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Abstract

The Stevia rebaudiana Bertoni. belongs to the Asteraceae family. The stems
and leaves of stevia often stop growing under flowering occurs, resulting to reduce
leaf yield. The solution to this problem is to remove the flowers which will delay
their senescence as well as boost their leaf productivity. The stevia plant is
deflowered leading to be higher number of branches and more vegetative growth.
Flower removal was reported to increase leaf yield. Flower presently the information
of removing flowers by hand or by spraying with plant growth regulators to increase
leaf yield were lacking. Therefore, the objective of this study was to examine
the effect manually flower removal or used plant growth regulator flower removal
on growth and yield of stevia. The four experiments were conducted at the glass house
of the School of Agriculture Technology, King Mongkut’s Institute of Technology
Ladkrabang, Bangkok, Thailand from November 2015 to June 2019.

The first experiment was carried out with the objective to study the response
of biomass and yield of stevia to flower removal. The study was conducted from
November 2015 to February 2016. The experiment was laid out in a randomized
complete block design with four replications. Treatments consisted of five flower
removal were 1) control (no flower removal), 2) one time of flower removal at 30 days
after transplanting (DAP), 3) two times of flower removal at 30 and 60 DAP, 4) three times
of flower removal at 30, 60 and 75 DAP, and 5) four times of flower removal at 30,
60, 75 and 85 DAP, respectively. Results revealed that the effect of flower removal
great affected on growth and yield of stevia. Flower removal produced significantly
(P=0.05) greater number of leaves, dry biomass yield and leaf dry weight yield

compared to the control. Four times of flower removal (at 30, 60, 75 and 85 DAP)



gave the higher number of leaves (648.00 leaves plant™), total biomass dry weight
(11.31 g plant™) and leaf dry weight yield (81.21 ¢ m™) compare to the control.
Therefore, flower removal during the production of stevia should be practiced
in order to increase growth and yield.

The second experiment, we studied the growth and yield of stevia response
to three plant growth regulators hormones (GAs, paclobutrazol, and ethephon) and
different doses from August to December 2017. The design of this pot experiment
was split-plot in a randomized complete block design with three replications.
Three plant growth regulator hormones were the main plot and seven doses of hormone
(0, 50, 100, 150, 200, 250, and 300 ppm) were as subplot. The results indicated that
total dry weight and leaf dry weight yield of stevia with ethephon application gave
the highest comparison to GAs and paclobutrazol applications. A different doses of
plant growth hormone application, stevia grown under 200 ppm application gave
the highest plant growth, total dry weight and leaf dry weight yield followed by 250,
300, 150, 100 and 50 ppm application, respectively. Plant growth, total dry weight
and leaf dry weight yield of stevia were the lowest of control (0 ppm application).
However, all parameter data collections there were not found interaction between
plant growth regulator hormones and application doses.

The third experiment was undertaken from March to July 2018, to investigate
the influence of ethephon spraying on growth and yield of stevia. The design of pot
experiment was a split plot in a randomized complete block design with three
replications. The main plot were assigned to three application times of ethephon
as followed 1) spraying for the first time at 30 DAP, 2) spraying for the second times
at 30 and 60 DAP, and 3) spraying for the third times at 30, 60, and 90 DAP. Subplots
were assigned seven doses of ethephon of 0, 50, 100, 150, 200, 250, and 300 ppm
respectively. The results indicated that ethephon application significantly affected
on growth and yield of stevia. Spraying ethephon for three times leaded to
the highest growth parameters in terms of stem, leaf, root, and total dry weight
and yield followed by spraying two and one times. The ethephon spraying to stevia
at concentration of 200 ppm gave the highest total dry weight and yield. It is
conducted the application of ethephon at concentration of 200 ppm to stevia
for three times at 30, 60, and 90 DAP gave the highest vegetative growth and yield.

The fourth experiment was carried out from February to May 2019,
to investigate the response on growth and yield in stevia under various ethephon

spraying conditions. A randomized complete block design with four replications was



employed. At each treatment, three applications at 30, 60, and 90 DAP were used
and seven doses of ethephon applications (0, 50, 100, 150, 200, 250, and 300 ppm)
were applied. According to the results different doses of ethephon spraying affected
on growth and yield of stevia. Spraying with 200 ppm of ethephon gave the highest
total dry weight and leaf dry weight yield of stevia compared to the other doses
and control (0 ppm). Therefore, three times of spraying with the optimum dose of

ethephon spraying of 200 ppm should be recommended for stevia.
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1.1anudunuazanuddguastynn

vevuv3eaii3e (Stevia) §9e3nenmansin Stevia rebaudiana Bertoni. ¥aeg
Tumsena Asteraceae fduiilnogluununy fusenideaniiovesussmansinis (Shaafi et al.
2021; Ghaheri et al. 2019; Akbari et al. 2018) ngluluvamgimuazianslungy afile
Tnalales (steviol glycosides) Fafiansidfyusenauluine asaiilelus (stevioside) 4-20
Wesigud asiunileles 1o (rebaudioside A) 3 wWasidud a13nalale 1o (dulcoside A)
0.5 Wesiud wazarsanileluleles (steviolbioside) uq Bnnatewiin (Yoneda et al.
2017) \uiivdugniianvauzadieunzing duvedtudsaninuda WineliiAandsnu Jd
unumegwnnlumsthanldAuiiiaymiiinlsasy 1sadu Tsaluhiludengs lsarnudy
Tafingauazlsaumny (Salvador et al. 2016) Tumgiwmuanansouiuldumudmald e
e duiieiifaanamauinnnImiaiaunas 10-15 wih uiiileatnansiliniumnanui
fogluludo afiloles (Stevioside) awiiA1uvausInndntaia 150300 i1 (Ahmed
and Mukta. 2017; Joseph and George. 2019) najmanusiulainduiiviasugiadnvdeomis
fnaule lunaneq Ussmadaldiinsinzugniiienisi deldun Yszimausda Unsnde

(%
=1

nid Fu UssmdluwauemEninans wazsuiluisszmalne (Hossain et al. 2017) fufiugn
vgvrwilandiussana 32,000 Bna1s T,mmlszmﬂ%mﬂuméaﬂgﬂwﬁwmwuﬁﬁ’ﬁm Fal
ﬁuﬁﬂ@mmﬁq 75 Waesidus (Singh and Verma. 2015) dansudssimnarsgenitu finnu
FoansanslianamuainugvnulutSunadiseudiann dwemsillddunissnulse
mslududiunasdmiunissangnes wazmsuilundaiaiesdiusieg vosenainnIsy
\A38971 (Gunasena and Senarath. 2019; Ley et al. 2014) m,’jﬂmmﬁLﬂuﬁmﬂwﬁaﬁwﬁa
fgniusnludmianaamievesuszmalng Insnzidmindwu Weese waz
Weslna viselalinUszwmalne lasaniznisaseenlydminadmisussimalaznateaiu
U F9EUgN wagdmhigngmanuiuuudvanet Lﬁaﬂqﬂmﬁﬂmmuﬁa%mmmLﬁif[,u
vowgiwldnn 34 ieu wandmiwiinluaniilétszana 500-1,000 Alansuseldsed dail
seldlnetadeday 25,000 vmeels Tnedimlslisinga 10,000 undelined ngnuis
Guitvihaula ansnsavhseldliuiinunsnsléd egilsfinunsugnvavuveanunsns
dlveyiinanandslaiawnnin dewSeuiieutunandanamnuluusymani Jefinanda
wnnimsvgnlulssmalnennda 2-3 wih Tunumeaesiléfnuinisdarusesluufivun
NI iedufinisesnnen %amnmsﬁﬁmﬁuﬁﬂqﬂmﬁwmﬁﬂwma%’wi’mﬁwudw
nwnsnsduvg insugnue)wuiulursggrun 5'5&1usdaﬂ§amwgﬁmmﬁﬁmmmnLﬁu
N ANRAN TS YHUTnUR I 1MUY LLm'ﬁﬁ%’aﬁi’wﬁ’ﬂasi'jmzﬁwmwmﬂuﬂﬁzji’uﬁgu ot
‘UaﬂI‘L!“U’NQ@W‘Ll’I’J‘Uiuﬁ‘UﬂU‘ﬂiU%W‘Vl’J’]ﬂﬂE) “U’]\“ILLﬁ\‘lﬁua\‘i‘UuﬂiuG]“IJIVIM@U’WI’]’]ULﬂ@ﬂ’ﬁﬁ?’NG]’]

AONLAATY LLE‘]‘“&Jﬂ’]iW@,m’ME]LUENVLULUULNaﬂ %QQ”V]WSLMMEU’WWT]ULGU’]E{’)EJLLﬂLﬁﬁ‘Uu HaNAR LUl



fovawuararnfinnrumululuffidianas Tnsdgma finsifelduuamiudniy
dfimsaawusesluuiivuiva vy asvhlivgmudngSoundias smemnsdng iddey
Arenimldlumsasyivlavesnen uazarawdn Aezdimaindeudiodngnisarslul
ity meazausmewnsliluly uasdrdudiumniuld anmsAnvidosiuannsitely
iaUsEmafinu Welimsdatevenenesnavhlifiviimaatng feduiusnduanidunmsiss
mswsaivlamedusnase finsadddulmiiintu wesiiedimsavaueuruie Stevioside
Tludfinannduld (Sumide, 1980; Xiang, 1983) Hobson et al. (2013) l§@nwnds n1sie1men
von waznasouseniuliing wuin fivansalinandniiuiu dwsunisie1nensendsaen
mdwﬂ:ﬁlaﬁmidwawamLﬂasw%uﬁ%ﬁwmﬂawlﬂLﬂuma LLaWLmﬁﬂ Fadudruvesiafild
osTfivazauiiddyesiia Weinisen Sink fiddimanieen ﬁwmmmimm Aagding
wndoutheldidudug vesiia ieaduayunisiasadulanisdidu venSsmsienneneen
Lyl nandniugnntu wignsarldfeinsiesydulamiedduiufumagu 29
Woidudludusnuay 61 wWesidud il 2 undwsunsdavenenvems) wmnuasdedlding
uagltussnududnaunn Sahliineasnaidenauasiivduulunsiussmuiiodate
nan laghvin153deddinuifAniinisaavuseluunaliunnemanu \Wedudsnnseanaen
VOGP IMIUILIILNBRINTAN5aUJUR LA aEAINNIINITITUS UL ARG RO NVBING
vy lusnsusemald@nmsfnwietunsianuseshufinfievnnisvzaeniseanaen anns
gannen uaznfindenen vosiulukdazyinoguinuig dieg1au Lindberg et al. (2014)
yhmsAnwisafunisdamiunsnduiuelsadnluugiuess nudl nsndviuelsedniinayiilinig
oanABNYBIUgLUasIanas Inensderiunsadutuaisadn ludwsn 150-400 fadndusiodns ns
fudanseannonagflurie 0-98 wadidus uagazuaninstuluusasiusuosugiuess Aradaza
et al. (2019) lévinn1sfinen n1sanunsaduesadnfung manulusasfiunnsieiu
WU NTARNUNIATUIUBLIaaN Tusnsa 100 way 200 fadnsusdedn 91UIUADNTYDINE
vuisunufianas muddu enSeudeuiufuiildfinisaamiu (control) Yadava (2012)
Igvinnsaanunilradmsealulnamnelss sns1 12,5, 25,50 uag 100 ppm WU N152A
wu PBZ 1usnsn 100 ppm Suavilif n1seenmenvedinanw$adinds nsdaniunilaada
nylga Tudns 12.5 ppm Rosli et al. (2012) lovinmsAinwde ms@avivaisdfineu Tuay
A1 9M31 0, 150, 300 kar 600 Aadnsumedng U1 N1saanud7veu Tusmnsn 600 Naansy
siodng Tnavilvinenvesaymanasiia 26.95 wWesidud WeiSsuiiiuiunisdamiudiieu o
fiadnsusredns Currey and Flax (2015) ldvinsdaniudiineou Tusnsiiuandiaiu wuin
n153anusfiveufidnst 250 uaz 1,000 fadnfudedns dnavldduinuniulsa
(Streptocarpus) fin1seennendiandalu 9 Su waz 27 Yu aruddu Fanasinnisanny
goluuiinlungmualinaduednsle Tusandlvedilineiinsinufuanieu Sni
msianugesluufivriiala warludnsfiviladwsmnganiivesvilinandanisly uazainy
wulugdungrnuiidiivanndy Addldmefinsneuduiu dofugdainsinuly
adaiitu nsdnulundsilanunsavilinendn uas mmmmiuiwawmmmmmsameu
9 szmNawlmumﬂmﬁ/lmaaqu%wiﬂ%umaLﬂwmm@ﬂqﬂwgwm”uul,ﬂuamqmﬂ die
inwnsnsfiazldluldlunsiunandsliuivgmnidinntuldlueuan
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nef 11U 94 oI nerArans 11 Stevia rebaudiana Bertoni 1 uit wlunszga
Asteraceae AUNgIMIULANYUTAS18ARINUAUNTEINGT dauvedludsaniiudn unagldln
wiau nevudulidugneigen Sdududelulssmauisnts (Shaafi et al. 2021;
Ghaheri et al. 2019; Akbari et al. 2018) An1sAunulaetinInemansvowsnile ied
w.el. 1887 lnsymituiloswessunausinte Tmghmiuiinausurdmsuseiafunu
1INLAT m'amsmafjiluiﬁﬁmzﬁwmmmlﬂumsu%‘lﬂﬂaEJ"mﬂ"Jf'mm'm Fausd a.a. 1982
dmiululsemelngldButhmefwaunugnlul e, 1975 uagldfimsgniuegaunsvanely
vsnadsriavnameumilevesUszimalve (Brandle et al, 1998; Murayama et al., 1980; Geuns,
2003) fnsTuunvgvnangnuaRS sl (USDA. 2019)

