf,no{nrolu :gosnr:ro3qrfiulndruin&rut6oro0nn0n

oufisqnud rlundr:;ucnr:rt?qrfiu1nrn-loonn0fi (reproductivo growfr) nrln?qtfiu1er

r ord'rrr f, slrnh o o nriluttutdd',riq ld g :st g fr o (0fi tr:at, t+)

r. nr:n?q r6u'[n ri o u so nn 0 n ?r uludr nr:ttiq rfi l'lnrds nfi r dr rlr uartr

torlu
z.nrrefrqns n$n gfl nnn ontuoldrj:snsut s ln nn fin

,. nlruruu ri't n rinurft t o r ru fi n dl,fl uwu ;d fl n'tttu du udru dl fi linu#l

trnri'rucimr t sr firbJqnr fi n
Copyright by Mahidol University
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z:.2 ti:rr6o.rn'u{ e . t. s

nioaron-uf rc*z dnlCtrngnnarrsndteron-u{ &-Lcr (rainung #

4') mnldniufrufru{c.n.z dcnrfl nnnorfrrliurildun ;ddrlrl rfl untan 6oln'u{h?

noau0n drdudrixluririllrJdtnnrtdoudr*rurflrflu'rrdu lludluuasardlurfluflrir

nrntiou quhvurar sz rryufiun: nonilriNt,udflnriluflrirgrrndou rdoilnuriunsu#rfl

nrurrflurfl06run25 hiunn.irualultudolfluurlnruruilrsular z drjmri urdnflih{rq

drr m Gitom) flflri'rnrndou dnusc$dnrisudrqnnu

z.z.g nr:rfinlsntud:rfl 6io.!

ti, rndslriJufr#fllsnnarul:nrfidrnrs sarriuiftrfisldnrri:nnr:

tnsn: (rz) r1u{1udr nurdol:nurnn'ir roo rfinuudrrrds.r $nsfirj:curor gs rfindrfin

udrdrlrferan6nnanrotjrrflnrrudrdqnrua:ugfit ilrsrflalnsnurdulruuun''rrnfior

rrnndr zo cfin 1:nutsfinfl nrrldrtTqtnnrctuur.:qqto{ nffirnrrilqn ur.rsfinduriu

anrnurndoud,nrlrau rfofilndausorn'rrr6orci{ud:rn6{ouod.lroarurror{rilrnru

ld narrrfl,,nrudrfindurfuorulnfiuudurTurfinruodu n21l1r{ur{rornr:rfinlrn I:n
rodrurdsrdrfinmnrds$unitiderdqfio dur, rdouunfirts,Ei'utul ldr6ouCsu

rfludu druiurdo:rdrflualnqtornrrrharso'rnrdsr ianrssfiodrufiu rlr}{flnrr1#ur

florf,udrf,nriuodtn{tr.ll dur',lufiudArn'tgn'erdr6o ,6iut'r sclerotfim rorfsii saoc.

,ilurdondfinrr?ilrnrrninnrurirlnn srn;Iuu:rluundrurs.rlnn i:ru'rru'irf,ror#u

ro'rnrfindfl urnn'ir rsg iliin

z.g dnrtfu:tnowqnurl'raodnoorilos'l SclErcr{rrrr RoMtSacc.

ltlt0lnfl lUtlfl0lnm{Uhn0illl R.fl.1900 Saccardo llJU{ln{t0 Sclerothn rolf.sii sacc.

lnudorrunsrdonntrrn-nlru{ol nor'lufl n.f,. 1911 duflundnruirfrno{luflrn

df 95A
ruu{n{tro

a a s I a @ ... Al
llrlrj 0rnf, lur!fl 0rnln{unn0 uu

Alja
Fmgi Imperfecti 0 qnil?!1lltl O{tt0T1iln 0

Clase Deutoromyceter

Order Mycelia Sterilia

GEnus Sclerltfiian

Species rclfsii

,du **o* rolrsiis"*. d nor rilunu,,rndnudurldrrlrqflorlrn uignt ror
IA
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*lqothtga rolfsii Sacc.

reiutl"fiodlrietnsoagr{ asox'al sporo ur{rce#rq1n:lafitddruvrru

6onir ogcleroda" #rfiatrnnr:fuilr;nruriutoqdulo uns:rudrfluuriuiilrirnrn

eru:nroitgunsafNrdillold pdrtr}frfin sclerotia rsosurnolufinrrnrdulu g-rz du

ilrrinriu riorfinnrnrdulurflut t-z tduuratur-uriu {a$rfiurriufirfin ,upt"tu dudr fl

nr:unnrn u.tdur rroudut arutiurfl udrrilrn sfia urriluru f, nrf, nl ifu rr rdeniqrfi u

dn sris ul r:Jdu uril utl rir nrnrj: ; n u udrurds du o ui't r aq d6o (mEr f,nd,+)

1. cutiole dtruor"udr0ilu0nqaordrJ:;nounrslurqndanrsdrilun

rn ilo usin fi rrya dilrdu n rir n urrh n rhd rio dl rfi n scbrotium 1{

2. dnd rfl udutynrr?r uril: cn o udrursn da ruu1 n ril r urtlrdu rn n sfl er:

ru arfi u (mersnin) aral o{rrn ucinruludrc$Jcirldi oldrJ:cnsulnr ufi,dn{* z+ sn d

udncrqnditulutsd,, g.zliln:su

3. cortex,fl u"fu,iuor n rind rJ: s n oudrotryn dt urnln tt' n ril ux tl d o unl

,"u di#udo rii vesicles u1nttlu dl fl s rn r:avau o qiu r n (roserve material) ft rhh{do ufi nfl 6

#udn{* o* rrynd turntsndtndu t+rt xl-Lt llnrou

4. med'lla rfl u.fuluqnd ft n r n'n u er s{ o ctdillonru riuo qi o tit t n r I 1 tfl u

yrs{rsn dH fi fi urtn ct J'rir drnrulufl o'ntl:f, sdll0{fiuatut o.trrya dddr{rilcir

'ludu **r uni medulla lry'lnrjnrfunguo{tfiulflurfiq Grmilated

cyroplam) :ruriQ,neoodudl't intsrmodiato csll doelrr:uoonn?qrflurdutdolilld

,dusnlnu.ndaumilrsar Inuncju{srtdu'lunaunw;qri1il rhd lrn; cttiole lnsotfiu

ndrqruesarnrulu do *u djrlnJrhl{ Ru{onttiludrlun enrptive nr{on

druruurlon hyphat ge,rmination lnunriutolrdutdtiun hyphal straod unuvqriruoonu'l

ornfirrol solerotia uuuln'rrrd^rdonr:riuafrlriin solsrotia na'lttnto?tguuorrr:udr +

iu lnuwrfinrilupiltrrtiouudrriaul 
"oloru,udurusrfu,rfruflr{rduourilufldrnrir

rtououl fimrflrirriluduull1 nruo{drurulrn trrJir{itoir scleroti,r- niufiurfimol

o1lt'tr biotypes lrncdnmEutndou ortfilrldruitundlr.rnnlriotrr.lld sclerotia dafiquu

dufurinfitrrJircnnlad1rf,u0 firrliuundruuu,nlldu',du rio:roat:n1 fitortnnu

riuu dourfiroroduurnirsrtinr::rudrtortiin ecleroda rflunriupJdrq{urn{sqrufin

sctg:otia n-uu:Jrlilnrttfintoso'tn,trrturdon:ndsu flci{ttehurn 0.5{.8 findtunr

(Aycock,17)

2.3.1
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z.g.z

,dt r, **o tfi m r olrsii dau r rn ro?rdr n rs f lsld?i.t r gu c n d'rm sdu uri In s

tsnr;dfundr tdstdon?r*rnrsf,msuenqsrnrrlflr? lsuuaiog brighg uagnruodrq:rndt
nrrt{rrfrarulnudrulrflnt::unfiriounn rdurrnrdutdhla-unTafiunrrilrryad udt
rfourr:Jduu1rJrilu apprsssorftm drnrgdnriu epfttermal cell mnriurstiu celrutolytic

enz)Dns tdu oxalic asid Oonu'lrlraru proncbimal ceu il:surol ,-o uiufiotoraftJ ,6isd

erur:nniqrdrhllurlnt?t nu'ttdttdof,rlnuuiu oxalic actd 00r'm'trhnrursndlrtuirrn;

lrrufrnd 1a1 drldl chandragrihr and puckdeedinddan drrdozrsfind*ltr{

rdnl:n f,u fi snw q n tir ldud tY:ru iio r tir dar n'ril norr ril u du

r::rfrnduarnss (s) nudr ornr:rsrl:ndrrnnldh.rn:suu:1n rnc

uinonoul Tnuduosnunrilrdulofltntp,in:so1CI00nu'rr0ududrds:ro'r u.rou9oflriu

sclerotia rnrroqidrulunrrfldflsduTnunsrhn'rnriln ornr:dr#0.,nlordqrnnldrrnouudqi

n-u a uil u n s t lu urJ n q d rfl u I:n w n u drdu fi sdu hia rir ra l s

rrrEiln (g) dr.rd.r Agrios irrds sol*otfiim.rotfsii daur:nrr?qldHlu
lh.rpu tol6un{n6oci.tuei 1.4-8.8 dr riufissr:rquri.nrurjn6drclurilurf.rudrdordr

rhnruilsunfo,,orluur.r lnstfinnlrrdo-rofi.rdun'ufiriuln ludourilduurfluilnr6oq

nforflurflnunsddsuliluilrirnro ludqnriordrdoqjlndriufitrqnrhnrunurCsrfl

drilqumlnnrrddrdudruddnfrududugnrh nru nr:roiqrdulnroqdule,rilfiofirdu

nioludunluinqdniua u a{riluhJsdrrranrla ua rqnau bJft dr dul nrulur:a r z-g iu
c1ufr#nruudrosnl6uduoqjld uit:atrordrdudrdou?rdrnrnsfinunsirfin screrotia

rJ:rngoqi drduwuJduuriludrirnrnludowo.rn#rdsrdrdrnrunsrdnndrlurJnd nurdr

rh n ru prinry u0 i aecondry root rfi n ldrlo u ndr nrlr?rrlr n rudr c1u uio rd u

uunolnd,,r:srtla e) &:rurrudldu du.rr.rrnrtiqo{ronluanrnurn

doudhimulgdu u'ruurnndr r fllursumnf,r uanvir uurlfiurornrrdrnluflonru
l#rfinfiufrrylu0 u1Rnd1ur:nrfinlClrn

Aycock 1r4 nrirrdr drrfinriudundrror;dqorn4frnlruau nrulu z+ iu
drd. rnl'rulonEuf, a{ Dlnr:rilrt or:rndrdwduduun vnroludqn

Prmja (34) nrirdr tdtd.rft oxalic acia drtiot ?t?fl peptic acid trgg

cellulolytic eozy:me urtjsurdodo tlacdlu1:nnBqrdrhJaftlrin schrotia luanrndfl

u.luduq. qenr4fidrnil1cdil n-so sqarrrynrfiue finrqsonfroulounc Ls-zo nrrCopyright by Mahidol University
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ldiuuar unroqjludufrnnr{uo u1ns o nlsi ioon s o.s-g { o{ilirrarnrqn'r n unludu

hirfiu x sufirun:

z.e it sonlurdoTsnriisnroiic56

nrdsuruurdmouinflqinurunvrlirqrrdurfiunnn?ilqrrrrrn6 nr:ld

t

uua'ln?uquulnlf,ngriuir:J:gaunrrudrrimfqu:n unnr:ilnurqoq Dour lufln.s.

zros unsiiolrfln.a. 2459 Howrd ldrausl#ldrhir "iilnrrnrrf;iii"piological mefrod)

$ncaiourfln.f,, 2fi2 smirh ldrlundr "nr:nzuqrlnuinti"Oiological contol) 'lufil
nn rdr n rirr riu lfiirrilurror r d.ol s{ nun ?uqur:rum6 d{ du nrsn:uq ulnu*aiift 1#

fiurdouuroufirftnriu nalornriunflrrrnrruikriou"l rfiurrndulnsrrufqnrsdrfi{dUn

f,tnurlf;d:ulfird nrrl#{u nr:ou6u riludu nioorords:r?o.rfiurdoqfiunidciodru
, J- r

(mtagooist) norto r:n d.rriudrdr *ntnruqrlnof;rii" 6quoufulrl#fiulunrurtrud

nfir lufl n.fl . 2510 Bsirne nusuurfinsdr nfirdr tirfi fitnlnfinrudrrludarrr:ndrur

tdrdoinqrJ:yardlunr:nruqrdnlfirdndrrflud:nruqrlns*r5f; @iological control

asents) irrfunr:n:uqulnof;riiriuftrfluiinrrrrdrrornr:nruquf,nlflrdufiurnr,1
a.t?!

cook (19) nrirrdrrflunr:nnilrsenn:clo{rds'[:nfnu nr:ldrdosiostu

rh nrufl orriufrrror{l#tsrfl unt'hilfinunaror flslduri u?narlu :rn rfl udu drlnu

rJn6o;rfinntfl or frut or f,cnrfiriio qiuda lnsnrr$ri{riu fiur sudonf, unlti n f o nrr

rJanrJriouar:rJffirur nloriutirrdorisl:n unyaua?reriue4urdo1duntddlririoI:n

nisd.rd*rbilrfinnarrrdrunrudufi qgr'[ufis arur:nr{ruvrudrdo riol:n ld
lnoalJuurfincro{ nr:nruquInof,aiilufl rnriururufir nr:anilirmr

nuodtdulto (inoc'l'm) u?onr:nnfion::rnr:rfin1rn{s.rrdol:n niodoqjlu:rurdfi

rJfifi?ur (active) rlorsuiflneh laornanty drunrr'ldfiqilf;inryfinud.r uloltnndlrhtr

rhnnflo.rrYurhdnrCshfurrqdrrinlauiil:rum6 rlofnonr:frnnr:dunndor dr

orf,u rdolfiunldciodru riodrsnr:drrdolfiunlticiodru (mlagontEt) tfinndwislrn

ndrrtl#lununzuqu

z.a. r nr:n:r,qr I:n fi#tftmrnrdo sclqothm rotfsii

n. nr:nruqrdrufirunn:ru

hrnja (%) nrirdr nr:rJq n flun r1 uriuu rit uii nr:d lC'nr n rlou rdu o o, ndu

sclqothn rolfsiirs fl frrslfiun&{$n sff lulto orfiuoqjfiurnusrnflsld
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uonolnd nga (3a) ldndrr6ndr nr:1nn::urflu6niinrrrdrdwd:u

annr:tn?qr uodu Inudrl#rirut sudoilrouoqilufiu drtfrnrndnrfiunfi re rdufirun:

ud:riislriarrr:ortiqld usiilrnrfin'l:nurnnr:lnnnurf,ulotirqrdsrldeur:oonnr:rfin
'lrn ld nsdo r dru riu nr:}f flol uln:nu cr:rn fl il f s n ii nrdu nrnJq nflrludud tfu

tt i A d,.r. n1:a?ilqun2sltolnufl J0

tdoo olnnr:o.uqurdu *rerothm rotfsii un rerrnqlrnfirlufiurfinduf

drl&,rn lnstJnftdo1fiun?dlududoflquralrifiriJu prasiro nisfiplnlunrrduus{nrr

n?q t o udo rrrrr q'[rn niro {udr
::rorilo O) drlfl$t"thonitu and clmingham nudr Ppudomonas

acrugtnom a$rrer:rJfrf,ru; pyocyacin dfirdo nlt,uiqnn vnr:l u n.tl uodr *r;rotfim

tol&ii

Cook (19) nrirrdfrdo kichoderma spp., Baciltus spp. ltflU Preudomonas

qpp. lrlf;d:tfiucr:tnfl ufoldunucr:mfl rfl uuumrdtunnilqurunnnl#arrmfl nr

ld nas6 nrJrrn,rndodu1f, unldluduaurradrvrduJ?rrsr ua;nuuo{1u6u1#uru

ndrarlnfl

EIad st al., (20) nrirrdr dur'r **u o&ma rpp. ,flurdo$uniddflqar

alrifilunr:tilu parasite tu'ttdu sctrerotiua rolfsii arlrrotdrdrnrsrdululasnr:r{u:au

rdulovolrdo sclercttum rolrsti tiouanrunf{$nd nnariqrdrhJnrsludululnon:.l

lnsrdulqti l,3-glucmsso ttnJ chitinaso daftldln urdu r*uoderma harzia;lltmfrtul:o

tjsuer rilrdulut olriio *Iqotium rottsii \d

Henis (27) nudr r6io Triaho&tma grurrarh nrutfi nan n ol:rfi uil fnunr:

un*irudu rindrtdvoortoxhl*rt##u meddlar qndouearo gysis) udta$r.rnnrlltnarJo{

(chlmydosporo) o{nroluunslnfirdsu (conidfim) nruusndnanaol:rfiot rdt

Trichodsma hnmaltm duunldtrn r$nennsl:tfisuunEornfiu arurrnf,utilnr:roiqlnu
er.r.tJ

flEl|TU tn lnill|0illflO Sclerottum rolfsii

Copyright by Mahidol University



25

2.5 dUqOTnUUOU

cfintsrf,urilufiu

inqdurhrfio

eo'rndud

nrr'lfiJrglusrid6u

n't?n:90'lt,

nrrrilt,{dil

f,ugrufiu

{sfirinnr:'ld

rJ:cluxti

fino loamy, mixs4 ieohyperthermic, oxio paleushrltg

rfinunnrrenrod:qrir.u s{ frurnrfiniln cfr unr oinlqddrfin
r- d

0qnurl
.t .tqnafiunoualn iln?lilnmfil g-o riloirdud

rf r uln {rJ q n riudr rJ s n dr

nilulnnrilu?nsnrnngiuo o n lnursfl rsdrilin:ausq rnqi$ns

nsrf,qrn:r rdud ros,xE.7,gEg47s$ns 1036?.0 li nrldrdu

Ap-Br-Bro -B*
Jo dr a | |

ruonuruunus?uuuyrtrs nio6unr, Uilududrutlri'rcrrnlduilu

rn 6ourf ofl rirnr ndudn hirfi u rs rdufiru nr fi uuusr o u rir fi rifo

duritufi udruilun:rg fl rilnr n rdl ar u6u eiN fi rds fi uril uduiru

rrfi u:ilun:ro rfrulnqjdurirosnun:rnilsiluoqi fl dudludrit

nrnuduioilmqilurrdsr rfrulnqjoqjlunrrr frnd.rrri so-roo

rdu6un: nlrrrulorilfi n:rreurrnlu}{rirdlriruldrirnrlr n

orouiruufi:fiurir

errihnr rn fl darrmry nrrurfl un:nrfl uir.r 6uuu 5.5-?.0 fi urir.r 5.5-6,0

duniuinq 6uuu < r.s % 6urir < L.5 vo

*" 6uuu < 10 meq / 1009. soildurirl < 10 meq / 1009.

r{oar{sfadrilurJ:slsrf fiuuuunsdurirq < 10 ppm

hlrmarduudrilurJ:rlomi fiuuuunsfiurit < 60 ppn
Aa4AJtrraaaat

n n nuTrnrrsfi nnrnilro.rfiuqnfi rJ:rngdrrJfrffisr{srfiuqnilrilu
adadrdl
frufr trnruitunrnrilusirruri nlrl'lunrrun ntilduurlrulu:neir

nr: drl sirdrtrrJ: ulur ndrfl urirr rJrun n r il?u rsr1qo 1?f 1:

rloall siadriJuilr;Iufiidofrreir rJilrorrrq'lrJrrmdrduudrfl u

rJ:slusdeiofufi rJirror6uiliu{nqeir InuelrJfiuqndfl

rJ?urarnqnrrlr:r:n6eh un cfi a uf6nn nrunrndo udrfi
A io dr a

ll.t 0{01 nlu0nuruunudrurfl fl urilufl :ru

n21! qn u a rr rpoidr rdo 6urio unhq rfl un:ru rfiafl q n r nrrccdt

fiin:ru{s.tduld'iruCopyright by Mahidol University



rlouucilrnr:ld

rJ:vlsrf

2,6

fiuqndef ruluqjlfiJqnriudllclr d.r nr:1#rJ:cl0sfdsrdr flrdr

}f{uduniti {urnfl luo-en*n vrrnrdr?f rrveln.rr i nrrrJgnfrr

n q r 6u f,rn r1 uriu urCo fl o r riu nrr dn ni s uun srfi u dun?uierqn r

6u fi n au rr urceu o dr{dr lu nrnJgnul{ ?r1r1 rhrir ufi rdndni
rJqnhlbuelu inrrrrrusauilrunnr.rlunr:rJgnf,cld m sldfl

n11!rfi tt'rvf, ulunnrJqndrr
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a

und s
qrJnsniuaS6rnsilntn

o.r qrlnsni

- ru f, nn'an {ior fu{n.o.s

- tdut, sslsotfirnn rolfsii Sacc.

- arrlnlnu!illr (chrroam) un saffilnfi ulrJ:fi un o urn d nd (chitin protoin conplex)

rfinn.r urf.r r o r u?iln gfin o fnrJ:anslns{r lin

-fiuEnuruuouorngudilnurrConrrnisurnrfrudou o-urdorunrnn:snrdr?

drrn o r rrelrnln dq rinnsrfr{rn:r

- {urnilgnr u-ffi-ls

- n:snrfiumrturntdudrqudnnt to d.

