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Abstract

Rambutan (Nephelium lappaceum L. cv. Rongrien) is an economic fruit of Thailand.

However, rambutans with size and low weight have not been exported because of their low

quality. Plant growth regulators have been widely used for increasing size and quality of many

fruit. Three experiment were designed to examine the eflecl of the three plant growth regulators

on size and weight of rambutan. GA, (0, 25, 50 and 75 mg/L), NAA (0,25, 50 and 75 mg/L) and

Brassin - like Substance (BS) (0,0.5, l.0and 1.5 mgiL) were sprayed on fruit bouquet of 7-9

weeks of age after flowering.

The result showed that application of GA, at 75 mgll increased fresh fruit weight, fruit

peel, and flesh weighl higher than 25 and 50 mg/L. The application of NAA at 75 mg/L increased

the fresh fruit weight and fruit length , seed length and seed weight higher than 25 and 50

mg,/L. However, application of GA, and NAA at all concentrations did not affect on rambutan

size of thai agricultural commodity and food standard (TACFS). All concentrations of BS

increased fruit length, fruit width, peel thickness, peel weight, seed length, flesh thickness, fresh

fruit weight and flesh weight. However, there was no significant difference in the concentration of

BS. All concenhation of BS shifted the rambutan size to Level I of TACFS and showed the

percentage of fruit lenglh, fresh fruit weight and flesh weight higher than using GA, and NAA.

Keywords : Brassin - like Substance (BS), GA, , NAA, Rambutan (cv. Rongrien)
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d1rn?uq n1rlo?qr6ulntoln'r

fi:rov vro,:dr'lvr t2529 : hirJ:rnqraurrirt kinrirrd{so$Irrultr (plant Hormones)

' d, ^ atAa e E e t1 Gr r,
o1!n1M{l.t1U tUrA.:'r11n15 ?',t nllldr50ull: uYtlrTd:1{lluroi tull: tJ'lolu 0ulj tn unuHn tun'lu

a - C ,.i e, a Z Z ln ,

n1:d.:Id:11 fi:o uuu.:nttlllauuuunnyll.td::?Ytu1fl1u lu0tultluu 1 Yt{u tlJ:']1lfl1:

J:vrnvrrirnra uioar:ormr:drfluornr:vr'rloun:r d?udr:frrrn:u#fifiqtuallGndru
/* -i. d , o ra ^ u Ae, d ' dr /sg0: Iuuf ItuYlglvl lulqo u lliTlYlnnanu E9r'luYr0r0.:n15 tuQn[:ufl?'lluu00: ttiulls

'o d' v tAa .^ , /s . & < nyo s 6u /
unnoruud r: fl.tlfr5]v11T!n0ld!!nfl n tu00: t!ufiruu0{ to!n1:ugugunfl YtYtl l?Y'ln r:'r1

I d, d?
dltn?Ufl!n1:[Oiqr6UierlO'rn't (Plant Growrh Regulators, PGRS) .r{[UUnq!tO'ldltOua:u

i -g . -Jtnudl:I nlu01nlfln1un'lu tuflY tnun:ifitolfl9,t un1nn1:dnrn:lsfi t9u?nfl::! ]nrflri

: r:our fiurfirr uasnuv (1.il.il. : t-a) nrir.l'i rsof llun'sfi rilufi ifinri'u6 rroc

finr:rirurl#niuotir.rn{xtrxrfufioqj s n{l ldud oon6u 6rnor:afiu lryIyrlnfiu ,ovri6u
-'- a /q L ,' !, -uosdlruuu{nl:[r:qlnu t0r10{Tri uonn]n0o: tuunq fian 1 r{ 5 nQUuii?ru ilr!uuuur0n

r n{l fiinr:dnutniu!1n rravuo!fu'jrriluaofllufirn{l1rri drluournnotiinlrdlxrld

odtn{rrt'lrrmrrni:rnun: ldud rL:rfi lua16urouri ii'dluluyr uasryrAlryla
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- 4 t 6et I t t.
duflYlD tfl:U!?if, (2549 : 50) tonn12? lgot tIJUY{tlln'l 11,fl1fltUflOn'l:11OlU11O lH n

' -e- , d,
nluu5snl:u ritunnltnofla nlt1ulu1u]o1o.l a n1:rQn:?.11o{flo nufl:vvl{flltqnlolHn

b ' , i, " - {: i zs a , tv.t'
B{n:EU?unrrsr1.:1lfinrud?uun!n?]!dlfliuT.tdu n1:Yrelr1l1:ofi?ufllJU0: trJulltt alu tn
- d, A .i" - -i ..e - l' et F h,

1lr[1lUd.:mdln yrdM:nyrllr4R']un!Hnflaflmln'lull:tJl ungn fl111tft

d,, - ")^ 
a i ,

tirriunr: [nd1: ri{[n:rr11Ylud']uHfllj10id1:n'luq!n1:[nt qlnu tn10lfln [ 0n?0

o 3 e, .a A .a d A -lunr:toruturnto.r aur-u do{dr'lu:ruvfrHadnixu rnrdnts luioqjlud'r ix oint: tni iUrAulsr

nlr ltl dl: lount {nufla00ury{oq tu:vusflln {[0:gul9lu tgr tJd1u12u t?ifln!1ulfi tt4fuxu
:l--iat;ctArtar

lfro{n1no f 1r d10.t d1: Yt! Hnn0nl: Iru {lcxnafii 0n1r 1u1u1u]n10 i rsn aflu: s n0ulultju
J^

riionn (ohyrn f,idsoin uaudrRr rirr{sr. zss: : sz-s:)

rJyt ln.uD{dl:n?ununl:to30,lAuIfl to.t 
oirionltrYfl ul uovlytixx 1nt,o.tfl o

- 4 ? ns t 4 ' dl
riuflYr! rfllu!?.rfl (2549: 52) [nnn l?n.:n1:1ulurju19t O{ n2lrtjUflArJ',rllnnlruu {n']

r;, t a' I .* + /<
uasfl'lfiJu'tu1uloljoflcraaYr :!noulultJulu 0Ha s.:Qnn'lrnu tfru80: tuul,{1n]u tu n 3 suff

6o oonfiu 6urror:afiu uau'lsln'[nfiu ]noiur6nrflurrurirairraoflluddrritylnurnnrr
6 d' - .ia

oonryu [r0s0uruolrn0u r1]udr:fr'luq!nlrrntqlau [911o.tvlIvr1r?]nflon1:lIsrurq nrY{

flafl46 uonolnnd!rordr:n?uq!nr:rriqrn'ulntou'vdirLvrrrvreionr:fl?uq!n'ltrtEtUrerulel
d - zi .ia

lta&1u1n10.:fla[[n ?u { tnrnlt nuY{ud'lt n']uq! n l: [n: qtnu tgr10{v{ixunou dl YllJ,,lan0

nr:rn: ilrgl'uInto{flnd?u rdu r:rfiIuar6u:sori (Bra-ssinosteroids) dl:o1llqunl:lni ryreil]nt o l
. ;-" , e a
lrnYltH0n0nr:YlRru1 [[nylYurllulnl0tH0 lnrln

1. oon6u (Auxins)

-Z ' a dl
!1u [noflqn (2550 : 49-52) tnnnl??1 o0nryul udl:n?Uq!n]ttn:qlnU tn1o{nn

, i i, - i, tte
n rj u u: n fr l qu ririu n u rfr n r o.r c r: fr du u rL ldud IAA n*{ ufl n { lu n ryr il : v n ou t + luiJ

< / - A a,.4 dl
n.fl. 1880lounrf a nriu fi':qoralri6i,o{oonfrueioyly n-o riludr:n?uq nr:rnirXrn'llnrorn'l
.ia - I , i - a :- ,

tflllJlt0Hnnlt,UlJ1t0'l tn tnulJgr'lul1u lYl Hann 0u 0 tuu00 o?u?tylu{00u tnuooflcru
.l f, t , ' dr j ie - - d j4 

' :i j
tnaouYtotnuatuuona{11{41{lduo ruunltrflnouyt luytflytlttFlu? t4:o1l[:un']'l lfln0 ytltuu

ir?r (por-i y) hjinr:t?ouna-rn!odaumlrnlu nr:6nn-:rorrryadrfioldfuar:oonfiu u;r.t6u
4qYe, , I - r, zl ^ Cr .in , i
m tn:u[[fl{!n?1![lJ!1u10 {o0n$uu0u [u0tn'ln 00ncru luud'l:yl [?n0[[d.t!1n [ll-0Qnrld{

rfiolqrunrn riruuirarufihilrifrualifl?'lrlrdu? ro.rDonfiulrnn.jr rryadlSnorfihilrifuual
41
o-rInr:dnd'urnn'jt (Audesilk et aI ; 2002 : 521) ; (Mader. 1993 : 525) uonnlnfioonauu-,r1ii{1u
r4tr< t ? 4 i o, - ^ - ! -ldri: nouauo'rciorryn.irow{-ylnu tu'rnrnru.: r0 urm n{uu!n'rruriluhJld'ir nalanr:?i'r,r'lu

ro.roofl 6utfi nloun:{fi ,{rf{rrynd (ctetana. rlls :'hirJ:rn6raurrir;
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Al.l itolo{oonorufl oRlflotqtfl ulgtl,o{tTt!
a d, i-

oonryultjud'l:Yt!Hanont:[n:qrnlj tgr10{1r1 tuHnru 1 6]u [Yu flxuq!
e4rrred,i^i,

n'l:1u1un?10.:lcr0a nlxq!n1: uon']l0.llcraa nt3q nl:r[1J.:n?uo.tlcra n tuluoluoln: qmog
, 't , e

:vfi21.:vr0 1 [rov1roo11r1, n:vriunl:rna:1n uocnl:[n:qt0{t1n Y?u tunltr0:tu tud?u0r1i dl

torx'r i6vrinarionr:roicgtornrrhr nrrqlnr:ro;EX [[avn1: qnjr.rto.rlu ri.:raiu
,jiade

n1:00nn0n nrtr nuurllflo0n [11!n1:aa a:?!0{n]tfr?ufllJfl'r:116ru'r10{fla rraE

nrsu?unrroiu 1 fitfiurr?ori:rurru'jroonfiufirirudrn''tylunr:#nrjraft oNe luurqr
tilar

tlngnl:ttU {[$0ni,0 {[tn: OYI n1fln]:flU UO0nryUn'][[5n fl0 Indole Acetic Acid (lAA) ryil U

^ .ia v t rv t
00ficruT Sf,lr,1:0d51'ttU tn[0.:n1!!::Ui1n n0! 1r,n1l fl{lfl:]yl'l Indole Butyric Acid

(tBA) rros Naphthalene Acetic Acid rNne) durLrlnurqud dr wr#u ld'jrn:;uau nr: eirr 1
t, Ao n .i

luvlYo0ncru!d?ua?u tun'l:nlueun:vu?un1t9t'l.t 1 n1: tfoonryu tulJ:1r'lslYllt4lrlsdlrti

daulunr:roSqrnr'lotorvr'r uriluvrrn:.rriudrrLnr:ldoonsulurJilrtufilrnrfiu'[rJovfinrn

" -! - t dc, - / .
lunl:0'ru.:n'r:[0: qrnu t9r6?u (:tldqun n]?nu. 2540 :79); (duglr, rfl:u!']rrfl.2549: 15)

oonAufl r!rr0urjloonriiur nrun{l fi r nrunrjrufi io?rudrriru rrnufi u!f 1ri r1d

lumtrnr: rnun: rutrlrtiu6o nrjlrunvrrdu (Naphrhalene) n-.:uanrlunrxrJ:rnou l5 d{[iJu
- i 4v a! - o o e,rq e a

f, rtoonfiufi r,UUtif,rrn:rclifiu fr ulrirl rl{lunr:n:sriu: rnn.:ilnrir 1dn:v{ulunr:oon

nonro{dudr:o rirl#durJv:aooflnonilgorniu ilo.rniunr:irlro.:nn'h?nnrorfin nJfiou

rlrflnonrorflAxulrrun l-n1ffinr:finriuh{6'tfiryvrth aur:odrr.irurdrbllurujoru'or.r'r
,,rk s a i^
1d6 InuoonSunrjuuilillAufifiuxdr:.Jrl{yn'tnr:m!m:'lduri Nee (0, - naphthalene acetic acid)

ar e' A ,i-
riludu 6.:ar:nreirfrHa-nrr'tuI:Jnr:rilfiorulfin rdu uuauIufind (plunofi**) In:nda
.- -- o. I ra .4 ] o A ' ! . e e(Grc..Plus-) [Y{0tfl-dnlf,Yr (Ferti-Srart*) "X'rflr:[xn 1, tylJnll![{!{uno{dl: NAA [[nnsn{nU

(111U [9f 0df.]4. 2550 : 57)

OH
c

RrnrjryRou ts In:laitlto,t Indole Acetic Acid (tAA)
.i,
frrr : :r:our d'uytimr unsnory. tL.rJ.rl. :8
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Naphllultnc aclds

c-Nephttrlantroedcrid PNephthrlorcreticecld(o.NAA) (0-NAA)

nrnrjrvRou ro ln:.rairltolar:d.rrn:rtr{n{l Naphthalene Acid

drl , tjt"'tor'l fiuv{mrunvnorv. l.rj.rl. : t t

1.2 t-tu?ou tnu?no{nuooflo t{
a o- io y a s t tA
!.: r u T o-u fr I rio o n 6 ri! y{-x 14 o r u l fi n I o o l' r-n q rJ r u d { fi fr ttn n gi 1.t fiu