Kingdom: Plantae
Subkingdom: Tracheobionta
Superdivision: Spermatophyta
Division: Magnoliophyta
Class: Magnoliopsida
Subclass: Asteridae

Group: Monochlamydae
Order: Asterales

Family: Asteraceae/Compositae
Subfamily: Asteroideae
Genus: Stevia

Species: rebaudiana
2.1 ANWUIN NN BANGATUDIN MY

gy nefvuduliduan SogUszana 3 9 Sdudunmie unnisanidau
seulaudu A9 20-90 wufuns dduianss d8nvuevsinauuazuda W envosdwy
fddeseu unundvmuduliidoseu wWeewnde

Tu wfwmuduiivludesd fdnvamdulude Gowsdwtududmud iy waeis
vaulundn WWuguwen niwssana 1-1.5 wufwes anuevestusiiy 2-3 wuiuns Tu

VOINREIMUIBIS LU HALT 28



aan v vulnensuiaan (15-17 dadwns) ddvewmendudvn diusendu ndu
aeniis1uu 5 ndu aveenaenilutenuaesen duluilinasiddvieeming wasinasiadey
1 9U N1999NADNUBINEININUITTNDNAADAT

570 snvemg vuduluu Taproot system

(p) man (9 5n

AN 2.1 duusznouvoang i (n) aeu () Tu (A) aen () 50



2.2 NISUANTINVDINY NI

e muausasiulalaatusauntamievessemalng guuginmvunvay

Y

1%
[

\de 20-25 osnailea wasiimaiydulaldAmdoUgnlufiufiasansedudmea 600-700
s Aufiuangaudmiulgavgu e Ausiulunseviofudnuiinisssuieildd nns
yeneiusvgvulasanndinldnisting uazmsinziwda dwsunmsugnlegldfsiindiugn As
fifipsnasiianuen 12-15 wufwns Indumzadlunszugneniogmanadin doudaly
ponidonoummedsaiamumureduaggnurdsasgau aghlidundfidnlfukane
wefatindunnsneenu 10-14 Yu Fuhadugnlundasiivdenly fmslviiuasdeesng
WeaneranIsasyiule namnulinisugnunntuaiunaldl wiee1vasugnuanluay
g19Al neugniitinzaseglutiafoufunau-unsau Tagensssiuvainiavu 1
ns Wazend 15 wns Ugnuedmanuld 7 uea svezsevinsunildsves 10x10 wudluns aasd
mafdntinlasneng luslangnegiaue msdnsliiwatssmuduialuragguds
ndsnignlusuaneiieuiuneuiazfuiemandsld azanusaifuiedld 34 aduied
Jusgfiunisnuainu wandavamauazgeaeludieqgiu ndsnntung waiuiinnseen

non vignzeSnnsiadaiuln waglinanammanlugisiugguuni (msd aelule. 2565)
2.3 Uszlevilvasng1uanu

drsanmanlungmatuazdarumauianiatintansie 150-300 in 3
a1sUsznoumn lnalalud (Glycosides) ognaneviin wazilanslimnuvuiidrayed 8 viln
leun Stevioside, Rebaudioside A, B, C, D, E, Steviolbioside way Dulcoside A Tuluvesnen
yufiansaiileled (Stevioside) wnflanuszanas 3-8 Wedidusuasiwiinuis fdnuamdy
NANEY17 wie Tgnanieadl Ae CssHeO1s Yenausie Sucrose Sophorose wag Steviol
Tuanwdaitudeutisuu uagliuandaeananiuluanmgsssuni duminluiana
804.90 finautfinaauduiesiganasuas 198 ssrisaiiea anunsnazargldluth
LLaaﬂaaaéLLasﬁw‘hazma%uﬂ (Geuns. 2003; Brandle et al. 1998)

arsaneantungimiudanuminu wilddaudimisemisaiuisasudseniula
Tneszanas 0.92 nusieausiatu Fefuineglunasiivasnds snduuiimsuilanasarinan
vyt inadisnavanesiusied Taghiflanmssiganile fnuiduilaeldsusunnean
msuslnransatnainug iy venanildinshasatnanmg v uanauiudss fn
no3 WLAE7 uazieTeshu 1wy thdaau thualsd Hudfu (Geuns. 2003)

Mnmsinenteululsanaundaazusnte wuinnmsuslanasatangdimau
inslaiAdalus avannsadiantmaludensvesthefidulsaumulés 35 wWesidusd



TutszmeRuldldnamnuduayulns Wwenszdunisuilaaens deluFeanisaunuimmin
Yrglun1sgauemslan (Geuns. 2003) dwsulsemalnelinsUseNAYEINTENTIIET TG

o 4

Sesansadnnug wnulundadueiniugu dusulfdenismuauimvinuasluienis

v

wgdmsudndulsaumu eglstanudiinnuannssunsemmsuasen () liihdoya
#1199 NNAUNLRANTENUABAUAN LATEENA Taiemaandsiuanslviaavnay o Nins
finsanaygnluwaniansandnase Weliiaualunsdsduldedaninwindu wazidu

UsglevtsoUsewmanslusunisiuasesuslaawaznisasely (M3ad uelula. 2565)
2.4 N1381NINBBNNLNARDNITLAIYLAULAVDINY

ngudufisfududersuaiduasiaveanaen visasinnsesnneniianina
YOIPULTUVD AT (Sumide. 1980) Brandle (1998) Na17191 NT0ENABNTBIRE 1MUY
%’uagﬁﬁmjamm (Photoperiod) niseenaenimanastdifiovavmnulasuauenivesiu
gy lwanmFuenavsinamnunanululungmang (Stevioside) A1 uu1nTu
Yermakov and Kochetov (1996) iﬁaqﬂdﬂmﬁLﬁwﬁ’ummmmmwaﬁuiﬂauﬁq 16 $2la
aqmaaﬁﬂﬁwﬁwmmﬁmsm‘%zg@uimmﬂmﬁumn%u warUSanawesmmiluluf i ity
Metivier and Viana (1979) 5769131 USanaunaumiu (stevioside) stamuadi slulumeimay
fanuduiuslumavandusnsdruredlusarddu neanaauildesnaonvzdidnindau
vadlusudduiidnnn wasddrarumnululuiunntudae Wenamauiinmseennaen
isEmsaleImenngvueenld dsnnsnseriuiiendumsisanisieSydiviamdid
mawzﬁwmmmwﬁyu (Sumide. 1980; Xiang. 1983) U3 u1uu8sA3 1NN T1ULALAN Y
stevioside Aidlulu 4-161We%idud %ua&jﬁumﬁ'nmmimwia%ﬁm PIUVDINTLATEYLAUL
wagitusimnlddan (Bian. 1981; Nakamura and Tamura. 1985) dssunisioinenoenls
finsfinwved Hobson et al. (2013) lafinwnils nslonensen uagnaseusantuling wuin
fannsalinandnmiinty dmsumsienensendwmonvaiidelinsdisazessnasniond
svmwnasluiduna waswdn Sududiuvesiivildomsfiivazauiiddyvesiiv Wed
A15101 Sink Aiddayaniiean 519 WNIANY Aazdinsindoudeludsdindug veaity Lile
duasunisesaiulaniedidu msuenis waradslulng naannisiennensentuusn ¥
TnsaSaiulnvesiindiudu 29 Wedidud wazdnswsayiulaiady 61 wWeddus
Al 2 nswemensentinazldiievdnersenvieeialdiadedionisn lunsdneinen
gonld nsdsuwlaminuduiussening Source-Sink Inenisien Sink fid1dyeen AlAd
msfnwTlufivednduq wu 919818 919l wazdandes Wudu (Luo et al. 2021; Yun et
al. 2020; Abelodo et al. 2020) Mondol et al. (2011) lavinn15AN®IH9N15.01MBNDBNVD

e Tuavinlrsuiune Tu uaskandnuinuislaNuty faiunseInonaanl wuad



Fuduedunndwsung wnu egslsAnunisAnenenisioinensendsinisfneriutdes
wnInagiinanssnunene 1 ueg19lsUng wagdwiuasdunisieinendudumnle Tu