- grfl srriunn srhfinur nq:donr{ nrrdrrnutusl

- {oulorirunv{rdu

- rndorfttirrnrin

- ns$nr{dou6u rurn z, + frnfirunr

- qiln:oidrriuinnr:n?qrfiu1ntor6'rrufior uarrfiudoqnlduri hiur:rTn

m:rrfun'nnn [ncq{fl nrt6n qnq

- qrJ n:aiun crn fl nlot?idr n :-u nr:im gr c #ra fl 6u

- qrJ n:oiu n g rn fi nlsddr u fu nr:irn :r r frif o 1 fi u vri dlud u

g.z duoournsto6au

g.z.r ldtirriliilou'u{e.0.5 dru:u rz Ndncisnrvolir :ruilrclrfl em rufin trn

nruriueiunlrnunrrnsennrai drunrnjrrdoddaurriuru6ud.unlr,,fiir9oudqarn4fi

il:;!r$ io o{f,lrirntdue uru u ufi
g.z.z tfionxtqtonn rolrsii rnluulnudrfi uunqutif, norrCo nrtfa urttrfi udo u

durdoc urrnfi :c:rcdr? drm o n u rdl:nlu d.r fl {nncrf;{rr n io urililnsttnt{n urnds.t

rfln z Sndrun: neudurrdnr?rrdh.rdirunr:rnirir t 6u o-nltd:u:sudrrfiu,r?rrdrqrir

rYu g:r Inudlilfn }iqrfoutule r0 xrl ffi ldCrJ?urnrlnu:rrdoqrld gso nirl

qdu arr nfir,drrflr gs niu rdurirnn'uq'lns so in66nr lf,nonnrednarurhnqurdr

nirilrnnonnrafindruur.r qnlndrodrduo;nqudrullooddruuurtrhJd',rrirrdo$unidd
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finurfruiaq lu{oulorirdn:rudu rs rJsudrioolrlld. qarnqfi 121 o{fl'uirntfioauru

go urfi rJcioul#rdu rlgnrdo:r sspssti-,, roffsii dldolnnrlorcdrs cock border tlll'lel

rdurirqutinnr 5 finfiun: {ruru a du u?nstoulnlnflruodrr'rdn?qruroe s iu
laluqrfiuar a udrr r{ rd rntuu rfi u l{d qa*r 4 fi rflo r z iu unriu rtr rdufu r o udo :rdrn?q

rduqtriuriurJrgursilirtltdurl sclsotiruaa rclfsii d:rllffi s€rial dilutior phre uila1l,t1l

pDA riurJ?rraldorr rioudrlrJkinr6ulun:snrdrnlu!l{drnfurJqntTrrniiler lrlt
{rurulrnnir ron rqndlfinfifin: rntuurdofl sclsorirm rclnt dru'ru 20 q{ *rrdorr

uanr'lurmu4f

qsr?rg!:. rer sltnunrftn uru so urfi
I

I

rhmdolr scaoduamttr

rurnnYuirgudnorI i u'aiular a- dur, &6nod' toffi
fturu a iu

II

t_

sclsotium rolrsiidrntgul{ArnYutfludriunrrnnnoodtdrdurr dnrirurdo:rgiofiu nir

riu r:roo lnurirrrinrgo gso niu:gs filnniu nio t qr: 6u 1 n:co'r.rt?tt rs n:car{ dq

<- j suirumun: t*o uilnrur n 2 u'o 6'tln t

udrir rdu

rf,uirndu o ioo'o'n:

n3nhnnomnrilndruun

unrqnilz olndhdnqrdrur'louC

rfiuflmo[rir roa uru g lu

rirrturFurol{on sat,oft.a rohfl

dltlfi r.U.f att- pt"a

lfihjiurournnir ro' rmddo66nr

I
I

+

rhtjtiludrludkirdsrr sotrerodua rolfefl

do:r&u rCs:rfiu r, to
ufodarr so&rodum rorui rqrfiu gs fiIanfu
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3.2.3 f,r:ln1nuryurJiulst 0, 35 uns tao finfrnilciodu 1 n:yol{ ps fi'lnnfily

ar:lnfiulrjtdunoltnf,nd rjsurar 0, 3s unv res nfir siofiu r nrcol{

<gs fiInnfir)

g.z.+ nr:miuudu

rhfiumnqudilnsrrCsnrrn'aurnrfiudou o-urdor111trnn:crffidr?

dlnonure'rrn'rr ftninsgd{rnrr druru gs filnniudon:sar:ru il:gurar 11oo

filnnil rniglttnfiudts6'ldunrrfinlrirfiu 30 rryufirusn nrnduldurftludiu L

drjarf ilrurds uiruniltn:rdo{ rflncr urn + iin 6ru grr lfinr f, n6ufl nlruedrrau s

g.a SiimsSoa

3.3.1 rtnunlrnnno{?'hrttniln1tflnno.rTnenlqna&ariiorlunrial{ullr.J complete

Rmdomized Design (cRD) mhnr:nnnsgilu to chf:J [singdrfunr:tnaol{ru.u g d,t

:?unufl nn or go uilrunr:nnn auJr;noudro

driud r drfunruqrfiu ss filnni!
driud z laar:lnlnusurliurar gs fin6nfur6u gs fiIoniu

driud g Har:1n'lnuryu:J?lrar rao fndnirdu gs filanfir

drfud + ldarrlnduurdunoturdndrj?u'w 35 nfirdu gs fi'lanfu

drfud s Her:1a6uhj:fiunourndndrj?rmr 16s nil6u gs filanfu

driud o Hrdo:r soleroriuu rorrsiiil:;urs gso nfit ,6u gs filnnfu

drfud z kier:lnlnuryuilirrar gs fi n finiudrr fu rdo:1 screrotinar

rolfsiiil:vrrs gso niudu gs filnniu

driud e Harlnlnuryuiliurfl t4o fnfinildufiurdo:r scterotium

rolrsiiil:srrar :so nfilrfiu gs fiInnf!

driud g l6far:1nfiu}J:fiunslrndn.fij?r10r 3s niu irrriu durl
sa*r;otium rolfsii rhsurfl gso nfildu gs fiInniu

driud ro kfar:ln6uljEfiuaourndn.fiji!10r 165 nir ilrlriu dur't

Saterctium rolfsii ilrs$ril gSo nir/6u gs filnniu
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Criunr:nnn o{muurt unl:ilna 0{ cRD ua snrnlqtdriunrrnna slrCa

6'uanrn tteff dqnr:t Criunr:xnn oit

t

a

a

T1R1 T1R2 T1R3

T2R1 ,12R2
T2R3

T3R1 T3R2 T3R3

T4R1 T4R2 T4R3

TsR1 T5R2 T5R3

T6R1 T6R2 T6R3

T?R1 T7R2 T7R3

T8R1 T8R2 TER3

T9R1 T9R2 T9R3

T1ORT T1OR2 TlOR3
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ornn1:r{gllfu nr:nnaor rdo.rorndodrn'ntsrdudlunr:nnno.r 6,rdo.r

atdrundlclrr'unr:fl na oliruanrlu nr:rlciu

g. g.z ii nl:rJ g n rlt ru d ndan fr o t rTu{a. o.s nd rniurr l{rJ q n o r lu 6udr ldr.r a rrdo rr
sclerotium rolfsii ltnvhildnau,durl soterofitm roxsii nauar:lnlfluirurlnsnr:lnfiu
TrJ:6un o un d ndd:Jirroreirl m u ph iunun aa 0{ lnudr H dn:Jq nnrlu n:co.r{ dr u:u
tz ru f, ncis ntsn't{ ill 6u1d'n'nrj:sursr t.s rsufirusr:Inuilrsurarn.iruru f, n}flnern rellu

nrsotlosl#!ildnqon?T{flun lrncooud.rnrf,odududqr:r z d'uludrjo nid z<rdsduth

rrfrororq ra {uy

g.g.g nr:rhqlinur

' nr:h{rill#airratolilssusurnr?nrrfi nncrdsfiuu#r urn,ral6udr6 n

n ir rJiurshinf r riurl n nrs o r.r

- {ornfiqnr r5-15-rs 
''nr'r 

15 fiInnf'ciol:' nso s.as nfueion:snrqbfl

rdor?rrJqniuu:n

- nr:fl o { riuua cfh frnrru a.r ldarln i do vr r.: nr:drua uruel

- nr:dr finisfrr'l#ur{ {ruu u,du nurfi uirfi urn rrl no 9.t dill nr: {nnrr

I

T1OR2 T6R3 T8R3 T4R2 T5R3

T6R2 T6R1 T9R3 T1R1 T4R1

T?R1 T7R3 T1OR1 T5R1 T2R2

T8R2 T1OR3 T2R3 T2RT T4R3

T7R2 T9R2 T1R3 T3RT T5R1

T8R1 T9R1 TTR2 T3R3 T3R2

--a--4 9 d e I a
t0:EU lgtu tnttn ylnufl ? 0 ul,t giil
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3.4 fnslnuaoua

3.4.r nuianr:roiqrfiuln

t

rlnf,rJnr# *uciiurdilrJqn rdooq 7, 14,21$nr zs iu
r1n z f,rJorri rdoorq 42, s6,20 iu
rlndrJnrrirdoolql z?, &4, gtiuuariurfiurdo,

rlo qnn'nuaunr:niqrfiulnn&r}J lduri nluqreiodu r urnrdudrqud

nnruinarln udu dr uau{osiodu rn sdr urufiqeiodu

do Xnn nn 6nun vorriil:gnou s{n nn fin luiurfi un nndn lduri dr uruil n

siodu {r ururudndoelu rir r rin roo rudn un gdr fl fnrr dacis n:so rr

:sil drc rfi uds qndr rnrr nrlfinl:nTn uniu o { du6'rru f, sq n n o n nr:miq

rfiulnlnsnraoqwdunnurfl uf:n nnon:susl2nm0{n1ln?qrfiulndrum:drrnnu?reor

:ou1n udu rrn rolnl:urrm o s nnr drdur ot fs dqnhrfl u + :sdu 6s

:sdud r rrnqnrh nurd nfismsrfinriluun nrdnr dTn usiu

rcdud z :r nriz uluqjq nrh n ru rafinrs a il ri,r nr nrd n1rfl uuduir d In u

du

: sdud r r'r noto n onq nrh a rurttufl ril nr n t srfinun nd rirnm ln qjd In u

du

rsdud + nr:g nrlr nlor r'rodu u rd.r uinar dr ducir ud fi n fiu duf, u wi
urnrsrdoror or drdu drdufi drirnrn lrr?unsdunroludqn

3.4.2 sr:?td o uqora u ri6n r rn fl r o r 6u rdo rdu rJq n'lu{uu: n un s{urfi uH n H 6n

t.nududr o tir.r 6u Inuldn a'r e o'udus nrfi u: sil iN nrsar{ d hikf do n
Salerofium rollsiiln;}irdor I gste{6timn rolfsii rtrcfldrfiu#ruuu nrg'lun:garlogrudn

fios $drrfiusirodxfiudnrrrdnlrirfiu rs rryufirun: rinfiur;uusqurndurfi:r r nn nrulu

n:yorqilir1un0diln?: ilurnalnqnrndrfiuldqunradn flarJrnqlindruurq ilrilr
rdulllu{dn2uquqar?rqfiJ:;urar 4 o{f,'uqilnrdtln :rildr:onr:irn:rrr{quarf6nr.r

mi uwqararrifiyrrfrrnrn

z. nrrtmrufqaraurifinrqrnfl frdzodnduhJdrl#u#q (air dried) qrr

$n sdou?iruncunr{{ u1n o.a Sn f,unr rdolfirn:rc?ifl Nrn fl

- nlurfl u n:ndlur{tr s'r du (prD (f, u, rir t : t'lngiliil rn:)'lno'ld pu neter

<nrfl4s)

- rJ?l ret lulnrtt urir r u n'luf, ulnsii rotrt kjeldabl nitrogen (n o fl d,s)
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- rj?urarrrl oar{ oiadrfl urj:c'le'ri ludulnuii Bray tr <nrfl d,s)

- rjilrslil:unarduudrfl urj:;Isili1ufiu'lnuii Ammooium acotats

extract <ntilti,g)

3.4J n:?taouqoraurifivnqf,rnrffi ol6u Tnsfuiliurol{ionfiunitilu6urln z

ri'rjnrri d:;ggnnr o, L4,2g,42, s6,70, wiu ,uornrrnnno{ unciutfiunanficl

n:rtffirJil',"ru,rdrrrn'lrlnlnuti s€,rial ditution plaro uu01nlrrdoordu",,,

qn:10.t Mmro et al.,(32) ldar::giunr:roiqr6u1srrs.ttdouunfirtu nrmnrrJ?t.r*rdt

,lo'onu, lnurlrnrrnsnrwsqduh{rioflqnrdnrrurdudu L0'', 10'3uas ro' pirorn

fl'Hnsarruslfiurdu lnumluufl nf,r:ntalsdudrnft umnduurfli ro nil oautitntiud

dteildoud'a go fafif,n:lfflnJnqnaltnsnrurordudrdsmqd.rndrr lalumusrr.ndoo

,droluur, finfi6srsrfla1r0l?fr:rnnrddrunr:d'reirrdodnlrudu $ rjsuddonrnrdr

qarr4fr ut olfltiratdsauru go urfin drrurl tflornlldoordunrgtrulddro1urduordu

ud'rrhnrrrn'rrrdrludfuar qornqfiriouiturrnr g iu fudruru1nlnflru.rdur.rr'onru

drfindurConrndrruratdrurulnlafisisfiu?rilniilluudncer:ncnrefiurhsruru 4 ,t't

lundrn'rotirfiurfrdru.u tr d,r

n:mrrrjiuEuunfi rlsti. n u t un silgurardo uo n 61u riudnrir n undrg

ii esrial dihrdon ptato tdurfi oTiunr:fl rrJiursrrdor'rrio n ou'lnuwnorfi lldooduo1u

qnto 1 fl r:fl 0{ Murao et al.,(32) dkiarff g{u nrln?qrfiulnt o.uds nlnsdr ldalrn rnru

f,urfiorr{nq 10-' ,10' uas10-' lunr:riurjiul*d.,,uufirlurf.rnun uasd'Ensarudurfs

!1{ n { 10'?, 10"un s 10'' rds riurj?rrs rdo uondlu n-t drflJr il u n

4lr

n:rrurrj?urarrdon scraothm rcrrsii 1u6uc, s{drgudkrdonddroii

serial dilurios ptate lnorhlt{arracnrufiurioor{nrdro't ,10'' unB10'' lnsl#orrrlti,rordu

t 0 rr Rodiguez l(abana <gt d laalrr s{u nrlo?q rfiulnt o I rdo uun fi riu

6rodunr:nsrofuiliur*rdur', ftuii serial dtuton plate udo{rdcrmu

) lss+qqo)
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tt

Andlrnsoluduoirnct finfidnrlurlrnfru g finfidn:

d A A AJ
01il1tlag{lryotnuY|:st1

0'l?f1t1o{ Manro ot al.,(32)

)
+dr

d'rodrdurdudud 1o'' rhl#r6ofi.rnrlnslfftnJnqneiraruruni{ur r frnfifinrlurirnriu

g f n dn: lu$sin ;ntur{ur?ut orarrn ra'ulelutruorrrtt*u, du t u?u 4 dlt.u tt dl

rh ursurrJ?l roudo $unldsioduu dr nir r,u gerr

{r u? uln In fl nrur{tr.t tdo rqd u

rjilrErirnsnrudutfiottnrurdolrds x ntrutfomltolfiun'rotjr.t

g.e msSmsr:ridorya

do 4nd ldornnr:niqr6uln'u ordrrr6or unrnr:ito:rcfrrlmfl tol6urlrrlri

tn:ryr{nruuilrilrrunr.ra66 (aaalysis of varimce) rdorir F- ratio lloldaqn lnlnuanl

nnrnncinfiuvrnsfifi 1u:;drnrulflubjldfioun'ir o.os trnr 0.01 nr?tflounrlurrnn

dt$oldnsdulnuii Drnoant s nev multiple range test 6ol,nr)I

a

fiuurfli ronfi * rirnn'u go fra66nr

nrrurhr?u ro't

t
t
t
od,'

t
t
t
od',

t
t
o

t
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o.6 Ermudilrrnsnoaoo

fl nn D{nnNudlnruluqudflnsrrCo nr:nTourttrf,u#ou duruaswrtrnnrsrrrdr?
drrn o n ulalrnltl d{ fl inw6{m:r

r{o uJfi riEnlrfl a a 0 { yr r.r rn fl fi ur o r nr u nTa u rd fi u

rfluuJfirifinun rllnf;rinur t or n riuduR?ur-nqun uieqnr f ol# nor o qindfi u
uurti,r n:lr{srurddu

3.7 s;axtcm'lurnsnaaoo

unrrflu zssa 6r frrflrnu xga
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I

Junn 4
&tafnsnoaoo tra:on d sro oa

nuiilnurn n{ os nr:lddr: lnlnusuun garr lnduhl:fi un o urn 6 nd rJgumrei^1
r#onruqInrlf;riiiardstl sclerotinar tolrsiilufiurJEno&ruliilo.r ldnanrrf,nurftd

4. 1 rnsros ry rdutorToa rodasoo rfc rn6oo

nr:iilnurnr:ro?qrfiulmorsi:rriisrrn'u{a.t.s lu6uEnuruuou rdslaar:
lnlnuryurjilmr 3s rasl4o 0ndnirln:snr{ unvldarclnfiulrjEiunournfi nd rJilror
35 unt165 nfi| n:cort nJiuurfiuudunr:hilaolrrt* z rfin dauriunr:kin$ohilaaffi
,dur, **oo,- rotl"ii drfl uertnqt orlrnlnurilrluo'ardsr dr nr:nnn owrriilnr
vrnnotludo 3.3 rfiurlorynnrlrJndsuuilnrnrrnitgrfiuTnludrueill ro.rdrrrfio.rfio
421n4{ rdueirgurinnNlnudu {ruzur?s $asdrurufi{ nnoa:ssrnnr 14 drJnrrirsrnrr

'|nnCIit
01nH nr 0{ nrlrJndsurnJnr nr:miryrduTncr ordrril f, o.rlugcin solrfunrrfl nn 0{

l drtr drnduu nrl n elr fu n.,fl n n 0 { ,, r*anq l #! fi u'u r lrhr r or nrlt?qrfiulnr s.r tia
rnfiorTnunuldnn nr:nff n o{ Ar dds

+.r.r nruqrrndotor,Y:mdao

o.r u go tndut o I tYrr tilo I riu{a.t.s or nq neh iu nl:fl n a 0 { eiq udrcoardu
niqrfiulnludrjnrrirr:n drl6nd'rnrilorldornr:mnlurdrNunsrfinlurrfiludrjntrid s
n?1uq{to{ti:fr6ortc,iuduodrq:rnrir lursn.indrJnrfd s ft s flrirndonr.,uql
rcfi2'rl 23.57'53.w rdu6rucn rn'lorntfun.ruqorna"oroqtirrrdo.r ftaqduduuurqo
qnludrJnrfd to rrirfru sg.zr rduftlnr usidilnrdsiourounrro'oduqnnr:rnnorlu

drjnrrfd A nrugltndmoltiauds.r'lurlnehiunlrnnuoordun.,d d.rasnndorriu
n'nuot st 0.l nurfqrfiulm o { frrfnsn-r lil ri iin rrr f,u fuf,t or nrrrogq rdulnlu dn u ar g

eigmoid c'rvs fllltilduuuiln{nlrqorodona.rtiardorr{u{a.r.s lurlnrlriunlrnnnoir
uan'rlutrrJd +.r
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60
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;N6
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!Er

v30
EI

'!@
eql
@

Ezo

10

t

C

3 4 5 6'8 l0 L2 L3 L4

nar (frrjnrrn)

fl d +. r uam nunjduuurjnrnru Eundur orn&an 6s r fu{n.r.sna onrs,u?nl 14
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+.r.2 rdudrgudnnrrlnudurndato.rtY:nrda.r

rdudrqutina r ln udursd ut u. d?rr fr o ln-u{a.r.s luqnfiiun'nflnno.r

d
[T?

0.89

F6
ttCl
@

E

IGe
aa

e
G
G
GrEg

t9

s
G

G

J

gild +.z,raoqnr: rilduutrilalturt 
",iuoi,Eurit'tarllnu;urodslolfirr?r6ol

rdrinludrJnrrid g niurf,srdunrr{nnruqr n',r,Curu.,nrdurirqutinnrlnudursds

:vusu: ndr drJnrrid + fl nr:nJdo uuiln uCrldu otjrdrr u d'rtr n riu fl n.rliu du utjrwrn

lufildrjnrrid s o'.rro lnufldrrndstouurnrdurirqurinnrlnudfu :gildt o.go-

finfiun: nn'rornrfurairduqoqnludrjnrrid tg ro{n.r:nnnowirriu o.ss

finfirun: udrdoduqnnnnnno{ ludrJnrrid r+ rurnr#urirqudnnrlnuduiturnhi

,Crdu ,duoolnduqnnr:rt?qrfiu1nyrrdrudrdu unstYrnrfisrortffinnrlrdrtordrdu

nranr:nJdsuuilnrturnrdunirqudnnrllnudurndwo.rfrinrdorfru{a.r.s luusincdriu

n1rfl nno{ uanrlugrJd +.2

1

0.9

0.8

0-7

0.6

0._s

0.;t

0.3

o-2

0.1

0

3 4 5 6 8 10 12 13 L4

raat (fiJamt

fiuq a.n- 5 naoatsuur?a1 14 drJsrriCopyright by Mahidol University
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+. t.g {r ur ur?o rqdgil o,ro':rr iila.r

{r ururlorsdut orotrril 6or fu{a.o.s mnq ndrr'un'rro uu o.,il riulu
drJntrid g nlttCrr{o$rurudorndo lurlnelriunr:nanorlu:hrf,rJ atid qft s riudu
o drwmrir lno fl rirrnd o:sil dr{ s.s+rs.2E r?o r n-ltr n rfuft n sCu du o drdrr m sq{ qn

ludrJnrriqafiutornrirnna{ frodrlnrr{d ra druru{orsdunirdu rg.+g rfs nnmt

nJdournJalfi uru't?otsd0r,sld.rnfaln'u{e.t s luusin sft iunrrnnn0{ uenrlugrld

3456E10121314

reo.r tfitJonil

L4

L2

10

;E'tE
6l

"g=e6
.e)

4

2

0

trild +.a uamnrlrJdsumJnr{rururistndtrirordrrriilsrrfi'u{ a.o. s nnonrsosr2nl 14

(,

o

drjnrri
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e.r.a {r urudusdsi ard:r}r6o.t

{r urudqrsdon ord.rr 6ioln'u{a.t.s mnrlndriu nurnn 0{
Ia9atttuulu

drJnrfd 8 rl0{ nurliqrfiu1n domrnnr:niqrdulnt ordq o{turhrfroror nr:n?q

ttl{ vogotasvo grorv& InuflnrlCuduto$rurudlrsdsludtdrjarfd g-re {rutudl

rsdsnhfiu 4.7s-ss2 fu untnrnrfu{rurudundoosnrdunrhirCldu duduqrnlt

nnnsllufltJnrrid r+ rdu.olndurlnnrrttiqrfiulnnr vogohsvo growrh rfoororfin

ornnr:rinrsqdr nuujdsurnjndrurudrrsdstu.o'rrritor luusin;glriunrnnn0{

urnr'lutrrJd a.+

dru*d*odu du)

10

9

8

7

6

5

4

3

lz

a

nar ( frJarn )

pJd a.auam m:nlduurnJnr {r u.ud. rndot oro'rrr 6o s fru{a.t.s n6 ontsusr2m 14

f

I

q, aflilmlf
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mnn n nl:ilnur nr:rildsurilntrf rtsdunr:roiqrfiulnr ord:rr 6o r' nn 0n

tsu;t2n1 r+ dilnrfno{n'Hilnaowudr nrlrJduurriln.rn'rrndws{ n?l!q{ rdurirqud

nntlnudu {rurudo uo;dru'rudr torqndrfunrmnasrfld'nussesnndsqluuur

rfrurtTu lnurilrrcurnrloiqtf,ulnld 3 tsus ilo:gtls serminafion rdsrdllondudou

nuttiqrdulnosrfilduodt#rt rsrdtdrjnrriu:nnordrjnrrid r no{nlrrnnsr dsudr

rriiorfl ntrtiqrfiulnrft turndrdu n?luq{ drurudo un;dr urudr rCuduotirrEmrir

tisnjr:su; vogoutive growth:snirqdilnrrid +ro $arrsouqnrtrutslnrlo?qrfiu1n

rdo nrltitg r6ulndr u dr durfi nduqr qnudrun srfi an o ne u rpaingordr;nh urrflun n

rlonrsugf,dr reproductive growrh nr:niqrfiulstilrqdrudrduft nqd

tio dnllo?rgtfiu1n'lnsrsu"ooJo g :suc d{ ncirmyrfi ul6dr fl uurlr?rr sq

nr:niqr6ulnrsdurson?1uq{ turnrdurirqutinnrlnuc?u {rurur?o uns{ruaufir fl

n-nuar;nd'rtrndqriu lnsluffiJnrrid s unrd'rJnrfd ro rilu1urixnol{r0{mm?qr6u'tn

rndunnortrrlcnnl 14 drjnlitornnrnn0{ drrilu:crlvrs.rnr:rilnduuuilnrmn

germination tt?rq:ruv"ugetativo growth lufiJnrrid 5 uastcttcvogetative growth nhq

rru; reproducflve grow& ludrJnrfd ro ftrfuftrhnr:niqrfiu1ntsld'trrilor ludrJnr#

d s uns 10 x0{mlilnnordurflnurnji0urfisilHnro{dlrlnlnuryuungar:1n6u1ilrdu

nsrrnf,ndrj?lrorcir.trilluurfisufrunrrlrildarrrfi z sfin d:uriunrr}fnishitfr{is:r

sclrxotirm totfsii d o nr:n?q tfiulnun gn an f, m s I dau itou'u{a.t.s

4.2 rnsrosryrfiuToruoo n%rnfiooludrl snrid s u"" I o uoornsnoaoo

nr:iln urnr:roiq rfi u Tnr or n'an ilo r fru{a.t.s rdotier: ln'lnuryurJ3! mr 3s rn r