9a
[[ns n u v{]l H n1 0 { 0 0 ncuu 9l o1ITO.tU

ri'lqvrd rn:ux r.rd (25a9 : 53)'[doi utcrj t i n r: f; nu rnt: ld Nee ludrJr]s :n

nujrfi :vaiuorrlrdurlu t oo !n.ln. d?urfi rrturnxo{fl aduils:n'[d

u1n (Bhar er al. 1997 : t:so)'ldf,nurHntolnr:ldoonfiuriudu6 ru'jr nr:l#
' 1)- t L F ' tracaont: anir{1o.:Hn'[dOOnryU 40-50 xn./d. AqflUOUn UI Dehmdum d.tlfl]rJnl:On A

n$r (ctost et al. 1990: r:s) ldfrnurxu'jr nr:ldoonfiu zo un.ln. rirbi
2A-r - -.i0UnlIut Bombai 910tldflfl Qn

q: {io l'rnrin un&nuc e522 : 45) ldfl nu rdr6vrinnxo.tdr:rnieionr:
,i-?<+a/dar 6 uurugno nt o.rr.r r; n'uf 1: rG ouvt r ir unauluiln"i il6vrinnsiont:t iuut qoonorn

nonaur;:oirunhhilunonure{lddrunr:tiutirnr:rfio ungdtar0f.i'ldto{nond!Utoirilf,l#
e e.aee - A

fl qn:1.r tll drrld:rJn1:[n:q10.:[nd:9r?4YI1 trnlulounyoo.:lfl f, 5u1?1u

fi:rnry nordrln (2529 : 4s) r,ril'ir nr:lfunnuIuf, nd fl nriu}Jfi rionon,.,rr,,o,rd

nronrira-rurulnulfnrunirriu soo rLn-ra. rirl#nonursnJ6uunrs'ldnruiln-.rnr:biar: o a'u

z. 6utuor:aiu lGibberellins)

i,o"nn-u1u;rJto': c,r, rilun{ltorar:n'ruqunl:r03qrn^uIsrfiifion::leion'lgr
A , t tdt .---s i,' / s , a I d s c, i,r:lJflufl a{rlnlJ fl.f,. 1890 tnull?ulruqu 6ufluntn l:n{1?3uor4u.r Fun [:nti'r? ?1 ulnlr

-t(Bakane) (dlqvri ra:untld z5l9 
' 
2r) lufl n.s. 1926 E. Kurosawa fnnqnuaranflraflrlu ld
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rfluofln{rurdu?niul:arorciundrrhrfirir}idundrq.: ucinsrdu:rqtdur(u uavnrolufiqn
e e e ^ I :i , -nlfln1:fln!1 ltu?'l l:n10{n fl61.[1?n{nn1?[nn!]flnl:n6[Yo:1Tn01'l sutu0[:aal {nQ l:o

I & ^ a jj , ^ - a i.ov-cr{Hn{d'l:lunHu{ylro?l n ruol:anu cr{flltu1l1t tnn01n1:10{ t:Rn.:nn'l? (qlm qua?ol1u1.

at )a ,' 3 t ^ d e hv
2533 :478) iUllJ0l:naul udltYlllxd:1.:1,ulo't tO [[As[!05111'l{rUgnfl]!'ltflf,:1i tn

- ' !- ' d, - .i- are
d1:fi'tuflufll:ln: qlnu lolorntnQrlurJrJ lnn?l 60 xun lln GAr rlluru9rvlutJlJ trnu!]n
i * A - o v . o,ylqn tnu GAr ! lfl:.:fl5'r{nrlrdn{ [uRrlrlj:snou l6 cr{ nuru0[t a auuuYrulYr tunl:xnul tlJ

te { - e a v 4 , t. cyl A
a0{ul'tt u a{$lfln1td:1nu0o n'lun!n1: unnxlo tlcrna fl]5ltu{tcraa ,?u tl,llu0tuo[n:q

d e 9 ^ :
un1:rn:furgr1I tgr n1u tufllt{ofl10{r!an rrnv ti,fl1a1un1: nn210.:lttu1{Iun lfl!n'l:nofln

2.1 Haro{6uruo[roauoionr:ro;alfi ulnto.rf,r

^l i ---
U1u [nodQ0 (2550 : 8G9l) tnnal?tfl U?nU0Ylr11A10'td'l:tUlU0[:n0uel0Y{Y2'l

I a e | 4 o Y . ct to , ad1:n tuo[:oou el]r,1:on:vqunl:unn? tlovnl:ttu.:lcrnatJo.lalou Yl] tfinlnuunul?
,- e- 

'A o e i^
trutnu?nu0onryu [[nuuu.:n]:lfla:1n t !ry{ol'1flu1'lunro0ncru ttfio.td'1tfl:'lvfin]J[uot:oou

a .i" - o o <lufir 6o rirurorrun flaeiou r!6n fi rir a-r roi tyur^u 1er nruuon luludoutou'ry un&lu:rn
t,otod'.i.'Aecr.rt'lflrl n{drlfi:'tu11 tuylr u11 tu[! a600uu drru l1-lutll]fuq{ tu fl?u10 {fl'ltlfl n0uB 10

A v ,. ' ! ,i-!ulu0[:nau lu1lt lJn1:lflaou01uyr.r tuTorj] lla3r001fi1:ll9rui l!xn1:flIlJfltart
^tre?r!utuo[:ooulfl nouuruuuuln

..toH
OH

CHz
cFI3 CoOH

ar :snou lZ In:.:Airltol GA,

dul ,d:lrour ir'um{mruaynary. r.rj.rl. :2I

o

H

H
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2.2 .t]u2oa lnax.uo{nuouluoltaa

-- ia r tA
'rlu2dufr fl nu1HolJo{nutu ol: naunul{t n'luYu9 [nuu?fl qu: s d{nYl

unngilidu6uruor:aaufir,ra'nrntucilunr:1{6o n?:lddrtlounl:6nriuar:o.tuuo't-orsfi
, oya , s hi/ q9 "-60{nr:lrifrsuun0uf,u0'r lnunr{ n?uann1:qEUltiut0{d1: [q unsfl?t llld1:nnnonu 3-4 R:{

turfi rerdoaqn. zsso : ss) dri:rurru'irru'oririrruor:nfiuhJldnluojurfu{go,noi,nvrri duilu
- t;i,a d 'd d h,ht, a oc,

11U{yr ltJ ![U AA[[OrJrJU',rOlO{flnrnn tU tnUlnr!1U nnu:]n0?1nutu0[:nnun1 t tlolJlulo

" ,l - I r A , s o a 4 o h
lilfutu (ai!6lyr! lflru!?'rfl. 2549 :24) cr{donn a0 tnufl'lotululo{1t: [o1 Yl0{01 111 (2529 :

hirJ:rnnrntnr?r) ldoiuru'irinr:l#ar: Ge, otnnruuonuir}ISorfr-urJBltorto.t cR,r,tndu

rirr.ral#nr:turururnro {rryadrfl'rr rirl#rfi lturnto'rnnld

rJ:rIut irrqt (2526 : umflntjo) ldrirnr:finurvrvjr dl:asoru6!luot:aau

fi:yriunarrunlrLrlu 250 un./n. dMtod{fl'l:rilAuuAxo're{ar{rvvriufl:rrSuukirirn'irhildcr:

t-z iu
q: fi n n^ 13 qa uo r n olr (2s 42 : 186-199 ) ldn rirar6uariu rmn lu lainr: n 6 n

or< I I
a0{fl0t tfi!nolR 1lt ?'l tun'l: d.tld: ullolu lfi'l:10'!r0o0 n n'l:qnY{u GArn?'l![1u1u 100

!n./a. fidononluo-nrr 200 r,n./n. 1udxfi{lnrnondudncr'rriiudouun,,ulud, olr,ro
ae I ne

Y?UUOXOnOn tfiU',l?1U tn

ixvr o n'er: u: : urri unun u e553 : 4zt -424)'ldrirnr:dnu rn r:no! du o {
tqJ

touoojuniuf uu"oo seeatess sionr:riu GA5 flu'jr nr:1d c4 finrunilriu so ln.n. rir}1
cl,a

ft n0luululo tlliu Itnv!nlt1loru"tl0tluanu0uYr g0

rfi q:fi vrol6uvrf rras:i rdr! n-n6 (2542 : 4349) fi ldvrnao.:1# cn,, rirHorl:ol

riu{nnla16 rJ:rnn'i Hafiriuar: cA! fl1ur:nralnr:roityrnuln'ldlrnn'jrHafihildriuar:
A . s L s 6 d h, .i a

rl=orhornm r rdru or r unsdrun{rrtorHo uasu-rdrrr:onndrururrfinn,rldlrnfiqn fio

rr6orf,o'r t t t nrHndoHaurjorGuurfiurriuHafihildiuarr 6o tss ruf,adoHn

ieia (siswas et al. lgg0 : 152-156) ti}?ar: cernrrunlurlu so un.ra. rildi,r

r{u{ l-+e ru'fi rirh?naturnlnqjdun'jrriunruql

orfi nti ni lauyd'roqa uav:i ra:1n-n6 e54z : 45\'Iffi nurnatorar: Ge,
t&Anta d v r

rionr:dnnn rrasnr:mTorsrulnrotr.radf.:fihifinrfinvluriur,rnonrrorJlflo vrl'ir cAr d'lur:0
4 | Jd t a 

' 
, v j j ! a

rur=lr oir urinr:n-nr.ranrtnarlr{triutolatt frrn-uiu fio zs, so, 75 rrac 100 run.lo. Iouriu

1u:yovn n'rlrnnont ru s riu arlr:nrfiuru rorua1d6fian



s ae a hY< j - q, ;
SrnrR:ol nu 'rflt uasn u.(2550: urnnuo) lnflnlllnu2nuflalo{nl: t! GAr Yl

t e - tl I qe -- 4 ecy f, 1,
lJflanoqolR'1111o{[[n?!{n:lruIruoti 11 vru?'l fl'l: tfidl: GAr !Rnm1 t?ifl']]lJU1? ul unr{a

fl ?ru?rur uagfrroudoud:r-.:n: rnauunn'jrnr:'hjl{ar: c,q,.

A,
tii?1Yt 'l uavrytn (Srivastana and Singh. 1969 : l-6) n1t1{dr: c4 luduini{'l

6nno + drlnrri drun?rrru1rrriu 25 un./a. uau 50 !n./n. rirb?turnto rnalnqjdu
/h

rlnof uoln e (Thakur et al. l99l :212\ t6:lu'i lunl:l{dr: ca, rfio:J:-urJ1l
Ji, " '- o Ji- t .

nunl 'lJo.tt{naun?1n1t1ru GA3 tudntl 50 !n./n. ilU?U 5 R:.: tuauolluI P'nbi uAv Deshi Yll

oe d o 'ltfiflar,1uln tfirulu
da

3, Ull lUdlSlUrOUn (Brassinosteroids)
AJ

u:'rrt tudtnu:ouo (Brassinosreroids nlo sRs) lttniiu: nlioluri2rfl 1970 Inu
d' a ,.i n v-

narun?ru0'rn usDA [uudl:fl?uqrnl:[n: Eulnu tn,t o{T1sflQ! tfilJYr ln ruf]1:0aa lnu0nn1fl

oonBu 6rrror:a6u lryIvrlnfi u n:auoil'[,r6n uovrofi Au Inofi or:arrrrnnr:trr

ar:rJ:;noun{ldfiin:;ortro{m'rlrJlufirunruvun uovlnuiHacion'llurvn'unrruu?ldurir
t rYi v I I t,
lauuan{Ha'ldfr: vdrnrtrr{urlu l0'r2 (Picomolar) uny l0'e (Nanomolar) lutorvfiat:nruql

a , :l n c,inlrrnlq,r6ulnro.rnrnril6u 1 dr!rr0uf,n{Ha'ldfi:ydunrrlrdrr?u l0n (Micromolar)
'l ' 

o ;o a da ,i d a,
uon 01nufl'r:nouduo{10 {lrxYuJel0fl1: nQ!u:1fl tufllourouau a'luuuu uaE[!0!n1t tl.r

l. , r a f,-
dl:UnUd?U tnd?UfiU.tlO{ SnCrn9n',l:01rnUt luU.t9i',llr utnl{ cl flrnanl:9tou du 0ivt'l {

h, e e d - i dc,
n??YlUl tli (n:fluuYl nlr!. 2548 : 34) ; (aod n1?nt uarflolt. 2556 :229)

drar::l:ynoun-ru:nfi aflnld f,oir u:r?Iu1nd (Brassinolide r,ti o Bl) dladnorn

ocoo.:tnel:1o{fir01n Alder tsee (l/nraglrn'rara L.) tlaylo.t Rape plant (Brassica napts L) rtaytlh
ia i 9 a s q a a d

f,l:n?UflUfl1:[0: tl,[nU t9l1o.tfltn?]t:n Uflnt tn:{fl:1{Ylltlflllfl6lUnU Steroid Hormone [lJf,gl?

o-ruaa{1unry{il:rnur,, lnohiiolurinruila-!'it ur1fl6u (Brassins)

3.1 fl oto{urtaluar6u:oudeisnr:ro?qrfiulntol{ir

r:rfi Iuar6u:oud riluar:nruqlnr:ro! ty16ulntoln'vfi ieiru drfirglunr:

rirri'rgqJriudiohi'tr'uoSqrn'lIer'hlotixrJnn^IouiarrrLalul:olunt:fl'runrnl:ufln,!oonro{Au
j r o ya
Ylnot lnnfll:Unul? (Clouse et al. 1992 : 1377-1383) ; (Zurek and Clouse. 1994 : 16l-170)

9-a
uavnrrflfr{loyr-Au (wang et al. 1993 : 965-968) lu i) a.fl. tslz Mitchelt and Gregory u'ul.j]