Y Yy

Uszwalneddslumaiins@nwiaduiu saiuiadsvinnsanunluasatiau

2.5 ULUBLIAAUNARDNISEULINITDDNABNVDINY

JuLuaLsaau (Gibberellins, GAS) ﬁuwm%&uiﬂiuﬂismmﬁﬂu el ae. 1926
TaeiiningrmansenadJuiidnuilsavestnidideanununainide Gibberlla fujikuroi
Fnifidedezimsasyivinedeming wasinuni deatmerduvesdtniiiulseil
Wldlufiwduiiung fieoinisduiendu aunseielud a.e. 1939 Seldnanansidanii
fidulsalugUresndnduludodn Gibberellin Fuivotsadu iuaisnan diterprenoid
Fafinnsvoudussdvsznou lnsgnilassaing fa CiH;,0, diauiinlaana 346.38 ¢/mol
dsulufindugunasiinumsdnameiiuivasaduasnulinssuinameeadirndsdns
vosUategen Ua1e91n wazwandimden Tudaudug Aansanuivuesaduldiguiy
1&un lukn aen uazrasew uilTiuinuivuesadnaeiiusumitos n1sndoude
Fuiarsaduluiivdusuulafiania (non-polar transport) Inea1u1saLAd oud 16210
druvesluid selugdrutaissaniazUatesinld Suiveisaduanusaind eufliiuld
Wanevied st warviostdse1m1s nsnsuluesadn (Gibberellic acid, GAs) i
Uszaniainagrewnnlunisnsyd unmstnfiveeas kagnswlwanedeas lnganizlugdiu
VDIRIAY har5INTeINY (Placido et al. 2020; W31 Yaynaund. 2560) UoNaNil NIAIVLUL
sadn Sednadufinmainnentesiivdnatevin lnsanzieiigesnmsormaduluniseen
AON 1Y 1zai9 du uezueUUa WWudu miaaﬂmangﬂé’ugﬁw nInIuvasadn Liesan
nsAdULUBITAAN Talunis promote vegetative growth iatusadiudaniseenaenuesiiy
vanguielutaigeilidesns iielidlenafazeenaenluuengals (eyw Junsysal
2555) Lindberg et al. (2014) ¥nms@nwuf safunisianiu nsmduivetsadnluugiuess
wuin nsaduiuaLsadn dnavilinnsesnnenyesugiuesianas Inennsdnnu nsnduiue
5adn Tudnsn 150-400 fadn3usiedns matiudiniseonnenogluzns 0-98 Wedldud uazas
uansinsfulunsayitugvesugiuess (Black and Ehlenfeldt. 2007; Ratamale et al. 2000)
Kim et al. (2003) ¥N15ANIIN1TAANY NFATULUOLTAAN TUANLIUAITY 801 0, 25, 50
uaz 100 ppr WUl SrununenvedukIUAISUAnas wasinsesaiumeaduiliuty
Bhujbal et al. (2012) lavin1s@nwdenisdaniu nsaduiusisain luasym §m51 50, 100
LA 150 ppm WU M3daviu nIATuLUBLIAAN 8M91 150 ppm azvinlazsaiinisuanis
Tty uemvesdiduiuty wastminluseduiidiunniian Aradaza et al. (2019) 16
nsfne Msdaniu nsnduiueisadn Aungmanulugnsfiwansiaty wudn nnsdany
nsnduivaisadn Tudnsn 100 uwar 200 fadnfusiedns S1uiunenveMEIINLTT UL
anas gy leSsuiiisuiufuitlifinnsdavu (control) senslsiinu msdudannseen
noNvas GA fitusgiutisasnisadquivln ssuunsdidesemsvesiio msufoRgua
i wardnuairUszdniuguesiiviug (Martinez-Fuentes et al. 2004)



2.6 nlpadnsluafisldenissudaniseannanvesia

wilaatamsilea (Paclobutrazol, wilnadamslea) Wuasiaingy Triazole T30
MUALIAD (2R,3R)-1-(4-chlorophenyl)-4,4-dimethyl-2-(1,2,4-triazol-1-ypentan-3-ol lnggns
1A598519 A8 CisHCINSO ﬁifmﬂfﬂimaqa 293.79 g/mol ansnlaadnsilea daaauds
avaneunled uazaunsaindeudwldanumwioddsnih Fuininemansindddiniu
aulalumsidaniioustlovilunisudndis astdusyAnsningenn uasiuulufiosiianld
Uselewdegnantravinslusunan navesansiinaviliiesiiauud wsafisiyu numuseans
ANULASER ARALETTETaUDY VilFRemusean mwndenilimanzanls Tne3snisls
415 wilradmslea Mvunsauie miwmﬁmﬁaamﬂiﬂﬂﬁ%mmamm%mﬁfﬁ,é’ﬁ wagn1s
mmumuwulﬂmmumm YOI mamﬂmmﬂmaﬂﬁamwwmmﬂ,mmn wilaadins
Twa fiwavsnisiss wardudeniseannantesiiald sans wlradawslea mmﬁmivmumﬁ
sanmonvaslinatneila 1wy iSeu usihe wedda waszun \Jusdu uenandl | wnleadom
s1laa mmmamaama%qaaﬂmumm msﬂ,uwsu Tnelaniz nsnduluslsaandivihmiindilunis
nseAu wazdudenmseanmonvesity sy LuamimmsnvwmmuwaLsaaﬂiuwmﬂwﬂﬂa
Jamsilgadauing Feinavihlidnistudnisunawenenldlufivunseidn wu daniavey way
ﬁﬁuﬁl,i‘]umqul,?TEJ %QﬂﬂiLLmﬁdamaﬂmaQW%méwﬁ%gnmuqmim NIATULUBLTAAN (81N
JuUNIYIaL 2555) Cunha et al. (2003) tavinn158an 2-(3-chlorophenoxy)-propinic acid
(CPA) wasmlpadamsiloaluduizsn wuin CPA uag Wilnadansilea iiwasdonistudenis
ponAaNTBIdUUYIA Tudns1 90 way 240 fadnsusedns mNa1wu Yadava (2012) lasinns
aanunlpatmsilea Tulnanenss §as7 12,5, 25, 50 uaz 100 ppM WU N1SRANUNILAR
Janslea Tudns1 100 ppm dwavitliniseenaenvednanidssdanit nsdanunilaads
v lea ludnsn 12.5 ppm Karimi et al. (2019) leviinisdnginisaany wilpatmslea Tu
el u nu msdaviun-laadamsilea Tusnsn 12 ppm axvildvghmanusidminluis
g udleiussuisuiuiu control § st wvesimilnluniwomg wmuiiud siany
unaulaluniaasgha dmunisiunasdnuaadavanuainnisaawusesluy wilaadms
LR

ad

2.7 BNSAUNNRBNITIULINITDBNADNVD INY

onsau (Ethylene) Wluansuseneulalnsasveuvinliduds Jaouzidusig
ﬁlqmﬁqﬁﬂﬂﬁ 3 enrauadfe (2-Chloroethylphosphonic acid laganslaseasng fe
C,HsClOSP ﬁifmﬂ’ﬂimaqa 144.49 g/mol BuRredihminiuinitennia il dnau
Bty Anlvine annsonuldlunnainvosits uiiiuSinaunniiesunndsiuduogiuyia
wazsvevnnasayivinvesita wu lusverdund nuin vsnaniiedevasseniiusuna
WovSAugeN wosilonaduanfiviazaiiaendiugannduiu wendiuanninazanuild
wiazarareldaluluiy nsedesudreensdvlufivazenfenszsuiunisunsiuniugad
§0991958MI10wad wazii o efiy 1wl a.A. 1900 Neljibow 1uauwsnfinudn tendau
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fnaauddiduansarvqunisiasaifvle wazdn 50 Yaeun Denny lanuin tenddu
\Famsdsuddondudivdewesmaduld silvinsiuin tensausensanvosnalsl uazdu
asfignuassananualsififidegn levsauisgnindusesTuuiivivinlhAnnisanvesaald
L@W%gmﬂuﬂ’l’iﬂ’wﬂa\lﬂ’l’iﬁl%fy‘@uimgﬂLLGf‘i%EJ%ﬂ’]‘ﬁLﬁ]%EyJLaUIG] NSHAILT ASUA AN
wazmsidenanin luenls! uaznalsl lutismwesnsuseadazinisdaunsizsiionsaugsnn
ndnthandugimemsivvnavented wasEuun FRTINTFAATIZROVTAUILADYY) BRa
dlefinssaiivlndnadmils (half erown stage) axfinsidsunvasmedaiidu i
nMaAsudvesin uandefsverudidind edidanmsduaneiiovsiuduiudnade vl
ualdfiAnnsandu tondduivsslomiagrannlumenisinuns usidosainarsioglugy
vosfrarilinislivssleminoutadata Jehliinisdunitoniaulusuvesveavaity
wdluflanfinuans vl [Ethephon (2-chloroethylphosphonic acid)] Fefimsinanldusslewnd
o1eniensauiatiagty levsauiinadenisgniasuedlu aen uaska fauddldionsau
uaglunsudanavesmalivisudalunsdifanamndull lngldassineuniulugaiu
Tuvuziinenuazradsseuay (o4 Funsysal. 2555) Siivleuanunsaunsndy uaziadeudnglia
Tuilawdovesiiv msdanuiaduisihedanlunsnuaunsvaniisesaen uazainen
(Singh and Dwivedi: 2019) Ethephon Wutladunilefifinasednunsmaadsine) wavause
vy 798 ANauazymiN aruaunTTRILINITeT iAvTavedly Lazaon vosiiy
(Demir and Celikel. 2019; Ferrara et al. 2016; Igbal et al. 2017) miﬁﬁﬁm%uﬂuaaﬂmuﬁﬁn
vianis lnsdnanenisasygidvln 113880000 NIINAATIIVEINDN NITANLAVOINE
LAEMSTINNINURIRY Afe B7NeY (Seesangboon et al. 2018) Rabie et al. (2011) S84
n1s@eviuansionddu nie dnneulududssn aanwuludnsa 100 faansudedng dnavinlv
nseenAenvesdulzananas 33.5 Wesdus N1spuANNIesNAanvesdulzIn 187880
AULAREA WAZNITLRTYAULANIIAIRUYBIEUULIR (Barthomew et al. 2003) Kuan et al.
(2005) 57891u731 dWeuaINITadesiunITeannan eId UUysANUS Tainon 18
Ialguaeniu Rosli et al. (2012) lavinn1sAnwids ns@anuaisdfneu Tuaysi 6w O,
150, 300 #ag 600 FadnTuradns wuir n1s@anudiineu ludns 600 Jadnsuneding
finavinlinonvesay Manasis 26.95 1Wesidus 1l ewUSeuisuiunisdanudinoy
0 dadn3umoans Moghadam and Mokhtarian (2006) 598971471 A152ANUS NI BYW 100
fadnsureans dnavilinisesnnanaitieenly 3 Ju 1wt 2000 wag 7 Tu Tud Currey and
Flax (2015) I&vinnsdawudfniou Tusnsfiuansnadiu wuin nisdanudiineuiidns 250
way 1,000 Jadnfudedng fnavilvidwauniulsa (Streptocarpus) Snmsesnmenitandly
9 fu way 27 Yu auddu Sineuusnatnazilviniseennenidiauda Salnanseny
sed1uruveIneniianadly
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A5N15AUUITUIVY

3.1 aunsalildlunsnaass

3.1.1 WYNAaq
WY (Stevia rebaudiana Bertoni.) nnguayulnsilionay ¢.A3EIAI1Y
9. 39@N4 2.188

3.1.2 gunsal
1) ﬁaumm%fau (Hot air oven) &%a WTB binder 'iq'u 7200 Tuttlingen
2) \3eadaluiiin 3 s B%e Adam Ju AFP-3100L
3) LAeaiaiuAly (Leaf area meter) 8%o Li-COR 34 Model 3100
1) \n3esiledntoyanniesinet Bvie Delta-T Logger u DL2e
5) A TANITIETETeth (American class A pan)
6) 1nosLlaarsauiles (Vemier caliper)
7) genszaTEdImMsUAULaT U8 19T
8) dafnLpas
9) Unnuall
10) Shededannans
11) Qanangin
12) AAULINT
13) Jeupilgms 15-15-15
14) nsnULUBLIaan (Gibberellic acid) Y83 USEW Sigma-Aldrich 9119
15) wilaatanslaa (Paclobutrazol) 189 USEW Sigma-Aldrich 411in
16) 8Nwlou (Ethephon) ¥09 USEM Sigma-Aldrich 9110

3.2 @01UNNINISNNADT

3.2.1 d01UNNIN1SNAA9 15930UNAADY A1AITUNALULATNISHANNY ALY
walulagnisinyns aadumaluladnszaounadInunmIsaInnszds NTMNLNIUAS
AegLdUTIN 13 8am 44 GUavile uaziduwieil 100 a9 34 SUainzTuean Wuigean
szdumzia 2 wes Auliltlumsveasadufugauisnen (Bangkok series) fiiloRulufumilen
AWM NTunsedUIM AU U é’]’m'}Lﬂuﬁuﬁﬁmmqmmauy'iaiﬂ'mﬂa'm Jfisennu
[~ @ ¥ = v 9‘0’ Yal 9‘0’ a T a
Junsadntday (pH 6.0-6.5) finuaiuisalunisguunlan nsssuigivesnulid uwasdl
dunseIngen
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3.2.2 %R UANTNN9E35IN10NY Anyuwa (wea) Neigunaluladnsuanivg
AnzmAlulagnisinens andumaluladnszaounandnnummIaInnsels NTUNNINIUAS

3.2.3 528219817Y91UNARBY NIRRT 1 ITuRLAoU natAL 2558 f
AuNIUS 2559 N1IMRRRaTl 2 Bukiudifiou Asnau 2560 89 Surneu 2560 MIvAaesT 3
Suausiion funau 2561 B9 nngnAN 2561 wagn1amaaesil 4 Budusidieu nuawus
2562 4 fiquu 2562 1dsvazinansionun 20 ifou

3.2.4 LHUNISANHUIIUNADALATINIG

JUPHOU

ANTALTUIU

=
bADU

.A.