LN fnf,niu/nsrarr uncar:1nfiu1j:fiuaourndnd:J?urar 3s uns16s niun:cnt

njluurfiuuriunrrhildartrio , tfin irrriunrtkiniohitirdorr tuIsotitnrorsii'[nu

{nnnnr:roiqr6ulnrsrn'rrnitorludrun?1uq{ r udrqudnnr.rlnudu uasfu{rurudo

unsdrurudr ldnnnr:nnnor ft dfio

+.2.r nr:n?Er6t'Isrualdrrrfro{luf,t Inr#d s

n. R21uq{xsrdrrndsrludrJnrrid s

nr:nJduurdn{nr1uq{r orn'rrr6orfru{a.o.s luchilnr:onnuodkier:

lnf nuryurn var: ln fi u'lrj:fi un s urn d ndrjiu rarcir{ 1 frrinrshi}f ar: tdoirn :r;r{n n n r.t

a6fi nuir flnrrunndrfiunrafifid:;dunrrudutiu e9 qo dsuamlunrrtd r lunrn

Hu2n n. unsrlnmrnr2rfloun2ruunncirr{orrirrsdunflrqrdruii prmcds new
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mnlriplo range rcst corr/lRDd:gdun:rrrdo iu gsE" druanllustrtrod z lunrnnu?n n.

nufi rirrndsn?uq{r0r6"rrufrsr luariudtfarrlnln$surJiuru gs 0adnirt/nttnt{

fiuoriund lrildarr fl unncin fiunnafifid:;dunnudotiu ss s clriudHar:ln'lnusu

:J?l rsr reo fi n 6n:-rnrsar fiudr +ud hilaar: fl nrru unngirr fiun N afi fid r vdunmu tdu

iu gsqa ariudkf ar: lnlnusurir z rj?rrar bi fl nll unncir fiumr afifi d: giun.u du

i, gsE" tfodalgudtdarrlnlsrrrturJ?rrar as findniun:sol{ rh}?rirrn6orfln'rruqr

qdqnuirriu go. rz rdufinrn:luf,rJnrrid s I 0{ nunnn 0{ r0{ n{ ulils driudkfar:

lnlnuryurJiurE rqo finfinfirnrynr flnruqwirfiu ze.so rdudrunr'ludrJnrrid s tsl
nl:nenot tgrfiulCirlu*riudHarrlnlnusurtl z rJiursr flnnrh'hfnruq.roruo.

rr f, or rCrurnndroriundhikiar: udhifl nrrlmndr frunr.ra66 uanvirnr:kf arr

lnlgusu#r z rJiusrflnndue?usisnr:n?qr6ulnntdrun.',uq.r,uod.nr6ow'u{4.n.

s uciil?urflar:lnlnuryudrduduhifl nncio nrtdunnuql,slntrtrfisl

1u*riudtriar:1n6u'lrj:fiunorrndndrj?ursr gs rnc 16s ni!/n:corr

fruariudhikfar: Lifl nruunndmfiuntafifidssduntlrdotfu gs q6 raavirnr:ld

dl: lnfiuu:fiunsurnf,ndrir z rJ?urs lriuamnnsionr:n?tyrfiu'lnntdrunxluq{

rom'rrrfisrnlu{a.o.s

dr n fu n r :il n u rn n r s r ar r ln lcruryura cfl 'rr lndu'l:Jr6un o r ur f, nd

rJinrsginl donr:n:uqudurl sssstim rolrsiid*'rtt{tfiultnlnunjrludtrrilsl nudr

rdsdlrnnstnrrrn".rdrfinnrnnr:rrltdrnrws.ttdo:r sclqothm rolrsii luqndrfunr:

nuuuodHd.rl scrsotinm rotrsii 'hinuornrrfinrjnfiunrdond losfr-ltnnnrrtfinlrnlu

,rosurndosrfinrptarf,n.l u?narlnudulrinurfiuusroua;ldnurff urudn ecterotia rirrnds

n?1ilq{r0{o'rrr6ol'lurlndriudtirdsn s"r"rotl,- rotrsii nudrbiiarruunnd'wtYult

afifidr;dunrrurdstiu es uas ggqo. Tauflrirrsdunrr$qr:;rdt 20.5E-21.st rdufrrun:

0lnnnnllrnnol'[udr:'u#]irdsn sclsrottum rctrsii lrittnnlornr:fiarjn6orndut't

scrsorium rotrsii niurfig:fiudriudkiarrlnfnuryuuacarrlnfiulil:fiunoutvtdnddtlriu

rds:r s"uoti,,- rorrsii ftriuilhia'u,rnrird6{illrulnt,oreulnlnuryuuasarrlnfiu

lhfiunolfilnofrnf,nddonl:nruqtldtrl **oriuar rolfsii ldotirdnnu stjrll:flnru

nfluq{x0{otrru6ol'luqndriudkidur. **o thtm rolrsii inrrroiqrdu1nntdrunnl

qrrloondr *ryudlril61ri,6iorr scterothta rorrsii uan{drilroctilunnilrolntdutl

scrsothn rotfsii dllnus::um6nrldrrlraruflcorderuuordt?t 0c1do1nrr01nfis01fiu

ruuurJrnf,n otodulorfluffrrfiq$0{nr:{rfrnnratiqrfiu1nntdrunrtrq{Is.tcr'rtfi6s'l

nsiflrjiursrdhilrnnsdrsuda{oln1i tlnnlrruuuodldLidur, t"erotium rolftii 'lu
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"outdunruor 
hfihjilrnrdurnnjrroo rryadlnir d.rrilurj?urardriio:reur:orhnrudr

ntiilsrl#rfinornr:toll:alnunhld ugiluddn'rrrds.rhiuamornrrfinrjrnfiodrf,nmu

ftrirwrfintrniltdtrrrndoudul lfiui enrn$rndorruo.rR'Fnnn0{ dltiatfu,rtludsnr:
miqunrnrrfinl:ntottdtt,d ntodiliul"d.r, ,"rro thn rousii 'ludurfunsnrirrnorlu

drur or nrrnJduuurJn srl?rraudolfiun?dludu

nr:rtiqtfiulnnrldrunnlqlt ortYrru dol'luqndtfunrrnnnol uaallu
nr:xd +.t nn;trrJd +.s

r'rr'rod 4. 1 [[dn{rn.luq'rn u.t d.rr fr o r r{u{ a.t.s luur{n cahfilnrr?rnn 0,{

d:cuvnar s drjnrr{

clriunr:nnnos a?11|q{

R1 R2 R3 rirrsdu (qu.)

T1

'12

T3

T4

T5

T6

TI

TE

T9

T10

2?.75

30.75

26.50

26.50

21.5A

2L.25

22.W

21.00

20.75

20.70

23.50

3L.00

30.00

23.60

23.00

21.25

20.75

2t.75

21.00

21.00

23.00

2E.75

29.00

23.t0

22.50

20.00

22.00

20.50

20.00

20,60

23.42

30.17

28.50

24.40

22.33

20.83

21.58

21.0t

20.58

20.77

rC
n1roa0 23.47 23.69 22.95 23.37
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TI T2 T3 T4 T5 T6 TI T8 T9 TlO

qrfunnilmo{

trrJd +.s njiuurfi uun?1uq.rr, 0{tYrrrfi orr{u{a.r.sluueiasdriunrrfl an0{

d:rosrrar s drjnrri

nU'lslr'|Q Tl=fi2uQll

r>ldtrr:ln1nreil 35 nR.

tg=tifirlnln$mr 140 uR.

r+ldtnrln n'uft Jrdua sunrtlnd ss n.

rsltirrrlnfiutrbfl un ornrdnd ros n.

tc=ltitdorr sotrorinm

n=tlrrrlnln[ru 35 uo.*rfir, sctm&rm lorfrfl

rstirrilnln$il l4o,o.*rtr, sctrerrotua rolu

r=ltirnrlnfiuhj:fiunornrtnd gs n*rdorr &kon'p rorfofi

flo=lthnslnn'uhjrdunslmdnd rcs n.*rtn sctsoriua roraiiCopyright by Mahidol University
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r . rdudrqutln n r ln udu t o r tirnr 6o r lua,rJn r rid s
nrlrJduuuilarrurnrdudrqutlnar.rInustutor6,rruf;oqtfl-u{e.t.s lu

drfudHarrln1nusuunserlnfiuhJsfi unouurf, ndrjirrardNl f,unr:hileo.,rdo z
rfin du dunrrlaris lrilariion sc&rorftm rotrsin dsirn:ryr{nantadfi nuir fl nrl
usfneirrfiunrlafi6dw6'un.'tudori'u ggEo itrnarlunr:rrd g lun.rnnu?n n. rnsi.rn
RDnt?0dounrruunnrir.rrirrndffiumrdurirEudnnrrlnucludrefii pancan,s aow

multiplo mngs tsst (DldRT) d:sdunrturdsr?u gsa ntuenllunrrrrd + lunrnnu?n n.

nu,'r driudHar:ln1sruryuiliurE gs 0n6niu/n:garrriudrr'udlrjlaar: flnrru$srn
cirqriunrlafifid:ciunzrurdottu ss% crfudHar:lnlnusuilgurar LN faaniul
n:gorl fiudryudhi}iar: ilnluunnsirrriunrradfidrrdun.rrurdoriu ss% Oriudlf
ei:lnln$surJiurs 35 rns140 fa frnfirn:rnr fln:rumncirriunr.refifid:cdunnu
rdoriu gst otodcliudlaar: lnlnusuil?urs gs findniurn:snr{ flrurnrdurir

Eudnntlnudutoldrnrdolqldqnnirfiu o.sr fia fiurn:ludrjnrrid 5 ir o{n.,,ilnn.ir
:olnlurfio driudlaarglnlnusuiliurat rqo fafinfirnrvnn flrurnrdurirqudna*
Inudurrirriu o.gg fndrusnludilnrlid s r0{ nl:yrnn sr durnndrdrfunruqr uemdr
nrrkfeirlnlnuquvtJ.t z rJiurar flnnauaiucionr:niqrfiulnrsrrurnrdurirqudnn1

1nue?utsloolrniilow'u{4.t.5 ttnufltlnlnusudrJiuar gs fin6nyu/nrun1{ aua?lsio
nrilo?qrfiulngs.llurnrdurirqutlnnrtlnudutoltYrmttollChnjrdrjiumt 140 fnf,nfir
/nr3nN

nrrlaarrlnfiu}Jrdunouur f, nd rirrsduturnrdurirqudnnrlnuduro,r

tirru 6ol ludriudlearrlnfi u}Jrdun s rrn dndrjirror gsnfurnrcnr riuOriud bikf
arr trifl nfl uunnn'm riuntafifidrsdunrrrdo fru gsE" oriudlaar:lndu}Jrdun 0rr

rnf,ndrjiurot lds nit/n:;arrriuArfudhilciar: inrruunncirrriuyrnaffidrrniun:r,
rdsriu gsE d"tiudlaarrtndu}Jrfiunsurniindrjiurg 3s unylos nfir/nr;ar flnrru
ttclneirlfiurNadfidrgdunlurdortu gto, riodri'undorurnrdudrgutinnrrlnuduroqa'r

rrdsl'ludriudHarrlnfiu}lrfiunourndndrj?lrsr gsnfir/nrrnl{ lriflnrruunndrrt
sfififiunrrhilacr: usirdoldar:lnfiuth6unoundndrj?rra,rdrdud rosniunr;0.r{
rflndw urnrdudrgudnnrlln udut om'an 6or fl I urnfiosndr nrrhilanrr uenrdrerr
lnduurdunottndndns.t z rJ?rrsr hiusn,uraasra?udonr:rogqr6u'lnro{llurardu?ir

qudna r In udur or tirnr 6o,r r{u{a. o.s

dr r fu n r:iln u rn n t o.r a r : 1n'[nuqruun rdlrlnfiu}Jrfi un o urn d nd
rj?urueirqt rio nrrnruqu tdu r't &terotfim rctrsii drtr}{rnnl:nln unjr'lun'.lrm dsl hj
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flulfiuolnudrfinmnnr:tr?rrhnrstuotdutl scaercttum rcrrsii luqnchiunr:ynns,rdld

furiiorr sclsothn rotuiidriudHar:ln1nuryurJiurar gs fiafiniunsgar{drufiurdorr

sar;rotfin rcIrslt fi'uAr iudkdu r, **oo,- ro trsii l rifl n lr u un nsiN fiun rqafifid:adu

n.'rurdatiu esvo OriudHar:lnlnuryurj?rrq rN findniunrsorrr'ruriurdo:r

sclerotinar rcIrsii riuAriudHrdurt *r*othn rolrsii blfln:ruunncitfiunta6fid:si'u

nrrurdoriu esvo criudftiarr'lnlnusurliurar 3s findnirn:unrrdrrdurdurl

sclerotftm rottsii frunriudkiaulnlnusurj?lrst rao finfinfil/n:rnN dtlriurdo:r

sclsotium rotrsii hiiln:ru unnsit rTufl Nsfifidrcdun, rurda riu gs",,,to drirrsdut uln

rdun'rqudnntln udun o rdrrn iilo.r luAdudkarr lnlnuryurJ?uar rao f a fi niunrrol{
druriurdo:l sclerothm rolrsii flturnnirfiu o.sg findruor drornndrqndrfudldyurdo

t'f scborinm rolfsli [an{drnr:kferr lnlnusurjiurs rqo fndnitn:snrq ilrwfiHn

rio nr:nruqurJiuraudor't sclsoriusr rolrsii lufiulddndr nr:hilaar:ft rf {raiusio nr:

ro?qrfiulntorrurnrdurirgudnnrlnudutsltirruilsr 1#6ndr oriudftir{itr:r

kterothn rcIrsii usiludriudkiar:lalnuryurJ$ursr gs fiadniu/nrsol{ druflurdsrr

*arotfin rolrsit drrsdunurnrdurirqudnnrlnu#utortianfior hiuflneirlriunr:hila

flr uam'jr ar:ln'lsrusurJiuru 35 findniu/n:snt lrjflnnsionlru.uqodurl

*lsothnroffsii 'lufiu

nr:'kiar: 1n fi uhl:6unslrn d ndrir,sdunurnrdurirqudnarlnuduror

n'ln6o.r luoriudtfer:1n6u}Jrfiunorrndndrj?{rs ss niu/n:;nr{irufiurdon
p;tuotirm rolfsii tiudr fud tf tdo rr s"l"rotir- r olrsii hi fl n rr u un nsir { n-u n r{ e fi 6d r cn'u

u.lurduriu gsE" d'fiud1aarrtnfiu}J:fiunorrnf,n'fijirrar 165 nfiun:vnrduriunr:

lrir{ion sabrothn rolfsiin'uAriudkfdur, ,"*o* rotrsiiflnrrurnnsitfruntafifid

:sdunlurduriu gsE driudldarrlnfiuljrfiunsrurndndrjBrrs rs niu/nrsar dru

riurdorr scterothtm rcIrsii fiuArfudHaulnfiu'lrj:fiunouurdndrjiurar 16s nill
n: ;ot iu fiutdo n s"r*orL- rotuii fl n lr l un neit n'unrq a6fi d : sdun rr urdu rih gs z,

nidrdsHarrlnfiuurfiunournfinfiJ?ural 3s nirrnr;ordrrfiurdor1 sotuotium

rotrsti rirrsdullurnrdw.irqudnnrlnudutorn'rrnilor 'lriinrrrunnrirrriushf:rdt irdu

11 scterorinar rolrsii ueidorClrjirmrar:lnfiuljrfiunorrndndd tos nirnrsot fir

,odulluonurnrdunirqudnarr'[nudurosd:rn6orflrirfioe'ndr*riudldr{io:r sctqothtm

rottsii uamjr nr:lsar:1n6u1J:6unournf,ndriq z rJ?urarhjflnnefuairrionr:niq

rorrurnrdudrqudnnrlnudutordrrutiorr{u{a.r.s dtriufthiarrr:nilrdd{nnx0{

ar: lnfi uurdun o u rn fi ndrio nr:n ruq udu r't scllrottum rolrsiilufiuld'
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n1l0?qraulnr o rr urardudrEudnnrla udutoshrr iilarriu{a.o.slu

rlndriunrrnnnoqilndr: uemlumrrd +.2 unatrrJd +.a

n'rrnd 42 rdn{rurnrdueiqudnnnlnudumqdrruiilorrtu{rr.os

lungiagdriuRlrilaao{ drrsgnnr s drjnrr{

oo
nl'URlrilnAO{ rdhdrgudnarlnudu

RI R2 n5 cirrqds oil.)
T1

T2

T3

T4

T5

T6

TT

T8

T9

T10

o.y

o52

o.37

036

ozt

o.n

o37

0.40

0.38

ogI

033

o52

039

031

028

036

0.35

039

033

ogt

o32

0.,1t

0.41

039

o28

0.35

0.35

038

o.g

025

o.33

051

0.39

035

0r8

0.36

0.36

039

035

o2.6

rd
nTsas 0.36 035 035 036

I
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Crihrnrmnool

T1 T'L TI T4 T5 T6 TI T8 T9 TlO

pld +.0 gJiourfi uuturnrdurirqudnnrqlnudutosri.,?t6ociu{a.t.s

'lungiacdriufl r:nnao{ dtsuttrar s drjnrrf

r|rnoMq TtEn2Uqu

n-ldrmlnlnl'nr 35 utL

rs=ldtntlnln[lu 140 rtr.

tl-ldtmlnn'ulrjrifu aorlmi|nC gs n'

r-tlmrlnf,ulrtrfiuaouriiitrd t65 n

rc=1dl6rr *laocm

rz-ldrmlahury 35 ut t f,tt ScJaoliuo rolftil

rs=ldfitlnlnu'N !m,ngf," ftlaoriua rorcff

o=kknrlan'ulrjrfiuaolnrdnf gs 
"*'finsato&rt 

tam

rro=tfumlnfiulrhdunsuurdni fCS n*rtn Sctcroliuar rolfcii
I

a
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n. drurur?or oqntarfio.rludrjnr#d 5

nrrnJduurrilnldrurudot otti'rtr6o.r rYu{a.r.s ludtiunr:nnns.rdH
er:lnlnuryuun;er:1nfiu1j:6unsurnf,ndrj?rrarcixl riunrrhilau.ttri't z rfin i.:u
riunnlanishilardorl sclerotiua rolrsindoirnrrcfnnnrrafifi nufi flnrru$nneirqriu

nrlafifid:sdunmlrdsriu g9 Eo n'quanrtunr:rod s lunrnnuxn n. ualtrnnlrerr?o

f,0ufi?lullnndrltom'rtndg{rurur?odrgii Dancan's now muttiple rangs rost (DMRD d

:siunrrutdotiu gss druanrlunr:rod o lunrnnurn n. rua'r Arfudkiar:ln1gruqu

rjiuror gs frafini!/niso'l.t frudrfudhjlaar: flnrruilnndr.rfiunrradfid:sniunrrurdo

fru gsEo orfudftfar:lnlgr$suil?rurar rao finfiniu/nrsnt f,udrfudhitrier: hifl
nrruunndrlriuntafifidrsdunrutdo fru gsEoAriud}iar:ln1gruryuil3lrar gs rrarr4o

fafiniu/n:;arq inrtu$erneirrdunrqa6fid:;dunrrrrduriu es ro rfodo.rudkfult
ln1sturyuil?urs gs frnfiniunrsar fldru,udoq.rqnnirn'u s.rz dolufiJnrfd s rsq

n1:roao{ :o{a{rl'r fisdriu#karrlnlsusurjiurar r+o fiadniun:so1,r fldruruds

rrirtiu z.os r?oludilnrrid s to{nrrflnnsq uanqdr nr:laarrlnlnusuriq z rJ?urs fl

nnelraiucionrrt$qrfiulmsrdruaur?srsrn'rnr6o'rniu{a.r.s ucinr:ftiar:ln1ng"ud

L4 fndn:"il/nrgol hifinlrlunndr{riuflr{afi6njunrrhilaar: uenrdr nr:ldar:
ln lnusulurj?urErdrduhi*rhi'tr u:udor ortYrnt f, s .rrf, u rrndu

dr iud lcf ar: ln 6u'trj:fi un o u rn 6 ndrji! ror gs niurR: ca r tiudr iud I ri

laar: hiunnsirrriuvrte66d:Edunrrrrdsriu esro chfudlffar:tndulJ:fiun0u

rurdndrjiutar 16s niil/nrsatriuotriudhilaar: flnruunnrirlriuntafifidrvn'unru

rduriu elvo tarzdlfudkiarrlnfiulrj:fiunournfindrjirror ss uasl6s nfu/n:cor{ fl
n rr u t tn nrit dun t afi fi d r vdun rr u rdu riu,tr, iodd',fud laar : ln fiuljrfi un s u ur d nd

rjiuril gsniu/n:rorl rirrsdudruau{ohifinruunnirq riunr:hikfarr udnr:lfiar:

lnfiulrjrfiunorurdndlurj?ursrfiudud rosniun:sorr rirrndffior{rururlororo'r

rrfio.rflrirfiosnirnrrhikfarr uanqirerrlnfiu'lrj:fiunolrndnddo z o'n:r lrlflnnar

ra?us{onrrnitgtor{rutudsroro'rrriiow'u{a.r.s

dr n iunrtfl n u rn n t o r cr: 1nlnuirilun rfl 'r:lnfiuhjrdun o urnd nd

rJiumrehll io nunruqurj?trErdo n *btotium rctrsii drtrh{rfinI:nln urdr'luo'a

rHds{ nudrlrid.rrnntttusrnr:finrjrnfidrfinnrnnrl{rdrnrsrorrdorl screroriuar roxsii

luqndriunr:nnau{dldiurdon sclerottn roruiirfoddliudtardo:r sorsottum rcrrsii

hiuam o rnrrfrnrjnfit o rlEn ln unirl#rfi uniurf, 0r fiu ludrfud leeu ln'lnuryuun rfl 'rt

lnfiuu:fiunoutndndnt{ z rj?urordrlriunrrlartrr scleroriruar rorrsiiun;nr:n?qrfiu
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lnt a ldr urutlot ordrrr iiorluq nCrfu hifl nrrumnir fiunrwfifi lnoihirndusr uru

dorcndt 5.50{.1? rlo ftrfufthiarlrsoil{ddrnnclorarrlnTnrsumvei:lndu

lrJ:fi unoundnddo nrru.uqurd*l scrsorftrm rcrrsit lufiuld
nrlr?qrf,uln{rurudsroro'rrrdswiu{a.r.sluqndriun.rfirnn0{ ftnrirr

urrnrlunrrnd +.g unrlrJd +.2

nr:rqd +.g rcm {r urudor oro'rnr 6o r r{u{a.r.s luurin sdriunlrrn n 0{

d:sssrrnr s fijn#

driunrrnnnol druru{o

R1 R2 KI drrsnto (dol

T1

T2

T3

T4

T5

T6

TI

TE

T9

T10

7.@

7.50

7.00

6.00

6.m

6.50

6.00

6.00

8.00

6.00

7.m

E.@

6.50

6.50

5.00

6.00

5.50

6.00

6.@

6.@

6.50

9.00

7.75

7.50

5.50

6.00

5.@

5.50

6.00

5.50

6.83

E.17

7.08

6.67

5.50

6.L7

5.50

5.83

6.67

5.E3

rirrndu 6.60 6.25 6.43 6.43

a

I
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.g

.3
F

cG'