4?d'i
u: rAIudr6u: ouriilnnrionr:rfilnonfinn"r n?1!f,tutro1un1:ro3€UrrtuInlo.tu't uasnrru

d d 4 r 1 t i- i orul{u:{r,otlrjan (seed vigor) 0u0-.rr] ilriuiluil rut ld ludlau:ouri uacar:frin:rurfiualio,r

riuu:rfiIuarfiu:oudiluvr'rydrurulln unrfiflaeionrruirgrer'r1o rrav 'orurtorfl'sluHaru dl

2l
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9 ,A - A 9 | 4 4q4t ,, . v
aru n?1!grnu?nunlrlflriou61u1o'rd1: nq! xr 1d tudlnu: ounu{!noul,r':tlnn un!:1u'l1u

'irar:n{ldaur:orn6oudruorn:rn}Ju-.!rluroifil'ld n'rlunr:rirnr: mnaouvr-xieiuur
a - a L y s de h r e I h o

[[ay [u:3 nuvtlvt{nuu9llJ t luu nu{ ttJYtt lurn[0u o i na tfln t: T1.t 1u,t 0 {11:'ld tudlglu:oun

( :r:our t'uvrfvrr uavRolv. u. . . : sg) dlgio!r1uii \.fl.2549 n ernua:fl1flnt

urrinurri'urf,uslnri 6qldnisrurar:ndru r.r:refiu (Brassin-like Substance r,ri o gs) durnioil-flur
.ni-n,ng e .ui. -o If,

nornl l0iHaal luYtu{ lrl tnuln:!1u lnulay{tunl [uYrYrln1l nfluonqn :or{nn tu uYl

: - .u A .i 6,, <r,

nu01nrfl t![ul,]s du er0fi1: rn: €ureru tnlo.:r{nii1 tu cu.:dll,1:0[ 111u]nHa10{a1 tullju

nodrrl r Inonnrionr:ninrurxo.!fi rlurartr 1 drudlluriruro{nr:fliruurlo{fl a 60

ri.r rai u n r : 6o sr'r l o l r.ua d a o n l r ?r q o i a.: t o r ru a d o u utr ilS l r ar lra E q gtn 1 fl 1 u'Ifl rua rdu
Ji ee .h ^4au0 unsnl tu (fln{to{adl: dulmflnl lu[r{nn.00u tau.2554)

OH

OH

OH

OH H
o

otflrJrcRou l8 qnt]n:{dit{ Brassinosreroid

dr'l ,rlr"'rorl f,uyrfrr uacnily. u.rl.rj. :57

-- i;
3.2 {'n{?oulllot ?nuurlcludlslurouri

--;ey as I dq , r;Itu?nuyl tyu:1d tu dtnu: ou6nulIxfi a luyuo tnuuzno :gf,lnytunnnli
Y ,t q9 - l, a o.lnu [[nsr 1n t 1u.t1u Har 0 t fl'tt fluy{u Ha n 1nfl 1t ttryl:ur 1fl lufllstut 0unn0{suf{,tu

nlfi drrots uayfuu.i'u niuflnulqt (2552 : umn-auo) d,rrirnr:vrnoolld
atr,

lJ51dcrunU , tnunt5flflu1fla10,:d1llJ:',lflcrunon1t[lIlJtJuln nlsrit.ruurryun nuir
j,n]:qn ud'lru:'ld,uu on:10.025 xn./a. fl1u1:oryM uhfln unyrulnHa'ld
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n:qi aiiriu: uasnlr n11elruu ti (zsc2, 3B4z) 'ldrirnr:f,nurnrrx{onto.:
, u Ja - lf, u, 4 v 4< a J o te a

nvoo{rnd:1o{l,gu?{ 3ltu{ no vluILllnon llmxluluo:4lluI tnflouun rlnvflul!urnou
y ' i e r, a aA e tt

ln'r lru?1 nJo lafl'r:u:1fl [ufllnu:oufi frn:urrir{u 0.05 un./a. rirbinr:.ronlo.ravoo{rnf,r
. . aZ u, r o r. . t 4 i - t, ,

uv!?tltu{utn0n tlrYr?luluo: 4 uasltul ttnouu$tlltlu unvm:vnun?rrrti!1u 0.1 !n./0.

rirl#nr:.ronto.rasoo{rnd:rrsri'1.:yr-ufniu16ourdrqdu

qua?::0r inufinurn:af uasruvfu n'u#rnuuqt (2sss : 8-t+) 'lddnur
i . . r u / ' orl - .i t e
tflu?nuHa10.td1:x: tdcrun0qolnllt nlotn'l tuflulno flu?'l nlt t d1:u:ldcru fl?ltJruulu

Agsy
1.5 lln./n. dltJl:o[fr'!d1ruhfla fl2run2r{Ho nlrur.rurHa n?ru11u1[LJ6on Itnsn2]rltu11o{
d nel e v c q t rr, ' o, - f,

lUoflA tq ${flonRA 0{nUr: dUtJyl nltu (2548: UylnnU0) tS5'lu.l]U?1 n]5 ttdltu:ldcruYl

:gd'uoerrrrrludu 0.01 !n./a.d?unt!fl?r!n{r{ n?'u,14u'lro{fla rirnrinar, rirnu-nur?r
! - I y l.h hei d s

u'1fi unruoIn4.1 [[nvn?.l 4u'l10.uuon1 tu t6rnurnu2nu
! .A. ' ^ :tl n{n tlagflolg (Peng et al. 20M: 4O7416) ct.t?11fl1:llud1tu:'1flryU Tfl?lU

zt s o y- J i[lrilu 0.5,0.75 [[as 1.0 rJn./o.l nunut 1ru?1 fl1tu:ldcrur?uaanl:rlerflt 0{Ha unc
A e a o, A

fl "tu1:0[v{u1l:lrl0l nHan tr!1fl 1u

{Iofrr,fi ieasionr:'liar: nruqunr:ro?qrGllorto'r$il

lrfi rn4oaqa (2s50 : ll) ldnrirafirrlor-ufifinndonr:ldar:n'r!qrrnr:roiqrn'uIn

tory{'i'i'l nr:ldf,rtn?uqunr:rniEUrerulnxo'rx'r {1drio.:finrrluhlodrihr'uxoruil:snr:d
rir}?nr:ldar:rJ:saunadr6o'lduri

Al. tjoouo'lRtrn

r.r rYuqnrartolf,r
i , a .qea I A , . t , .oe

,u11UIn:5!YtUnfl nlrnUT1 t nfl !01stJ0't[lJoluounf lnl{fl ucI{d{fl nfl 1 tfi
ai,!n?1rJdM: 0 tunt:n0ud1Jo{n0d1:fl 1u!!unttln:fulnu tnl0wllytunnn I {nu

1.2 o]rl{o{n!
< deylrYD.lolrF,lnun1:n0!du0,19t0flltfi?ufllJn1:[n:6urnu In10t xr[nnnl{0.1n

< <r e i I A - a 4d , ! rr< c , , ! AyyrrJ01qu0u tnulu0[u0[nt 6u10.t?{tytuo]qu0unynoudu o{'[66 uas: ?n[5?nilniltfrotu-o
^ a;<

r0:gunlnY{aT110'lq!1n

.A13 n?-ll!d ulst.uo,lli!
dt

riiuHautn1fl fl ?t!dMrfi lunrrf,{[nrry#fl 1: or].t1rlufir nr:ri'lrn: ry#
drn?uq!n1:rrityrn'l]nto,:fi rnrolun's narrrcrlr:o1unr:cllurruI:n rirfi iorruclr;:oi
inr:noueuo,:eiodr: }i6n.j1fi ud1ilalrl:oi
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1.4 oig2Jlor'!
ol-urvnorn'r niu :rn iirsiu 1l oon Ha ruHn inaciordor6odrrirHncio

n:ru drrr:olun r: q6du dltn ?u rl u n 1: lnirU[6u In ua&fl?rud'un:n1unr:nouauorfi

rr9rfl0r1.1flu

2. UOOI'IOU?nUAltA?U8tJntflOtqrOU lOmUltrl li'

2.1 rfioto.rar:
Y 6 a 4 e t d *9l

nr:lf,ar:6orrirfil6.r':-erqJ:rasritor{1d rfi o rrrnar:16u.lri'urn'orir}J1#6'u
h, a - - Y

1r. fl1.:yuaflu tljfl'D.r1:o111 tlrv{ano fluo.: lnlHUo n 9nuu nou tafll:no tvl'tn1: maoot

n0urdu0

2.2 n?lutlnn uta{o1:

ar:rfi n16oariurn'orirhll#niun'vrfi n16orfi uueiinarur{l{usixriurirl#
, h9.rn ou du o't r19l fl n 1nfl u to

z.s 3rJtorar:
or:neuqrnr:roitg16ulntorx'rfi rirrLrldmr':nr:rnun:ig rJuernrirrriu rdu

fr i s, - -'- o or9 a a a t I
oq tu!ljund H{ dl:avalu fi:u n{uu nl: 'rfll:rJl ti6 o.r1r!1:ol1o.: ?nq :cd{n n?lrJd3n?n

iny- - :l a e a . ero e I d,Hnfr'ldir ar:rrrr nrfrornSou ar:do.rT rl{hiurn otirr::nri r iqsuiu ar: ovrfio!fl nr1r

ua s rio r 1{1u dx fi o r n 1 f, L; Eo u,o"'n

2.4 2trnrrlt
ett c 4 9 o11 r i. oc/

n15 ttdl: nU?{SnO{nrU {6r{9u10'1dl: YrU lrJ',r ti n1: tirflr:n{! a101r lyu

rfio1{ar:fioqjlug xo{flr:nsa1u oa:lffinr:finriuar: riluiifi:rnrBr rrayldrnSoru'o
h, ,i qy Aa 4 d, ,
tfif,vo?n [tJ0 tsdl:Yrtlsdlul:nqori,l1l't t: ]n tn fl?: ti,?f nt::tndlra.!f,u rllxr0lu

c - id3. tJoountnuzRudRlt' r?oaon

r.r qorrgi
qe ' a e '. , & ui nr,-nlr tljd'r:lrernutuon 0.:ltnt: ol tqu fl!un10{ f,l: u u dl ?ldlluutrjo lnSu

arrliourirl#rf,olqornrn'hJ1dn3o'hi rdu ar:rovrt^6u 6'11dlurixiiqililg!^q{ iorrllou
oo, d <l' ,!]nnv 1 tt4d'l::yntu[:2 luu911]

3.2 rto{
i .. , a as a !, llru0t 0tnlld{!r.{an 0n1: It, qlnu tstt0{yr-y 1i.:uiu0 gnusunt o.tud.!lra s

nauuTutoqrer d.rfinarionr:lflntouJrnlun'r niriunr:1#ar:urllfinnr:hilurir,rfirJrnlu
rflnrn:rsn'rrcinr:tir16urorrr:'hJtilri:urirq 1 to.:rir nr:biar:1urialfiilrn}Llflnoyrir
q 9d h rys i , ,'hir.r-r ki:-u a r : I r n n'i lia,r fi rJ r n 1 ufl n
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:"
3.3 f,ltrnuluolntfl

fi n a ri o n r : g n du a r : t o r try a d u a udu,6 u ri r hfl a r : rn ai o u r{r { r"r n dn'r

rlerflei1{niu

s.l rir uacdrdu
<, l .i'
uludrYrtltnilnunludl:n'lu41ln1:rn:[u[elu tglxo{Y{n unca?u tufl1ta]tau{d'l:

'[rJtfteirusirr 1 ro{ii! luanrflu':ndorLfiirJiuronirrrnrirL?nrrrLrdliutolar:nnrlooa.r
.l'a oe , v 9 t ah,c , ,io- it, t'
o.:uu rufl1: rxfllletorrfl{rnnflRl u')o#olJ'irosfirlunnni o'lilludNmnra{n1r r1fllr [[os [rn?:
o, o c 9d \r,
ttifl 1: n{n1nfl ufi qnnfl lvl51uYl 1 nt1lrQnfl 'lr tnuou

35 ax lravoonirou

fi Hacionr:rirfi unfi rtnrlunr:6nriuf,r: tv'ir{nr:6nriuar:r1o'rqfiavrr.rau
& a. o]y

ruavruunifl liluo?!n1r r flr:urifirirn::ldii1n6'rldfuna6 uovrl:snu-nar:d1*1utorvfi

oonArnuiilaeionlrlir{1u10{flr:n?uqunrrr0:iUrAulntorfirrrlrfin tdu lunr:rir.:ru
ei ov h, e I - i - t -iloidl:roflf nu r o tr4fla tudfr9ro.:r.rooflcrrn allulY{o u0nnlnuooncrttuu{lJnan0

A9
nl:r!: qtnu tnlo.:lttf, ?t,

3.6 snlfl0firjtvtnfl

fi n a ri o g onr q fi [r fl { n ? ] ! [{u I o r u a r ri r 1 r?i niu f n' l fi rrn n ei r l riu
4aada

fl?1lJfl1U1:0 [Un1:fl{tnll& rln&n1: Handl:n?uqunl:[nt€urn1l tnnlu tulcraat{[[nfln]{nu
lu

rRu.mRlr0ntcouqoml r.{1v

drfnr rur rer:g rufiurirrnun:unsorr4 r: [[r.i.!rrn' n3o rnor.l2 (oou'lnf. 2549)

'ldrirrunturoto{Hor{ryrrnd'lu?uilaeiofi]nn:-lrfiohirilulrnrslulunrrdotrru

Rrulurj:vlyrfl uascir{ :vr qrrnnr:1.: I n-{d

9ogntl{ I 10nl ufi[:0t1u lFltJo':r.rlcHnrnu?

t lt dlru 1fi riru:unarioilanil

I

2

3

4

uoun?l 26

26-29

30-33

34-38

d-,,
Ylll"1 : !19:! lUf,Un'llnun: ttns0'1fi1:Ufi{ttn. 2549
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,Lt. nrrud{ffuqornrnrni{tfl u 3 i'uqornrr,r
L^

1.1 IlllllflU (Extra Class)

A I iq, < ,<i v ? h'd
:vnou6?ur{ls tu:1.rftIu'rnm I suurio.:1lq R lfln Enn:t9tlljY{uI a ttJ!