..

b8,

W.A.

d.0.

.4,

7.0,

W.g.

5.A.

o
N1INPaBIN 1

25
“«---

59
e

2558

e

o
N1INPABIN 2

< - - -

--->

o
N1INEABIN 3

<« - -4

T e =

o
NINAaBIN 4

ASAATIZI
wazasUNANIT

NAaBN

<et

2564

3.3 WUUN15398 (Research design)

3.3.1 Msneaawm 1 MsAnwInsiatensn NTAonIBSRULN LaNANAATBIE 1IN
UK UNITNAADILUY Randomized complete block design Ha1u2uU 4 %1

AAa09 oA

1. lifimssinvenenvemgviiueen (AIuA)
2. hmsdintenenvemeuseniiony 30 Juvdwgn
3. imsdinvenenvemaiuseniiony 30 uay 60 Jumdalgn

q. 1/‘1’1mséfmiamamjawzﬁﬁmmaaﬂﬁmsg 30, 60 wag 75 Tunaaugn

5. ynmsfindenanvemigjvinueeniieny 30, 60, 75 uar 85 Jumaaugn
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3.3.1.1 Man3BuAU WUgN uazn1sguainen

Ugnvigruadunssansunndusiugudnans 30 wuitms avin 80 nszans
Tnglddume wnuiiflengUszanas 15 3u Sienmeneaiiauesm 10 wufms $1uu 1 fusdenszang
finsldtogms 15-15-15 Witundmmiludag 10 nfusenszans uaglibudndmmuyntu
TuUsinanftsuninfuuiinaidumiity 5 Sadiwes dufunmsguadnednaiidntais
$110u 3 AYe Lﬁamﬁwmmﬁmq 30, 60 waz 90 Juraelgn diunisdesiuimdalsnuazuia
wudtlung mnudiuuasdngisansuniudesun Felidnistesiuida insiiuduanls
dleviamuiiony 30, 60, 90 wag 120 Jundsgn

3.3.1.2 /MU UA
Wn1sdnEnanTRINa NI AEVNSFndenenvesrgulaeldnsslnsdnng
o | v = o R a o =~ ) )
FIRRTIFIUNIUYADN TIVINNITAATEADA LUDNEYINIIULDY 30, 60, 75, ey 85 Tunaslan

3.3.2 p1svaassdi 2 n1sinevdnvesesluuiia wazsziuanududulunsaany
wanenafiy Afdenissyiuln waskanAnuemgnIIY
INUNUNITNAGBILUU Split plot in randomized complete block design
fisuan 3 91 dneae nwelul
Main plot A nmsdanusesluufivfiuanseiy 3 wia fe
1. ASAFULUBLIAAN (Gibberellic acid, GAs)
2. wileatansilea (Paclobutrazol, PBZ)
3. d7wou (Ethephon)
sub plot WA sefuarududuvessesuuiviildlunisdanu fe 0, 50, 100, 150,
200, 250 4@z 300 ppm

3.3.2.1 MsnIsuAu 3/Ugn uaznrsguaine
JgnmigmmuadlunssensnduRIuAENens 30 InuRng TITLR 252 N3z
Tnglddume wniitlengUssanas 15 3u fenmenaiauesm 10 wufsms 11y 1 fusionszans
fnsldtogms 15-15-15 Witundmdludas 10 nfudanszans waglibudndmmuyntu
TuvSuanftsuwinfuusmadidumady 5 fadmes dmsunisquadnuiiduieaty
fumaaaesi 1

3.3.2.2 B/MUJUA
vimsaaviugesluuiivna 3 vin (hsnIuwvewsadn wilradmslea wazdiiveu)
ﬁszé’umwm%’u%’wﬁm (0, 50, 100, 150, 200, 250 wag 300 ppm) Lﬁamj'mmuﬁmq 60
Turaeugn
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3.3.3 N1sNAaesd 3 MsAnwIsIuASe warseiumLLduuAne ety Tunsaay
gesluufindiiveu Aifldonssyiuln waznandrvemeguin
nMvesesidunisinsneaesseiiesannisnaaed 2 Wensunainsesluuile
gilaladothundanuudiinaideonisaiyiuls wasknandnvema iy 3avhnisdaden
gosluuiivilinafiianun 1 via fo sefluuiivdiiveu 1aununsmeassuuy Split plot in
randomized complete block design Hi112u 3 1 Ameaes el
Main plot Téuf $1uauaddlunsdaviufiunnsety Ae
1. Sanuileny 30 Tundsugn
2. miufieny 30, 60 Tundsugn
3. Amiufiony 30, 60, 90 Fumdagn
Sub plot laun seeuaMLuTuvesgefNuuiivdiveusildlunisannu fe 0, 50,
100, 150, 200, 250 Ua¢ 300 ppm

3.3.3.1 MsassuAu [/Ugn uaznsguaine
Ygnugimaiuasiunsgoneuiadudiugudnans 30 lwuRmng sausienu
252 nsynns Ingldsumemaunfiengussana 15 du fnvwennaiianesna 10 iwufluns
U 1 fusienseane Anmsladegns 15-15-15 Widungfamnuludnsi 10 nFusenszang
wagliuvevmmuyniululimafsushiuEnaisuiiu 5 Sadues dmiunisgua
Snwwhiduenfuiunmeaesd 1

3.3.3.2 315U UA
insaanuge SuuNwdinen NszaumILINTuaI199 (0, 50, 100, 150, 200, 250
wag 300 ppm) Wiengwuilens 30, 60 waz 90 Jundlan

3.3.4 n1sNAaadi 4 msanwnsianueeslndivafieulussfumnaduduunneeiy
fifdensasapiule warkandnvomghm
nsnnaesidunisinismeassaeiiossinnisnnassd 2 uay 3 Wensiunadin
gosluufivwiala Saitlusauadarinle Wetundaiuudiinaidenisisyivia uas
nanAnvemMa MU Fen1snaaesiviniedunistudunanismaassitiiuundnads
1NN UNT1AABILUY Randomized complete block design Hd1uau 4 g1 daaes oA
seuAITLTuvegesluuiwildlunisaamiu fie 0, 50, 100, 150, 200, 250 LaE 300 ppm

3.3.4.1 M3A3ENAN WUN uazn1sguainen
Jgnudmanuaslunszarsnuiadurugudnats 30 wufiuns sauRavun
112 nszans nglddungimmiifengUszann 15 u finrwenalianos 10 wufung
U 1 dusienszans dn1slddegns 15-15-15 Winungfmnulugng 10 nfusensyang
wagliunngvuyn ulutinaiteusifudimanisusiniu 5 fedwes dmiunsgua
SnywiiuiRertutfunisveassi 1
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3.3.4.2 B/N1UJUA
Mnsannugesluuivdinel NszaumLIINTUAI99 (0, 50, 100, 150, 200, 250
wag 300 ppm) Wengviuileny 30, 60 uaz 90 Jundlan

3.4 N1SUUNNNANISIVY

3.4.1 nsnudayalunisnaassii 1

1. av1vinAugvesady Umdnanvesdsiu Tu aen uwazsin wisnduiild

=

suuislugeulagldonmgll 60 esewadea iunaiuiu 48 49lus vsoauinniinuiang

N

LAFIUILITIUINUN W AIVDIAIAY U BaLIIN FIUNITA5ITAMIUINUNAALAL WIAIT

maﬁmﬁamﬁﬁmmﬁmq 30, 60, 90 @y 120 Junasugn mnuasu

2. asrafaiiudily Tneldiadesiio Taitufily (Leaf area meter) Su Model 3100
YoIUTIN Li-cor nanMUsginman3gemiing

3, yAnduiinuily (Leaf area index : LAI) VDINEYINITU ﬁ']mim’sa]"j’mﬁmq 30,
60, 90 WA 120 Sumdsuan sugasved Hunt et al, (2002) Fsanansorunddded

=]

Friituily (LA) =  — iy ()

4. AUINENIINITHATEYLAULA (crop growth rate) YN 113I1U NNYI901Y
MataseAule faude1y 30 Turaatan auNTERuAUNEs MU3SANTVes Hunt et al. (2002)

Ineldgns

Crop growth rate = 1 (W, = Wy)
GA (T2 = Ta)
e GA - Wufiau (ground area)
W, = dwednuseienniissezingn T,
W, = dwmdnudeianuniissezing T
T, = svavralumsTamtinuiaranue ased 1

T, = S$eLaNtuUNTINUNNTNLAIINUG ASIN 2
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5. weswtinsiufies (Harvest index) Tuthafuineslagldgns

Harvest Index = Economic Yield

Biological Yield

Economic Yield = wandanaasugna leua dminduwaluwisvamgvm
Biological Yield = wandnmedann @elaun Uminuieismunvesmgmny

6. %’amaammﬁmmﬂié’mﬂamﬁmwmmﬂ YDIANY wmiu‘[agmimwm 9911
mimamwmu imm AN UF TS Ye381N A SV HRGAGIEE mamﬁuaqmmﬁ LAY
ﬂ’li’i"’LMEJU’]R]’Iﬂﬂ’]WJ@u’Iﬁ‘“LMEJ (American class A pan)

< v = o < v 1 = v W a
3.4.2 maudeyalunimeaesi 2 vinisinudeyaltuiagaiuiunimeasi 1
] o < v o 2 = o [
usiagyinisinudeya ilangjmanuiieny 90 uaz 120 Junaelgn
3.4.3 manudayalunisnaaesii 3 vimsiudoyaudieanuiunimesssi 1
' o < v = 2 | o [
usagyinsinudaya Wengfmauileny 90 uaz 120 Junaslgn
3.4.4 msiudeyalunisneaesil 4 sinisnudeyauielnuiunisnaassii 1
udazsimsiiudaya Wanginiuiiony 60, 90 uas 120 Tunaslan



unii 4
NAN1SIAYLAZN1SDAUS1INE

4.1 g i INA

4.1.1 mvaaasdl 1 (WeunanAu W.A. 2558 B9 lHBUNNATWLS W.A. 2559)

oumgiigagauazi@aueeInIAady wuin aaealuaivhnismaaes S
Founaesiluaufadeununius guvnligsaauaziaauesenamadsiialigunniin ag
fieonmgigeaaluiounnsiau Jsilrgamaiigean windu 35.30 ssrwaldea dmiua
pumgfigsanuazsingauaserniaadoty Taunndigawintu 32.29 aswaidea Tudou
un3AY wazilrgampiigeanuazigauasenmads dadeuwindu 21.46 ssmiwaidoa lu
Fousunem (mwil 4.1 A)