TT T2 T3 T4 T5 T6 TI T8 T9 TlO

rfiriunrrnnaer

grJd +.2 u-fiuu rfi uu{t ur u{s t olo'atn 6o.ttriu{e,o.s luusi n sdr:-il

nl:flnao{ dttott a't s drjnrr{

rnnutHn Tl=fltUlll

r>ldcr:lnlnrtil 35 rlR.

m=ltitn:1nlnr.il l,m nR.

t+ltimrlnfiuhj:fiuaaunilnd rs n.

reltitnrlnfishJrfi unourndnd tcs n.

rekftfin sclerotiua

r=ltitnrlnlnu.nr 35 m.+r{o:r sclercltua tonbii

rgltlnrrlnlnilutr l4o ro.*,Curl $r,,,tn. roffi

r>ltitnrlnn'uftJ:6unotnrdnd rs n.+rCorrsoao Ew rolftii

rreldtnrlnfiuftJ:fiunolm$nf ros n.+rdorl solerodnm rcIff
I
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+.2.2 nr:r$ry rfillnr o.r o&:pr 6o.r lufi Inr rfd r o

n. n?ruq{r,oro':rr6orludrJmtid ro

t

I

nr:njnduurriln{nrruq{rsrtianfi orr-u{e.r.sludriunr:nnuror'lrf al,
lnlnuryuunsei:lnfiuurfrunslttdndrjsilrsrsirl n'unr:ftilaar:yrtr zufinirudunr:
lrin?s lriledur, **o* rotrsii rdoirnns?iFrnnrqafifi nudr f, nrrunncirriurt
efifivi:sdun.rurduriu wEo dttna.rlunrrrd z lunrnnu?n n. ilnsrlnnffinr?tflou
nrrilmnciNrirrndunrruqtroou'arrfioldruii Duncan's now muttiplo rage losr (D1RT)

drsdun'nlrdoriu 95Eo dtuemlunr:rd slunrnnurn n. nudr rirrndun:ruqrr orn'r

rrilsr luOriudfuiarrlnlnuryurjiurar gs nirn:cor.rfiudriudlril far: flunncirfiu

nrrafiddrgdunlrlrds iu gsE' oriudlaarrlnlnusuiliurs r40 0nf,niln:carrYu
ar;udlrileei: finrruucrneirfiunxefiddrcdunrrlrdsriu gsEo d'tiudlaer:lnlnuryu
,t z rjiurar hiintlunndtfiurnafifid!'cduu.',urdoriu esvo luchiudkfarE
ln lctrryutfi z rJilror flrilsdun:uqrtouienriilouCuurnndrnrrtrikierr Tnsnr:ld

ar:lnlnnsurJ?lrsr gsfrnfiniuntcnlr rtrld'nlnrfrorflnruqrqrdqnrrirfiu zs.ag rdu

firunrludrJarfd ro to{nltnnno{ :0{tn{u'r6onr:ftfar:ln1nuryurJiuru rao fnfiniul
ntsol{ flnruqlrrirriu zo.ss rduftrnrludrJnrr{ro ro{nlrnnaol uemdr nr:leeu
lnlnuryut'l z rJilror inndqre?udonruo?qr6ulcrnrdrunfluq{ril0rd:rrr6o.rn'u{a.r.

s unvnuftiarslnlnuryurJirraldldu hiinndsnrldunrrrrqrroontrrrtio.rrn'u{r.r.s

ri r r s d u n r r u q r t o r,il n 6 o r 1 u el r iud laarr ln fi u}J:6 un s r rn f, nd

rJ?lrsr 35 uns tos nirnrsnr frughiudlrilaarr hiunnsirfiunrafifid:cniunrurdo

fru gsE uendr nrrldarrlnduurfi unolrn d ndd.r zrjilrar hiuen{Hnrfqailcio nr:
roiq rfiulnn r dr un rr u qw o r d:rn iio r n-u{a.r.s

d t r iu n r tfl n u rn n t o r ar : lnlnunuun rfl 'rr ln fi u'lrj:fi un o un 6 nd

rJiuroreir.:1 donunruqutdutl sclerorium rctrsii drtrt{rfinlrnlnunirtud'rrnfiolhi

dlrnqrfiuornrrdrfinmnnrrtdrilrn'roruordur'r sclerorftrm rorrsii uciludrSudleiar:

lnlnrrryurJ3!1g t4o frnf,niln:sorqdrun'unr:lardo:r scbrotfttm rottsii nurfiurudn

sclsrotia {r ur urd n rlo utnr ro{r o uln udlut o r n&rru ilor {r ur u rdr usi ldfl uun n r is o r nrr

,,anodfinrJnfitrnnrrtflrilrarotoltdoil $clsoriuar rotfsit rirrqdunzruqlrultilr6ollu
Argrdkfrdoil sclerori,a rolrsii liflnlruunndr{riurraifidrcduo.lurduriu gsvolaa

flrirrndsnfluqlr:;rdr{ s2.00-s2.oz rdufinrnr mcluehludlardon screroriuar rcrfsii

lrifiornrEfinilnfitrnnnrdrdrorwo.tdrr, scl,;rotirm rorrsii niurfiu:riudr;udHrqioEr

*ta otfira rolrsii dr u riukf nrr lnlnrqu rm garr lm 6u1tjr6 un o u fr lgt o itfl 6 nd uam.ir
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arrlnlrusuun;er:1nfiu1j:fiunorfrano{rndntf rfulrlf,nna.rrairedanrlniqrfiuln

nrldrunfluqltoon'rtnilow-u{a.t.s nhfuftlriarur:nri.rdo'quflu1yrr,o{ei:lnlnusu

rtn;ar:1nfiu11Jr6unsufr':rnoirnf,ndn'onr:nzuquriiutl sc&rorium rorrsit luduld
odrll:fistrun?1uq{x0{a'antilor lurlndriudler{iorr screrortuar rcrraii flnrlrirgr6uln
rrrdrun :rlql r.laonir ft iud ldldlar6io:r *brotium rorrsii rfur"jrwrilu^ u o.,o.,n du
r't sc:-,othm rclrsii dllnutr:rlnfinrldrd,uluruordu:rrfu rsldsrrrsornfirorfir,
uuurJrnfn tfodulotitudlt?tglxoirnr:drrinnrniqrfiulnnrdrunruqrtsrn'arr6sr

uenlfi dur, **o ttum rotfsii a1ntun?unr:rniqrfiulnrolatarfiol urq'ihJiurordlri

urnnadtstnmornrrfinrjnfih{rfiuldotirsfnrou drniurj?rludrrl *rerothn rotrsii

osnrirrft ludrurornr:nJdournJm rJirroldolfiunitiludu

nrltiqrfiu'lnnt#runrrrgrrordrnriilorlurlnclriunr:nnnor uenrlu

nrrrrd +.+ unrlrJd +.4

nutd 4.4 udn{fl ?rrqrr ortirm 6o r r{u{a.r.s tuudn cdrfunrrr nn or

d:rournr ro drlnrri

driunr:nnnol n21lJq't

R1 R2 R3
rd

n1[$40 (fril.)

T1

T2

T3

T4

T5

T6

T7

T8

T9

T10

61.00

73,50

68.50

60.00

64.00

52.5A

52.50

52.00

51.50

50.50

57.00

72.OO

72.W

58.50

55.00

51.75

52.m

53.00

53.00

50.50

54.50

76.00

70.50

62.@

57.50

5L.75

53.00

53.00

53.00

50.50

57.50

73.E3

70.33

60.17

5E.83

52.00

52.50

s2.67

52.50

50.50

rirrnds 58.60 57.8 58.18 58.08
a

a
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Fte
(t
!F

&3
(r
G

TI T2 T3 T4 T5 T6 TI T8 T9 TlO

driunrrnnms

pld +.s rlliiuu fi uun ?1 ! q{ I 0 {o-'rrr fi o uiu{c. o.s lurtsio gch:1l nr:nnn ol

drror,.ur ro drjnrr{

fl!ruMt Tl=R2UqU

r>ltitnrlnlnunr r uR.

r:=ltimrlnlnunr tio rR.

r+lthnrlnn'uhbfiun sund n{ ss n.

rstirnrlnn'uhlriiunsumlind rcs n.

teHr{on soraodun

r=ldtnrlnlnurnr 35 uo.*,{ur, scl;rotiw rollg

retien:lnlnrtu t.o ,o.*r#r, sckrotiuar rulfrf

rs=ldrnrlnf,uhjrfiunournilnC s5 n.ttfi :rscrro ti,- mffi

tretirn:lnf,ulrjrf,unounrd# rcs n.*dorl sclsofiun rolndi
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r. r#un'rgudnnrlnudurordan dorludrJnrr{d ro

nr:njduuililnwurnrduairqudnnrrrnudurorn&rrr6ow-u{a.ts lu
drfudlarr:lnlnusuunsarrlnfiu}J:fiunolurf,ndrJirrareirq riunrrhileu.rrrio 2

sfrndrun'unrrlnnfolrlkfr6iorr scbtothn rolrsii rdoirnns?iflnnr.rafifi nudr flnru
[glnehrtiunNa6frdrgdur,.'tr,tdutiu 99To dtuaa.rlunrrrd g lunrnnuln n. unyo1n

n1rfl nd o unrrumndrq rirrnds{ umrdurirgutinnr ln udud'laii o*oo' s new murrplo

rango tsst (DIVRT) drcdunnudstiu 95zo fiiuen.rlunr:td ro lunmarutn n. nu.ir
luoriudHer:ln1nuryurj?rrE ss fnfiniumggntn'udriudhilearr ilnrruunneit

riurrmdfid:siunrutduttu gsE arirdlciar:ln1cruryuil?urar rqo 0nfiniil/n:cnr
fruadudhikiar: hiflnrruusrninfiunrafifidrriunrrlrdorfu esvo drfudkiarr
lnlnuqu rjirrsr 35 un s140 fr n finitnrgot fl n.lruunne{rq riunnafiddrrd'unrrr,ds
:, ! t. - a{u gsqo ri'lfldrfufikiarrlnlnuryurJiurar ss Sn6ni!/n5s01{ flrurnrdusirEudnnl

lnudmolnolntlolqldqnnirriu t.ot findrunrludrJnrr{d ro t o{nr:nnns.r gginr:}f

arrlnlnusulurjlursudrdud rao0nfiniu/R:r0.r{ rirrndstorrurnr#unirqudnnrlnu

duro{tirtfi6ollriflnlu$nnsir{fiunr:hilaar: uanrdr nrrlaarslnlnuryurjiumr 3s

Sndniu/nrgorl flnnelraiueionrlt?qrdulnnrdrururnrdurirqudnnrrTnudurornte

rniiolr{u{e .t.s trinrlirrJiurararrlnlnuqu triinasisnr:roiqrfiuloruorqrurnrdurir

qudnnmln udur ordrrr6or dr riunrrkiarrlnfi ulrj:6un o urn 6nd

rirtsdwo{turnrdurirqudnnrqln uduro.rdrrrdsr luarfudlaar:lnfiuTrJ:fi un ou

rndndrjirrs 35 n:'!/n:gnr frudriudhitaarr fl nruunnshfiunr.redfidrsdunnu

rduriu gsE" d'fiud1aar:1n6u}Jrdunourndndrjiurar rosnfu/n:corqd'udrgudlrita

au lrifl nrruunndt fiunrmdfidrsdunlrurdo {u gsEo Orfudkfar:lnfiuhhdunou

rnf, nd:Jiurs 35 $ns ros nfir/nrson fl ntu$nneirfiunrwfifidr;dunrurdo riu ssEo

ntq dt urnr#udrgudnntln udur orti'rm 6or luorfudftf ar:lndu}Jrfi un o urn d nd

rj?ursr 3s niu/n:corc irurnrlounirariudhikierr ucirdslflar:lndulrjr6unou

rnf,ndlurJiu't*tfiudud tos nirnrcnl{ rulnrdudrqudnnrlnue1uroqtfrrildorldfl

nrruttnnin frunr.rafifi uenrdrer:lndu'trjrfiunorur f, ndrfi 2 rj?ursldramn na.r

taiusio nrlriq rfiulnt orr urnrduirqudnor In udur o':oerrr 6o.r niu{e.r.s

dr r fu nr rf, n u r n n t o r ars 1n lnu!iluun sd'rs ln fi u'[rjs6un o u ryr fi nd

rJ?urarofu1 donrraruqudur, *bothm roltsii dttr}{rnnl:nlnunirlufranrilol hi
drrnqrfiuornrnoll:ndtfinunnr:t{rrfrnrwoordurl scarottn rcrrsii usiluehiudfti

errlnlnuryurj?ursr tqo fndnfun:rnr.t drufiunr:tirdssr scr:rottua rcrrsii nurfiu
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u dn scbrotia dr u:ud nrlournrro{:oula udut o rti:nr fiorludr uru rdr usi ldn urg n

ulo o r nrruan.r d fr nrJnfitr n m rrdtrh nreru s { rdo ?1 scbrori'ar rorrsii dr dlurlndr ;ud ld'
iurdo:r scbrottum roltsiihiuanqsrn,rolndurl scbrottum rorfsildurfiurCriudtiar:

lnlstffi u$n carrlnfi ulil:fi un o ltn f, ndrJiuEdrl d'ru riudrr, *rurori'ar rorsfi Tnu

turnrdurirqudnntlnuslutornortniilor firfrrsdu:;Hdrq o.ogso.ogr fadun: ftrfudr
lriarur:a rioddo ro ulor u o olrnto z rfiad o nrru.rq u du rt sorqothmrorsrr ld

nuttiq r6u1ru sr r urnrduiqutinnr In udur s r o'.rrn tilor r{u{e.t.s lu
qnelriunrrrnaornlndrr uenrlunrnrd +.s grJd +.1

n r r ro d 4-s u.rn{t xu rnrdhdr qu dn a rlln u dumltYrm dolrYu {rr. o.s

'lunia;chiuRlrnaao{ drrgrnal ro drlarr{

driunrrnnnsl rdudrgudnarlnudu

R1 R2 R3 riln€io gr.y

T1

T2

T3

T4

T5

T6

TI

T8

T9

T10

0.88

1.(B

o.y2

0.80

o.92

0.88

0.85

0.88

o.95

0.85

0.94

r.v2

0.86

0.75

0.80

0.86

0.83

0.96

0.88

0.88

0.93

0.99

0.96

0.79

0:86

0.88

0.E3

0.88

0.85

0.96

o.y2

l.0l

0.91

0.78

0.86

0.87

0.83

0.91

0.89

0.90
rd

Rlr0ng 0.90 0.8E o89 0.89
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Ft
a
tr(a

;
=e
o
Crl!
Fp
--
€

T1 T2 T3 T4 T5 T6 TI T8 T9 TlO

drfrinrrnnsal

fl d +.r n1i su ffi su {u rn rdu ir gu dn a * 1n u duro m'r m 6o o'iu ftr.r s

'luuciacdriunl:ilaao{ dttut,rar ro drlnlri

Hrnonq TIEA?UIU

p=ldrmlnlru'til 35lttL

g-ldrmlalnutu !o lltu

ta=ldrmlaf,ulrjrfi uaounrf, fi{ ss n

rs-ldrmlnf,uhlriunoundrr{ rcs n

re.Hrfirr sctootiua

rz-ldrnrlahun gs orr*{ora sdororinar rotrdl

tg=lftmlahu'nrt l4o orr*fir, sdcociua rolftil

u=tlmrlduhhiuasurniinC gs n+r$nsaaoona ronr

neldtmlaf,ulilriluasumd# rcs t*t$" scbrrina ratfrti
!

a
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I

n. {rurudotortirtndsrludrjnrrid ro

nuuJduuurJnq{r urudot srotetn fr oln-u{a.r.s ludriunr:onu uodlu

ar:lnlnusunionrrlnfiuTrj:dunorrniindrjiuratoit1 riunnhikfultrio z rfin i'ru

riunrrkirlolrikrdon sclerorinur rctrsii rdoirnrtlinnnr.rafifi{rurudotoltianfiol

nudr i n rruun nrit fiun N a66d : gdun ar r rdo fru gsEo usi l ilfl n rruun ncir fiur r a6fid

:cdunrrurdsriu ggs druamlun',:rd rr lunrnnu?n n. $asflnnnnrmdoufl?1u

$nnsitfirtndudrulurisdrufi pmcaar's now multiplo rarrge leer (DIvtRT) d:sdunrurds

fru gsE' iruemlunrnrd rz lunrnnuln n. nudr driudkar:lnlfluquiliurar gs

un s 140 fr n fi niurn: ga N frugh iunfl q u hi fl n ur u un ngir fiuilrr e6fid : sdun r'r u rdu tiu

e5 q, o dt lr fi nrr dr iudftiars lnlnrsuiliu rs gs f n f, ni!/nrca'r{ fl fi urur?oqrqnnir

fiu r+.garloludilnr?id 10u0{tnuflnn0{ rorncurfio driudlearrlnlnuryu Lq

findniln:sat uenqdrnr:kiarrlnlnururfo z rliuror iuurlfiuaqeiusisnrlr?rg

rdulnt o$r ur unlot o r tYrrr 6oln'u{a.o.s

driudlasrrlnfiuurfi unourn f, ndrjirror gs ras 165 niun:cnr n'u

drfun:uqu lriinnrunndtfiurNafi6d:sduu.lrdul,'u gsE dqriuar:lnlnuryuri.r z

rJilril ft lrifl n nrf ueirdo nr:r$tyr6u'[nr srn''rru 6or niufa.o.s

dr r fu nr:fi n u rH n cJ o r ar r 1 n lnrirurn cfl r:ln 6u}Jrfi un o l rn f, nd

rJinrarrinl eionrrnuqrtdutl sclclrotln rotrsii lurlnehiunlrouuuodlCiurdo:r

scbrottum rotrstt ldnuornr:frnrJ:nd lnudrtnnnr:rfinl:nlu:rsrurndoafinunardnl

uirrotlnudunudrfl nrdnscterotia{rurutdnfi ournrro{:oulnudulsqa'rrnf, s.rlueh:-ud

'lriarr'lnJcrusu:Jilru rao Sndniu/nrcnrrdrufiunr:lerdorl sclerorium rorrsii {rutu

rdr udldfluffia fiioelnlltdn{ mnnr:rdrd,u,otluodril sclerorium rotrsiiri'rddliu

dledo t't sct.lrotfin rotrsii hiuam ornr:t orl:nfn unirt?rfi urdurfisrfiu luAr iudH
arrlnlnuryuuntfllt lnfiu}Jrfiunolrnf,ndirufiurdsrr scterothtm rctrsiiunrnr:nBtg

rfiulncror{ruru{otarfrrnrdsrlurlndriu hiinllunncirqriunNe66 ftrfufthi
a r u r r o ilr {* u n u o u,t : 1n lnusuun cerr lafi urrJrfi un s u rn 6 ndei s n1:n ruqu,du r',

sclrotiuar rotrsii lufiuld odr{1:finunr:ftfer:'lnlnuryuril zrj3lret $ncnr:lnfiu

lrj:fiunolurdndrft z rjBrrarflrirrndudruru{orrnndrnr:hi}fcrr uenrirnrrlaar

oJ., 2 rfin fluu:lfiua{teiucionrrto?qra.rdru:urisro.rtirrr6orrVu{a.n.s nfoarr

'ln'lnuryuuaverrln6u1ilrdunoltn6nd ormsflnacionr:nuqlrJ?rraldorr scrror,,ra

rotfsii lufiu nt dtjiul*,{iutl sclerorira rolrsii tyncirefilludrutosnr:njdsuurjn.r
fAiaaz,qa

utulorlilotnufl:u tunu
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nrlr?qrfiuln{r ur u.t?o t o q drru iilo I rf;'u{a.t.s'lurlndrium:nnnold.t

nrirr uanq'lu",tl.d +.0 uw1ild +.to

n'rnod a.o uen$ru:ur?ot ortirrr 6o r fru{a.t.s lurrin gdriunr:rnn o t
d s. a
fltrurr?n1 10 f,ilnlil

shiunrrnnnor {ruru{s

R1 R2 R3 ritnnto (rlol

T1

T2

T3

T4

T5

T6

TI

TE

T9

T10

14.00

14.00

13.m

13.00

14.00

u.m

14.@

14.00

L2.50

13.00

14.@

14.00
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6.00
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5.52

s.v

5.38

rilsdo 5.53 5.v 5.37 5.42

a
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nu1d 4.15 rrfin{nnt0{nnuflun:nriluitluaudrtqnthrn6ol

fuf,a.rs luudnsdriunuilnn 0{ rdorfiunandn

d:rsa.nr re drjnrt{ 
-

driunr:nnnar nnutflunrarflurirt

R1 R2 R3 rirrsdu

T1

1i2

T3

T4

fi
T6

TI

TE

T9

T10

5.89

5.60

5.90

5.S

5.90

5.70

5.40

6.30

5.80

5.lm

5.73

6.10

5.22

6.00

5.40

5.45

5.50

5.80

5.70

5.lm

5.40

5.30

5.40

5.70

5.50

5.lm

5.50

5.60

5.50

5.62

5.6t

5.67

551

5.87

5.60

552

5.47

5.S

5.67

5.47

rirrsd0 5.7t 5.63 5.49 5.63
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c,

E
eFe
FF
;3
(t
G

5

4

3

2

I

0

oirYununaset

TI T2 T3 T4 T5 T6 W T8 T9 TlO

lJd a. ro nJlourfi sun rr ru tftu n:nrilusirr lu6ud rJq ndrnn dst fruf,a.t.s

lurrsi n calriu nl:nan 0 { rds rfi uar n n fi ctd : ss stra I t+ ffiJa'nl

l.rlnurrq tt=elrr"iln, uqu

n=Jdrrrr'lnlrru'ru 35 rtn.

rr=lde, tlnlnusru l4o un.

r+='ldarrln6u}hfiunslrnilnd ss n.

rs=ldmrnlsfiuhjrfiunoumf,nd ros n.

to=ftirdon Salerotiurr rolfsii

rz-ldgrrnlnlnuqu rs un.*r{un solerotiulr rolfsii

m=ldtrr'lnlnuqru r* rn.*rdu, isclqotium

rs=ldcrrlnfiulrjrfiunoundnd ss n.+tdor1 sotaotiura rolfeii

rto=ltiarrlnfiulilrfiunolrndnd to5 n.+r{srr solerotiun rolfsiiCopyright by Mahidol University
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+.g.2 il9urs luln:n urir n !nCn<N)

rJiurorlulrlouotonun'lu6uqnlruuuudrJqnn&ar dor y[u{a.r.s lu
driudkiar:lnlnuquunser:1n6u'lrJ:fiunsuurdndrJirurareixl fiunr:ljleu.rroto 2

rfin irlfiunr:lanishilardon sclerotiunr rorsii ilud1 rdordlrJgno&rrr6oliliurar

lu1n:ttunJlniln flrirrsdunirfi'u o.azL % unsrinndunnnuflu o.0r963vordorfiunnnfin

ludrJnrrid 141 0{ nnr nn sq rj?rrutulnsrou?i{ r unluFudor.onudfl n rr?sourn rds

nJluurfi 0u fiu nr:nru ds r nr:ld:Jrslsrfr s { fis lnulir liln rrudrr?ut s r luln:n ud

n"tvrtrlilarurrnrtlqrfiuTgrldodteirdqnnirfru rcv" $t*az,u1 uinrrn?qrfiuTnto.rtir
rr6oqd{gfo{n't:!1q01rrr'[nutnnr;nq1uln:rouil?rrarurnrCsafi{orriilrgnouro.r