. ao -i-. a, cr o aa d ,
9t1l.tU lUn: vllJft1l.tu910{ruusr1fi ufl ?[anu0u

1.2 tiufit{tt (Class I)
A '- ly a

:gn0un2ultls tu:ltdlulnYl 2 [.tlssuunD{!f]olR1 n n:{n1rlv{uI fl0lJ

eirnfildrf,nrioudru:rim:rlnuhiiHnn:vyrueio: a-nunivr'a'[rJtou6nr"ra Inodun'rfin'rrfi
! )- !, L!",

:'lun0fl0 t!lnu 5% 10'tyi1]r ?11{ulJft yNu tlJt ?tJo i9t1fiulJo tl,ut.t1v

1.3 frudo.r (Class II)

d:vno!drunrclur#dru16fi : mrv#ud:rrlrlrsdlr;,,flltir#udqon'jr urifi

narnrnriun:r6o nofieirrfildrf;nr?oudru:rlvr:rlntrhiinan:vmurio::Jn-nuoin-r'hjtor

Hnfl A tnUY{Ur'l?ll911l4U:llJOOfln t!tfllJ lOplo uO{Y{UYl}l?11{fiUO 1l{U tUt?UO.:9l1l4U1O.lIU['tlv

nlndo{aro.!nrunr:r{rnrululd}ido{anr: fildor':reilh{1: rG oueruqorn rn

rua s n'r 1s : rfl rfl a r n l n tr o r n r?o 
ry 

a 1u 16 ou !- q u r uu ij zs s u : rn rirdol o.r r r rv #u fi ras il3 0

"-^,-[n:n A 35-40 uryr/nn. [{rs#u luSorn:a B 30-40 u'l /nn. rrrvd'u 2 nSorn:o c l5-20 u'lyynn.

uos[.:1vn nslyrno{ l5-20 urfl/nn. (dru-nr ru nr: flrn rulu o-rx e-n:v uo.r. oou'lnf. 2557) dr

ofirrn' #asorn uavri# rirl:.rrdu (2556:78) Lil#r?orya'jr laorir'lrJudaurv]:rfiuuhinT :fi

druauHariu 28-30 fla/nn. uay lnHar!'lvi,r,uredrn'jrfi uro:gruril un osrirl#:rorfrdo
- | ?.t t iny !,! t e J , - t ' A

nnn{ 50 [:lo5lcruntJo.:1,u1oYr tn1l1fl:r]uyl{un?'r1r[[nflrl1.:fi'lu:1n11u0qna]ntury0rlnayyl



qrJn:oiuaviGnr:

o n:ol
zl d,^d a dl. tfl: o'1s{otoflYt: oufld

2_ tomnttEnflouon

3. 1?nd'r1flu10 2 a-

4. 1',rndYl rluln 100 rJn.

stad
5. lt2Ylullulnn

6. fl:suofla9u'1}'taldan 1uln M.
7. fl:yuoflBnul o]flnn 1u1n 50 !d.

AIlAA

8. [?o:[uu[[nnl o:flnflDa

9. nao{n 1u:116nflo n

10. [[r.lu[ylt Uduol RHS Colours Chart

.9.q,|
I l. r rfl tJ Y{ d't d9tfl d 111:11vl l l l 1u

?trR11 OOO.t

nl:flnUlflnt|0.t GAr (sigma-al&ictl USA) NAA (sigrna-al&ich USA) u0s fll:niilUU:ldcru
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Z - iny a 4 JA

u rrunfladn ln 01nn1: ?lfl:lc HYrl{ donrJlnlu?ol tnu?![YruuuEuqn 10:ul{fl cr$tu. flra
-t10{Hnt':tv n{u

.Aao
:ltdtu]o?t I fio u0un?1 26 Ha/nn.
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a/(cv) [[os?rn:1y14fl11!unnnl{6?u?r Duncan's Multiple Range test (DMRT)
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I u ra, 
' drrrnn'irnr:'lilldf,r: G\ odr{ifudrtirgvrra6o' ilfla15r{ s louy{u.jr nr:1ddt: ce, fi:r6'tl

n'nuu?!,flu 75 !n./a. rirbir.:ryirirufnrilfionlrnn.jrnr:1dar: ce, fi:cniunarr,rd!riu?i,:

25 uov 50 !fl./a. odr'riu-utirrirgvnre6fi lutorvfinr:1dar: ca, fi:cniunarur,flrlr1u zs uar

50 !n./o. rirl#r,r rsfi ulrnrinuJ6on'hiunnsir.:niun r.ra66
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i-ll]lfltRt O{t AOflO

!, - t 
't "ar,! u d o s d i

n1:ln(]: GA., 1l.! 3 IUfiun?1Unr!1[U ?i1 lllul Un,t O.rrrAn[{lv lU?Urnljrnu?

lrnn'jrnr:'[ri1da1r ce, odlrifodrfirgrr.ra66 0rflsr1:'r'r to odr.:'l:6nuor:1dar: cerd
y r',"oet s .,

tE9Un?llJnlUtU 25,50 UAv 75 !n./n. trvt'l tfiulHunlollu an[{ ]vuglfln1{nu

1fiUn!O{11{OflO

a, i . ,, .qv3 - 4 q & dn]:l,[f,lt GAr Yl:ufiufl?llJl.[u{u 75 un./a. Yll tfi u'r{unru olDrHn[{'13 lu?ulnu
.i , h 'ot a i a, A - t' ,' '-lnu?!'lnn?lnlt tu t,irdl: GAr unn'l:1't I I tul0lvYtfltt ti,fllt GArm: enun?llJt1u1uYt.1 25

r',".",3 - .! ' h,o, '.! ae i
[[ar 50 rln./a. [!1Il tliulflun10.:[u0fl0rrnnn'r.:0'rnnlr [u t*dl: vr{un1: ttdlt GA3 yr

- gt y'- n'.ce3 - t
t s nrfl?lullljluYN 25 uac 50 un./n. t!111 tfiu114ufll,0{[u010{Hat{lsrlnna 1{nu

druruHasiafiIanirt
o, i - , e

n 15 l{dr r cn, fi : r dr n lunilriu zs. 50 [ ra s 75 rr n./n. i dr u xu,.r o si o n- I a n il
a - a A - i a a"luiurfirriua irn:nturnnno{'tu:}idrurnfr z n-o irirurur.rao{ludr.r zo - zl Ha./nn. nrn

91151{ l2

' ao o :i rv- i -enlr{ 8 dl u-n,{odnxo.rr.nylriu{l:rG uurfioldfuarr c4 fi:eriun'r1rlr{rLriu 0,25,50 rros

75 !n./a. 1u?ulfllJ[flu?

-99: va1lfl'l1r m r I ul o't d1: GA-

(!n./a.)

!.
u1?tunHadnl0{['r1,
a-ai
tu?urnulnu? (n:u)

o (rirulrir)

25

50

75

34.84 c

36.92b

37.30 b

38.56 a

fiu1urfin - n'ao'nu: a, u fiunncitniunt!uu2ri{rldn.:n?trt!tnneir.rriuodl{fiu-udtn"'qnr.:a6n-
) - iJ
fr :cniun?r!rfiorrYu 95% (p3.05) donr?idourirrs6ulnui; DMRT
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gn:ti 9 rirnu-nrilfiontourran-u{I:rGuurr'oldfuar: ce" fi:vrirn':rrun7udu o, zs. so un;

zs rn.ua. 1u?ulflurflu?

: v6'rolurdrriuro{ en: GAI

(un./a.)

t-ul unruoonl0.:N'lg

"-<itu?ulnurnu? (n:u)

o trirujrirl

25

50

75

14.52 c

15.44 b

15.42 b

16.02 a

j'-'.
!lUlrq - n?on!: a, b flunflnl{nUnl!uU?9llltdn.:fl?'llJtlnnnl{nuOU'l{llUUfl1nq lnd0o

; - at
fi :cni!nl!rfiouiu 9s% (p .05) ru'oer:'ridorrilnAulnue; DMRT

enrr{ r0 frnuhtolruHnrlrvriu{l:rGuuur'o'ld:-rar: ce, fi:vnirnrrrnlu{u 0,25,50 uav
o-a.i

75 lJn./n. tu?ulnulnu?

lvnrfl?1uldlduto.rar: ce,,

(!n./a.)

l-d
u'llJu f r10.r [! nn[{'l&
d-di
tu?urnulnu'r (n:x)

o (rirnleir) 2.24b

2.78 a

2.84 a

2.78 a

25

50

75

lJUluntgl - sr-adnu: a, b
; ., - L

unnn'r{nunlrJuu?n{uclo.:fl? ltJ rrn nnl{ nu 0u1{ uu udl ntuil r { dn sl

i - :t ., - a , j.yr:s9lJft?'llJ[r01lu 95% (p3.05) [u=on: roaourirrn6u lnuG DMRT
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erln{ll ,irurintoudoHrvr{ufl:Gourfioldiuar:c4fi:vniln:un1lrJuo,zs,s0rlov75
"-din./n. [u?ulnulnu?

:voirn rrru?lr1ux orrdr r cA3

(!n./n.)

l-tu'll4 n10{[u0l':1s
a-ai
tu?ulnulnu? (n:!)

o trirnJrir)

25

50

75

18.04 b

18.58 b c

18.96 b

20.10 a

i,-'.
1rululfiq - thohu: a, b t[[nfln1{nun]!uuzn{[tdo{n?1!unnn1{nu0g'1.:rJuud1niu7l1.lfl00l

) - iJ - A , .
yr:reiufl ?llrruo!u 95% 03.0s) rfi osr:elaourirtq6ulnue? oNanr

eIHr.rr l2 nr: rdi urrfiuurn:6ro.rr.lor.nril'ufl:lGounu lnol. 1u?urflu[nu']

et9
:tnufl?1lJ[1lt1U

10.1d]: GA3

(!n./a.)

rn:nlo.r,,rnr{rcfliu{l:rri uunr! !nol.

)n

5::

run/n

d114 u1nfl I :?ldlu'lolt 2 14 il16fi 3fl1 ulnT 4dx11

o trirnjrirl 29 (28.70)

27 (27.09)

27 (26.81)

26 (2s.93)

50

75

!rurnq - drratlunr:x 6s rirfi'[drrnnr:druaorlntrldrirq6uto{#ruuhflaflnri1u?01

loui6rfiuurirg196ln:uNdlaul#rirrq6otolrirru-nr.raon (nr:r.r s) lnuririlunl#
y .i _ -. e I:ltdlutam I !nlu?ur{nu00fl?1 26 flneton [ant!
-i-:lidrutnfiziriruru 26-29 fladofiIan;tr
-;arfi-drulafr : lriruau :o -:: Hnciofilanfu
-.j-:r-aturnfr I ldru:u :+ -:g radofiloni!

25
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Rrr{ rvnou 20 Hnnrrldfll: cn, d:rniunrrur{l{u o.2s,50 [[ov75 rn./a riunanrs
vr< d a - a i

uiu ril : r G tr u lu i'u rfi rL rfi o a fi o r q H a 9 s i'u fi a-'r n o n u r u

A a - vvA , i i -Rltnooo{tyt 2 flRull3oua?luttntuntfinlsd t ortd tt NAA gtoflllnr tl 10 uacu-lfi o

ul<
,t 0{}rar{111tu{ lr{r:8

2.1 nrfloiqraulo

nr:[0SiulnrlInto{fin[{1u'lduri n']luor?to{no n?r nfi.:to{Hn R? rlrlJu'ri,0.r
d d i -a"[:Jri0fl fl?llJt"t?1o$rJa9 fl?1lll,tu'lu0't[! nn r[nvn ?'lut4u 110 {[1-l0 a10l[.l1tY{uI tl.l[:uu

Ioouaalr?orynnorrrvriou'ldirar: NA,{ (orur{a 63 iu ra-rnonuru) rii'.:nr:finriucr:n:r

m'r:nirlorqHo84?iu a-{nonulu)unvluiurfirlr6o:(lnun::ui6nauqlrfirrfiulfioorqna
, ailr c,- ; - d i A

98 ?u rn.:nonulu d?ufl:trJ?rYr [n:ufl]: NAA m:snun 21u[1lJ1,u 25 un./n. rnulnu?nr0

orqnn l0t iu na-rnonuru rrasn::liifildirflrr NAA fi:yoiunarlrdrudu 50 uny 75 rJfl./n.
d A il - - A - -!

lnulnu2[lJ0 o'lqHa I l0 ?u Hatnonulu) cr{uHnn1: yrnao{n{u

n2txul?1,0{fl0t.{1y

' UYe
,{nr.:rynou [n:udlr NAA in?1 u1']10{r.ra [q6uryi]nix 34.08 rJrJ. rlasTn

, 9-;
n'l:un1:Ylna0{ lu!n? tlJltn nn1.:nuyl llflon n1fln]t1{ l3 a,:n1:fi6?1udl:n:uyt.:3 fi:{

I q, -- !' u ,, e, o '. c y
u2'l n1: tt,dlt NAA T{ 3 5COUR2lUlill.[U tUml tfin?1UU"t?10{Hn[{1y[[nnfl 1,in1nn1: h l.fd1:

J GAJ
?A 3

bf,
iL

B.
L

a

Trertment l: GA.3 0 UR./o, Treefrnent 2 : GA, 25 U0J0.

r =Ot

Treatment 3 : G{ 50 In./0. Treatment4: GA, 75 UflJ0.
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NAA unnr:1{ t: ru-ooriurfiuriur nrl'ir nr:l#ar: NAA :snhnaurtlxu 75 un./n. flr tl4r.:'rv

inrrrorltouarrndan nrrrd:unr:l#ar: uea :v6'rn':rlr{lriu 25 un./4. Itae 50 un./n.
I i 4 , ro9, .t, v , ,tgtl!arnr n1flnr: r'r r3 our'r r:nrrru nr:hildar: Naa rrasnr:1{ar: Nee :vniun:rlniru{u

50 rtn./n.'lilrirb?nrrrrur:to.:nnrrrvunnsirrriu
vfi?] n?1fi'O{flal{1U

r.raursriou'[dirar: NAA fi n?r!nir.r1o{ila rq6utyirriu 2+.an u. un;4nririr

n1:mnao{ lulJfl ?llJunnn 1{nu'1.!f, 0n01nn1: 1.: I 4

N a-qnr: finviuar: orrr'u 3 ni.r vru'ir nr:ldar: NoA ,'u::vniun:ruu7rur7u

lilrirl#nrrln{rrro{Hnrrrcuoneir.rrrnnr:'hildar: NAA 0rnnrtr{ l4
o - a .i , o, !, - e e oor, elu?urn rnu? y{u'11 nl: ttal: NAA Yli 3 :vnun?1u[1,u1u Ytl t nltunll't

ro': ar{1c!1nn'jrnr:'hil#ar: Nea odririudrfltgvn.rafio'lnunr:ldar: Nee fi:sn"r

nrruullrlu 25 rln./n. rirb?rrrcinarun{rrto.:Hnrrnn'irnr:l#ar: Naa:vniunrrrurdrL{u

so ln.ln. uci'[rilirt?n{rsto.:nar.:rsugrnsirrriuornnr:1dar: Naa fi:vriuorrruuiurlu 75 un./n.

odrl:6nrtlnr:ldar: Naa:vdunruu?rr?u 50 uas 75!n./o. hirirl#nrurn{r{ro{Hnr{rg

unneitriuornnr:-r.r l4

narumur,uolr 6onruo

nr:l#ar: NAA :vnirn.lrluiuriu ;s un.lo. rirl#nerlturtorr donanrrrv

lua-urfirrfiurrLrnn'irnr:'[rildar: Nea otjr.ririudrflryvn.:o6er'luraryfinr:1{ar: Nae fi

:vnirn:rrrrrTl rlu 25,50 rlay 75 !n./a. hirirh{nrrlrurtou 6on ruorr ryunndrr du

otirql:finr!nr:lder: Naa:cniunrrluhrlu 25 uas50 ln.lo. hirirbinllnurto.:ui6on
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fl ar{1gunnn1{nu01nn'r:uyr tu!nrtl{d1t01nn1:'r'r l 5

narrnSrqtsqutio

nr:'[ril#ar: Nee llaynlrl#dr: NAA:sn'rnrrurdl{u 50 uas ?5 ln.ln. rirl#
A y d q s d i t ce .i -1rfl?'l!n':1n[lJaot't'lg tu?ulnulnu?!'lfln?]fll: t*fll: NAA m:yaun?1ut{!iu 25 un./a. oul,tlJ

riudrn"'tgvrrra6nornnr:r.: l6 odr'[:6nrlnr:'[ri1{ar: Naa uavnr:1#ar: Naa:c6'uneru

ruiurlu so uas 75 rln./a.'hirirl#nerlnfi ltorru6nr.:rsunnrirrriu

natrlgtatoqudo

nr:1der: NeR:vn"un':rruuilriu zs rn.la. rir}ir.rryfinarrLur.ltoqlf;nlur'urfir

riurlrnn'irnr:'hil{e r: Nae uay lrnn.irnr:ldar: Ne.q, :sniunaruulrLniu#r zs un, so rrn-,u-
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o i q9 s I Ioul{rJuuahfi l{don0]nn1:lt l7 lulolvmn'lt ttdlt NAA:sn fl?]lJ[1lJllu 25 unc 50

ufl ./o. tlrvlr trnlruur?to{[unn[{'lu[[nngi]':nrnn1:1ill{ar: Nea

n21rfiu1ll0{lllofla
o, { - e e .oe i c . a i

nt5 ttdl5 NAA Yi{ 3 tsnUfl?llrlt lr.[u li'l ttl fl']1ur4u110.lluoHa tululnulflu?
c, i .

!'rnn?lnr: tlJ tidrs NAA 0u1$ruufl lflfull1{dnn Urfl9'l:'r'r l8 tsuflu'l'l nlt tidl: NAA Yl:snu

n?rrru?u,flu 25 !n.ln. rirh?urvnrrr ulxo{rdofla!rnnirnr:lder: Naa fi:rd'rollullrlu
L , .i oy ; - , ,
li{ 50 [[Ay 75 Un./n. OUl{!UU6ilnqml idon [U10lsYrfl1t ttdlt NAA vrt voufi?'rlJ[I11lJu 50

- I h'
rlnv 75 rJn./n. yil tH[.r1rrJfl ?1lrl,ru110{[1]0Hn t![[nn0ll{num1.:don

flr:r{ 13 n?ruur?ro.r ar{rvu-u{l:rfiuurfiokiiuar: Na,,c d:cnilnrr! ulurlu o, zs, so

l' -a A
llag 75 !n./a. noufll:anflud]: fia{Qnflud15fl:1J 3 ftt{ uae?ulnulnu2

urtt:torn?1![lut u n'11!u'l?lJo{fl a[{1efliuflt{Guu (1lr.r.)

10{ftl: NAA

(!n./a.)
n0uan11ud'l: nri'.rieriuar: 1u?utnurnu?

o (rinJrir) 34.06 a

34.26 a

33.98 a

34.08 a

41.04 a

40.80 a

41.50 a

40.62 a

47 .04 c

47 .60 b

46.82 c

48.22 a

25

50

75

;,-1,,
!1Ul q - A?OnU: a, b, c Ylunnnl.:fl unlU[tu?n{Udn.:fl ?lUttonnl{nu0U1{UUUrllnqml{610O

a - j j
fr :vri'unrrlrior-u 95 % (p9.05) don:?nfl ourirra6ulnoii ounr
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en:l'r 14 n?rrnir{ro.rr{aruvniu{1:rriourfio'ldiucr: Nea fi:vnirnau ullriu o, zs, so

[[os 75 !n./a. riounr:ioriuer: ua-rfiariuar:n:u : ni.: rrocaiurfiufiu'J

q99
:3nun?1![1lt1u

,clil
fl ?rrn5'r{ro{fl ar':lvriuI lt{liuu (uu.)

10.rd1: NAA

(lJn./a.)
n0uan ufl"t: YnnqnfludTt lulutnrtnu')

o (rfinlrir) 24.44 a

24.52 a

24.00 a

24.M a

36.58 c

39.36 a

38.68 b

39.20 ab

25

50

75

a,-,-
filJlUlUq - n?0flU: a, b, c Ylttflnn'1.:nUfl11l[[U29.:UdO{n?1U[lfinnl{flUOUl'tUUUd'lnflYl1.1dOgl

.i-ri&
fr :snr-rnarurioniu 95 % (pg.os) rfi on:?rfloudlrq6ulncrffi ounr

flril{t 15 n?r!ilurtil6on1o{Hauryrfu{l:{6uuur'oldiuar: N.c.A fi:yniunll uil{u o,

o -<.i
25, 50 un3 75 !n./a. tu?urflulflu')

o'/9
:snufl ?1lJlt,lJ1u10.:d1: NAA

(l.ln./n.)

n?1r, r[:J6onIo{ nr{'rv

tu?ulnurnu? (urJ.)

o{ri-ril.ir) 2.76b

2.86 a b

2.86 ab

3.06 a

25

50

75

rrJrurrq - n-ro'nu: a, u fiunneirrriusrl!uu?#.ruflB'rn?'lrrrrflnsi1{niuodl{firitrdrdrxvrr.raoo

fi :y6'unarlrf;oriu 95ol" (p3.05) rdonr?idourirra6ulnui; DMRT

32.14 a

32.04 a

33.24 a

32.28 a
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flr,rit l6 n?rrrnirir!f;nxo':ilor{rvil'u{l:rfiuurfiold:-uar: Nea d:vo'uorur uil{u o,

25, 50 [[nv 75 un.ta.1u':iur6ur6ur

:voiuolruu?ru{uro{di: NAA

(!n./o.)

n':runir':ru f, oro { fl or't'tc
a-aA
tu'lulnulnu'r (rJU.)

0( ruJrir)

25

50

75

14.60 a

14.30 b

14.68 a

14.80 a

i,-!
HlJlUt q -n?OnU: a, b YltlnnqT{nU9ll1l[(U']91'l[[dn{n2]lJltnnn1{nUOUl'tUUUrllRttlvl l{dO0l

d - 2i J '! | ^ --
fr :rd''unaurioniu 95% (p9.os) ur^on:rraourirrq6trlnuii ounr

enrr.r 17 n?rJUr?r!6nrlo.:nnrlrrriu{1:rrSouur'oldiuar: Nee fi :s#unrrl u?rr?u o, zs,
o-a.i

50 uae 75 !fl./a. tu?ulnurnu'l

ot,9
: youfl ?1ll[1[Jtu10l d]: NAA

(1,n./n.)

fl ?1lJU1',t[tJA n 10.: H 0tn 13

tu?lJlflUrno? (1]u.)

o (riruJrir)

25

50

75

23.68 b

23.70 b

23.32b

24.62 a

r.nnurl4el - n-ro-nu: a, t dunnsirldun'l![ru?ets{uflnrrfl']iuunnsil,rriuodtiiriudrn"'tyvrxain
i - j .,
fr :yn:unarrrioriu 95% (pSo.05) don:?ifl ourilraaulnua; DMRT
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(!n./a.)

n ?'llt 14 u 1[u 0u o.l t{a[{ 1v

a-aA
tu?urnutnu? (lJU.)

o (riru}ir) 8.18 c

9.58 a

9.14 b

9.12b

2.2 qglnr lortfla

nr:?-nqornrflro.iHn[{'lc'lduri #rnrintorHaor, ,i"'nr-ntuo,rf,u #rru-nrr.lf,on

,ilnr-n*lu^u n-nu vn'ruuon uasdruauHnsio 6lnnfl luriurHrriu:Inun::rLiifi'hildfuar:
j j d , <iry- q t t

NAA rnu?ruolJolqHn 98'ru fi a{nonu1u f,?unt:u?rYr tn:udl: NAA :cnufl ?]tJ[Mu
d .i ) ^ <]n v-

25 uft.lo.. (nulnu?llJ0lJ01tlfld 101 ?u ratn0nl1u uavnt:!?nm tn:u dl: NAA :cnu

n?rrllduriu 50 uav 75 rln.la. rfiuriurrfiofiorrlfln I l0 f 'Ha-{non!ru dlinnnr:nnnor

o'11.1

t{1fiuRr,0{fl06n
- ,,, L "at,lnl: tnd'r: NAA:vnun?'llrrtlJtuvr.r 25 uas 75 !n./a. fll tfiu'r un10{ ar':'rv

lufurHuriurlrnn'irnr:'lil1{ar: nae odrdriudrn"'ryyn.:d6nn1nnr:1.r rs luriorsfinr:lilld

fli: NAAuaynl:lddr:NAA:yniunarlnil{u so ln.la. lririrl#ri1flu-ntotflor.r1s

runneir{niu odrl:finrlnr:lddl: NAA ryfi'unlrrLrdldu 25, 50 unv 75 r.,n./a. rir}irirnrinrol
fl nll1y llJtlnfln1.:nu'l{d00

rirrnrinto.rnJ5onnra

nr:ldd1: NAA n'o 3 :s6'un.:rlrr?urTuhirirl#rilnrintorr:Jfi onr.:rcluiu16u
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lnu?ttnnfl]'tflu!'lnnl: tlt t,irdl: NAA nlftn'l:1.1 20
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enrr.r t8 0.1rrr],dunuoflnr{'rrvr-u{l:{6ourfio'ldilar: NAA fi:vn'ufl']1r, rrlu1u o, zs,

c-<i
50 [[as 75 !n./a. lu?ulflulnu?

25

50

75

.j'-'.
fir,run1gl - sr-eo-ns: a, b fiunnsixnlunl![[u?d'{rldn{n?t!unno]{niuodr{firitrdrri'qflr{a6n

; - ,t d, - a ' )-
fi:snirnrurioriu 95% (p3.05) n on:'riflourilqAulnui6 DMRT
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1{ lflufll,o{l anflo

nr:1#d1: NAA :sa-rn?ruuirtiu zs ln.ln. rirl#rrrvirirurintorrlfi nluriu
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o i oe e , ,

50 !n./n. oul{rJuurilflruvrl.r don nlnnl:1'r 2l [ ! &flnl: tYdl: NAA:cnufl'll![Mu
rn,"ar,? e d , h 'oe,25 lrav 50 un./a. t!fil ]firi1 un10.tl!na[{lsunnfl]rnrnnl: tu lsdl: NAA

A
ulfiunl0.ttltolto

a, l' - e e "ovi - t a - c i
n1: l*rYl: NAA yr': 3 :s9iufl't1ur.[ utiu li1tt4ulfiun10{[u0Ha tu?ulnutnu'l

rrnn'jrnr:hjldar: NAA odr{fiu-udrn"'tgvrxa6n tlnnltr'r zz odrr'l:finrrLn1:1#d1: NAA
A - e ) r".ov3 - I
fl:gnufl?llJltluuu 25, 50 [lnv 75 tJn./0. tuvtl tltulfiunI0{[u0flnuofln1{nu

6 ta<
o'tu?ultaflonlantr

ae .i .
nlr ttdl: NAA m:rnun111lriu,tu 25, 50 [tas 75 !n./n. lji1u?uHan0fl tantu

c - a i - .i a a.
luiulnulnu? xln:nxu1nflaoq tu:fidiiurnvr 2 fl0 uilu1ufiaoq tuy'1.: 26 - 29 a./nn. n'ln
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to.tdl: BS

(xn./n.)

rnrnxo{r.rar{]slriu{I:.:6trunr! !nor
(ilolnn.)
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0.5
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: BS 1.0 ilR./A.