Arududaivsvateinmais nuin mududuivdiodsvesenimaded
Aaarlufounaen Mntumindudiivduesenaduinanaslufousunag dwiuly
Fouunen uaziieunun s aududuinsresemendefiaifiuinnduiiauiisy
71.17 Wosidud dmfuiwesnuiuduinsuesomaaisludounaiay SArgeaamiif
78.94 1Wedldud wazluiousuniau flermaniiiy 64.29 wWaedldus (nwdl 4.1 B)

mutimeasanluwiag fuslauiuwseg e Tudouidanudy
YeduAILAnIRALATigaRolf ounataN TAnvinty 5.17 Wm? uagluideufidanuiduves
LaUanRAsgTgafelieuiNAL SAInAY 7.92 Wm? (mMwit 4.1 0)

mMsssmevasihnaonlutdihnmaans deaiideunainlUauiafou
nuATLSTnsseeranide Tureudses mIssmeresinadeinigalufieunaia
ﬁWM%JUﬂ’]iizLMEJSUGQﬁWLQSEJ%Q??]I?I;GI nudn Tufounanau AAgeawiniu 4.57 Tadwnseatu
uardinssunevesiiadesifignludounnadniey dawviity 4.28 Tafunsdetu (nwd
4.1 D)

4.1.2 NM3NAARed 2 (RduFewnAN B9 LABUSUIIAN W.A. 2560)
UNNTFIAALALAIAAVBIDINIALRR Y WU YIUADUFINIAL UaziAou
fuggu guugiasanuazigaveseInadsiia1uin windniulufeunaiauliauds
WouswIAN aunniigean uarangaveteInAlRdiiA1anas wazdatdesfanluinou
funeu dmiurgunlagataziigavesoiniaaely darunfigaviniu 33.97 aeen
wawea luifoudwnay uaslimgaumgiiasanuazingaveseiniaaie datsswindy 23.17
= - 9 -
aamwaldya lususunau (A i 4.2 A)
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(A)

~
rs L

AIN l""‘f‘ “ ,' Vase? Y
]

e R

-—-— - N UNLEIER
PTG E

/
- FN
= FAY '\,""\ v
’.I‘ \ros =~ s

grunilengm

(B)

(@)

(D)

“— A —P¢— NY. —P¢— A —PE— UA —PE— AN —P

W.A. 2558 >« W.A. 2559 ——»

< ASNARBIT 1 >

a a 3 dy [ [ s ¥
A9 4.1 guUnAlgEALAANEAYI81NA (A), AUTUGUNNEVDIDINIA (B), AIULIL

Yo3uaan (C) kazn135zinevesul (D) Tur195sni1envinnIsnaassn 1
AIUGILFIBUNRIAL W.A. 2558 B9 LABUNNAINUS W.A. 2559
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a1

Arufuduivsvesoiniaade wui msTuduivdiaieveseinimadedan
adlufounmay Mndulufoungainiey uazieusuney erududuivsvoseniaader
fidnanas dmiuamosnrududuivsveseniaadslufounaiay dangeanvity 81.45
Wedidud uazlufouwgadneu fedmgaviniu 68.43 wWedldusd (nwdl 4.2 B)

Amutureanaian luidouiidanuduvenaiunaadsiifigafodou
fugneu Aty 4.50 wm? uagluiieuiifiamnuduveuasunniaiegiianfeideusuie
fidwinitu 8.53 Wm? (nwil 4.2 O)

msspmeresitludiafeutusioy d umiiumasuaaml,aa&Jma’mﬂauﬁmm
risanludouna Iy aufuiousuIe nssmsvesinadsiiianas dmunisssmevenii
Wdvgsiian wuin lufeudugeu Jageaaiitu 5.41 fadwnsretu wasinssziveves

WdgsvanlufousuIIeg IA1viiu 4.20 Tadwesdaiu (nwi 4.2 D)

4.1.3 n1nnaadii 3 (Wiaudiunaw GR {iguNNg AN W.A. 2561)
ammuaqamm mamaammmaaa PUIT AAALABUTUNAL FUD LADUY
nIngIAL e dgeaniag mamadmmmaaa mmauwm LAY mmmwamiumau
RRCalL)] amsumqqumqaqﬂLLavmqmﬁuaqmmmaasJuu ummﬂmqmmﬂu 34.76 99A1
waldea Tuinoumwgy kalimaun)igegauarsianuaseineaae dedeswiniu 32.70
a a a
per@alTea luhaunsngiaL (Amd 4.3 A)

ANMUTUFUNNSVRIDINARAY NUIT ANNTUAUNNGIRASVBIDINFRASTAN
funlutpauiiutay nasainduludesuwieu Wuduly anutuduimsyssannieadeni
ALNNTULaEdiAwINTantupauNIN AN §IMSuATaeLTudITnsSuaIeInAdely
= P Y ETRTIS = = N1 o W
WauNINY AN dA1asaawiaiy 77.00 Wesidus warlumoulivian dewanwintu 70.16
Woskiud (nwi 4.3 B)

ALV ILEILAR LULARY TULANUNULYTRE1911N TagluAaunilanuLy
YBIUAILAARALINNAAABLABUNTNNIAN LAWY 4.60 Wm? uazlufouniainuduves
LELAARAYEIgnABLRa Ui HAWIIAY 8.02 Wm™? (2wl 4.3 C)

N1952ivg Y luduauliuny LagmwIey NTIeeIULRlAE
Tnenane Lwiwé’qmﬂﬁuiwﬁaquwmﬂuﬁmﬁauﬂiﬂgwﬂmﬁﬁﬁhmiimmaqﬁwaﬂaa Ansu
NsTEmeveslLafgian wudl lumeumwiey Jargegawiiiu 6.22 ladunsieiu uazdl

- A o A A a W A a Y a
NssEmeveadademigaluiounsngiay dawwiiu 4.96 TadwnsseTu (1w 4.3 D)
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(@)
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W.A. 2560

v

\ 4

ASNARBIT 2

a a 3 dy [ L% s ¥
AN 4.2 uUnALGIEALATANEAYI8INA (A), ANUFUFUNNEY0I01AA (B), ALV

Yp9ubaan (O) warn155eeuaaul (D) Tuy 958U 19NMIN1SNARBIN 2
AILALABDURINIAL DI LABUSUINAL W.A. 2560



v
o

N1IICLNRYVDIUN
=

21

¥

40
(A)
T T ket n' ]
. ’ I~ \ -

g N rr 2™ "" qt-\“\’ \,‘l\f“-’\'\”' ."\"‘sqo\‘ f"‘\ l'*, ‘v"’fvv
_qg 30 H v
G
= WWW\,MW
€ 20
-
®
N~—
= .
&2 10 4 === auinIEEn
$ Al W Ov T
2
@ gamiiingn

0 T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e TrTT

100

B)

— 80 ]
o
)
V=)
& 60
=
=
= 40 -
1
%
&
< 20 -

0 TITTEETT FFT T T T T L FEEEET T T T T T LET T T TT DT T R T FCEEERRT TR TR TTT T LT T T T TR EE T BT T T T T r e e T e e e e e T

(@)

(Wm™)

ANV ILASLAR

0 T T T T T L T T T T T T T T T T T T T T T T TR T T T T T T T T T T e T T T T T T T T T T I T T T T T T T I T T T T IR T T T T T T T T T I T T I I T T0T

(D)

)

1ARLUAT
5

a

(

ra
L

0 IR L L L LN Nmmmmmmmmmimimmmmmn Lnmmmmummnnnmm i mmmmmmnl N nRmEnnRmAnnmmRR
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W.A. 2561 >

ASNARBITN 3 >

AN 4.3 gun)iigedauaaIgavetaIna (A), ANNTUAUIMSY081NA (B), AINLTY
Yaaladan (O uagn13szivngvesun (D) luriesenineiviinismaaei 3
AaAABUTUIAY 519 lABUNITNHIAN W.A. 2561
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4.1.4 N3NAARIN 4 (HAUNNNTWUS D9 LRBUNgUIBUY W.A. 2562)
gauniasanuazianvedInNAaie wudi YIseunuAus gungiiasan

Y Y 9
a

wazsnanveteaINARieiliAdoy uindannduluifeuliuiay wazilwiey gumvglasanuas

A1aAveseINIARAsATANNLETY wazdaunfigalufouuwieu uindsaintugungll

Y

e

)

D

a9gn wazananvetenmadsniiaanadhuiiounguniay uaziieuliguieu dwiuagamgl

Y

° d & A d' "o = &
QQQWLLagm%ﬁW‘U@Q@qﬂWﬂLﬂaﬂuu llﬂ']ﬂJ']ﬂV]?j@lWﬂﬂU 35.60 D9ALYALYYH IULW'@ULN‘U']EJU L

firnguuniigegauazdiigavesernialade fadosvindu 33.33 ssmwadoa Tuifou
fquieu (nmil 4.4 A)

Arududuivsvesonimade wuh anutudimiindevesenmeiaiedien
routnsmluieununiiius uasifeuduiay Mntuieranasludnlufeusseu uasifey
ngunie Waudls ileudiquisy arududiivsvesenmandsdaufiunniu wasddunn
fianludounnuaen dmiuawesruiuduinsvesonaisludounguaiau fr1gean
winitu 76.55 Wesidud warluifeuwwieu feriaainfu 70.47 wWesidud (nmil 4.7 B)

Amstauvesuasian Tuideudfianuiduvsuaunaniadoinfigedeliou
wawnAy dAuindy 5.07 Wm? sazluideuiifianuiduvssuauaniodsgsigafeiieu
NS SlAiniu 8.16 Wm ™ (n il 4.7 O

nssemevasi lutaadoununiiud fmsssiveresiidefudeudiedos
siosnludouiiuing wasvioy Msssmevesinadefenfivuntulnenasn wasilrigean
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luseuumeu mndulufeungunian Missimevesiineiuniifianas &usunissziney
Youafegan wudl ukeumey denesaniniu 5.96 Tadwnssiedy wavdin1sssive
Y8 RFEATAALURDUNUNTUE UAIAY 5.12 Taduinsnadu (M 4.7 D)
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4.2 MR 1 N15ANYINIIANYDABN NAADNITLATYLAULA LATHANAR
YBINY MY

4.2.1 ANNUGIVBIAAY

AMNgevesaIAuYoIma MY Ll eldsunisdndenenluuiazyiseng
funnsnaiu wudn Saumnsirsiulumeada fong 60-120 Jundsugn Augsvesadiuil
FunnBusuengfdiuiu fleng 120 Fumdagn wui1 nefwnuiilasunisdadenandiuiy
a pds ﬁmq 30, 60, 75, 85 Ju ﬁﬂfawm@waaé"\é’umnﬁqm AB 50.95 WURALUAT 5898911AD
wewvmuiilésunsdarenandiui 3 s fleng 30, 60, 75 Su, S1uan 2 Ass fieng 30, 60 Fu
wagduan 1 asa fiong 30 Yu Selarugeuesdidiuniiy 41.60, 38.67 uay 32.10 iwufiuns
muddu dumgmiuiilisinisdetenen (uay) wslnrmgauedduosdign fe 28.42
WuRlAS (1571971 4.1)