}J:fi u lunrrnnaolda'trrriilu.rrt?qrfiulnldHn oerner rdsrurrrnnrrla{umfl qn:
15-15-1s rjiurat rsfilnnfidd $nclnun&rbjn&rrrfiorerur:oqiqluln:nuldrrnornrs

ilzsu'nt zsEo 1ofin:rat,ts) uuno1ndf,ofl:rurrunr:flnurtor spiegel et a1., (39)

nudr ilumnlnfrudlftrn crustscean sneu luflar:lnlnusu}4'narilufludrJonrJriou

lulnlnuodrl#rr lddrdurdurriu{ugriur{orinfilad ludd6.ra.rra?11#tYrrrdsreimro

rtiqrfiulnldHlnslrirran{ 0 lnlrnlnnqlulnrnu

Hdoimrrsfn nvrrafifissuJ?urarlulnlourt nuu lufiuqnuruloud
rJgndrprdo.rluiurfiun nar dn nudr hifl nlrunnsirrYurr{a6fid:g6'unrurdorfu ss

Ltd399vo dtuan{lun'trtd zz lunrnnurn n. lnsflrirrsdu:srd1{ 0.0168{.01872a udFrrl

ir nrrlaar:lnlnusuracerrlnfiulrj:fiunounf,nd hifinncisnr:nJduuurJn.rilirrsr

lulnlouils.rnrnludu

drniuludrgudtards: 1 *Ierottum roluii rirrndsil?urarluln:mud.r

runlufiulu{utfiunnnfin lurlndriudHrdsc 1 scrqothn rorrsii hiflnrrlunncilriunr.t
a66d:sn'uu.ludurih gsvo lnuflrilsdu:;rdr o.uLs3-lor7ivo uenrdr nr:lear:
lnlnuryuuncarrln6ulil:6unolurfind triuan{nnsionrrnjd0uurjarro.r:jiurar

lulnlrudrrlnlu6u
n n nr:nJduuuil a rr o.r rJ?ursrluTnlouriorurludutrnrruuoudrJqnri.

rr,r 6ow'u{r.r.s uanrlunrr'n d 4.L6, 4.L7 nn ;grJd +. rz
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mr1{d 4.16 $fl n{nax 0 {rJ?'rsrluln:nurfi r unlufiudilEnriar 6s I

f;uf,a.ts lu*cinsdriunltnnno{ rdord'rlqnsf:rrtilsl

rj?urgtlu

0.019

0.023

0.0lt

o,vn,

0.020

0.au

0.020

a.022

0.021

0.025

0.019

0.018

0.023

0.019

0.o20

0.m3

0.019

0.019

0.o?2

0.030

0.019

0.030

0.016

0.o23

o.u22

0.023

0.025

0.(n3

0.021

o.t2l

T1

"t12

T3

T4

T5

T6

n
TE

.T9
T10

0.018

0.(}20

0.016

0.023

0.019

0.025

0.016

0.023

0.019

0.423
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surd 4.1? udn{nato{rJilmrlulnrtourfo n u"luf,udilqfxihtn tlol

fufa.t.s luurin gdriunurna 0{ rdsrdlrfiunnndn

d:ss;nar re drjnrri

rl?rrorlu

0.017

0.019

0.017

0.017

0.018

0.017

0.017

0.015

0.016

0.017

0.019

0.015

0.019

0.014

0.018

0.019

0.019

0.014

0.017

0.016

0.01E

0.019

0.015

o.vxz

0.019

0.0lE

0.015

0.0lE

0.014

0.016

0.015

0.v22

o.orz

0.015

0.018

0.015

0.0lE

0.014

0.016

0.019

T1

T2

T3

T4

T5

T6

TI

T8

T9

T10

I

a
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s
c7
F

r13
Fe
F

€
€
3

6F

0.019

0.018

0.016

0.015

0.013

0.012

0.010

TI T2 T3 T4 T5 T6 T' T8 T9

drfunrrnmoc

trrJd a. rz nJluurfi ouiliu rar I ulnrtoudr r,rr nludud rJq ntirru 6o I fuf,a.t.s

?trnomq tt-driunr:rqu

u=ftfarr'lnlnuqu 35 un.

m=ldsrrnlnlrrumr l4o rln.

s=ldrrrnlnn'u&Jsdunounilnd rs n.

ts=ldarrlnfiuurfiunslrntind tcs n.

tc-ldr{orr sclerctias rcEsii

rr=ltiar:lnlnuqu rs un.*durl sclsoriua rorcii

rs=lddrr'lnlnusu roo ro.*r{u, lsolqotium

ns=ldcrrlnfiubjrdunormdnd ss o.*,{utl sclerotium rotrcii

rto=ltlarrlnfiu}Jrdunoumdnd tes n.+rdstr sotcrotism roxsii

luudn rphfu nltilnn oir rds rfi un anr fisrdrcgstrar ra f,rjnr ri

a

a
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a.s.s ili! rs d o e r{ o fad rfl urJ: sJssf(available p)

rJilrorvloar'loYedrfl urJ:clt,ililufiuEnrruuoudrJqnrYrmdow'u{a.r.

s luehfudldar:lnln$iruuasdlrln6ulJ:fiunslurdndrJiurarsiNl riunr:hiftiar:

nto z tfin dtrriunr:kfuiolritid.r, **otir'm rorsii fiudr rdorduilgnntrrrfior

rJirrarr{oalloiadrflurJ:clurfludu irirrsdurrirdu 0.t0r ppm ungrirrqdoannuilu

0.502 ppm rdorfi un nndnludrJnrdd 14 x 0{ nl:ilnn ot rJiurfl doadoiadrfl urJ:v1urd

lu6udn:mnudirirrf,nnssionrrrl#srnrr'l#rj:vlunitorf,r'tnudrhJ dd.onlrur'ru

nfuduroqr{oarloiaodtehil:sutor 0.2 ppm (irf,sr,u) usidifror:srrJilrornrld

ilrslusftududilqndrnrds.rdnlfidrrilufiudfln:ruqnildl1rofeir lrir"oalrole p<8 ppm

; ueilunrrruuuodut ,rdoutiqrfiulnldd rdwrrornnr:tfilornflqn: ts-ls-ls ludn:r

u filn nfuili *rl#hirnm srnrrr0{n'rrr'rnrjilrsr}J:unarfiuulu6u rdsirnrrrfn a

nra66roqrjilrorr'loadofadrflurjtrluudluduluiurfiunnnfin nudr hifln'nuusrn

sir{fiurr{a66d:;dunr'rurduri, 9s $al99vo druamlucntrod xlunrnnurn n. Iosfl

rirrndo:sfldt 0.4rt9-0.5033 pp,m uemdr nr:kfar:1n'lnusuuacar:1n6u1il:fiunou

rur fi nd'hifi nnsio nr:njduurrilnrrsril?urordoellofedrfl urjrsTurdlufiu

druiuludr;udtrlrdor'r sotrerotium rorrsii rjiursrr{oar{sfadriju

rJ:v1silfludu luiurfiunanfinlur1ndriudftidur, r"r"ro tfin rolrsii hiflnrrrurrnsit

riuntafifid:rduntutdotiu gs lnufl rhrsdarsudr{ a.4s74 4.s22(t ppm ufln{drnr:}i

ar:lnTnrgurncer:'lnfiu1rj:fi un s uurd ndkiufrn{Hn sio nurilduuuilnrrsrilsurar

rl o a r{ s iad rilurlr;Iuufludu

n a nr:nJduuuilart ouliurard oar,l oiadrfl urJrslssriluduqnlruuoud

rJqntYrruiilor riu{a.o.s uanr'lunrr'rod +. rs, +. ts un vtrild +. ra
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I

I

t

n1111d 4.18 i uu"oounoul?ursdser{siadrflurJ:slslnilufiudrJqndandsr

f,uda.o.s lurrdngdrYunurnno{ rdorflrlgnnortuf,sr

i

:J?rrsrrl s erl o iarfl urJr g'turd

0.673

0.867

0.t3t

0.693

0.845

0.E00

0.830

0.149

0.8E6

0.E34

0.6E1

0.821

0.810

0.634

0.w2

0.786

0.893

o.6m

0.Eul

0.795

0.656

0.969

o.lgez

0.6E?

0.615

0.7fl

0.y23

o.wl

0.8d1

0.99E

T1

T2

T3

T4

T5

T6

TI

T8

T9

T10

0.681

0.808

0.?38

0.75E

o.n:I

0.898

0.673

0.E19

o.922

0.709
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mrl{d 4.19 $dn{n nll o{trlilrarrl oar{ oiadrfl urJ:slurdlufiudilqndrtr6ot

fiuf,a.r.s luudnsdriunr:nnnol rdsrfiunrnndnd:ggctrnr

r+drjnrri

driunrrnnnor rjirmrr{ s ad o iarfl urj:slt rd

R1 R2 R:} rirrsds (ppm)

TT

T2

T3

T4

T5

T6

TI

TE

T9

T10

0.575

0.43t

0.510

0.456

o,49

0.424

0.591

0.474

0568

o.4x5

0.628

o.4?s

4.429

o.497

0.558

a.&
0.103

4.42L

0.431

0,497

o.v7

o.ly3

o573

0.496

0.378

0.5ffi

0.649

0.485

0.560

0.@3

0.5&r

o.4L9

0.504

0.r|E3

0.62

o.4s9

0.581

0.460

0.520

0.545

rd
nltsnu 0.49E 0.483 o.523 0502

t
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grJd +. re nJluurfi uurJ?u ror r{ o a r{ o iad rilurJ:slsililududrJq ntirnr tio.r

n'ufa.r.sluusiasghiun'uytnn 0{ rdorf,unandnd:susnnr

r+ drlnrri

t4ulomq tt=dTf,unnrqr

u-ltftnr'lnlnusu 35 un.

rr=ldarrlnlnuqu 14o un.

ta=ldtrrr'lnfiulrjtfiunstrntlnd rs n.

rs-ldmrlnduhlrduaourndnd tcs n.

tc-ldr{orr Sclcroriunr rotfsii

r=ldarrlnlnuqu g5 un.*rdurl solcrotiulr rolfsii

rs-lderr'lnlnssu too uo.*rdutlsolerotiua

:rg=ldarrlndulrjrfiunsunf,nd ls n.+r{srr &lerotiam rcIrsii

rto-'ltfatrnlnfiulrjrfiunoundnd te5 n.+r#:l scler,ltium rcIfsii
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t

a.+.4 iliurerJrJ:unarfiu u d riJ urJ: clo:ni lavamnb K)

rj?u rarhj:unarfi u',d rfl urJ:;'lssrilufiuqnrt uo udrJgnty:rndos n'u{

r.o.s ludrfudHar:lnlnuqum ;ar:lnfi u}J:fi un s rrn f, ndrJirrareirl riunr:hiki
ulttfo z rfin dtlriunr:lanfshikftdorr s"aor,,- rorrsiinudr rdsrdlilgna&arfio.r

rJilrar}JlrnardoudtflurJtglssfflrilsdunirfiu r.ss uagrinndunna{rflu o.es ppm

rdsrfiunnnf,nludrjnrr{d t4 to{n'rtyraaor rjirrillils$narduldrflurj:rluilf ludud
o r. o n u d, fl tN fl o ei s n r r u cls r nr rld:J: clurdr s r f, rln sd.r lil dnrrur{udutsr
Irj:rrsrerfluusdrleir I ppn 1irfiu:,rzy usidrf,nr:orriliurarnrrlfiJrslsudlordudrJqn

tYr*rfiolfinfirilududflnt1lqnudurlroidr (fl'1 avnirable K<40 ppm) unslun.,rouuuod

ldla{urnflqni rs-ls-r luo-nst rs filanilfld drud:urfr}itirjirrar}J:unarfioud

riJurj:clgililufiurfl uq fl s riun.rrudor nrm or f,ry

rdoirn:rsr{nr n nnafifirJiursrlrJ:usrardsudrfl urJryTuudluduqnuru

uu udrJqnfr.n iiio q nudr fl naruunne{r fiuyrrafifidrsn'unrrurdo f,u gsE usildfl nru
unnirtrTurNafifid:sduntutdsriu ggs6 irran.rlucn:rd za lunrnnu?n n. ua crln

n'ltnt?tfi0un2lurtnncirttotrinndworiliurarlilrrnardoudrflurj:rlsililududrui'

Daocan's now multiplo range tsst (DMRT) d:sdunrrurdoriu 95zo n-{ttdnllunrrr.rd x
'lunrnnuzn n. nufi lu*riudldar:lnlcrrryurjiurar gs 0nfinfu/nrsn1{ riuoriudlri
lrf at inruunndt fiunt a66drgn'un aru rdo riu gsE" d'tiudkiai:lnlgurryuil?rrar

tao fnfinil/nlrn1{ fiuoriudlrilaerr lriinruunncir'lrTunr.lafi6d:sdunrrurdoriu
gsE" fl'tiudlaerrlnlnrquiliurfl gs nlu rao fi n dn:-r/nrrat fl n rruunncir fiuiltafifi
d:cdun:rurdutfu gsE in.iudlaar:lndu1,lrdun o'rn fi nd gs nfiun:sarr riudriud
lrilrfarrfl nrru$nnsit fruntefifidrcdunfl urd s{u gsq, driudkfar:1nfiu}J:fi un orl

rndnd tos nilnwnrr riuphgud hileerr hifl naru$nnsir{fiunr.ra66d:sdun:rurds

fru gsEo nidor:.udtclarrln'lnuryurjiurE gsfndniunrco.r{ flrirrjirrar}Jsunarfiuud

rilurjrclutflufiudrdqnnirriu 0.? ppm unyludriudftfar:lnlnuiruunsdr:lnfiu

l:JrfiunourndndirJiurarlil:unarfuundrflurJ:yluililudufioondrariudhilaar:

uemdrerrdl z tfin rirwflnndqtaiusionr:ldrJ:;lurrirrqorrr:lufiudrJqnrf.rrrds.r

ilrt{rjiurE'lrjEuna rduudduilrs'tsufluduflrjiurorrfosn.irluehfudhilaarl

rtrrfuludrgudtrfrqto:'l sclerorium rcIrsii rJ?trorlrjlrnardsldriJu

rJrrluufluduluiurfiunanf;n nudr hifi nrruunnsir{dunrafifid:siunrrudoriu gs

LLilJ 99vo lnsflfirrsdu:crdt 0.90-1.1 ppm uemdmr:leer:ln1nrsuun;errlnfiu
1j:6unolrndnd hiusnqnarisnrlrjdguurjnrro.rrjiurarfilrunsrfiuudflrjrclsffiilu
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6u odrll:f,nrudrrsdwonliurE'lil:unarfis!drflurj:clordludu ludrfudlciarr

lnlnusurjSlrs as $ns rqofrndnirn:var{ uaser:1nfiu}J:fiunsunf,ndrjirrE gs

unstosnil/nt;nt ituriunr:1ed.r, ,"*oo,- rolrsii irjiursllj:unarfiuudrloundr

CrgudHAis 71 sagrothm rcIrsii uemdr nr:laarrdr z rfinrirogiuurlfila.rrailsio

nr:ldtjilrsr'lrj:unarduudrflurjrtlsuflufiu ftinnrlr}fiJiurar}Jlrnardoldrflu

rJ: ;1s#1u 6u fl rj?l rar fio u n.ir eh iud l rilaa.rt oso z sfi n

er n nr:nJduuurjn.rrJ?rrsr}J:unerdtrudrfl urjr;lurriludu luucin ;driu
nlrrnno{ uemlum:'nd +.20, +.zr unrpJy,'+.rg

o'rr'rod +.zo rrf, nirfl a{ 0{rJirrer}J:unarduud tilurJ:rlstdlufiud:Jqn

o'rru fi o r vt1uf,a.o.s luusi n sehfiJ nr:fl n a 0 { rdo rdlrJ g ndrm 6o I

driunrrlnaol rjiu mr'lrj:ucratdu u d tfl urjrslorri

R1 R2 R3 drrsdu GFm)

T1

12

T3

T4

T5

T6

T7

TE

T9

T10

1.70

1.60

1.30

1.70

1.30

L.70

1.90

1.60

1.90

1.30

t.4
1.80

1.60

1.60

1.80

t.70

1.60

L.20

1.80

L.70

1.90

1.70

1.50

1.E0

1.50

1.30

1.10

1.60

1.40

1.40

r.67

1.70

t.47

1.70

1.53

L.57

1.53

L.47

1.70

L.47

r{rrsdu 1.60 1..62 L.52 1.58
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nlrl{d 4.21 rfrn{HnrolrJilrar1rJlrnardnuddurJrslsililufiudrlqn
&ntr 6or fruda.t.s luurin gdriunrrn n 0{ dsrfi un an 6n

d:ruu.nr r+ drjar#

driunr:nnnsl rjil ror'lrlr$net6t ufl'r il u n

R1 R'I a|':I rirrsdu (ppm)

T1

T2

T3

T4

T5

T6

TI

Tt

T9

T10

1.10

0.70

0.90

0.60

1.m

1.m

1.10

0.70

1.m

0.90

1.10

0.d)

1.10

0.E0

1.m

1.10

1.10

0.90

1.@

1.@

1.10

0.E0

0.90

1.@

0.90

L.20

0.70

1.10

1.m

1.00

1.10

0.70

0.97

0.80

4.97

1.10

0.97

0.90

1.(n

0.97

rd
n1$n0 0.s 0.97 4.97 0.95
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E
El.t

(c
€
FE
5iF
FIt

'qF

F(lF
Eg
F

E
;3(F

TI T2 T3 T4 T5 T6 T' T8 T9 TlO

drYunfinnae{

pJd a. rs nJiuu rfi uurlilrar'lrJrtrnarfti u d rfl urJ:slutf'lufiudil q nrhrr tilo t

r{uda.t.sluudn sehiu nl:fl n n 0.! rds rfi un n n find : gu vn n r

r+ drjnrti

ilrrrgmq rtaihiunuql
p=ldsrrlnlcluoru 35 ufl.

m=ldarrnlnlnusu l4o !n.

rt-ldsrrnlnn'uljrfi unslrndnd rs n.

ts-ldtnrlnfiulrjrdunslrxtind tos n.

to=ldr{orr Sclerctism rolfsii

rz=ldgrttln1nu$l rs un.*dur, solaotrum rolftir'

G=ldsrr'lnlnusil r* rn.*tdutlsolerodum

rg-ldarr'lnduhjrdunsunrdnd rs n.+r{on sc'btotiam toasii

uo=ldarr'loo'uljr6unolrnfi nd tos n.+r{srr satsoriurn rorsii
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det
nltrfrud?otixdumnqnchiunr:yrnn o.r luduqnoluru udilqno&arn6orfru{a.r.

s rdokfar:lnlnuryurjirror 3s $ne rao fnfrnfu/n:t01{ unyanlnfiulrj:fiunou

rurdndrjiurs 35 unv rosnfir/n:cnt dunr:hildar:rf.r z rfin drrfiinuldnlohikf

rds:r ,*rrori- rotrsii dtflualnqtarl:nfnunjrlutYrrrfisr rlrnrnJ:srfiurJ?urstdo

uunfiFud{nru tdutltionru d.uunfilun-gfiflntorruu uurrdrrl screrothm rot*ii &tu

li standard dilution plane cormt udtrlrurriudqartqfrflotlur?ouJfiri6nr:1f,unitlfiu

In:rnr:rJiurJqrrJrqrfiudrudurlu{nqunr{eqrn6old n:run1ourdFu n:atriurdo
A all A a. a I t v a J v

1fiun?6n-r + rfinqn z &Ja'ni nnsn.drr:suu2n'r ra drJntito{nurnno{ Hanl:uu

rJ?rraldo nfiuniddrl 1 !1 n nr:n nn o r fi :ron crd uo ft d6o

a.a. t :Jirroudo uunfi riurio, u u

nr:uJd s urnJn q rJ?il rsr6i0 lfiunitiludrfud ldar: ln Inusurn sar:ln fi u

frj:6unouurdn#J?urs$ir{'t fiunr:hikfo'rtrio zsfin naonlhr ra drjnrrir0{n'r:

yr a n CI { m n nr:njiuurfi uuilSu roudo uua fi rioo'o n u u luar fud kf ar: ln Inuryuil?u rs ss

uns 14o findniun:sorrtiudrfudhlria,r oludld,,a*1{lugrJd 4.zo.L nudr srrr:n

rfiunrrnjduuurjn{lotililra,rdouuafiriariqriladunngh{riuldotinfnnu lu:ir.r

drjnrrid 2 x 0l nunna or'lnudryud hitaat: rjilraudo uunfi risd{ nuu,iuduiln s.?4

filu t.u log no.fiir ludrJnrdusno'.rd:Jnrrid z rdokiar:lnlnusuil?uror gs finfinir

n:rnrflrl?ul*rdu,,uofir?urirrrn,duduoln s.s rilu z.gs los no.fiiu lud:Jnriu:n

ftdrJnrrfi{ zdrflrJ?lrarndrrnndmrrlrildar: unrlun:ddldar:lnlnuryulurfildurilu

rJ?rrar tao fndniu/nrunt rJ?rmudouunfiriorirnuurfiuduoln sss tilu t,m bg no7

nfu ludrjnrr{u:nftdrj a"#d z rfuhiinarhtflrdouunfiriud{nunfirj?urarr$ilulnrlu

odrfamu uci?hnrfiilirrardrrnndrdriudlrilcfarr nn'{orndulud:q?rn'{orndrjnrrid
a i rJ I ra i d.l r

2 0{fluqnn'rrrnn0{ nrrnJduurnJnrroulsursrdouunfiriurilonuu 'luuciasdriunr:

ilnno{rsirirlndrfiwtiu !1n?lnnnilnno{rsrfiuldir nr:}ier:ln1nuryt tfo , rjiurar i
nnrh'hflrjilraldouunfir6u?,Jsfiunrirdu lu:irrdrjnr#d 2 c,o{nlsyrnnsr ucinrrlaar:

lnlnuryulurjiurndrfirduhiinrnrh'hfililrsrdouunfir?orionuu,iuurnduotirfnnu

ludr:-udkiar:lndulrj:fiunouurf,nd unnr:njluurfiuuili!rflrdo

$unfir€emturn'ludriudkfar:1n6u}J:6unoundndrj?u'rar 3s uau 16s nfu/n:car'r

duariud hikiar: rludtduam l{lu1rJd 4,20,2 nudr aur:a rfi unr:rilduu$ila{ror

rj?uraudouunfiriuri{fltln dunnsdrqfru{o.rusiasdrfunr:rnnsrldsdr.rfinroulurir.r
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drjnrrid 2 i0{ nunnno{ Inuludriudhikfar:rj?rrsldouunfi rlsdr ?ruu,Crduoln

s.z+ tiJu 7.?A rogno/niu ludrJnrfu:no1a'rJnr#d z rdstriar:lnfiu]rj:fiunournfind

rJiurar gs niun:;nt irJ?ursr{i'ouunfirludonuuriuduoln s.og rilu 2.88 log no.nfu

ludrJnrr{urnfrdrjnrrid z *flrJiurardurnndrariudlrikfar: unsrdoHarrln6u

}Jrfiunorrnf,ndrj?uraudldurflu ros niunrsarq rJ?urildi'0uunfirls?i{rfuu ,Crriu

un s.s2 rifu z.g0 log no.iflfi ludrJnrfurnfirdrJnrrid z rfu hiflnrnrhldrJiuroudo

uunfir?uriqnln,Cuu'rnduotirfnrou usif,{nrfirj?rrardurnndrdriudhi}fnr: ?rn-{r1n

drjnrfd 2 to{nnrnn 0{ nrlrjdgurrilnqjirursldouunfi riud{fi un luusincahiunr:

nnnorwflfirln#rfiu'triuorduqun,:flnn0{ t1nnnn1r?rnao{ncrfiuldirnrrtefeirlnfiu
'lrlrfiunsuurdndrft z o'n:r flnnrhl#rjilreldsuunfiris?i{n!" ,fiuduulnnirnrsldlrf

arr ludrrdrjatid zi,o{nlrrnngl ucinrrldar:lafiulj:fiunorrnf,ndlurj?urordrCu

tjulrifi ernrhlfijirraldouunfi rtuosonuu,Cuurnduodr.rf,nrtu
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trrJd +.20. r nJtuurfi uurJ?urerds uilnfi rtudwnrnluehfu d}iar:1n'lnuryu

rJiuril 0,35 unsl4o frndnfirnrvol{ :susnnr ra drjmri

yJd +.zo.zrfi uurfi u:nlilrau{io uunfi riufri r un'luphiud'lrf ar:ln fi u

Iil:fiunourndnd rj?lrar 0,35 unst6s ni!/n:ca1{ ?sust2nl r+ drjnrr{

fllllurnt tr=f,rfunurlu r>ltitnrlnlnr.nr 35 !R. ts-1d6n:lnln[il l4o llR.