L

-: I
Treatment 2 : BS 0.5 iln./O.

W

,l

,lx

/

Treatment 4 : BS 1.5 ilR./O.

Rrr,rrJ:vRou zz nonr:ldor: ss fi:vniunarrulurlu o, o.s, r.0 uau 1.5 ln.la rirnnr'rrrx-u{
a -a i ) -t:{nuu tu?ulnurnu?m01qtta 98 ?u fia{nofl!]u

Treatmentl:BS0iln./0.
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60

9r'rr1{ 35

HAdn

nr:r iourfiu!Halo.r GAr NAA uac ss fifieionr:rn'ln?'uJu'r? orrln{rr rirnrin
l - I s/< d

u 1fi u fl [u ofl a1 0.r [.11 s11u t tt { [r uu
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afl u usYtu llJ 1 tlj: uu [1] u)Jv99r'

:vo!n?1lJ[1tJ1u

10.: d1:
n?1!u'l? o
ia I
mlv{!1u (%)

n'rlln?lt a

1l [11lJ rju (%)

riruu-nruadn

ytry{lJ1u (%)

,. -tulfiufilu0na
ir J
vr[lIxIu (%)

GAr 25 (!n./d)

GAr 50 (!n./o)

GAr 75 (lJn./o)

NAA 25 (!n./n)

NAA s0 (!n./d)

NAA 75 (un./a)

BS 0.s (!n./o)

BS l.0 (!n./a)

BS 1.5 (!n./a)

6.52

8.28

6.09

1.03

0.43

2.52

I1.09

11.52

I1.69

5.96

6.91

10.67

3.99

3.61

5.36

22.26

23.24

26.t1

3.t2

5.10

tl.42

8.51

5.00

7.08

30.06

30.12

30.34

vairhg.,iaYzrf,fiululrn n?[41 l nlll'l tnn1flfl]tutnlln nu tuolufl ?ltJUl? o n?1!n?1{ n u'lfiunflnda
? - I & ^ d t t c /i A J <u'rr unIuofl a 10{Yt.l 3 n1: yln a0{lJ1?rfl: 1ylJfi 1[U 0:Icuunyl[ !nu teu

. 
-in,nqrqr[1J:UlJr UUnrn::u?!m trJ [6 ltfl]t1o{unnenl:yron0 t

3.81

5.36

5.86

7 .61

5.75

7 .17

10.46

r0.83

I l.5l
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nlnni:f,nurnr:l#ar: tea n'l: :sniunrrrurdruliu 25, 50 [rac 75 un./a. n'rn0rt1.l
A oe !, - | ' /s
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-tlrfi rn'oaqn (2550 : 69)'[doiuro'jr nr:1#ar:n{looniunirLn'rtclirhifilrui{r

dr qy,r o a oo9 uqt 'e, Ariluarruellffiloonnon a-{qqntn uSorirhina'lriurif, r rfr ollrnoonfi ufi umlrrlunr:rsno

ntuu ?u nr: qnro r na hi rfi0il3 u rnroonfiu 1u iloa n n{n:, u ?uflr: qndufirrdu }i' d,r Lili
nr: nao{l#ooniuo rnnruu onfluna uorfiauayardnr.ir err r: oryy aonr:anto r run'ld

9_
( it {[[Yl fl:11'1u1. 2549 :79)



63

i-asls
lL,ofl1:[lJ:uulYlurln:n1o{r{nltltlrut tli[:uun]uu'ln:I l1ldufi1n1:[n!fl:Itnv

oi14 r: rr?iinlfr-dfior:orllulnlo.rrnnrnr'ru?uHoeiofilanil xu'ir nr:hil{ar: NAA uas
o, i - I I o c I

nl5 t.rdl: NAA lrtv0Un?1rJr.[!XU 25, 50 rrns 75 !n. /4. Yl1tfi[i lvlJn]U?UflOflOn tnn:!Oq
- j i -"lu rildrqiln rlrlun?{: 14 d,r,ulnyl 2 ry{rd1u'ruHa 27 (27.37), 26 (26.34), 26 (26.59) ua?,26

(zo.oo) nalnn. nlr,iirnir
t- - , , hr A I0ifl1: tsd'r: NAA 14':3 5snrfl?lurulrtu tlJdlu1:orltlJl,u1nungu1runl0l Hnln'lt

o , 'o ;dA
lfloq runrnuqunrflyla gnro{rJrnsIru'ld rleinl:1dar: NeA fi:cniun?rrJrritJrlu Zs

un. to. rivrarirb?Har{lsio?rrrrurrdu,n"rd, lutarcfi nr:1#ar: Nee fi:sniunrrrulrL{u
a a : I s l- t

75 xn. /o. d{flnfi'r [f Har{'lrlJ R?1!ul?Haun sn?"tlr u'12[!aa[ !1u tou aflrnqludllt'l:o
A hrr' i^ J ' t! t I A

oilr1u tn?'r n1: l uluHnvllftolunlnfl1tuu{lcra au u 00nryu!Bro9r0nllrllj.lrcuan10'llu0[u0
.oe, , 3 3 . C t 4 tu:[? un!ruuulillf d51.:n 0uflol.i1rJ1nl,u (rilu rn0flqn. 2550 : 69) u0nnlnuo'r:IYIfl1:

(Arteca. t 996 , ::z) u-rnrirrdrnr:ld NAA fir.rnrirl#tu rnro rrryniirnaudud'rortrflurfl: rv'jl
, 6oe A .) /< h Aa y J ; ? hry I ""r'NAA a'ruml tl1nl:lflAo 01ufl'l: tU tErOtA ndSl.tt U lJldsdlJm[.ron10{ o tuulnlu $ultl n4

? o ,l u d, ta,r,ri i a /i ,i
lcrao1u]ut,u10 l flJlu ttngu.:[llu t]J t6r? r NAA tlllr dR'11'lfr?'llJUoll qu 10 { u.:[$n a ry.:nJo

hed I dl,v ,t r*l y A .q, hrd
fln tu!fl?'l un rlu9d.rr{a tfl 0a:'rnl:r0rqlnu tn10{Hn lljnuunumluYrEfrlr l tr4 a tuunl:

t,ululutnlu

fla10{ BS oal louav lfl nt,0.tflat{1v?tu{ ll.tttut{

nlnfllrf,nular:ldar: ss #., : :cniuo'ruui!{u 0.s, l.0 uas 1.5 ufl./a. rlnnr:l{ 38

a v ?< a d A ue
l!uHan0n1:[t.lt4:0a900n1:dnto{finr{1gY{uI [:.:[:uutlnBUl{ [e d'll.,1t orflutnu2Halt'lv Iti

9 v oojr,nror 
t 

t -t tA50unrfl:5lJ?f t! trl ti,f,1: BS n0 98 ?u fiaro0fl1J'ru fi:0 lJ:vu10l6l1Jn1 r l4

rdrnonuru
zi r- d e/r

[! 0n]: rljt uuryruurfl: n10 {flar{ lyY{ uI t:'rrt0unl!!lotntuduf1ln1:lnun:[[n&
, -i- e- -oTlt:r[]rtrrnnrr.l:oll,r,u]nID{ o0lni"1u?uflafio6Ianil vru'ir n1:lfd1: BS fl'"r 3 5yo'lt

9rt
fl?lurrirJriu 0.5, 1.0 uau 1.5 !n./a. fiir"rurura 24 (23.80), 24 (23.62) ilaz n Q3.07) Hatfin.

. - A q9 -.'- y e, oqgo ,6s s I , oyn1!a1nu s{n1: ttd'rt BS yt{ 3 :enun?1u[1iu1iu li'llr1f 11.t?ufinnon Inniu ona{tsiri.: r{ a ]f
'q . o id.i c o d .i '6r s j j

0q t arnuq n]lIflo qo10{!let:!lu ft'o,1u]n1o,rflaluiuliutnu.toqjlu:rioturnfr t uro

rrliorrfiurfiinr:hil#ar:ss fiiriruaunn 29 (zg.oo) ,.rn/nn. uacfiruloxo.:Hnlufilrfiu
i,o,-i
ln0?oq tua?itfi duuloYl 2



64

Inunrnr?oxonanr:fl nno{ !1nn1rr.i :a nr:l{ar: rs r',, : sniunaruull{u inn

rirl#nar{rvfinr:roirgr6uInrurnn'irnr:hil#er: ss lufi'r fl?rru'r?no nrrrnfiqnn
.trall-l-

fl?1!U1?r!AO n?1rn?1.t[!nn fl?'llJltullu0 n2]tJfiu'llunon u'l unHndo u'lrunlunon
| -l I - c

u 111 Ufl [U Ofl n ItAvU 1]JUntrA n

A oy l, s t, I c, '- .
{{nlnn'r:flnno{fl1: t.tdl: BS yr{ 3:snufi?lultutu Tru'r'r frl: ti,dl: BS 1r':3:snu

lt 9 tt tuttt. cn I d I .! t
n?1![uLn u llJ [o?l'l ntfi?"t!u]?Hn n?1lJn?ltHa n?1!u1?ru0n n ?'r!n']'1.:r!an fl?"lllr4ulluo

,a | - ! '" - I | - d ,
fr?11,11u1[ AOn U] Un AflO Ul UnluAon ',lrunlUo n Unv U',lfiUnllJ0n unnfl]{nu u9

i h <t .i - , 4 r, .oe
our{ t:nnM12't fl1: lidD BS :saun'l'rlJrtilJlu 1.5 !n./a. tJuu2 tulJYl'l tfiflar{'lvlJ

fl ?1uu11Ho fl ?r!n{run oauorrruf; n fl ?rururrujo rirrrinrrnan rirmu-nnJ6on rirru-nrdonn
Z - d | ., A -uasdlfiuhrudn urnnirnl:1an1: rrflT: Bs ilrsaun?r![rl!rlu 0.5 uoe 1.0 !n./a.6.1

rflu}Jli''ir nrrl{flr: ss 1u:gn;unaruuilriufiqrdu ri.rHnsionr:rfiltulnrrasrilnfnro.r

Hn[{13"Id
q i^ , - uy' A ^l - .i I I - y gt )tnufla tnoxud'lu1:itorulu t6r?1 n1:mHn!u1ltufl1ltlru1u9t'lLt:go n'l1Lt11:.r1uYl

:J L a,
rl.r-rriuxo'!d1r BS riuolnrilufiaxrnrndr: ndux: rfiIu ardu:oori i aeionr:6nuacnr:rruru

Jat?
1u]nljo{tryaa (Azpiruz et al. 1998 : 219 - 230) t'l!fl{n1:[tU {tcron (Sala and Sala- 1985:144 - 147 ;

Nakajima et al. 1996 : 114 - t ts ) ririla1#,{nr{rvfildfrar: ss tt{ s :vriro'rrurdrdu6mv'lrj

y{xn?1!uerneir.ryrrra6n'usinnr.:rsfilrifrar: sS 1u:cn;xn'lrrr{lriufirfilduovfiuurlril
".,, .l - r J ., j

rir'trir.r nilrirrrinrr.r-liud.lu Braonndolniunanrtmnd0.!lJ0t Primluck Praphutphitthaya and

Tanachai Pankasemsuk. (2012 : sl-ss) fildinr:flnao{lddlt sS eion t:tfi!tu tnto.rnrur',lniu {
At, s i r t , I a9 t-!

01:1Ufl',r touYr BS :roun?1u[1lJ1u 1.5 !n./a. fl$ro tlr nnllly{rJu lflunnaflnq{f,nflo 2.81 n:u
, 9 .i . o v ,. :

50ta.:ulfio BS lgoufl?'lur{!{u 1.0 uas 0.5 un./n. ytlil [f Hnnluflulilfiun a 2.6'l LLdy,

2.46 n;unrudraiu
4 6t st -- l, q 19 | j 3t]fln1:flnulfl1: ti,at'lt BS yl,: 3 : snun?]lJr{u{uo 0f l't: [ !xu19rlagril un10{

c ). i y ' oe !, -HO['lly tufl:.tuulJ nrlrll ?',1 fl',1: l1d1: BS 1l.l 3 :snufl?tt rl!1u trildrirbi nltru]?Hn n?'llt
, d , 4 I ,. ". - | -fl?'l{r{a n?'llru'l?[!an fl']llJn?1ll!n6 fl't1lJl.tu1tu0 R?1uflu1r a=0n lHunflnfln rilylIn

.r4- | - t | - d a . - jo r, ,drua0n ulHunru0Hn unsul un[!an tnnn ?1!unnn 1{yt1{ flo0ilu0i1iufrl"id1: BS Ugiiy{

n?r!unneir.lrsfi'ir.:nr:l#ar: BS unsnt:'lill{dt: BS lnufin1:1dar: ss lunnr.rryr?u
. . q ro r, I L it 9 ,q o s i<ifl1rJ',rtoll'l tfln]u?uflnnon taa:rlnnn{cr{d,rHn]f 0qluailnuqfun1 fr6frdnlo{!tn:!1u

-i-..-' ---q-c--- -^ i v s e - A ;^ ! a,n.:un nl: tydl: BS yt: sflu n'l'lu[.[utiu 0.5 1ln./n. Brnafrr n{uororijurn:ryir ar:nd!
a r , :-._--.d- I A a q . y , jl ou:1d tu drnu: oufr dlu'l:061{[dt!n r:u-nu12,uo,rru-0r0ofiry]u:vn''rn rruuiUriufirir lou sn.