M13197 4.1 ANFIVeIEIAuYema 1M Welasunisdavensnuandaiuluusiag
YIDNENITHITEYAUL

ALEN (LTUALUAS)

Fannans a7gily (Fundslgn)

30 60 90 120
famanond1uau 1 asa fiony 30 u 1097 27.15* - 28.70°  32.10“
faanensiua 2 ads flee 30, 60 T 11.65° -~ 26.75° 29.00°  38.67
faenaniiuau 3 ass ey 30, 60, 75 Tu 1097°  27.32°  3597°  41.60°
findenpnsiuau 4 ase fio1y 30, 60, 75, 85 %u 10,95 2647° 3725  50.95°
Lidnvonen 12377 14.67° 2295  28.42°
Aade 1138 2447 3077 3835
LSD (0.05) ns 10.48 5.87 8.95
C.V. (%) 14.40 27.81 12.39 15.15

ns = LifAukanaeiulun9and (P<0.05)

4.2.2 twiinddudn

g duaaemdivmu deldsunsdindenonluutaztasensfiuansaiy
wuin feuandnedulunisads fiony 60-120 Yundsgn diviinaduandaniumniu
puegfifisdu flony 120 Jundsugn wud1 nawudldSunisdadonendiuau 4 adq
flany 30, 60, 75, 85 Ju fhwirindduanuniian fo 15.08 niuresiu sesasnfo ue vy
fldsunisdarenandiuiu 3 ase feny 30, 60, 75 Tu, 12w 2 Afe Aeny 30, 60 Fu
wazd LI 1 Ase Tleng 30 Yu Fefltmiindrduanindy 11,91, 9.08 uas 7.69 n¥usasiu
pruddy dauvgfwnudilaifinisdadenan (muaw) agildmidndduandesiian Ae 5.17
n3usiedu (M3197i 4.2)
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M15197 4.2 Umtnasuanremg I Weldsunisintenenwanaeiululnasyisen

NS YLAULe
hwidndrduan (nusosu)
GRRRER 918y (Tundslgn)

30 60 90 120
faenansiuan 1 s oy 30 Tu 1.33° 3.07° 3.54° 769
fomanansiuan 2 s fleny 30, 60 Tu 1.39° 3.09° 4.07° 9.08"
fomanansiuan 3 ads flony 30, 60, 75 Tu 1.44° 3.18° 5.45° 11.91°
findanandiuiu 4 ada fiony 30, 60, 75,85 Fu  1.42° 3.00° 5.70° 15.08"
Liidinvanan 1.47° 1.84° 2.70° 5.17°
Aade 1.01 2.84 4.29 9.78
LSD (0.05) ns 1.10 1.29 2.98
C.V. (%) 22.71 2535 1952  19.82

ns = Liflanukansaiulunieada (P<0.05)

4.2.3 UNaIRULA

hindwuisesmgvm deldsumeindensnluustasrengfiunndredu
wudn Seumndnafulumsadd 107y 60-120 Yundagn dwdndrduuisiianfannty
ey ety 120 Fundsugn wui vamudilesunisdavenondiu 4 pss flong
30, 60, 75, 85 U ﬁﬁ;ﬂwﬁfﬂé’ﬁul,t,ﬁquﬂﬂﬁqm A9 4.74 NSURDAY SBIAINIAD wﬁwmmﬁlﬁ%’u
msdaranans LI 3 Ala o7 30, 60, 75 Tu, $1uau 2 Ass flong 30, 60 Tu waeduu 1 ads
flong 30 $u Fedidwiingduwis whity 3,14, 272 wes2.10 niuresiu puddy daune vy
flsiimadatonan (ruaw) seiidmtndwuuisiosiian fo 1.29 nsusafu (sl 4.3)

M15197 4.3 dmtinarsuwiivesna 1y Waldsunsfntensnuansisivluisazyasens

nsLsQLAuLR
s (nSusiosin)
dmmaed 91giiy (Tundslgn)

30 60 90 120
faenansiuan 1 ads oy 30 Fu 0.30° 0.87° 098  2.10“
faranensiuan 2 a3 fleny 30, 60 Tu 0.34° 0.83° 1.00° 2.72%
fotiononduau 3 ade flong 30, 60, 75 Tu 0.36° 0.91° 1.22° 3.14°
dndanandiuiu 4 ada fiony 30, 60, 75,85 Fu  0.34° 0.75° 1.25% a.74°
Lyidnganan 0.38° 0.46° 0.79¢ 1.29°
Aade 0.34 0.76 1.05 2.80
LSD (0.05) ns 0.24 0.20 0.86
C.V. (%) 22.48 20.75 12.59 19.93

ns = Liflaukane1siulunie@da (P<0.05)
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a.2.4 dwiinlugn

thwinluanvesvdvu deldfumsdindensnluusazadnsengiiunnsefy
wud Seusnsredulumeadn fleng 60-120 Fundsgn dwiinluandanfisuntuaueng
fifudu fiony 120 Yundsgn wuth nefwuildsunisdatenansiuiu 4 ass fleny 30,
60, 75, 85 Ju fhiwminluanuniian fe 16.04 nfustedu sesaunde nghvuildsunsee
FoABNTIIU 3 A5 ﬁmq 30, 60, 75 TU, 1IN 2 Ay ﬁmq 30, 60 U Lard1uIu 1 ads
flong 30 Ju Gediwiinluanwinty 12,51, 10.56 way 8.52 n¥udedu muddu daumg i
flsifinsiavenen (munw) widwiinluantosiian fie 6.22 nfustedu (Msfl 4.0)

M13197 4.4 dninluanveana 1y daldsunisdnyensnuandreiuluisazyiseie

nsLasLAULR
shwdriluan (nSusios)
GRIREEE a1gity (Fundsdgn)

30 60 90 120
foranansiuan 1 e flany 30 Fu 1.16% 2.78° 4.74>  8.52¢
famonansiuau 2 asa fiony 30, 60 Fu 1.29° 2.65% 4.90° 1056
faenansiuan 3 ade iy 30, 60, 75 Tu 1.38° 3.08° 7.06° 12.51°
findenandwiu 4 ads fleny 30, 60,75, 85u  1.26° 2.64° A2Y 16.04%
Liidntanen 1,12° 1.36° 3.33¢ 6.22°
Aade 1.24 2,50 546 1077
LSD (0.05) ns 0.86 1.51 3.37
C.V. (%) 22.73 22.28 1806 2033

ns = LfAMULRNFA1UlUNI9aDE (P<0.05)

a.2.5 twiinluutie

dwiirluuisome i deldsunisindenenluiazaseng Aumndraiy
wu71 Sauanaredulunneadf fleny 60-120 Tundsan dhvednluudsdanfiuuinty
puegfiiisdu flony 120 Fundsugn WU ngwuilFSunsingensndiuiu 4 adq
ﬁmq 30, 60, 75, 85 Ju ﬁﬂf'mﬁfﬂiw,ﬁmfmﬁqm A 5.92 NTUADAU TOIAINIAD NYINIU
fildsunisdadonandiuiu 3 ade ey 30, 60, 75 u, S1uru 2 ade Moy 30, 60 Tu
Lazduu 1 Ade ﬁ@ﬁq 30 $u Gethimminluwiavindu 4.55, 3.52 uay 2.78 nSusefi AuaIsy
drundivud lifinisdarenen (auau) axiimiinluwisdesdian Ao 2.25 nfusodu
(A57971 4.5)



27

A19197 4.5 dninluwisvesmg vy Welasunisdadenanuananeiulunsiazyieene

NSLaSYLEULe
dwitnluwsis (nSusiodu)
Aanans a1gity (Fundslgn)

30 60 90 120
fotiononduau 1 ade flong 30 Yu 0.19° 0.84° 1.02°  2.78%
fotiononduau 2 ade flong 30, 60 Tu 0.20° 0.80° 1.19° 352
faenansiuan 3 ads flong 30, 60, 75 Yu 0.23° 0.88° 1.55% 4.55°
findanensiuau 4 asa fleny 30, 60, 75,85 Fu  0.21° 0.78° 1.62° 5.92°
Liidinvanan 0.26° 0.39° 0.82° 2.25°
Aade 0.22 0.74 1.24 3.80
LSD (0.05) ns 0.26 0.34 1.15
C.V. (%) 23.80 23.48 1830  19.63

ns = LifAMuLaNE1INUlunIe@d@ (P<0.05)

4.2.6 3wly

Sruniluveangimvanu eldsunsdavenenluusazdaseyiiunnsnaiu
wu17 dewandiefilumeads ety 60-120 Jumdsgn Sruavludanfunndumueny
i flony 120 Juvdsgn wui nghmuilsiunisdadenensiuau 4 A%s fiang 30,
60, 75, 85 Yu Hmnulusnnilan fe 648.00 Tused sesawunie vgwuildsumsiatenen
$runu 3 ads fiong 30, 60, 75 Yu, shuau 2 s Tioy 30, 60 Tu wagdau 1 Asa fleny 30 Tu
Fafdnnuluminfu 519.25, 418.00 uax 361.00 lusesu muddu drumgvudilifiniseds
Yonen (AruAw) aildmnulutdesiian fe 291.75 Tusodu (15137 4.6)

M19199 4.6 Snnuluem wu Weldsumsfinenanusnmeiuiuusiagy et maasaysule

9wl Qusiafu)

damnand 918 (Tundslgn)

30 60 90 120
findenensiuau 1 a%a fiony 30 Tu 1250 231.50*  252.00  361.00“
findamendiunm 2 ade fiong 30, 60 Tu 13.25°  227.00°  349.75°  418.00
findanensiuau 3 asa fieny 30, 60, 75 u 16.25°  242.75*  476.75%  519.25°
dndanensiuau 4 asa fiony 30, 60, 75, 85 14257 221.00°  503.75°  648.00°
Lidnganan 17.75°  129.75°  205.00°  291.75°
Aade 14.80 21040 35745  447.60
LSD (0.05) ns 8225 10593  118.37
C.V. (%) 24.08 25.38 19.24 17.16

ns = LifAukanea1eiulun19ad® (P<0.05)
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4.2.7 uitly

fuiluremd vy eldfunsindenenluusazdaseongfiunnd eiu
wuin feruandeiulunieadd ety 60-120 Fundadgn Audllufienfiuminduaiuog
ity fiony 120 Yundsgn wuth nefwmuilésunisdatenansiuiu 4 ass fleny 30,
60, 75, 85 Yu fluitlusnilan Ao 1,318.93 maeufiues seswwnfe nghmuAlasy
msdmtenens I 3 AYe ‘1’71'@'194 30, 60, 75 TU, U 2 sy ‘1’71'@'194 30, 60 T LAz 1 sy
flo1y 30 Yu Fedfudiluwindy 1,01.79, 830.60 waz 700.63 MIUTBUALIAT AINEIFY
drungwnudilddnnsdarensn (muaw) wwdifuilutesiian Ae 463.45 marawufians
(AN91971 4.7)

dl ‘i’ tﬂl L4 d‘ Yo o 1 ! U ! 1 a a
19790 4.7 Wuﬂwawmmm LllE)l(ﬂTUﬂ']iG]@%@ﬂ@ﬂLLﬁ]ﬂG\Nmﬂuu@ﬁ%%’)ﬂ@"lqﬂ"liL‘ﬂﬁQJ}Lﬁ]UIG]

dgl d‘ =
NUNLU (P15 19%TURLLAT)

GRIREER a1gity (Fundsdgn)