ra=kim:1nn'uhbiiunsr$r6nd ss n. tslthnrlnn'uhlriunsumfind ros n.
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+.+.2 rj?l rErdo us n fi 1u!'u6il d{ r un

nrs rild s uurJnrrJiuroliionfi unttilu*rfudftf ar:lnInuryu$a carr ln6u

}J:6unslrndndrjilrarirq"l riunr:hikfulrnto z sfin nnsnfi{ r+ f,rjnrr{ro{nu

rnn0{ trnnrliliuurfi uurjiltaudouon6lufudrntr run lu*riudkar:lnTnusu

rj?rrsr 3s uns reo fin6niu/n:so1{ fi'uariudhi}farr nudlduemlllulild 4.21.r

nu'ir arur:nrfiunr:rildsurnjarrjBursrds$onfiIuu-ufiilti.rruduongir{dulCstirfin

rnu ludr.rdrjnrriu:no'rdrjnrdd + lnsludr;udhikfer: rjiursrdouonfiIuu-udfld{

uunflrjilr",fiuduoln o.zo tfluo.zstoe noffifu luti'rjnr#urndqa-ilnr?id + rdotriar:

lnlnuqulurjilror gs findnfirn:snt :JirroldousofiIuu-sdnoJonou,durlnduoln

6.6 rflu z.gs tog no.Tniu ludrJnrriurndrdrJnr#d + drflrJ?rraudouonfiIuu-rrfrnd,r

nunurnniror;udlrikfar: lun:ddlcfar:lnTnuryu1urj?u'r",iurjrriJu 14o finfinill
nrvarrr rJ?urildo usnfiIur-udnutonru,dudunln 6.26 rilu z.oo tog no./ nfu ludrJnrf

u:nfrdrJnrtfd + tiu hifl n nrh}ftJ?uraudsuonfiIuu-sfir dq n r nrdlrj?lrsunndu ugi

ftfirJirrardlrnn'irdr{udltil,ia'rr rd.rorndrjnrrid o t o{nlrnnaor nrlrjduuuila.r

rJilrarrdsuonf,'lurYufnrfiurnluudnsdrfun'r:ilnn0{!sflrJiuardtndr6wfiuruduqu

nl:rnno{ 0'rnnnn'rrnnaomErfiuld'irnr:}iarslnlnusufltr z rliurorflnarfqairlrd

rj?urordouonfiIuriudorfonrurduulndu ludrrdrjnrr{u:no'tdrjnrrid a usinrrkiar:

lnlnuryulurjilrEdrfildu hifl n nrlr}f:JirrEr{Lronfilun-udodo n ru,dr rlndu

rrnnr:rilirrurfi uurj?urarrdous nfiluu-sdrng{ fl iln luorfudtriar:lnfi u

}J:6unsuur findrjiurs 3s unslosniu/n:snt fiughfudltilaar: srrrduentlugild

4.2r.2 n uir arura rfi unrlrjd uuuilnrrJiumudo uon fiIu!-t 6r#* n u 

"d 
usr neirl fiu ld

odrfnrwlufirdrjnrfu:nnoreTrjnrr{d 4 aliud bikiar:fl nr:njdsu$ilar$ oqrjiurar
J a<i sc J nr - .tr -c 6r o/r a a art /A-

r8susnfrIuriuBnfr?ruahiurntrn o.zo tfJuo.zs log no.flf! ludrjnrdu:nn'ldtjnrfifr z

rdotfarrlnfiuljrfiunourndndrjilmr 35 finfinirn:rorr rjiursrdouonfi'tuu-ufinngr

,uududutln 6.e6 tflu t.ulutirrdrJnrriu:ndrdrj a'ntd zdcfltjiurordlrnnirdrfud

hilefar: uayrdordurj?urorarrlafiu'lrj:fiunolurdndrilu 165 nirnrcorr rJ?urflrdo

uonfiIuriofintionrmCudutln 6.28 riJu z.og log no./flir 'ludxdrJnrriurnfirdrJnrrid

2 rfulrifinnrlrtirJiursldouonfiIuu-ufiooto,uruCulrnduodtfintou ud?hflil?lrod

rrnndrdrfudltilaa'rr nr:njdsuurJastoriliuraudouondluriudnri{firnuitrrrn

drjnrridzOriudkiarr'lnfiuljrfiunslrnf,ndtiozrJ?lrssln{firjiurordrrnndrdriu

dlrilcirrr:ftdrjarrid 4 un;nn-rdrjarfd o nrrtierrln6ulj:fiunorrndndnsr 2

rjilrarhifisrnrlr}fnrlrjduuurjnrrjiursrdouon6Iuriufiori.rru urnn'ircriudlritri
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f,1t 0lnnnnl:Inn0{tsrfiulCdr nr:kiarrlnfiu}Jrdunolrndnddl z rj?lrar innrh
tflrJiursl{isuonfi'luriudorforu, rd'lduotiHrfiuldfnnulu:irrf,rjnrdu:no1a'rJnrrid

4 rfttnr:laertlnfiu'lrjr6unouurdndlurj?urerdrCrduhiinnrhlt? rJ?rroldouonfi

Iu rftrdil ri{ n u n Cr u r nrju o dr r f,nn u

pJd +.zt.t njiuurfi uurJirraudo uon 61ul-udr rir r lnludriudHar:lnlnusu
rJirrsr 0, 35 uact4o frnfiniunryn1.r jrusnar t+ a-rjnrd

pJd +.zt.z nJiourfi uurJiu rardo uo n fi lu n-u dn rio n, u 1 uor ird las u ln 6u

lj:fiunsuurf,nd:Jiumr 0p5 unrr65 niun:rnr :cusnn.r r+ drjnrri

v''ru*t n=crfunruQrl r>ldrrrlnlnmu 35ln- s=}irrr:lnln$nr l/o uR.
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3

+.a.g iliu roudu rltio n u u

nrlrJduuurJn.rrJ?ural{io 
1 fi unitiluor ird Har: ln lnusu tlaurnt

drjnrftsrlnfiuu:fiunourndndrjiurorrdrl riunr:hilaolrtio z rfin nnsndrr r+

nltilnno{ mnnrrtil?0urfi0uil3lr"tdut'trionuu luOriudHer:ln'lnilsurjitrar 35

unc LN frndniu/nrsarr riuoriudbjlaarr nrudlduanrlflugrJd 4.22.1 nudr

su r:o tfi unrlrjdsuurJ n.rt o ujiul"tdurlrio n u n ti un nel'r riu s dr fnroutufijnr rid s
6l to lnudrfudhilacr:rJirl*durlutonunrvnnil?ursnrilnf,rJnrr{urn un;eirqnlu

a-rjmid 8 n'ln 4.s3 rilu g.sg tog no./niu rdskarrlolnuryurjirlor 3s finfinfiun:sat
rj?lraldo:',rionrrorunrJiurarnrorndrjnrrfu:ndrti'rjnrr{d s iiliilrartrn 4.s2 rflu
3.86 tog aolnfir dlflrj?rurardlrnn'ir or;udhitriarrludrjnrrid s uagrdoHer:laar
lnlnnsuriudurjiurs rqo fnfinfunrcal{ rjiureu{io:.rrfonuu inunjduuurjn,rdki
unnnondl{tnltflnno{ 'lnuflrJ?ursdurlrtonrnlua':Jnr#d a rrirniu 4.05 log no./nfu

d.r fl rjilroudt rldo r u ur,r ndu,o n r sludrjnrrid 8 x o { nlrnn n o r m a'r rr n r.iurj?uraudo

:r nJ.t u u nludr iud Har: l n In uryud'r z rjiu rad.r n,r fl rJ 
gu 

r oudu rlrio r u ud u r n nr'rch iu
dhilcfarr tuftd'rjn#d 10 io{nr:ilnCI0{ tlnnnnlrrnaoqramdr nr:ldar:
lnlnuryunsl z rlirrarflnnrfrhfrjilrudurlotonrn ,d'odundrnr:lrikfanlnTnuryulu

d:-rdrJnr rfd s- ro uei nrr}iarrlurJiuralCr du l duan': H a si s rjgrrorrds :rntr u r nbilu rn
3
tJu

luslrfudtaarrlnfiu}J:6un ounf, nd nnnrrnjiuurfi uuiliur*dur.,
,i,nuu luslriudHer:lnfiu1rjrfiunourndndrjilrsr 3s lras ros niu/nrsor{ fiudrfu
dlrikfarrnrldlduan.rltlupJd 4.22.2 nudr ludr;ud1r;laar:rJ?uroldsrlotonouo,

onil?urarnurnveirqnludrJnr#d a 1nsfiil?ursrc?r2'r 3.s3 o'r 3,72 rogno./niu lud.x
drjnrrid e d{to rdokier:lnfiulj:fiunourndndrfi z rJ?urorrfu lurhru:nrCI{n.r:

nnnoliliurtdur'trtonunfinr:njdsuurln.rdurrncir{fiu 6otuchfudkfarrln6u}Jrdu

nournfindrjiurar gs fadniunrcor iliurfl,6i,orlrf.rrunriou1 nnil?urorartrndrjnrr{

u:ndldrJnrrid a udlrClduludrrdrJnrrid ro i,o{n'Fflnnor rrrjr +.og rilu 4.01 los

no./nir ludrdrJnrrid I 0'{ ro doflrj?urardrrnnirCriuhilearr rdskerrlnfiu
}J:fiunouurdndlurjiuru,Crdurilu r6s niu/nrcor{ rjiuraudo:,,otonuu oududu

o drq ilr ntu?i:.r drjnrr{u: no'r drjnr r{d + udr n n:Jiusr n r lu:ix a'rjnr rid s lnufl iliu rsr

z.zz fiJu 3.e0 log no./nir ludrjnrtid a 6rro drflrlirrsudurlri.nrnlrirrndunrl
rj?ursarrlnfiuhl:fiun s l rn f, ndd,firdu trnn n nlrnnn oswrfi ulCdr rjirrarrdur,rdo

nun'ludriudHauln6u1rj:6unourndndntl z rj?lrorfiflnrfqreiulfijiursrdo:rn'r
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ulutiunrndulufi.rdrjnrrid e 6r to uenrdr nrrlaarrlnfiulrj:fiunorrndndrfi z

rjilru flnartrl#rj?rl*tdtt'rrioru",firdurrnirohfudlri}iar:lufirdrjnrrid E-r0

udnrrkiarrlnfiu}Jrfiunorrvrdndlurj?rrslfildulriflnnrtr}flrjiurildorlrfonuu,iu

u'rndu

pJd a.n t nJisurfi uurlirralds :rnl n r nludriudldar: ln Inuwu

rj?lr:sr o, 35 uncl4o0nfinirn:so1ir :susr2nr ra drlnrr{

a

pJd+.zz:nJiuurfi uurJirroldo:rn'wrnluohiudlaar:1n6u1J:6unsurn6nd

rjiurar 0,35 uns165 ni!/n:car{ rrusl?n1 ra drjnrf

flurmHt rr=drfuntuqu tz=kimrlnlnrfl 35 !R. rs-ktflrlnlnltfil t4o |ln.
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01 nnnf, nurnr:rild0uuilnrrsudolfiunEtiluduEnuruu0 udtJqn,i.,n 6or fu{
a.t.s lnuf,nutnr:rildsuuilnrtort{iolfiunitirfibJlufiu ldud rdouunfiriuri.riluu du

,lri.,nuu *uaduurofiluriudnd{niln luarfudkierrlnlnuryurliilror gs $as LN

frn6niu/n:snrr unrdriud}far:lnfiulrj:fiunounf,ndrjiursr 3s uns 165 niul

n:votfiunr:hilaer: ufln{H nnnrilduuuilarluusin sfi rr0{nnranordunnsirfiu dr

rJirraudo lfiunidlufiurria gsfin ncfl nfl ildu n'uftiulu:suufinadinsr otr d^ ur uo

nr:'laar:lnlnrqu$nserrlnfiu}J:6unournfin,#rjiursrsir{'r riunrrldkfar:ntr z sfin

nudr

nrrtfarrlnlnusurf{ z rj?lmr rncarrlnfiu}J:fiunournfrndrft z rjiurar fl

nariqa?utdriLuunfirlorioruuriurrnndrnr:lrikfar: ludrrdrJnrr{d z ucinrrkiar:

rir z rfinrj?rrsnrrnniulriflnacisrjilroldsuunfir€uh{rfil,rrntjuorir.rfnttu

nr:laarrlnlnusurfi z rjiuror rnsatlnfiu}J:fiunolrndnddr z rj?umr fl

nnrfqrag!h?riLuon6luriudnri{fiun rduurnndrnr:hikiarr ludr.ra'rlnrriurndr

drjnrfd + ucinrrkiulrtfito z rfinrduurndu hifinraeiorj?rraldsusnfiluu'uflnrfturn

tlrdrurndusdxfnnu

nrrkfsr:lnlnuryurir z rjilrgl unsar:lnfiulrj:fiunsutndndntr z rjluror fl

narf.rra?11#rjiusl6ior'rrfonutdldulrnndrnuhikfarr 1u:i:'rdilnrfd s d.r ro usi

nu}iarrrir z sfinrdu u r ndu hi fi n n si oiliu ro$do rrrir r u n}irCu n't ndu

ornn n nunnn orwui u ldirnr:kilnlnuryuun ser:lnfi ulj:fi un o u rn f, nd in n

rhlffiJ?lraliisuunfiriuntonru rdouon6lufiufinri.tr,run ,,uudur,ototrundqilurdo
a <ad & h re o da ,o A

16un?dfinun-rlrJlufiuiliirJ?trra$fr'uu1nnj1 nmhilafllsluwiacrir{u2nm0{n'rt

naa0{ tfodlnurf.hJlfiunitiruarur:odrrfiufirn:rulufiuldurnmiofioerfioqlntfudu

o{riuildurnruilrcnrr#ruriuderr{'q6s ornr:unrn2luflrurrntorlfiuniddtcl#orilr:

luenrnurndouriur lunrln?qrfiuln ufiriqol?rllrnsfld'ururornfiuvridlufiudard'q

6o dunielarlu nrrrni 0.r iildftiilo 6'udrr ln lnuryuun sdr:'ln6uTrh6 ua o u rn d n.f do

frnriluduyriuarrcfinrdrlnuqf,untrilu6usur:nldurrirorrr:daonrruilren'rnlr0{

duriuarlrrirdCrurlfiffiuroonfrnriudwdrlr{rfinnrnJnnrJdsunn-q.rruarund.r rCu

drlrJa$r.rordilrsnourorlrJ:lnrJnrsdr drunalnnrulutryodro.rlfiuniddflnrtuedu

dudou drniuo.rrirjrcnournsln:rairrrotlnfiudrfrnrflulndusnnrlrdcfinrdrriufl

n aooryldehyae rflufiilruo.rriilrsnsudoudrdslrnrvriutfluarsur: lnuflqerrTnr.ra{r.r 6o

(c6Heo4-NHcoq)o ornqnrln:raitwrfiuld'ir ilrcnoud:uduntuar:ddrriqiio

nr{u o uun slulnsrouoio dluu'uddrnr:rnunrwilfiunlddaurrndooaarolrr6uo{lu
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{ruruurn ldrrri rdouunfiris rdsuon6luriufin uuudur, lnursnrudomnfiluu-ufin

oroilurnaor zoo drurrynd,fuur& r nir (Alexmdor,rz) nr:d1f,uniddfioqjdrlilludu

risrdrdufiu?urrlnilur:adouenruln6uld'duacfioulrtrrriu?'r ln6urfluur.rrirsrnr:

unsfin-{{1udarn"'qto.r$uvriti ftrfunrrlaerrlnlnuryuungar:1n6u}J:6unouurf,nd

a.r ludu rfu6.r a riua q uh{rJ?u rsr riio uu n fi ri urio n u 

" 
r{L uo n fi lu risdwi.r n 11, uu gdu r.t

rfirdu nllirdurorqduntdrfintrnnr:drm dqduniderur:aqnduntuarrluln:rou

rdrrjmnri rds161duniuerrnrlufiuwrfinnrlril:enrnrsrdun?uarrrnrirdl#nnrsdlu

ofiuniuen tiundrturuflliminerization 1u:yudtrurunrrds-n:rrirurol cm luduts
nnilirmrnuduur rfi:rgflnrrildoo co, iqdunrrnrslilror co, 6r6nn.rinnn{r0{

dnrrriru cN rilnrsti!f,",fruno{cN nirrYu ro:r ndrsriurwadrorlfiunidlufiu rdodr

pd6unfululn:nudgruilrenrnriluo fiunlu lu1n:nu tafiunrrdo,qnl:ro{

lfiunidrrnrnto{lugrJ Nor'tio rno'drflurJ:s10ilfn-ufrraonnfrorfiunrrniryr6uln

$a gn n H 6nt o I tirtr 6ow'u{4. o.s ludr iud 169uafi lnlnuryuua sei: ln fiu1rJrd usr o I
itatndn.f tcudn{flnfilouurlfilcionr:mityrfiulnunynnndnddn'irdriudtriftfarr

stit l:fi nu nurtiqrfiulru oqdrrr f, or&douJ:;noudrufl tft,ddrildru6 nfl nrt ilr;nr:
a.s.+ il?ursrdur, sor"ro tirn rotfsii

nr rr:Jd 0 uurJa.rrJ?rraudo ndunitiluar fudkiarrTnlnusurn serrlnfi u

lrj:fiunourndndrjilrarciml fiunr:hilaeltrfo z rfiadtrriunr:lardsn scwotftm

rottsit nnsnd'l't r+ drjnrftolnltnnnol rrnnr:njiuurfiuuiliu',*rd.r', scbrotium

rolrsii ludr{udkar:ln1nuryurjilror 3s unv rao fiadnfu/nrrol{ drufiunrrkirdssr

*tercthn rotrsiiriu*riudkdur, ,"*otfttm rolrsii"lrdld,ran.rlflupld +.x.r nudr

erurrotfiunr:rrjdouurjnltslililr*tdut', sclerolinn rolrsii dunncirlfiuludrjnrrid e

6{ro'lnsluArludtrirdstl sslerorftm rotrsiirjiure$dorl sclsoriura rorfsii inr:njdgu

urJnllriurnnnon t4 cirJnrr{clo.rnr:nnnorirJ?ursr:srd1{t 4.33 6.r +.og tog no./n:-l lu
torsdluf,ilnr#d a drro flrJ?uar:sflir.! e.sg 61 4.33 log no./nfu rdolaar:lnlnuryu

rj?lror gs fndnitl/ntsol{ rj?uroudor "t sclerotium rotrsii nna.ttrndrJa"niil zunreirqn

ludrJnrrid ro Inu'lurirdrJnrfd 8 n'{ 10 flrJ?ursrr;rdr aet o'{ 4.04 tog no.Tnfu dril

rjiurordfioondr CriudHrdorr scbrotfim rcusiiunvrdslaarr'lnlnuryuriuoiuriju rqo

findniu/n:car.t il?lroldurt ,'*o ttum rotrsilfildunrndrjnrridurndrdrjnrr{d a ud:

nnnouatdrqnludrJnrfd ro niurfiorfru rJiurslud:rdrJnrrid s 6rro irir:cn'ix +.+s

o'.r +.rs bg uo.fiiu d{fiil?uro$dut *r"ro tium rotrsii dannqlrir?sundldliudkifiu

lnlnuqu rjiurar gs finfiniunrsol.r ucirftfioun'ird,t:'ud1ardoll sclerorium rotrsii
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tw

tlnflnn1tYlnno{nclifulddr nr:r:Jduuurjn.rrj?lrorriio:r scerorium rcIfsii ilnnslg drfu
nltflnno{ iuurlfiito{nffitildsuurJnrdunnirfiuhiurnrin ucilueiadrjnrtid E o'.r 10

nr:taar:ln1nuryudl 2 rjglrsuds:l sclsotftrm rcrrsii nnalfioundr*riudHrdo:r

sa]grottumrolfsii un'nrrlaer:lnlnuryulus'nnrfiurrndu lriflnnsionrrnnnqrol:Jiurar

,dur, ,"*o* rolrsii uealirnrrftfar:lnlnururio z rjiurar finnrhlrflrjiuraldo:r

sctqottum rolfsii nnnlndr Atudtirdot't sctreroriuar rolrsiiludr.rf,rjnrr{d e ft to urd

nr:triar:lnlnuryulurjilrsuCuduhifinnsion'r:nnn.!fl0{,{i'ur', screrotium rcrgit

o drr l : fi srr u n m o t arr ln Tnrryud o n'tr u ud. r', sa lerctium r orrsfi ludr{ n\ n d'r. d,il uui.o

t ulddu1 $nsil?rrrEtuordtrl solerottum rolrsiififlnmuunngir{dldfnrouftdu nr:}i
ar:lnlnusuft rirwrfl uar:duarouurlfilr or nr:nnilirr*rd. r', scterotium rown ld
lufiqdrJnrdd s 0or ro nirrfu

fi nnrrtllilgurfi uuil?ur*durl sclerortunr rotrsii ludriudkar:lnfiu
lrjrdunsurnf,ndrj?lrs 35 uacrosnfunrcolir d:uriunr:}frdo:r scbrotins rorrsii

riudriudladur', **o* rorrsii nrld lduam l{1upJd 4.23.2 n udr ludr yurtUrdo

l'f sobrotinm rolfsiirjil rsldo: 1 sclqotiua roluiiwnjd u uurJ a l hlt r nnn 0 nrcurn nt t4

a'rJnrr{ Inufliliuril:sndn +.gg dr 4.63 log no,/niu lnulua'rJnrr{d ro ilrJilrErdorr