65

, a 9^ i - a 4
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-tal,i't
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I i ^ " . " 1," a .r - a "-n1:uoa?{o.rr oraoY{-Ylu 
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Yt{ lufl1:li'lfl1:mn douYlllY??llu1[tnv tu:vou ryT{

, s d - o ?t
6u lnunl:rywn1:nn'lun?tD{flut[c[aa u]0vunzluunnnllflu tu:'luas[0undl :u iufl

ntYu0

i-, tr '
olruJ;suriiuuflalolr cAr NAA u6r BS fiiisionrrlii n?rxurx n?t n:t{ rirmr7nruaao

'"-Aurc{ulfi ntuostot oiu.ny?tu[ Itqlt u

n r : 1 #a r : ra*r 3 nfi o fl r rr r : 0 [n'r t u r n t o.: n a t t rv 1d rd o r t r n q or dtL uG t o.t GAr

NAAuauu:rdfiu drnasionr:u'nn'arorrrad n:vdun1:[[ { tryn dua s daot urotu tnto.t
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(2s+s : r lz) fi1df;n!ta'RUslyt,o{n1rrit.:rui rlniutol c,e, NAA rloy BRs [[drflu.j1 ntrld NAA
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0.000,1,r

0.370 "
3

4

t2

20

cY (%) = 2.st
n! 4 l| 'dfi uluoi ujUn?"tlJunnnl{n T1{dn9t

aAAaai-iL-
?ruluo': un?1tJrr9rnnl{nu0u1{uuudln6u0.:yt1{a0nm:ynufl?1t lT0tJ1.l 99% (p<-0.01)

MS

3

4

t2

20

Source
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enrlrro'rnn ?n l5 r{nn'r:ilar ryfn?rruJr :?u (ANovA) drunrtrtiqr6rlerdrunluult
.uornarnvr,riu{l: rG uuriounr:6nriudl: NAAfi:s6'una-rrrdlrTu o, 2s, s0 uav75 !n./4.
A-

[1100lqflo 63 ?u r.ro{nonulu

Source SS df SigF

Treatment

Block

Enor

Total

0.209

0.512

2.M8

23252.t50

0.070

0.128

0.171

0.409 "
0.750 "

0.7 49"'

0.517"'

3

4

l2

20

cv (%) : r.zt

''' fllJ tun{ tuun?luttflnnlin T'l{doft

grlrrrrornfl 2R 16 nnls,]ln:1cfR?rrJIr : txu (ANOVA) ftlunl:roi qr6ulerdrun'lrUtrr:
s /< d j rnv. i - I I

1o{ilnl{lsyriuri]:.rrluuru'o'ldirar: NAA frr snr-un?lr,[{r,riu 0,25, 50 uns75 rJn.ln. rl'o

olqild 84 iu a'rnonuru

Source SS df MS SigF

Treatment

Block

Error

Total

2.178

1.633

4.247

33611.660

0.726

0.408

0.354

2.051 "

1.154"

0.160 "'

0.379 "'

)

4

t2

20

cv (%) = t.45
ni 4 rl '4fillluo I [JlJfi']llJtlnnn 1{n Tt.:dfln

MS
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Source SS df MS SigF

Treafinent

Block

Error

Total

5.884

6.M2

1.706

44987 .160

r.961

1.610

0.142

13.796**

I1.328**

0.000**

0.000**

3

4

t2

20

cv (%) = 0.79
i a-; - a ;, -** Ul,luo i lJfl?lUttnnn1iflUOt l{!UUdlniUU lYl'l idnflm:voUfl'l lUlYoUU 99 % (p:0.01 )

9t1l1{Rtnfl u?fi 1 8 fl anl:i[n:ls#fl ?11l[r : t ?u (ANOVA) d]unr:rn3turn-rlndrunarun{r I

10{,.ral.:'rsy{iu{1:rG uuriounr:fioriudr:NAA fi:cn"'rnrrrJr{rJriu 0, 25, 50 rras 7s un./a.

rfioorqna 63 ?iu fln-{aonuru

Source SS df F

Treatment

Block

Error

Total

0.838

0.s85

|.207

l1861.080

0.279

0.146

0.101

2.77'1"'

1.454"

0.087 "'

0.276"'

3

4

12

20

cv (%) = 1.31

n\ 4 h'd
fi tJlUOi [lJ!n?llJt[fl nn',l tnuyl'ltflo9l

o]r'|lrolfifl ?n r7 flan1:iln: lufn?luu r r?u (ANOVA) dlunl: rr3tgrnrlndrunrru
s /s - ,l nv- ; .

ul?lj O.: H nrnls?{U Q t:.r[:UUIUO tfi:Udl: NAA 14:3 nun X]![1]|tiU 0. 25. 50 Uns 75

a-aAA-
!n./a. tu?urnulnu2lrJoolqfln 98 - I l0 ?u ra{noflu]u

MS Sis
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enlr{Rlnnu?R 19 Hanl:r.rntlv#n?rul : :?u (ANovA) dtunt:roirgr6rllndrunrrln{r.:
s r. - ri rg- .i . e e,

lotnnr{lvv{u{ !:{rtuurxo 16:urll: NAA 5ua fl?'lljmulu 0,25,50 ltau 75 lJfl./4.

tl'oorqHa 84 't-u fin-{ooflutu

Source SS df MS SigF

Treatment

Block

Error

Total

4.573

5.570

16.634

21054.390

J

4

t2

20

1.524

1.393

1.386

1.100 "'

1.005 "'

0.387 "

0.443^'

cv (%) : 3.63

"' r!1u6.i'[rifi n'ruunnsirqri'uvrrla6n'

cnlr{Rrnr{urn 20 flan1:aln:1s#flarl,ruJ::J:ru (eNOve) rirunr:rtiqrn ulnrhunT runir.r
u d. - ,i ra qr- A . e ct

10{HANIyTIUE lt{r:UUIIJO t6rUdl: NAA 1r:sOUfl?lulilJllU 0. 25, 50 rtav 75 rJn./n.

o -a -i ) -lu?ulnulflu?lrJoolqfl n 98 - I l0 ']u fio{nonulu

Source SS df MS SieF

Treatrrent

Block

Error

Total

5.884

6.442

t.706

44987 .160

1.961

1.610

0.142

13.796+*

I1.328*,r

0.000**

0.000**

J

4

t2

20

cv (%) : 1.09

AaAaai-ii&-** 14ll1Ufl{ l,O?llJttnnAl{nUOU1.:!UUrilfltll0{11'l.1d09lm:YnUfl'l'llJlX0lJU 99 o/o @40.01)
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gnrrrRrnr{u-rn 2r t{anr:irn:'rv}in?rrt[[ : :?u (ANovA) r unatluu rtr]fiofl1o.: a[.:1s

' /s a zl nqr- A - e e o - d .i
vrut lr {u uurn0-t65xdr: NAA fr:vrirn'r1rJr{1Jdu 0, 25. 50 lras 75 !n./4. lu2utnurflu?
)-

IIJOOIU n 98-110 ?U l.tO{nOnUlU

Source SS MS SigF

Treatment

Block

Error

Total

0.238

0.223

0.24s

167 .170

0.079

0.056

0.020

3.878',r

2.73t"

0.038*

0.079"

J

4

t2

20

cv (%) = 4.90

''" 11rJ1UO.1 t!!fl ?11J [ lnfln 1{ nU ml t don
-ziL/* ulUo.: !n'llUtlnfl nl{fl U0tJ1'10U1'1UUUiilniUTl{dn0lT:sn!n? l1l[10tJU 95% (p:0.05)

sr1r1{ornfl 1n 22 ,{anr:'r'rn:rs#n?r!u : :?u (ANOVA) dlun?rrJnirrr!6n1o{HaN]c
s /< d :l ng- ; - , e a s d iylu! t: fliuuulo t65ufl1r NAA yr:counl'rilr{uriu 0, 25, 50 uas 75 !n"/n. tu?ulnu [nu?

rdoorqruo 98- r lo 'riu na'.:aonuru

Source SS df MS SigF

Treatment

Block

Error

Total

0.681

0.517

0.391

426t.870

0.227

0.129

0.033

0.006**

0.028*

3

4

12

20

cv (o/o) : 1.24

d d --; - i e, -* 11lt1UO I tJft?',llJlrnnnt{fluoul.tuuu6i'lnqyl'l i d09t1ltu9iufl't tlJtt0uu 95% (p3.05 )

4 I A --i - :iL ;, -.* lnr1uo.: llfl?1lJlrnnnllflu0u'r{uuudtnq0.:yt1,:d0nyt:39{un?1!lto!u 99 % bao.0t)

df

6.972.*

3.967.
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srlr'rrtRlnfl lR 23 Hnnr:irn:lc#nrrlrr : :ru (ANovA) r uoarlurrtuf,ollo{ nt{lv
s /< d i rv- .i - o - d ; lly{ut t: a uuNo't65uflr: NAA T:sdun2rxlirJiu 0.25,50 unv 75 !n./4. lu2urnurnu'rrrJo

orqfla 98-l l0 fu ra-lnonrru

Source SS df MS SigF

Treatment

Block

Error

Total

4.618

0.652

2.812

I1365.460

1.539

0.163

0.234

6.569*+

0.696 "'

0.007+*

0.609 "'

3

4

t2

20

*'* firnu6{ finrrlunnrirlriuodrfiu-odrn"'tX6rvrrratr'sr^fi:vsirnarurf;oriu 99 % (p1.ot)

enrl{RrnHuxfl 24 flanrrilnr1vr{oIrLurj:rl:Tu (ANovA) d"'uo."'rnu-,,do1o{ fln[{ru
e J< d i ur,- i - e o v d .iy{u[ t:.:[:uull,o t6:ud'lr NAA 1r:snufl?'lul,trJtu 0, 25. 50 unv 75 !n./n. tu?ulntjrnu?
.t-

r!00rqfla 98-l l0 ?u 1.r0{nofl 1u

Source SS df MS SigF

Treatment

Block

Error

Total

5.2t4

0.447

0.689

1628.150

30.267*r

1..946"'

0.000**

0.16? "'

3

4

t2

20

cY (o/o) : 2.65

nr a h'd
ltu'lu0'1 tl,lJfr?1xunnnl{nuYlltflon

Aaai-i{-** fitJ'luo{ tln?ttrlnnflt.lflu0ut{uuudtnq,utyn.:doayt:ynunlt![.fo! 99 % (pS0.0l )

cv (%) : 2.o2

''' fiu'luo.t llJlJfl?11,unfln l{n -t{dfia

1.73 8

0.1 l2

0.057
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slrrr.rnrflflu?n 25 ,{onl:ilnr rs#naruurl:il:au (ANovA) drurirt rint or Hntr xn-u f
ai nv- A - t e o - a .i il

l:.rGuu rrJ=olfltudlt NAA yt:vfiun?tur{!'[u 0,25,50 tlav 75 !n./4. [u2u.nutflu?luo

olqHa 98-110 ?iu fio-{nonulu

Source SS df MS SigF

Treatment

Block

Error

Total

9.932

2.273

I1.003

28358.600

3.31 I

0.568

0.917

3.61 I t

0.620"

3

4

t2

20

cY (%) : 2.54

''" fi11'tuo{ [uufl']1u[lnnn1{nu 1{f,on
--i. I'

rJr,'rurr-{ !fl?1llunnriNnuour'rlriodr6'19mxa66fr:vrirnar!rfioliu ss% @3.05)

slrr]{Rrnflu?R 26 r.ranr:arn: rs #n':rUuil:il: ru (ANovA) drurirurinul a'onl o {H ar{ rc

rfufl:rfiuuuriold:-rcr: rea fi:s6'rnrruulur?u 0. 25. 50 uas 75 !n./a. lurhrfiuriua
)-

llj0olrlr.ro 98-l 10']u a{nofilj'ru

Source SS df MS F Sig

Treatment

Block

Error

Total

0.774

1.283

2.741

,1498.800

0.258

0.321

0.228

1.130"'

1.404 "
0.376 "'

0.291 "'

3

4

t2

20

cv (%) = 3.18

n! 4 hrd
fi u'lu0't nJlJfl?1lJunfl nt{numl{don

0.046*

0.657 "'
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sr-r:r'rnlnfl ?R 27 Ha n r:ilns rs #oerluil: il: ru (ANovA) r1rurirx u-nrl6oto{flal{ ri
xTu{I:rGuurioldilar: reafi:sfrunarrLrriuriu o. 25, s0 uas zs ln.la. luiurHrriulu'o

orqno la-t to aiu na-lnonuru

Source SS df MS SigF

Treatment

Block

Error

Total

0.522

0.020

1.188

1 1 1.180

0.t74

0.005

0.016

l l.l06+ +

0.319"

0.001+r

0.860"

3

4

t2

20

cv (%) : s.38

fiuluo.: tlJlJn?lrttnnfl 1inumI{dugl
, , 4 - o - 4 -^i - i d,

inaurrnneirrriuotixilu-trrirtirg0.rylr.:ddnfi:rri'un?1r,riofu 99o/o (p9.ot)** rtJtuo.t

o1r1{n1nflu?R 28 flanr:irnrlefarrluil:il:ru (ANovA) d.'u,irru-ndotorHaurvriu{
A se,. i - , s o v d .i

t:.u:uulu0 t6t1rf,1: NAA Ytt soufi l rurtl,tu 0, 25, 50 [[ar 75 !n./a. [u?ulnulnu?
)-

[rJo01q n 98-l l0 ?u n.:nonulu

Source SS df MS F Sie

Treatnent

Block

Error

Total

7.378

0.268

5.192

8181.720

2.459

0.067

0.433

5.684t

0.155"'

0.012*

0.957"

3

4

t2

20

cv (%) = 3.26

ns 4 h 'dfi Ltlto't tullfl '11lJ[[nfl n1.:nufl 1{don
4da--.i-Ad-

r.rrJ"ruo'r lln?'llJlrnnn'1.:flu0ul,uJuudlniUU,rmtrd0strtsnun.nrJriotiu 95% (pg.0l )
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fl rrlrtnlau ?R 29 ft onl:im:lsrin?lrlurjrrj:?u (eNov.q.) drunr:rriqrnrlndrunrruull
er<a,iveelotflnr{'tc uI l:.:r: uunDufl'r:Qn udl:BS :unun?l!ri,!,uu 0, 0.5, l.0uasl.5 lrfl./n.