30 60 90 120
findenonsiuiu 1 asa fiony 30 Tu 85.61° ~ 224.96°  303.56  700.63“
fndenanduau 2 A fie1y 30, 60 u 89.47°  210.82°  358.91°  830.60™
dindanendiuiu 3 asq fieny 30, 60, 75 u 113.14°  229.18*  48541° 1,041.79°

findenandmau 4 ass ﬁaﬁq 30,60, 75,8591  92.16"  202.82°  501.57° 1,318.93°

luisinvonen 115717 137.48°  239.40°  463.45°
Aade 99.21 201.05  377.77  871.08
LSD (0.05) ns 62.30 116.67  263.18
C.V. (%) 21.02 20.13 20.05 19.61

ns = LfAMULRNE1IRulunIe@d® (P<0.05)

4.2.8 dydiuiily

dafuiiluremdnnu Weldsunisdatensnluusiassengiinaneiy
wu Sleuandnaiiflunsadd fleng 60-120 Yundsign dedftuiludenfissndunuoy
fuindu flony 120 Fuvdsgn wui nemuildsunsdatenendiuau 4 ada fiong 30,
60, 75, 85 Ju ﬁﬁ%ﬁﬁuﬁivmmﬁqﬂ A® 1.81 599a91AB mjwmmﬁié’%’umaﬁw&a@aﬂ
S 3 Ada e 30, 60, 75 Fu, $1uau 2 p3s 97 30, 60 Tu wagdwau 1 a3 flong 30 Tu
Fefiduiiiuiily wiafu 1.42, 1.13 uaz 0.96 audsu daungmud ldinsdadenen
(munw) wdisviiuiilutesdian fe 0.63 (il 4.8)
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M99 4.8 avdnuiluremg vy Welasunisdatenanuanaiaiululsiasyieigy

NSLaSYLEULe
ity
dwnaed 91y (Tundaan)
30 60 90 120
findenensiuau 1 asa fiony 30 Tu 0.11° 0.31° 041 0.96“
famonandiuau 2 asa fiony 30, 60 Yu 0.12° 0.29° 0.49° 113"
indonansuIL 3 Ads ﬁaﬁq 30, 60, 75 WU 0.15° 0.31° 0.66° 1.42°
dindanensiuau 4 asa fiony 30, 60, 75,85 Fu  0.12° 0.28° 0.68 1.81°
Liidinganan 0.15° 0.19° 0.32¢ 0.63°
Aade 0.13 0.27 0.51 1.19
LSD (0.05) ns 0.08 0.16 0.35
CV. (%) 20.62 19.71 20.29 19.52

ns = LifAMuLaNE1INUlunIe@d@ (P<0.05)

4.2.9 UIMUNABNEN

iwiinnenantamsivu deldsunsindonenluurazansengfiuansiy
wud1 fauansreiulunead fo1g 60-120 Yundsugn hminaanandanfiuinniy
ey i g 120 Fundagn wud newniuilifimsdatenen (aauaw) it
maﬂammﬂﬁam M9 5.02 ﬂ%’miaéfu ELNGNVRLD) mﬁwmwuﬁlﬂ”%“umif?fmﬁzfamaﬂﬁi’mu 1 ﬂ%’jﬂ
mma 30 Ju, S92 A%e floy 30, 60 Tu wagduau 3 ads fleny 30, 60, 75 Tu Tadl
umuﬂmaﬂammmu 3.99, 3.66 Uay 2.86 ﬂimamu Ay dnmg wuildFunsindonon
$nu a pds flang 30, 60, 75, 85 Su sedidwminnenantiontian Ao 2.24 nusesi (il 4.9)

M15197 4.9 Umtineenanvemg I dWaldsunisintenanuansneiuluisasyisens

N5l YLHULe
hwiinpenan (nfusad)
GRPREY 91giiy (Jundsugn)

60 90 120
findanansiuiu 1 ada fiony 30 Yu 0.80° 2.92° 3.99°
findamensiuan 2 ade fiony 30, 60 Ju 0.84° 2.10° 3.66™
findamensiuu 3 ade fieny 30, 60, 75 Fu 0.86° 1.88 2.86%
Farenonsiuiu 4 ade ﬁmq 30, 60, 75, 85 Ju 0.86° 1.49¢ 2.24¢
Liidnvonen 1.28° 3.79° 5.02°
Aiade 0.93 2.43 3.55
LSD (0.05) 0.22 0.53 0.91
CV. (%) 15.86 14.23 16.71
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4.2.10 dviinaanuis

tiineenuiswemevu deldsunsiatenenlusiazdenyfiuanstety
wuin feuandneiulunieadd fleng 60-120 Yundalgn dwidneenuisdiAniumniu
pogTiiintu fleny 120 Fundsgn wut wevmuiilifinisdadenen (muau) fhiuin
mamﬁqmmﬁa@ fiD 1.45 nilsiaAY 0909170 mﬁ’wmmﬁlé\’%’umsﬁmﬁamamﬁ’mu 1 ﬂ%ga
‘mma 30 Fu, $1uau 2 afa 0y 30, 60 Fu wazdiuau 3 As Aeny 30, 60, 75 Yu Fadl
mmﬂmammammu 1.15, 1.05 waw 0.82 niusiafu nad1i muwmmmwlmumim
Yomensiuiu 4 ads flong 30, 60, 75, 85 Yu agihimiinnenutistiosiian fio 0.64 nfudedu
(A5 4.10)

M19199 4.10 Ywtineenwiavemg v Weldsunisdntenanwandeiuluisasyisen

NSRS Aule
shviinaanutis (nfudadu)
GRREN 91giy (Jundsugn)

60 90 120
findenensiuau 1 asa fieny 30 Ju 0.23° 0.86° 1.15°
FaranonsiuIu 2 Ase ﬁmq 30, 60 Ju 0.24° 0.62° 1.05%¢
findenensiuau 3 asa fiory 30, 60, 75 Tu 0.25° 0557 0.82
findenensiuau 4 asa fiony 30, 60, 75, 85 Tu 0.25° 0.43° 0.64°
liidingenen 0.37° 1.13° 1.45°
ALady 0.27 0.72 1.02
LSD (0.05) 0.06 0.18 0.27

V. (%) 16.64 16.17 17.30

4.2.11 dwiinsinan

dwiinsnasuemg L ielisumsdavenenluliayiseigfiunnsnsiu
wuin fausndtedulumeadd feny 60-120 Fundaugn shninsnandandfisuniy
puegfifisdu flony 120 Fundsugn wui1 ngwuilFSunsingensndiuiu 4 adq
ﬁmq 30, 60, 75, 85 Ju ﬁﬂf’]wﬁfﬂﬁﬂammﬂﬁqﬂ Ao 7.32 NSUFADAU TO9R9UNAD WEY 19U
fildsunsdadonaniiuiu 3 ade fleng 30, 60, 75 Fu, §1udw 2 A fleng 30, 60 fu
wazduau 1 ade fleny 30 Fu Feihimdnananuiniu 4.76, 3.58 uar 2.70 nfusadu sy
daungvnuitldiinisdadensn (auaw) asidmidnsnantiesiian fe 1.98 nfusiedy
(m57971 4.11)
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M15197 4.11 Wninsnanveng vy Waldsunisdadenanuansiaiulunsiazyiseny

nsLRsYLAULe
thwiinsinan (nSusiad)
GRIPRER 918y (Tundslgn)

30 60 90 120
faenansiuan 1 s oy 30 Tu 1.36° 2.47° 258 2.70“
fotiononduau 2 ade flong 30, 60 Tu 1.45° 2.46° 293" 3.58"
fomanansiuan 3 ads flony 30, 60, 75 Tu 1.73 2.57° 3.64° 4.76°
findanandiuiu 4 ada fiony 30, 60, 75,85 Fu  1.61° 2.44° 3.69° 7.32°
Lyidinganen 1.89° 1.91° 1.96° 1.98°
Aade 1.61 2.37 2.96 4.07
LSD (0.05) ns 0.48 0.64 1.45
C.V. (%) 23.16 13.29 14.18 23.25

ns = Liflanukansaiulunieada (P<0.05)

4.2.12 ﬁmﬁnifmuﬁq

umuﬂmmmwammmm Lualmsumsmmamanimmaazmmwmemmu
i Seiunnseiuluniaia 7 fleny 60-120 Fumdaugn mvmﬂi'mmemmumﬂﬁuumuma
sty fiong 120 Fundagn wut mgwmmwlmumsmmamaﬂmmu 4 a%a i 30, 60,
75, 85 Ju ﬁifmﬁ’ﬂimuﬁﬂmmﬁqm AD 1.88 NSUABDAU TBIAILIAD mﬁwmmﬁlﬁ%’umiﬁm
YonansauIu 3 ass fBng 30, 60, 75 $u, 39 2 Ad9 Aene 30, 60 Yu wayd LAY 1 it
flony 30 Fu Feiidhudnmnudariaty 134, 1.00 way 0.77 n¥udediu snuddudaundmnu
flaifinsiagonen (mua) axihiminmnuisiesiian Ao 058 nfusedu (3197 4.12)

M15197 4.12 dmtinsnuisuesmg nu Welasunisangenenwanaieiuluwsiazyisens

AUl
hwinsnusis (nSusiod)
demmaed 91giiy (Tundslgn)

30 60 90 120
faenansiuan 1 ads oy 30 Fu 0.20° 0.47° 048>  0.77¢
fatienonduau 2 ade flony 30, 60 Tu 0.23° 0.44° 0.55 1.00%
fotiononduau 3 ade flong 30, 60, 75 Tu 0.26° 0.48° 0.73° 1.34°
findananduu 4 ada fiony 30, 60, 75,85 Fu  0.25° 0.44° 0.73 1.88
Lyidnganan 0.29° 0.33° 0.38° 0.58°
Aade 0.25 0.43 0.57 1.11
LSD (0.05) ns 0.09 0.16 0.35
C.V. (%) 23.73 13.89 1798  20.64

ns = ifAukans19iulun19ad® (P<0.05)
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4.2.13 §03N15Q3YLAULN

FRI1N19LA3 YLAULAVDINY 1A Lﬁalé’%’umséfmfamaﬂiul,wiawﬁmmq
fuanrstu wudn dauandrsiuluneadd deudfiony 0-30 luauds 90-120 Yundsugn
flony 90-120 Fundavgn wuih nefuildsumssindenandiuau 4 ads fleny 30, 60, 75,
85 Yu fignmaadguiulmnniian e 4.18 nfusemaaunsiotu sesmunde namiu
fldsunsdarenandiuau 3 ase fleny 30, 60, 75 Yu, S1uu 2 af ey 30, 60 Fu
wagdan 1 ade fieng 30 u Falidnsnaiaiyfivle iy 2.65, 2.25 uay 1.57 n3u
sopnsasieTy audiy dumgvuitlbiinsdatenen (ruas) awlidnsnisaTyduls

Weeiian Ae 1.11 nudemsisunsiaiu (15199 4.13)

A1919% 4.13 dnTnTasaiiulavag iy Welssunisintenantanansiululnaz i

918Nyl
gnTINTseYLAULle (NTusRIILATHOTY)
deinand 218ty (YTumasugn)
0-30 3060 6090  90-120
foranansiuan 1 e flony 30 Fu 0.32° 0.78° 0.43° 1.57
faenensiuau 2 ey ey 30, 60 Tu g5y 0.70° 047°  2.25°
fotiononsuau 3 ads flony 30, 60, 75 Tu 0.39% 0.76° 0.70*  2.65°
findanensiuau 4 asa f91g 30, 60, 75, 85 3 0.36" 0.65° 0.83° 4.18°
Lidnyanan 0.43° 029°  o71®*  1.11°
Aade 0.37 0.63 0.63 2.35
LSD (0.05) 0.06 0.18 0.30 0.68
C.V. (%) 10,99 1884 3108  18.79