*Iexothn rotrsii 4.33 log no.niu rdskfar:lndu}J:fiunourndndrjiurar gs niu/

ntsol{t rJ9uroudo:1 tucrottua rolrsii tu,dudurf,nfioslujirlu:nudt6lnnnl ,,urri',qn

ludrjnrrid ro irJiurs 3.e3 log no./niu drirjiurardfioun?'rdryudtrlrdsr.t screrotium

rotrsii usirdotfar:lnfiulrjrfiunauurf,ndriudurjirril 165 niunrsnr firjiursr{ia:r

saterothtm rcIrsii dnjdsuurjn{ldurnnnsa ra drjnrfir0{R1:ilnn0.r irj?lrarrcfidr.l

+.t+ o'q 4.63 log no./niu unvludrjnr#d ro irjiurar 4.62 rosno./nir *flrj?lrsl{io:r
sclrrotfim rolrsii d$rnn'irshfudHrds:1 scbrottum rotrsti ovrfiulfiirnr:njduuurjn.r

t slrjiuraudorl solerotiuaa rolfsii rdoHar:lnfi u'lrjrdun s uur f, ndrfi z rj?ursr rhtl'
,durt ,"r"rottum rotrsii inrlrjduuurjnrdunncirriuuanrdr ar:1n6u'lrj:6unslurdnd

n1 z il?! rfl hi fl n a i o nr:njdguuila o, u o dr r'r scterothtm rcrrsiidfruo u

I
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pJd +.zz.t nJiuurfi uuiliu roldo :r sctqottum rctuli ludriud Her: tn lnuryu

rJ?uror 0,35 uds140 frndnfun:ro1{ :susr?ar ra drjnrr{

a

a

pJd +.n.2 nJtuu lfi uuil?u rsrdo :t sctrrrotium r oltsii luclriud Har r ln Inrryu

rj?urfl 0, 35 uast6s nir/n:sn'rir :rr,sr?al r+ drjnr#

'r,nlumt tethCa:rscbrctfrarotfstt

reltlen:lnln[.uu 35 uR./nrgol{r r{ur.t so",oo,- rora

tgltlm:lnlntsu t.o uR./ntsorr+r tdorr sot-t,- rolaii

rsrnrlnfiuhlrfiunolnilnd rs n.rm;ors ltirtrr solo,o&n mlhii

neldmrlnn'uftJrfiunowiinf 165 o.rRr!0l{+r$rr srr*oao- -raiii
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fl n?.r n nl:nnn 0 { wtfi u l#dr nr:leerr lnlnrqrrt,, rjir rora.r ar a l#rj?ural{L

11 scbrothm rotrsii nnililrarnrrrnn'jrdrfudhilaar:lusirldut rsrdrJnrfd s 6{ro

$enq2'mr:ln'lnrtryu rirr gfl uu?lfirrdr sn'ruqrrJirrar nr:n?qrfiulnr u,,iiur't

soterottum rcttsii urdrdofrrr:srnnondt{ L4 d'rJnrrirolnltoruuoriu nrrlaar:
lnlnrrryurft z rJ?ursrrfuldatrrrnn.uqudurl sclqotium rotrsii ldnnonnrrnnnoqd.l

rfuar:lnlnuryud.rhiflnadonr:nruqrrJ?rrou{i'ot'l sclerorftnr rorrsii t'lnplnnl:raaoit

rJiuruldo:l soleroriua rolrsiidor.onuon0nn1:flaastrfufirjiurar:sildr{ g.gg dt q.tt

los no.fiiu drrjilrard 4.tn log no./niurfo ron trynd/nir rilurjiursrderuunrhhflf,s

grhnrunrnrdo:rld uan.rdr rJ?urardgnrtflulunlrouuuodriuirJiurardrf,stnoeionrr

drl#dbrn6o.rqndrnruld udmnatnnr:nnnorhinu0lnllrdn.rdftnrJrnficroqd?nr6o{d

rfiul#sdrtdnttu ttdcrur:auiurudn scbrotia uinarlnudu{ru'rurdnfissludrfudld

er:lnlsusurjiuror rao fradnil/n:sortr'rrriurds:r sctqotius rorrsii {ruru t .i'rni't

tfu ,,urnlrrnityrfiulerlnon-:'lilr,orf,#1d;utdurr sclerori'nr rotuii &nuriqrfiulnld

6 n sernlr lnutsnrsn anr 6nrir r rinru f, nr sr frim 6sr }ifl nnrunndr 6'unrm6fi uan.r

drnr:n?qrfiulntordluf,s.rdrirrsrfinrrnilri'rr?rnru1 f,t{udurffu rdof,rr:on

rJfidlr{udroqnr:rfinl:nluf,ilrincafindu nudr rdun?orfiunrrulderqntor

dur:nd'ou drrfinntlhlauqnunwflHal#rfinl:nluurrrrn uncflnrdoillulJln ocd

il:cnoutornrrrfin'lrnddrn'q6o r{isI:ndflnrrutrurrr{rravhiauqnriunduvrideiodru

ii{randoildlrifif,indrrurEaucior6iol:n rioqdunldcioetru f,rorfisdounoriol:nqr

unvhiil1fiunldciodruilfofloqilu:vn'upir nr:rm!1q0'r?r1r nruhiruurgaursrdqrrn

do # i rdo 1 fi unldci odr u rfo dtuf d'u m n rq iltfrod: u fiut o r nrrdnl:n du fl oft,n n"nd fl

sisnrlfinlrnrfu riroarfintrnrJfif,unluddrdsr{s.rd.rriuuncriuluudnsilt{u drriunr:
nuuuodtjiultdrrl scleroriunr rolrsii irj?urordrf,srflseisnrrrfinlrn rdldranlornr:

d f,n n u rir r afi n m nrJ fi a-r n'udft 1rJ

t

a
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= fl u?un15t o.r1finiddoft u

= lrn

a

pldlalnosun:ruamilfi dun-ud:cfl dNilrtl'udrn'rylunrErfi nl:nro{f lsarf,u

du't, c-t (tg)

tr nn rr u du r{udt o.r f lso rfiu lu grJrir du riu f, ro rfir, r s ri s u si o lrn uiil iu
d'rrdrfiudur:ndoulCH rdsl:nrJfud'r1#hi6 uav$unidrio#rurJiudrldrJrunnrurncfl

rJrrfrnfnrn flsodsft ulnuriry rfiulnlducililuen.r ornrsr srlrn

u u no'tndolr?rqx o{ nr: hiuam ornr:r e ql:n f,#furoutiu ilroufintrn

n'rueirfiudror$uyritido{rou1 :rnfimrfiuocriJunrndhiytr}{finfin'lrn rJiursr

fiolf,untd,ua;ilfiduu-ufiotr5i'oqf,unid tgduaiul#rfinnr:finriuuforlrarordrlru

ur.rrfindr niuf,m;tflrJrvlurritiunduvririlufi uriluar:d:rnrJrioso o nur uiorfiordsd

nruudrt s.t f,rwen-nn:lut1no 0 nur,n urdortfl uur riw o q fl d.r.r ru nriuo u luln:nu
run B growth factors dr n iuq dunftilufiu ar:d rfl un n n a o u lCtr n nrlo?q t6u1m o l 1 6un
ari a a aa
?6riu6o nfiun3do;rJnnilriouarrf, uuNsfinoo nrrdr orarrrirrs:rnf,r niuldunidut

n:nfitnns#ar:rJfifiruvdatrrrorhnrulfiunidsfindur luoronuinorrrnlCerr

rlflmurrnrirdtrqnffugnrtrhJl#erfiuarrdul drudlts?irura?ultflfilcarur:ndrudo

nr:tfinlrntorfulddru unslun:ddlfiunidri'rrn:rsriarril6B.ur luuirrsrrnfrsfi
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ilirrsrur norwh}fin n n: gnudo nr:n?qt orlfiunlddrfl urdol:n ld rn afnulurrru

:n6arrorr'rtdfi lufiunh aT rlnlnuryuorntfl uiltftrfl ildafuarlueiodrunr:rfinI:nlu

ntaudsrdru ir:ru{runr:f,nuusit Allen and Hadwingei 1rq nudr Hnrsqarrln1nuqu

riluirf,nrlrduddudlutdul:nf,s ilngfl:rudrtittornrrnutdutrnf,ni'udrnneionr:niq

rfiulnunrnnerfinhfrduulndu Hadwinger (30) rnaoulur{o.r:Jfirifinr:nudr d1:

lnTnuryurfrl#rfianrrss.rutol pisatin lursndrdotdod'.d.r pisatin d,flu **oanoia d

drucio fu n:rur uo durrlnurfinunmn dtil'rd q n nrr n:rdud':ud.r'r Hawiger and Adm

aq fnuqomurif,lunrrdrudurlnu.turrlnlnrquun s pisatin n ndnulurdsrdodqn

nnasudrurds:ru nrusfindrfl uututiodlddlunr:noueuo.m or fir rdo ilr rmnasulu

u, nlttdootdu nudr rhhlnltrt 0 flrnycelia t 0{ Fusari,ra solaait fr nlua cthiroiq uam dr

ulrdfi q*ulrihlunr:drurds:rlfitfu urinrrunrold dudu

a

a

Copyright by Mahidol University



und 6
agrft.lams naao o tra;d'o rdu o uu:

nr nn n nrrf, n urnrrlder: la Jn$suun sar: lnduTrj:fi uno lrn fi ndrj?lrardtol

rConruqutrrlf;riisiordo 7"t scterothm rotrsii lufiurJqnti'rrilfisq aqilnanrrrnaollddl
{a
un0

E. 1 rnsro3ry duTouoo r,Pc rn6oo

s.r.rnr:rt?qr6ulnludrJnrrid s ar:lnln$ryurJirror 3s uas rao findnfrll

nruol{ flnnriua?reionrln?qrfiulsrnr.rdrua2luq{ unsrurnrduEhqudnnrtlnucTuror

n&:til 60 { fu{a.t.s f, nir nr: hiar: lnu nr:lcf er: ln Inu"urio z rJil ror l rii n rr il unnsir.r

riunxafifi nr:'kfar:lnlnuryurJills 3s frnfinilnrgnr flfl nd{ta3ue{onr:nirpo.r

rurnrdudrgudnnnlnudur ord'rnrfior r{'u{a.r.s findrdrjir, rao fn dni!/nrsnm

nr:}iarrlnlnuryurJirmr 3s fn dnfunrsor iH n6f{ta?ueio nr:miqr o.rdr uru{o uri

rdorfirrJ?lralflu tao frndniufitsnl{ lriflnncionr:niqto.rdrurur?orsqdrru6or

drriuer:ladu}J:6un olurdndrjiurs gs uau 165 niun:snr hifi nr nsis nr:

rniqnr.rdrun?1lq{ turnrduairqudnar.rlnudu unydrurut?oro.rfierndow'u{a.r.s

s.1.2 nT :ro?qrfiuTmordrrnfiorludrJnrdd 10 flo{nrrflnoo,.r ar:lnlnuoru

rJiurs 35 unr tao fradnfu/n:s01{ in neua?rdo nr:rniqnrdtunruqrrortitrnitor

r{u{a.t.s dndtnr:hitfarr unsnr:'kfauln'lnuryunt{ z iliursrhifinrruunnsir{fiunr.r

4fi6 ar:lnlcr$ryurJiuml 3s fradnfunscnr flHnri'rra?ucionr:rtirgvrrrdrururnrdurir

qudnntlnucluroqd'rm6ow-u{e.r.s uddiliuror Ln fin f,nirn:sor.r ldfi Hndo nr:

roiqrorturnrdudrqutlnnr.rlnudursro'rrnito.r ar:lnfnr,rur'r z rJ?lrshiflnnsis

nrrtn?tytordrurudounvdrurufirtsqrirrflfio! usifiuual#uauaircionr:nitgror

dr urudor ordrru 6orr{u{a.r.s 6n'irnr:hilear:

dr niusrrlnfiulrjrdun a urnf, ndrjiurar ss un v 16s nfu/nrsor{ hiin aeqe?u

eio nnroiqrtdrunru4.r r urnrdurirqutinarln udfu {r urur?sun rdrurudrrortir

rndo.rr{u{a.o.s
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a

6.2 alatreouasooaidsinousoooaaleo

ar:lnlnuryurjirrar 35 un s rao fi a fi nilTnruot in acia nr:rfr un nn fisr dr urtril n

unrrudmoqdrnrdsrfru{a.t.s er:1nfiu}J:fiunsuurdn.fiJiuru 3s $ns ros nir/
n:rortfluurtheua?usionr:tfrunnnfin drueuilnunvru6nto.rtirrn6orr{u{a.r.s rl'rn

ndrnr:lrilaau ar:'lnlnuruoto z il?uraurngar:lnfiulilrdunolrndndrjiuror 3s uns

ros nirfr:sot iuualfiuaueiuoionr:riuriruriruudmortirrndsrrYu{a.r.s rrnn'ir

nrrhikiarr

E.g rnsrddsuud aouooqnrauuhmorafiurodsirns uarorrololnrsndn'lu
Jr L -aunu€Rncrnaoo

nr:ln1nuryu:Jiurar 35 uar Lq frndniun:cnt unsar:lndu}J:6unou

rndndrJiurfl 35 uas ros nir/n:;nx hiflnasionr:rilduuurJarqanrri6n'lrrrilun:n

rfl urirr rnrlrqa'nrrzn d'n1u6u lduri rJ?urarlulnlturi. nu" rJ?rrorr,l sar{ oisdrfl u

rlrslurdludu ucirsfl'rcar:lnInuryuil3urfl 35 fndnir/nr;nr innrhtr?rjirror

Trjrunarft,u d rfl urj:clsmiludu n n nr

g.4 rnsrddauurJ aoqruauutrnoilcnrw
tottllt nrodcsSluaudd 6nf,crn6oo

tra{nsncuqurdosr sclercduur

s.a.r sr:lnlnuryurJ?u1sl 3s rrns 140 fn finfirngsol{ $nudrslndulil:fi unou

rurdndrj?lrs 35 $nc ros niu/nrsnr flnnrfqaiu'trflrJirl*rdu,,uufirilon'rnunrfiruln

nirnr:lrildar: lufirdrj a"fid zr0{n'Hflnno.r ucinrr'ldulrrfo z rfinlurj?u',*rCudu

lrifi n ncio nr:rfilrj?ururdouunfi liorio, uu

s.+.2 nrrlnlnusurj?u1sr 35 unrr4o finf,nirnrso'r{ unsf,rrlnfiulrjrfiunor

rndndrj?uor 3s uas ros niunrcar flHa6fqaiuh{rjirlud.,ruo6'luriudnd{flun

tf, r nn ndrnr: 1d}iars'ludr.rdrjnrriu: ndr drjnrrid + r u.r nlrn n n 0{ uci nr:'ldarrr'o,

sfinlurjiur*#rirdu hifl nocis nr:rf, lrjSrlrsrdouan6lufr,6ilnJ.r il!n
se.g a'E'lnlnrryuil?u1sr 3s uns 140 iin 6nfu/trrcar{ rncerrlnfiufrj:fi uns r

rndndrj?rrgr 35 rns ros nirnrcnr flnarfqraiulrflrj?r'ruriiur'rti,uunriur'rnndrnr:

hikiarr lurir.rdrfarri a dr 10 i,o{n'rmnnoq $einr:'lcfar:ri.r z dnlurj?lrildrfiu

dubiilH a ci o nrsrfiu rjiu'r"du r,rio, o 

"
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s.4.4 fllrlnlnuryurlilml 3s uns 140 findniun:gnt inncionr:nnrjilrauiio

t't sctrerotium rcIrsii ludrJnrfd 10 t o{tnffifl nao.r uilrifl Hacio nr:nauqurJiurarrdur',

solr;rotfin rotfsii nn0nnltrnn0{ ftrfuar:ln'lnuryufthiflp{ncionr:n.uqrrdur't

sclerctium rclfsii sdrtfnttu udfiuutlfudrtrflrjilrgltdurt screrorium rottsii nnn{

drniueirlnfiuu:fiunsrrnfindrir 2 rJ?rrar hiflerasionr:nauqrrJirludur..,

Sclsothnroffstt 1u6u

InualrJarrlalnuryudrJ?rror gs Sndnfun:unl{ fl n nragueio nnpiq
nrldrunrruqr turnrdurirqudnntlou6'u uns{rurur?s flHncionr:rdunnFrnHdsl

dr uauil n dr ururuf, n nn sfi iludfiur sr nrliru rir n rinru 6nt oro'rru ds r rn'u{a.n.s urn

ndrnr:trildar: drfluurlfirlririluhjtdcisnrrilrurlftirluuilawnns-r lnudldinndo

nrlrJduuurJarqaralrifinrunfl ludrunlufJun:nrflueirr rJBurarrrqlulsrlourf.trun

uosrjirlrud sarlofadrfl urj:slsufludu

drfl iuarslnfiulrlrfi un s rrnd nd hiuan*r arionr:niqr6ulmordr

tndsr gdfi uu'rlluaueiusionnrf,unandndruruiln drururufin uncdlfl fnrufi ntsr
tian fi ow-u{a.t.s urn ndrnrr hileer: un vlrifi n ais nnnJduumJn rqorarrifinrun il

#run-rrutflun:nrflurirs rl?urarnellu1cr:nuflJr?run rJiurarr{sarlofadrflurJ:slurd

uavrj?lrarTrj:unarfiuudrflurj:;1uili1ufiu lnoilurnrnrrdrhjldn?,rriudorrr:Jirrar

d n rr rrn l r ye r rio u nr:rh bJld

dr n:'un nnrtdrunr:n ruql rJlu raldur, s"pro ttum rolrsii lufiuriu nu

ir arrln'lnuturto z rjiurar fluurllurtrbflrjiuraldoyr scleroriunr rclrsii lufiunnn.r

rrdft l riaru r:n n ruq lil?u rorrdo :r sclerotftta rolrsii ldn n o a nrcn nn 0{ n $e l rir in n ri.r

teiudonuritdutsuJ?uraudolfiunttidriJurJ:glutrilufiuldud rJ?lrorr{Luunfiriud.l

run rjllrurdouonfi'luu-udflflJqfliln unsil?ur"drr,otonun dgrurlfiutmnrrillulrd
lrl#nnunuarlnid'rdo.rfnurrdlrfir Insnnoaournsn2uquilo{udr1 lfiinrrr
t?t ulcdu na 0nnlryrRn 0r drdrriJu hJldn rrfi y ilr nrrrnn orluftud:vrix nrrrsurn

rs.rrdolrnludu riorfrnr:nan orluuiln{f,i

drtiunnarrril z rfind rdofitr:arrluurirornr:nr?0f,0uqilfl1?rfl1t

riourJurl#t?l ao{nn6ttacnan:cyrueiofrmasuarRinsrn:6u ludruqaraurifinr.rrnfl

unsilrnrnrfu futfluuurnlod,nulreudonr:frnldar:rlldr errrrordonuuurqlunr:

iunr:drunonnrurnlulnd rfsrfiondocfrna::ninurn:dilugrtrrlll#ununrrrtrrchld
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ltFruflu

*rloI"u-rtFutffi
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Insa1r lttu:vrrlt oln n nr:ilnlr
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lnlnrryurn carrlndu'lil:fi un ouur6nd njiuurfi uudududldarrf, orfiuun rrht'nI:n

uacruJnrfinlfrnrrrfin
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ldurur.hpJn nur uilon io ar: rn fi
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ONEWAY

variable ffiIGE
By Variable TREAT

AnalYsis of Variance

Sun of Mean F F

Source D-F. Squares Sguares Ratio Prob'

Between Groups g 3L2.1433 34.6826 32.6527 '0000
wLtnio GrouPs 20 2t'2433 t'0622
Total 29 333'3867

n,t:Nd 1. udn{ n'rtin:rsr{nrr u urlril:run ?1 u q{t 0.t n'rrr 6o qludrJnrrid s
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VaTiAbIE EEIGE
By variable TREIT

Multiple Range Tests: Dutrcan test with significance l-evel .05

Tbe diffetence bEtneen trrc means is signifigT! lf
MEAII(J) -MEAI{(I) >,7289 * RN\IGE * SQRf, (l/N(I) + l/N(J) )

witb the following value(s) for R:PNGE:

Step2345678910
RNiIGE2.g53.093.2o3'263.303.343.3?3.393.41

1*1 tndicates siguificant difforences sbicb are sholilD in the lower triangle

ONE!'AY

GGGGGGGGGG
rrrrrrrrrr
ppppppPppP

1
90687sL432

****
******
***t*t**
***t****

Gryl0

20.7667

Grp 5

20.8333

crp I
21.0833

L22 r

Grp 7

21.5833

Mean TREAT

20.5833 GrP 9
20.7667 GrP10
20.8333 GrP 6

2L.0833 GrP I
21.5833 GrP 7

22.3333 GrP 5
23.4L67 GrP 1

24.4000 GrP 4

28.5000 GrP 3

30.1657 Gta. 2

Eonogen€ous Subsets (bigbest and Lowest means ars not slgrrificantly diff,erent)

Subset 1

Group GrP 9

Mean 20.5833

croup GrP 5

I{ean 22.3333

enn{d 2. lrf,n{ nun:?$fr 0un?tuunnei}lfilndun'luqqtolo&rtn6ol#luii DMRT

d:rduorrnrdo tiu elEo ludilarrid s
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t23Subset 2

Group GrP ? GrP 5 GrP I

Mean 21.5833 22.3333 23.4L67

Subset 3

croup GrP I GrP 4

Mean 23.4L67 24'4000

Subset 4

Group GrP 3 GrT, 2

Mean 28.5000 30.1657

n.,,'od 2.(gi0) ttdn.qnl:nt?0d0un11!rnnsir{fittsdtot''uqonsln'rtrfrsl&uii DMRT

d:cd'unlutdutiu gsE ludljnr#d s
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ONEWAY LA

variable DIII4ETER
By variable TREAT

Analysis of Variance

Sum of Mean F F

Source D.f. Sguares Squates Ratio Prob'

i. Between Groups g .L202 .0134 34-8444 .0000

witLin erouP-s 20 ' 0077 ' 0004

Total- - 29 'L279

nl:t{fr 3. rdn{ n.nirn:rcdnrrlu:J:rJ:ru{ umldueilqudnarllnudut oltYrnrfiol

ludrjnrtid s
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Variable DIN{ETER L25

By VariablE TREjAT

Mrl.tiple Range Tests: DuDcan test witb significance level .05

Tbe difference between trrc mealrs is significant if
MEAIr(it)-uEN{(I) >= .0138 * RAtrlGE * SQRT(l/N(I) + l/N(J))
rcith tbe folJ-owing value(s) for RN'IGE:

step23{5678910
neNbs 2.g5 3.09 3.2A 3.26 3.30 3.34 3.37 3.39 3.4L

1*; lndicates significant differeDces ntrj-cb are shona in the loner triangle

GGGGGGGGGG
rrrrrrrrrr
PPpppppppP
1
0519476382

MEAN TREAT

.2633 GrP10

.2800 GrP 5

.3300 GrP 1

.3500 GtrP 9

.3533 GrP 4

.3567 GrP 7

.3600 GrP 6

.3900 GrP 3

.3900 GrP I

.5067 GrP 2

EorcgeDeous Subsets

Subset 1

**
**
**
**
**
**a*
****
*********

(bighest and lowest means are not sigaJ-ficantly different)

Grp 5

.2800

Group

MEatr

Gry10

.2633

Subset 2

Group

Mean

crp 1

,3300

Grp 9

.3500

Grp 4

.3533

Grp 7

.3561

Glp6

.3600

er.rrl{d 4. udn{ n.rrnlrsd 0 ufl ?tJ lrn ndl{ fi*qdu{ urnrdurirqudn nrln udur o r ti, rn f, ot

droii DMRr drsdunrrutdutiu gsE"ludilarr{d s
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subset 3

Group Grp 4 GrP 7 GrP 6 Grp 3 GrP I

Mean .3533 .3567 .3500 .3900 .3900

Subset 4

Group Gr:p 2

Mea! .5067

s1151{nd +.1n'01 rrda{nltnt?odoun?luttnneh{rilrndururnr#uirqurinnrr1nuduror

n&?rrno'l druii DMRT d:vn-unrr*duriu gsq" ru#lJarr{d s
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ONEI'AY

variable ifOINf
By Variable TREAT

AnalYsis of Variance

Sum of Mean f F

Source D.F. Squares Squates Ratio Prob'