:-
[!o01qnn 63 ?u n{nonulu

Source SS df MS SigF

Treatment

Block

Error

Total

0.066

0.152

1.492

23593.290

0.176 "
0.306"'

0.91I "'

0.869 "'

3

4

t2

20

cv(%) = 1.03

''- fiult o.t tlJ!fl?]l,unnn]{nu 1.rfl00

orrl{rmnfl u?R 30 fl nn1:irn:ry#n?rxlril: il:'ru (aNOVe,) drunr:rri qrO'u lerdrunrlu u 1 ?

e /< d zi rr y. i - e e,10{ a[{ly uI tttltuulu0 ta: dl5 BS Yr:yfrufr?lultutu 0.0.5, 1.0 [[acl.5 !fl./a.

rfioorqHa 84 ?iu fia-.:oonrlru

Source SS df sigF

Treatment

Block

Error

Total

122.308

27.802

7.902

40982.660

40.769

6.950

0.658

6l .912,* *

10.55 5',r',i

0.000**

0.001 + *

3

4

t2

20

cv (%) : l.8l

0.022

0.038

0.124

MS

4a:,^-l-AL_+r lnJluo{ unzl![[nnnt{nu outu,iludtnqu {r 1.lflostfrr sn1n.]turB0uiu 99o/o @9.otl
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sr-rlrrrRrnfl 2R 3l r{nnl:aln:rsfn']rr,[[ r :1u (ANovA) drunl:roi turn r]nrirunruun

torHaurvrn-ufI: rG uur!'o'ldirar: es d:sriunarruilr?u o, o.s,r.o uas t.s ln.ln. luiu
di)-

rfl 1Jrfl u2rlJoo-ltlfi a 98 ?u fi a{nonulu

Source SS df MS SigF

Treatrnent

Block

Error

Total

103.961

56.317

8.871

49779.910

3

4

t2

20

34.654

14.079

0.739

46.877**

19.045**

0.000t.

0.000,r*

cv (%) : t.72
AAAJ-AL'.++ ?llJlUO{ lJfr?llJUnnn1!n 0Ul{lJU0d',lfiiUU{Ylltflnnm:va fl ?11,rYo1,u 99% (p<-0.01 )

et-trl.tn]nflu?R 32 r{nnlriln:lrfn?llJll : r']u (ANOVA) fllunl:miurn^llndrun.]rrjn{x

1o':nor':rvr{u{I:lfiuuriounr:fiariudr: BS d:gniunrrrrulrrlu o, o.s, ,.0 ,,0, t.s ,n.ru.
.i-

lrloolqflo 63 ?u t4arnofl lu

Source SS df MS SigF

Treatment

Block

Error

Total

0.548

1.533

1.087

12M3.240

0.183

0.383

0.091

2.017'"

4.231*

0.165 "'

0.023+

3

4

t2

20

cY (%) = t.2t
n! d h 'a11U1UOt uJ lJ ft't 1lJ Un n n 1{ n m'l,: atogt

4<--i-.{
urudl !n?trluetncit.triuorjtlriudrn"'rgmr.:an-er-fi:vdunarurfiolh 95% 0<0.05)



enlr.{Rrnflu?n 33 anr:arn:lsdn?ruu : :?u (ANovA) drun r:roi qrfiulngtrun:run{r.:
o d< a A uer- i - e , 

" 
'xo{HaNre iu{l: lGuurxr'o'trifuar: BS fr:vr,iuo'rlrJrdrJ{u 0.0.5. 1.0 lras 1.5 !n./n. lflo

olufia 84 ':,-u va-lnonltu

Source SS dt SigF

Treatment

Block

Error

Total

89.16s

20.622

6.062

25313.750

29.722

5. 155

0.505

5 8.836* *

10.206**

0.000**

0.001**

J

4

t2

20

cY (%) : 2.03

A ^^i - i r,
n?rru0|neir.rri'u0tirrfiu-0drritg0-'rvn':d6erfi:veYun?iilrfiotriu gg% 0<0.01)** HtJton.:

en:l.rtnlflflu?n 34 flanrrirn:rv#nir u : :?u (ANovA) d'runr:roiqrfillqd'runariln{r'r

xo'rr.rar.:rvyriu{l:rGuuur'oldirar: es d:vriun'rruuiru{u o. o.s. r.o rrnv t.5 iln./4.1u?Yu

did-
rflljrflu'tl 001qfla 98 ?u ]1a{nonulu

Source SS df MS SigF

Treatrnent

Block

Error

Total

67 .102

24.948

6.2s6

31755.230

22.367

6.237

0.521

42.904**

I 1.964**

0.000**

0.000**

3

4

t2

20

cv (%) : l.8l

96

MS

** H!1uo4{finerrurrsrnoirrri'uodr.rfiriudrri'qii,rlrlao'6fi:sri'lnrur16oriu99ozop(g.g1I
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sn:l{rlnHu?R 35 fianl:irntlcfn?lllu :rJ:2u (ANOVA) d1ilfl1Mjull 6on1o{flnl{ls

niu{1:16ourioldiuar: ss fi:vniunrrluluriu o, 0.s, 1.0 uac t.s !n./a. 1

A.
ruoo"tur{a 98 ?u fln.:non lu

u'lutnurnfl?

Source SS df MS SigF

Treatrnent

Block

Error

Total

0.270

0.380

0.228

208.890

0.090

0.095

0.019

4.728*

5.000. r

0.021*

0.013**

3

4

t2

20

CY (o/o) = 4.27

-^;-ai,/-* fiU'lUo't Un?1!unfln1{nu001{!uUdlnqvll{dnnfl:vffUfl?-llJlXoxu 95% (p:0.05)
A--i.ii,,-** 11tJ1U0{ lJfl?]!unnnllnu0U'l'lUuUrilnqu{Yl1{donYl:saUfl?'ltJlxolJu 99% (p:0.01)

nrrl{nlflflu?n 36 finnltiln: lsrinar!uil:rl:au (ANOVA) dtunaun{r'rlrrf;a,ljo.:Hati'ls
u d< d i r9,- i - , , o - d .i

fluI t:.iat0u[!=0'triiudr: BS T:snun?ltJ[{u{u 0, 0.5. L0 lrnv I .5 n./4. [u?ulnulflu']
A-

luootqr.ra 98 ?u ra{non1jlu

Source SS df MS F Sig

Treatment

Block

Error

Total

1.458

3.557

1.187

4669.660

0.486

0.889

0.099

4.9 t3*

8.990+ *

0.019*

0.001*,r

3

4

t2

20

cY (%) = 2.06

. a --i . i ;, ,* 'r4rJ1Un{ !ft?'llJunnn'l tflu0ul.tururilflruyll {doGtYl: udxn2.lttioriu 95% (p9.osl
ri lJ1uo{ ufl?'luunfln'l{nu0u1{rluurilnn u.tyt'lIdonfr:sdun?urrBofu 99% (p3.0t)
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a49d
9t'tt1{Rlfl}m?R 37 

'.rAn1: 
?lfl:1slJfr21llulj: U: ?u (ANOVA) nluR't11IU1?[! AO10{ A[{1s

s 7< 4 i r'v- A - o - d ;y[uI t: {r5uurrio'l65ud1: BS T:snun?rxr.fll{u 0. 0.5. 1.0 uac 1.5 !n./n. tu']urnlllnux
A-

ru001qHa 98 ?u a{oonlJ1u?ra{n0nu1u

Source SS df MS SigF

Treatrnent

Block

Error

Total

18.038

6.t72

4.032

13579.460

6.013

1.543

0.336

17.895'.t',i

4.592*

0.000,r *

0.018.

3

4

12

20

cv (%) = 2.23

^^i.a&-* 111l'lUO { Un?1!unnn'1.1fl U0U1'tUUUrl1nEUT1.ldO0lll: gOUfl?1U[10!U 95% (p:0.05 )

i --i - :i iJ j** 14!1Un{ !fl?llJunnnl':n 0U1{UUUdlflfUUlYll.ifl0nm:snUn?1U[lolJu 99% (p'-0.01)

srlr'r{orflflu?n 38 an1: iln:1s #oerullil: rl: ru (ANOVA) drro l ru, u"',u]oro.r fld[{'ry
v ds d .l ny. A - a - a illUI t:.:[:UUIUO t6:Uflr: BS m: unufl2lUlurJrju 0,0.5. 1.0 uny l.5 !n./A. lU?U[nU[flU')
A-

[u001qna 98 ?u n{oonxlu a{n0nu1u

Source SS df MS SigF

Treatment

Block

Error

Total

9.490

r.367

1.645

165?.800

3.163

0.342

0.137

23.076**

2.493*

0.000i *

0.099*

J

4

t2

20

cv (%) : 4.08

tu4llr4'' r!rud.:'hiin rr!unncir,iriuvrrr a6ct'

** 14!1u6{ inarlunneir,!niuotitiu-trdrn"'tgOlilr{fl6nfiren'!n?rurioriu sgo/o @g.ot)



99

n1r1{Rrn 20 39 flanr:irn: rs fn'lrlurJ: rJ: ru (ANovA) drurirn rintolnnr.:r;r{u {
l:s6uu rfio'ldiild1: BS d:s6'unxurrTrLrTu 0,0.s, 1.0 rlov r.5 rn./n. luriurfiuriurrfio

olqfla 98 'Iu ua-rnonuruna-roonuru

Source SS df MS F

Treatment

Block

Error

Total

256.637

81.382

22.130

33173.250

85.546

20.345

1.844

46.387**

I1.032,**

0.000**

0.001r'*

3

4

t2

20

cv (%) : 3.3s

fiutuo': lJft't'ltJ t lnflfl 1{ n u o u1'1
a-. - d --i - A t, -xuUri'lnqU{T1.1cl0nYlt un1lfl? lU[1oUu 99% (p<-0.0I )

a4tf,
9r1rr.rRlnflu?fl 40 fla n1: ?[n:1s fin']1rJuu:u: ?u (ANovA) fl,luu 1fiufl[u a0nlJoiHnr{ rs

q /s d zi rnv- ; - a - a i
v{u[ [r r[:u1-10J0 tfitlrdl5 BS yr: youn']'r1l[lutu 0. 0.5. 1.0 udy 1.5 lJn./a. [u']ulnu[nu']
A-

llJ00luHn 98 ?u n{noflulufia{n0n!1u

Source SS df MS SigF

Treatrnent

Block

Error

Total

21.474

27 .s98

7.686

5312.040

7.158

6.899

0.640

ll.l76**

10.7721*

0.001**

0.001*+

3

4

t2

20

cY (o/o) : 4.93

4dA--;-.{;.,
lJrJ1Ufl.: lJff ?',llJrlnnfl1{fluou't,ttJUurilflfuri{T1{a09tyt:gn1a?1 rBoliu 99o/o (p3..ot)

Sig



100

snrrrrnrnflu?o 4l nan rreln: rv#n arru : :ru (ANovA) dru#rxu-n,r,f;ntorflat{r!
' /< d :l rv- ; - e e o - d .iyluli IrrGuur ol6iudr: BS frruri a?l![.[!{u 0,0.5. 1.0 lrnv 1.5 !n./n. tu?utn lnuz

rn'oo rqnn 98 ?iu il a'{n oniltufi a'{nonuru

Source SS df MS F

Treatrnent

Block

Error

Total

0.124

0.152

0.176

t04.420

0.041

0.038

0.015

2.818 "

2.591"

0.084"'

0.090"'

3

4

t2

20

CY (o/s) - 5.37

'- lllJ'lun{ tulJfl?1lJunflnl{fluYt1{don

fl-rflrrn1flflu1n 42 Hanl:aln:rsfn?r!url:ilr?u (er.rova) drurirr.ninrdolornar.ilvr{u{
i nc,- i - o - a .i :l

[:rr5uulrJo lri:ud'l: BS Yr:snufizlrJr,rjlrlu 0, 0.5, 1.0 uasl.5 !n./4. tu?urnulnu2tlro

orq,,rn 98 aiu ro-snonrruuii'qnonuru

Source SS dt MS SigF

Treatment

Block

Error

Total

106.937

6.983

8.045

9683.530

35.U6

1.746

0.670

53.170+*

2.604""

0.000**

0.089 "

44 Aaa;. l&-r!1un{ rJfl?rlrufrflnt{fiuou'1.:uuudtnqu{T1{flonyt:ynxfl'nutts0uu 99% (p:0.01)

Sig

3

4

t2

20

CY (o/o) : 3.74

ni a hralJlrluo{ tuuR'llltt]nnn1!num1{don
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