Betneen Groups 9 18.6854 2.0762 5.5673 .0007
withln eroups 20 7.4583 '3729
TotaL 29 26'1431

n1r1{d 5. udn{ nlrirn :r sr{nl u urj:rjr:u$l il? u{ofl 0 {d:nr do r lud:Jnr dd s
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Variable iIOIlft
By variabLE TREAT

UrJ.tipJre Range Tests: Duncan test witb sigaificance level .05

tbe difference between ttp means is signtficant if
MEN{(J)-MEjN{(I) >= .43L8 * Ra$IGE * SoRT(1/N(I) + l/N(iI))
witi tbe followi-ng value(s) for RjFNGE:

step2345678910
nnNes 2.95 3.09 3.20 3.26 3.30 3-34 3.37 3.39 3-4L

1*) Indibates significant differences nhich are shoun in tbe Lower triangle

GGGGGGGGGG
rrrrrrrrrr
ppPpPppppp

I
57806r1 9132

MEA! TREAT

5.5000 GrP 5
5.5000 GrP 7
5.8333 GrP 8

5.8333 GrP10
6.L667 GrP 6
6.6667 GrP 4

6.6667 GrP 9
6.8333 GrPl **
?.0933 GrP3 ****
8-166? GrP2 *********

Eomogeneous Subsets (trighest and l-owest means are not sign:ificantly differEat)

subset 1

Group GrP 5 GrP 7 GrP I GrPl0 GrP 6

MeaD5.50005.50005.83335.83336.1667

Group GrP 4 GrP 9

Mean 6.6667 6.6667

n1r1{d 6. ttf,n{n1:nt20d0un?lurnndtfilsdu{i urur?stsm'rntfistd?uii DMRT

na

a

drrdunrrurdo riu gsq. ludlJarrid s
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subset 2 L2g

Group Grp I GrP10 GrP 5 GrP 4 GrP 9

Mean 5.8333 5.8333 6.L6G7 6.6667 6.6667

Group GrP 1

!{ean 6.8333

Subset 3

Group Grp 6 GrP 4 GrP 9 GrP I GtP 3

MeaD 5.166? 6.6667 6-6667 6.8333 7.0833

Subset 4

Group Grp 2

Mean 8.1667

n1r1{d 6.(ei0) ufrn{nlrenrodoun?lilunnrinfirtqdudruau{stora&'rrndsr d'ruii DMRT

d:sn'lnrrurdoriu gsE ludilnrr{d s
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ONEI'AY

variable EETGET

Ey Variable TREAT

AnalYsis of Variance

Sum of !4ean F F

source D.f. Sguares Squares Ratj'o Prob'

Betwesn Groups 9 1758.7083 L96.5231 {4.5589 .0000

tfitbln GrouPs 20 88.2083 4'4104
Total- 29 1856.9167

srlrl{ fld z. ufi n{ nlr?rn rr s #n ru uilril:a un ?1 u q.t fl 0 { dt ru 6o.r ludrJnr rind ro
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Variable EEIGET
By variabl-e TREAT

urtliple Range Tests: Duncan test r'rith sigaificance Ievel .05

Tbe difference betneeu tro means is sigaificant if
MEN{(J)-MEAI,I(I) >= 1.4850 * RjNilGE * SoR5t (l/N(I) + L/N(J))
with the foJ.lowing value(s) for RN'IGE:

step 2 3 '4 5 6 7 I 9 10

nenbr 2.95 3.09 3.20 3-26 3.30 3.34 3-37 3.39 3.41

1*1 lnaicates siguificant differences rih:ich are shoun in the Lower triangle

GGGGGGGGGG
rlrrrrrrrr
pppppppppP
1
0679815432

MeaD TREJAT

50.5000 Gry10
52.0000 GrP 6
52.5000 GrP 7

52.5000 GrP 9
52.6667 GrP I
5?.5000 GrPl *****
58.8333 GrP5 *****
60.1667 GrP4 *****
?0.3333 GrP3 ********
73.8333 GrP2 ********

Eomogeneous Subsets (highest aDd lonest means are not significanlty differeut)

Subset I

Group GrP10 GrP 5 GrP 7 GrP 9 GrP I

Mean 50.5000 52.0000 52.5000 52.5000 52.6667

131

Subset 2

Group

Mean

Grp 1

57.5000

crp 5

58.8333

Grp 4

60.1557

nm{d 8. ufl n{r n1:nr10f, 0 un fl u unnei}rfirrod on rr r qrt o t nrr tr 6o l dT Uii DMRT

d:sdun rrurdu tiu gsq" ludlJarrid ro

a Copyright by Mahidol University



132

Subset 3

Group GrP 3 GrP 2

Mean 70.3333 ?3.8333

etttl.td a.qeiol ufin{nltert?tfisilnrlurmneiNdlndunluqorsltianfiol d.luii DMRT

d:cdunriutduriu gsE" luffiJnrrid ro
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ONETfAY

variable DIN{ETER
By Variable TREAT

lnalysis of Variance

133
a

Soutce

Between Groups
withiu Groqrs
Total

D.E.
Sum of

Squares

.0987

.0331

.1319

l{ean
Sguares

.0110
,001?

FT
Ratio Prob.

6.6222 .00029
20
29

nur'td 9. rdn{nlrirn:rsfnfl uurJrrl:ruturnrdurirEudnntlnudu{oqtitrilfiot

tudrjnrrid ro '
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t34VariabLe DINIETER
Ay Variable TREAT

lultlpl€ Range Tests: DuDcaD test rdtb signiflcance level .05

The diff,erence between trm means is siguificant if
MEAN(J)-MENI(I) >= .0288 * RIIIGE * SQRT(l/N(I) + llN(;I))
rritl the folLorcing va3-ue (s) for RFNGE:

step2345678910
ne,Nbs 2.95 3.09 3.20 3.26 3.30 3.34 3.37 3.39 3.41

1*1 tnaicates sigaificant differences wLicb are sbonn in tbe lower triangle

GGGGGGGGGG
rrrrrrrrrr
PPPPPPPPPP

1
4756908312

ME D TREAT

,?800 Grp 4

.8367 GrP 7

.8600 GrP 5 *
,8733 GrP 6 *
.8933 GlP 9 *
.8967 , GrAl0 *
.9067 GrP I *
.9133 Gry 3 *
.9L67 GrPl **

1.0133 GrP2 *********

Eomogeneous Subsets (blghest and Jowest means are not significantly different)

Subset L

Group GrP 4 Gr? 7

Meaa .7800 .8367

Subset 2

Group Gr? 7 GrP 5 GrP 6 GrP 9 GrP10

MeaD .836? -8600 .8?33 '8933 '8967

et1:1.1d 10. *dn{n1'ni'r0d0un?luttnneil'lrirrndwurnrdunirqudnnrllnuduto$frrndsl

drsii DMRr d:sdun'nurdortu gsz' lu&Jnrfd ro
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! GtouP GrP I GrP 3
a

Mean '9067 '9133

135

I sr:bset 3

Group GrP 5 GrP 6 GrP 9 GrP10 Gr? I

Mean -8500 '8733 '8933 '8967 '9067

Group GrP 3 GrP 1

Mean -91-33 '9L67

Sr:bset 4

Group GlT 2

Mean 1.0133

nrrl{d 10.(ei0) ufi n{n'rinrrof, 0un?'rurnncir{rirrnduolurnrduairqudnntlnudur o.r

nrrrufior druii DMRr d:sdunlurdortu gsE"ludilarrid ro
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ONEIIAY

Variable ilonilT
By Variable TREAT

Analysis of Variance

Sun of Mean F F
Source. D.E. Squates Sguares Ratio Prob.

Betnedn Groups 9 7.34L7 .8157 2.7770 .0274
I{ithin Groups 20 5.8750 .2938
Total 29 L3.2L67

nffi 1{d 1 1. rrfi n{ n.lrirn :rsfn au uil:il:rudr ururis t o'r rirrtr doltud:Jnrfd ro

Copyright by Mahidol University



Variable iIOIM
ay Variable TREAT

ftrJ-tiple Range Tests: DuDcan test tdtlr slgnlficance level- .05

The difference bstween trrp msrns ls slgnificant i-f
MEjN,I(iI)-MENI(I) >= .3832 * RAlilGE * sQRr(l/N(I) + L/N(iI))
rciti the follorring value(s) for RANGE:

step2345678910
RAlirGE 2.95 3.09 3 .20 3 .26 3 .30 3.34 3 .37 3 .39 3 .4L

1*1 Indicates sigaificant differences wtuich are shorco in the lorrer triangle

GGGGGGGGGG
rrrrrrrrrr
ppppppPppp

1
6904758L32

MEAN TREAT

12.5000 Grp 6

12.8333 Grp 9
12.8333 Grp10
13.1667 Grp 4

13.1667 Grp 7
13.3333 GrP 5
13.3333 GrP I
13.6667 GrP 1 *
73.6667 GrP 3 *
14.3333 GrP2 *****

Eonogeneous Subsets (bighest and lowest me;urs are not significantly different)

Subset 1

Group Grp 5 GrP 9 GrP10 GrP 4 GrP 7

Mean 12.5000 12.8333 12.8333 13.1657 L3.1667

Group Grp 5 GrP 8

Mean 13.3333 13.3333

n,',,'ud u. $dn{n.lretr?rd0unTlilunne{Nrirrqdudrurudotoldrril fieldruii DMRT

d:cdunludot?u pszo'ludrjnrrid ro

L37
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SubsEt 2 tgA

Group Grp 9 Grp10 Grp 4 Grp 7 Grp 5

Mean 12.8333 12.8333 13.1667 13.1667 13.3333

Grolp Gfp 8 Grp L Grp 3

Mean 13.3333 !3-6667 L3.5557

Subset 3

Group Grp 5 Grp I Grp 1 Grp 3 erp 2

Mean 13.3333 13.3333 13.6667 13.6667 14.3333

n1:N d u.(ei0) ttff n{ nlgnt?tfl 0 un tmun ndNdnqdudr urudor o r tyrrr dsr druti
DMRr drsdunfl urdoriu gsE" IurhJatrid ro
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ONEI'AY

variable BRAt{cE

ny variable TREAT

AnalYsis of Variance

souxce D.F. trH":: ,#:H" n"Lo P'L'

Between Groups 9 31.5333 3.5037 8.0855 '0001
within erouPs 20 8.5667 '4333
Total 29 40.2000

nrrrl d 13. ttdn{ nlritn rtsfn rtr uilril:r udr uru d.r r o.r frrut fi orlufilnrtid ro
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I
Variable BRANCS l4

By variable TREAT

UrLtiple Range Tests: Duucan test with siguificance leve1 .05

The difference betlreen trrc means is sigLificant if
MSN{(,')-MEA}I(I) >= .4555 * RAI.IGE * SQRf,(1/N(I) + l/N(iI))
nitb tie foJ-lorring value(s) for RAI{GE:

Step23{5678910
naNbs 2,95 3.09 3.20 3.26 3.30 3,34 3.37 3.39 3.4t

(*) Indicates siguificant differeDces whicb are shor*a in tbe lower triangle

GGGGGGGGGG
rrrrrrrrrr
PPPPPPPPPP

1
90678542L3

MoAN TREAT

5.0000 GrP 9
5.1567 GrP10
5.3333 GrP 5

6.0000 GrP 7
6.t667 GrP I
6.3333 GrP 5 *
6,8333 GrP4 ***
7.3333 Glp2 * !t * *
7.8333 Gry1 ******
8.0000 Gr1l3 ******

EomogeDeous subsets (highest and lorrcst means are not sigaificantly different)

Subset 1

Group CrP 9 GrP10 GrP 5 GrP 7 GfP 8

}tean5.00005.16675.33336.00006.1667

Subset 2

Group GrP10 GrP 6 GrP 7 GrP I GrP 5

Msan5.15675.33336.00006.L6676.3333

er1rl.r d 14. r!da{ mrn:mf, oun ?1rt rn neh{ rirrnd udr ue u dq r o r d: ur ds r druii DMRT

d rcdunnurdo tiu gsq" ludilarrid ro
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L4l

Subset 3

GrouP

Uean

Grp 7

6.0000

Grp 8

5.L667

Grp 5

6.3333

Grp 4

6.8333

Subset 4

Group

I{ean

Grp I

6.1567

Grp 5

6.3333

Grp 4

6.8333

Grp 2

7.3333

Subset 5

Group

MsAD

Grp 4

6.8333

erp 2

7 .3333

Grp 1

7.8333

Grp 3

8.0000

n6t.!d 14.(ei0) trf,n{nt:n:?tdDiln?t!ttctneir{finsdudrurufutol6'rtufrol d'luii

DMRr drcdunrrutdutiu gsqo hu#Jarrid ro
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ONET'AY

valiab]-€ PoD

By Variable TREAT

AnalYsis of Valiance

Sum of Mean E F

Source D.F. Sguares Sguares Ratio Prob'

BetweenGroups91.836.3417204.03802.4L20.0485
within Groups 20 1691'8333 84'5917

TotaL 29 3528'1750

nurld 15. rrfl n{ n1:itn :rst{n tru urj::J:rudr ul u}l nt o latetr f; o t rds rfi ln an dsr

lud':Jnr#d r+
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L43

Variable PoD

Btf Variable TREAT

lnr.ttiple Range Tests: Duncan test witb siguificance leve1 '05

The di.f,ference betlteen trrc means is siqnifig].ll--Welltll-MnAl.l(I) >= 6'5035 * RANGE * 5QRT(l/N(I) + l/N(J))
rsith tha follorring vaLuE(s) for RAIiIGE:

Step2345678910
RaI'IGE2.g53.093.203.263.303.343.373.393.41

1*1 tndlcates siguiticant differeDces wbl-cb are shorrn in the lower triangle

GGGGGGGGGG
rrrr.rr!rtl
PPPPPPPPPP

1
6190578432

MEAN TREAT

41.3333 GrP 6
45.3333 GrP 1
45.5657 GrP 9
{7.0000 GrP10
49.8333 GrP 5
53.6667 GlP 7

55.6657 GrP I
58.6667 GrP 4

64.3333 GrP3 ***
65.0000 GrP2 * * * *

EorcgeDeous subsets (higbest aud lorrest Beans are not siguificantty different)

Subset 1

Group Grp 6 GrP 1 GrP 9 ffP10 GrP 5

Mean 41.3333 45'3333 45'6667 4?'0000 48'8333

Group GrP 7 GrP I GrP 4

Mean 53.666? 55.6667 58'6667

sr1r1{ d 16. ,.dn{ n1rnr?nf, 0 un 21 ! unnei}rdtod u dr urufl nc, o sdlrfl 6o l d?sii DMRT

d:cdunrru tdu tiu s5 Eo rds rfi un nn en ludrjnrfd r+
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Subset 2 - L4

Group GrP10 GrP 5 GrP 7 GrP I GrP 4

Mea! 47.0000 48.8333 53'6567 55'6667 58'6667

Group GrP 3

l{ean 64.3333

Subsot 3

Group GrP 5 GrP 7 GrP 8 GrP 4 GrP 3

Mean 48.8333 53.566? 55.666? 55.6667 64.3333

Grorry GxP 2

Msa! 65.0000

a151rd ro.leioy udn{n15er:?trroun?'rursrncir{rirtndtldru:uflnso'rrittnds'rdre,if; DMRT

d : cdun rt u rdo riu gs z, rdo rfr un nrl en ludrjnr rid r+
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ONE!'AY

variable SEED

By Variable TREAT

AnalYsis of Variance

Sum of Msan F F

source D.f- Squares Sguares Ratio Prob'

Between Groups g LL253.6333 1250.4037 2.4229 .0477

l{itbin Groups 20 10321'3333 516'0667
Total- 29 21574'9667

erlrr.rd 17. ufla{n'l:irn:rsr{neruu:J:il:rudrurutuf,nto{frrtfi6s{ rdorfiunnp{n^sl

a at cA
tud:jgtl?|Yt 14

145
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Variable SEED

By valiablg TREAT

Mrltlple Range tbsts: Duncan test rvltlr signlficance LeveL '05

Tbe difference between trc msars is signidg*t- 1I.
!{EIN(J)-MEA}I(I) 

- 
>= 16.0534 * RAl.trGE * SQRT(l/N(I) + l/N(J))

with'the following value (s) for RFNGE:

Step2345678910
RN.IGE2.g5a.0g3.203.263.303.343.3?3.393.41

1*1 tndicates significant di.fferences sbicb are shorco in tloe Lower triangl-e

GGGGGGGGGG
rrrrrrrrrr
PPPPPPPPPPI
6190578432

MEAN TREAT

101.6667 Gr? 6

111.0000 GrP 1
112.3333 GrP 9
116.0000 GrP10
120.3333 GrP 5
132.0000 GrP 7

137.0000 GrP I
144.6667 GrP 4

158.6667 GrP3 ***
160.0000 GrP2 ****

Eomogeneous Subsets (bigbest and lonest means are not signrj.ficantly different)

145

Subset 1

Group GrP 6

Mean 101.6667

Group GrP 7

Mean 132.0000

Glp I

111. 0000

Crp 8

137.0000

Crp 9

112 .3333

GlP 4

L44.6667

Crp10

116.0000

Grp 5

120,3333

nul{d 1E. rrfln{ntrn:?sfroun?tilrrnneil{rirrqdudruru$fioc,slfirrnfrold'lsii DMRT

d:cdunnu do riu q5z, rdo tfi ue^lnn6n lud'rjqrdd r+
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Subset 2

Group

Mean

Group

Mean

Grp10

116.0000

Grp 3

158.6667

Grp 5

120 .3333

Grp 7

132.0000

Grp I

137.0000

L47

Grp 4

t44.6667

Subset 3

GEoup

Mean

Group

Msall

Grp 5

120.3333

Gtp 2

160.0000

Grp 7

132,0000

Grp I

137,0000

Grp 4

L44.6667

Grp 3

158.6667

erlT1{d 18.(eio) ud-q{flligri20fi0unlurrnngit.ttiltsdudrururufrntolthrrfrsldrsif;

DMRT d:cdun:rilrdodu s5z, rdorfiunnr'tan lud:Jnrr{d r+
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Variable WEIGET

By Variable TREAT

1rA

AnaS-ys1s of Variance

Sun of
Sguares

9.7 494
20.5571
30 .3065

Mean
Sguares

1.0833
t.9279

1.0539 .43s0

FF
Ratio Prob.

Source

Between GlouPs
WitLin GrouPs
Total

D.F.

9
20
29

entNd 19. udn{n1:itn:tc?iflr1uuilrili?urirurin roo $f,ncrsrojrrndsr dorfius.rap.r6sl

ludrjrndd r+
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ONEl{AY L49

varlablE GRA}I

By Variable TREAT

AnalYsis of Variance

Sun of MeaD f F

source D.F. sguares Sguares Ratio Prob'

BetweenGroupsg42493.3863472L.A8741.9].67.1082
within Groups 20 49257'0839 2463'3542
TotaL 29 91760'4701

erl:1.1d 20. udn{n'l:itn:rsdn11ilttilril:?urirr'rrinruf,nsion:snr{{otorrntfra'l

rdorfiunnnficrludilnrfd ra
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ONEWAY

Analysis of Variance

150

varlable
By Variable

Source

Between GrouPs
Within GtouPs
Total

PE
TREAT

sun of
Sguares

.zsgr
1.1904
1.9495

Mean
Squares

.0843

.0595
1.4171 .2459

EF
RaLio Prob-D.F.

9
20
29

nu1{d 21. rrdn{rTFirn:rsdnr1ilrril1il:?un?1ilriJun:nrflurir.rluaudrjqntirtudo't

dorfiunnr.fin luf,'ilor#d ra
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ONEWAY

Variable TKN

By valiable TREAT

AnalYsis of Variance

Snm of Mean f f
source D-f. Sguares Squares Ratio Prob'

Between Groups 9 '0000 '0000 '5275 '8375
nithiu erouPs 20 .0001 '0000
Total 29 .0001

C - a d re --.rr--.r--- -- i----.-q-.:-.d-r- - i- - e- - .4-.{-.-.- a
nl:1{yt 22. rlflo{nl:irn:rsr{rJEilrot'luJfl:r0ufl-{rilnlufiufirJqrrfirtfi6o{ ffistfiunnndst

d qr lA
tufiil9rl]4Yt 14

151
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L52ONEI{AY

Variable P

By Variable TREAT

ilnalysis of Variance

so'rce D.F' *H':: 'n*il" n'Lo t't'
Betwsen Gtoups 9 '0639 '0071 2'0000 '0944
I{ithin CrouPs 20 '0?10 '0036
TotaL 29 '1350

el1tl{d zr. rrdn.liliureldoavloiafirflurlrc'trrsliiududrJqnnr':rvr6o{ rforfiuelaH6er

ludrJnidd r+
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153ONEHAY

Variable K
By variabls TREAT

Analysis of Variance

Surn of Mean F F

Source D.F. Sguares Squares Ratio Prob.

Betrf,een Groups 9 .4080 .0453 2.6L54 .0352
Within erouPs 20 '3467 '0173
TotaL 29 .7547

e1ffi1.$d 24. uda{iliilrilIilsiarduudriluil:vlurrilududrJgnn'rnndo{ rdorfiuzunHfisr

lue'rjnrfd r+
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L54
variable K

By Variabls TREAT

tfrltiple RaDge Tests: IluDcan test rvith slgaificance level '05

ThE difference between ttp meane is significant if
MEAI{(J) -I.{EN[(I) > .0931 * RAIiGE * SQRT(1/N(I) + I/N(J) )

rrith the folJ.orrj.ng vaLue(s) for RjNiIGE:

step2345678910
ner.Gs 2.g5 3.09 3.20 3.26 3.30 3.34 3.37 3.39 3.41

(*) I1dicates sign'ificant differeuces which ars sbown in tbe lower triangle

GGGGGGGGGG
rl|rrr.rrrrr
PpPppPpppp

1
2A8350796L

ME tt TREAT

.7000 GrP 2

.8000 GrP 4

.9000 GrP I

.9667 GrP 3 !t

.9667 GrP 5 *

.9667 G,rP10 *

.9667 GrP 7 *
1.0000 GrP 9 *
1.1000 Gry6 **
1.1000 GrPl **

Eorcgeneous subsets (bigbest and lowest means are not significantly dif,ferent)

subset 1

Group GrP 2 GrP 4 GrP 8

Mean .?000 .8000 '9000

Subset 2

Group GrP 4 GrP I Gry 3 GrP 5 GrPlO

Mean .8000 ,9000 '9667 '9667 '9667

ntrtd 2s. ufln{n1tnt?nf, 0un?1u$nndNdlsduil?urorlillrnarfiurdrfl urjrclorf
lufi udrJqno&rrr 6sr druei DMRr drcdunrru rds ri'u gsu rdsrfi un nH an
q sr t4
luflilnl?fYr 14
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.. GrouP GrP 7 GrP 9

Mean '9667 1'0000

155

Snbset 3

Group GrP 8 GrP 3 GrP 5 GrP10 GrP 7

MeaD .9000 .9667 '9567 '9667 '9667

Group GrP 9 GrP 5 GrP 1

Mean 1.0000 1.1000 1'1000

nrrNd x.(sia) rryn{ nl:nr?tf, 0untruunneirdrrsduiliurilltJlrnarduudrif urJrc'lstd

lu6ud rJqndrm fi o.r druii DMRr d:cdun rru rdo riu gsE rds rfi uH nn en

ludrjnrfd r+
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!J-wundntn

dnuarrgfirl:grrs dnusc

n?lunmfurj:curar 2-5 To
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