4.2.14 UIRUNLIAITIN

UnvtinissInvemg Y Weldsunisdndenanluusiazy e uansieiu

wuin feuandnaiulunsadia Aeny 120 Sundsugn wuin nemuildsunsdadenen
117w 4 ass fleny 30, 60, 75, 85 Tu Twinuisrmanndign fe 12.55 nfusedu so3a%n
R mﬁwmmﬁlﬁ%’uﬂ']'ﬁé’fﬁﬁtﬁ'aﬂam‘imu 3 ps ﬁmq 30, 60, 75 34, 91U 2 A%y ﬁawq 30,
60 Tu way 1 1 A%e ﬁmq 30 S FefivinusteTumindy 9.05, 7.25 way 5.65 NSUABAU
iy daungunuitlifinisdndensn (nuaw) sxiidminuissiudesiian Ae 4.12
n$usiesi (Ans19i 4.14)

4.2.15 NananUInun Uit

o =

nandnnidnlusisvema i Weldsunisindenanlunsiasyiteny
uand1aiy wudn dawandeiulunieada o1y 120 Tundslgn wul1 wemunlasu
nsngenaniIuIu 4 a3 ey 30, 60, 75, 85 Ju dnandmiminluuiainiian Ae 81.21

NSUABAITINAT FeaNAD Ve vUNlaTunIsAnYanand L 3 ASY N0y 30, 60, 75 4,
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U 2 ASI 71918 30, 60 Tu way 31U 1 ASI Neng 30 Tu Bellnandsnmvinluniaingu
62.46, 48.26 Way 38.11 NSUADAITINUAT AIUAIAU @IUNY1WNIUT LI NTAnTanen
(PIUAY) iiandndmvtinluwisiosian Ao 30.85 NTUFBAITINNAT (AN5199 4.14)

4.2.16 Gvilnuinen
srtiiuiieveang iy Wslasunisdntenantulsazgisengfiuaneneiu
= Y] ) Al v oad A ' o aa =
191y 120 Jundagn wudi Tedwdiiuinedldunndeiulunieada (N1 4.14)

= S @ 1% a 3 9 D2 U oA @ Al o A v ve
M19199 4.14 Uniinuiany nandaindnluiie wagdsdinuifearememiu Weldsy
msdnvenenuansaiuluisazieegn1saTyiule

UINLA NaNAANATN o A
a o o YU
GNI2I3N LIANIAU 6‘L‘ULL‘Vi\‘] ¢ A
& T b, W LAULAYA
(NSUMBAL) — (NTURBDAITINLUAT)
indananiiuau 1 A3 Miene 30 Ju 5.65° 38.11< 0.48°
inanandIuIu 2 A3 197830, 60 Tu 7.25° 48.26° 0.49°
indenand iy 3 AT Moy 30, 60, 75 U 9.05° 62.46" 0.50°
AnYenend Il 4 ATy 8y 30,60, 75,85 U 12.55° 81.21° 0.55°
laidndanan 4.12¢ 30.85¢ 0.47°
Alade 772 52.18 0.50
LSD (0.05) 1.55 15.78 ns
C.V. (%) 13.07 19.63 10.97

ns = Wifimnuwanateiulunisada (P<0.05)

4.3 n1neaRel 2 msAnurliauasges iy wazszauanududuluniRany
WANFANNAU NTADNITAIYAULN UASHANENVDINGY NI

4.3.1 ANGIYRLATAY
A ITsE IR WL SAfiud unuengfinind u uandlolddy
msdaiugosluuivfiuandieiu wuh amtigeesduiinnuuandatuluneadAdaudeng
90-120 JundsUgn fleny 120 Tundagn wuin vemdildunsdanunsaiuivelsadn
fmnugevesdwuanniian Ao 63.32 lwufuns sesaunie vavudldsunsdaviunilag
Jm9lwa fanugsvesddumindu 55.90 wufiluns daumgmudlafunsaawudiney
wilnugsvosddutioniian fe 47.51 iwufians (151971 4.15)
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M13197 4.15  A1UgIvesaIduve g1 Welasunisdaviugesluunvusazyiln
Tusgauanududununnsneiy

ANLEN (URLIAT)

Amaaos 91giiy (Jundsugn)
90 120
wllpvosgesluuiy (A) NIAFULUDLIAAN 53.22° 63.32°
wilpatamslea 44.35° 55.90°
dlinou 36.86° 47.51¢
SEAUAITLTULUNSAANY (B) 0 ppm 54.36° 64.60°
50 ppm 52.28% 61.11%
100 ppm 51.25%¢ 59.44°°
150 ppm 4410 57.07%
200 ppm 43.33% 52.93
250 ppm 35.80% 49.36%
300 ppm 32.54° 44.54°
Aade 44.81 55.58
LSD (0.05) (A) 6.70 5.20
LSD (0.05) (B) 8.23 6.25
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 17.45 10.93
C.V. (%) (B) 19.21 11.76

ns = LfAMULRNFA1UlUNI9aDE (P<0.05)

dmsunamnudildsunsdarusesluufivluseduanududuiiunnsiai
wuin daunaneisiulunieada fong 90-120 Sundaugn fleng 120 Sundsgn wuiy
nef i il sunisdaniugesluuiiv (Muau) faiiugevesanduiniign Ao 64.60
WURLUAT T9989U1AD mﬁwmmﬁlﬁ%’umiﬁ@vﬁuaaﬁmuﬁfﬂmzﬁummLﬁi’J’:u 50, 100, 150,
200 wag 250 ppm s?faﬁmmqwaaa"ﬂﬁu WU 61.11, 59.44, 57.07, 52.93 wag 49.36
WURIAS AUEEU daungviuiildsunisianiusesTuuivluseduanududy 300 ppm
wilmugaesandutioniian fe 44.50 lufiluns

432 dwiindduan
g uaavemdvu Sefisdunuens ity waadleldumsianiy
gosluufiafiunndratu nut dwiindrduaniimnuuendisiulunsadfdaudeny 90-120
Yundsugn fiong 120 Sundsugn nui udfwmuitlésunsdarudiiney fuwindwuan
wnfign Ao 11.50 niusedu sosannde udfwmuildumsiarunsaduiveisadnihiiniin
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Sdudn Wiy 9.58 nfusedu warugmanuiildsunisaaiunlaatansleaas i
Sduantiooiign fo 7.62 nusiosiy

dnsungmnuiilasunisianusesluuivluseduanududuiivanenetu
wuin danuuansirsiulunieadd flong 90-120 Sundegn fleny 120 Yundsgn wuiy
vgnuiildsunsdanusesiuuinluseduanududu 200 ppm ﬁf’mﬁﬂé’ﬂé{uaﬂmﬂﬁqﬂ
Ao 11.72 nfusedu sesasnfe wgmmuildsunsdaniusesluuiiaslusesuanududu
250, 300, 150, 100 kag 50 ppm F el windrduan windu 11.31, 10.67, 9.92, 8.58
way 7.92 n¥uredu muddy wagnamuilildiunisdanugesluuiiy (auaw) awdl
ihwiindduantiesiian fe 6.86 niusedu (m3efl 4.16)

A1919% 4.16  Uminandudaveg vy Welasunisaanugesiuuisudazytn Tuszau
AMLIUTUTILANAISY

UIATNARUER (NSUADAU)

deinand 91giy (Jundsugn)
90 120
ylinuesgasluuiiy (A) NINIULUBLIAAN S5k 9.58"
wilaadinsilaa 3.89° 7.62°
anou 6.97° 11.50°
STAUAMTLTULUNITAANUY (B) 0 ppm 3.86° 6.86°
50 ppm 4.40% 7.92%
100 ppm 5.17< 8.58
150 ppm 5.44°¢ 9.92%
200 ppm 6.91° 11.72°
250 ppm 6.32% 11.31%
300 ppm 6 AP 10.67%
Aade 5.46 9.57
LSD (0.05) (A) 0.75 1.38
LSD (0.05) (B) 0.92 1.57
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 16.09 16.90
C.V. (%) (B) 17.79 17.23

ns = LifAukanea1eiulun19ad® (P<0.05)
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433 dwiindduuds

iaindduuisveangmu fandudunuengfiuindu uasileldsu
msanvusesluufiafiunndisty wuin dwindduutsdemuunnnsiulumsadfdaud oy
90-120 Jumdaugn flony 120 Tundsugn wudr vghvuiildsunisdariudiiven i
Ssuuranniian fe 5.29 nfusiedu sesasnfe vemwiildunisdariunsaduiueisadn
Thiwmindduuis Wiy 4.04 ndusedy wazvgmudilasunsaanunlaadmsleaass
g duuisosiian fo 2.43 niudedu

dnsundmnuiildsunsdarugesluuiivluseduanududuiiuansiai
wu31 danuuansirsiulunieada fiong 90-120 Yundsugn fleny 120 Yumdsgn wuin
wg Uil sunsaaiugesluuiivlussduaanududy 200 ppm dumindduniann
fign fo 5.28 n3usedu setaunde v muldunsamiusesliniivlussiuauduty
250, 300, 150, 100 wa% 50 ppm T s urninarduusis i1y 4.86, 4.51, 4.23, 3.64
uaz 2.87 niusedy muddy wazngvaudilaldfunsdarusesluuiiv (auaw) 9:d
hwiingduuiatosiian fe 2.06 nfusedu (edl 4.17)

A15190 4.17  Uwidnadunisrsng miiu i eldsunis@anuges luunisunazaile
TUsEAUAULULTUALA NAI9Y

YIAUNAAWLIAS (NTUADAL)

dammaes ongity (Junasdgn)
90 120
wlavasgesluuiy (A) NIATULUBLIAAN 1.46° 4.04°
wilradinailea 1.18° 2.43°
divlau 1.70° 5.29°
sysruanuutulunsdany (B) 0 ppm 1.06° 2.06°
50 ppm 1,245 2.87%
100 ppm 1.35 3.64<
150 ppm 1.49% 4.23"
200 ppm 1.74° 5.28°
250 ppm 1.67%° 4.86%
300 ppm 1.57%¢ 4.51%¢
Aade 1.45 3.92
LSD (0.05) (A) 0.14 0.78
LSD (0.05) (B) 0.23 0.90
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 11.27 23.25
C.V. (%) (B) 17.22 24.09

ns = kifiAuLans19iulunI9ad® (P<0.05)
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4.3.4 thainluan

thwinluanvesmdvu fafisdunmuegfiuniu uasdleldsunisdany
gosTuufinfiunnsnatu wudn dnidnluandauuandrsiulunisadfdausong 90-120
fumdsdan fiong 120 Jumdsgn wui vefwuildsunisdanudiveu duiwidnluan
uInfian Ae 16.15 nfusedu sesaande ngvudldfunisdanunsnduiveisadn
fumdnluan Wiy 13.61 ndusiedu warngmuildSun1sdanunilaadonslea
wwihwinluantosiian fe 9.67 niudedy

dmsundmnuiilasunisianusesTuuivluseiuanududuiivansetu
WU dAnuunnsinesnuluniaiis ‘ﬁmq 90-120 Tunaslgn ﬁmq 120 Funasugn nuin
wgmudi e sunisdanusesTuuiivluseduaiuida 200 ppm ﬁﬁfmﬁ’ﬂiuammﬁqm Gh)
15.82 NSUADAL TBIAIUIAD mﬂﬁmwuﬁlﬁ%’umsﬁmﬂuaaﬂmuﬁﬂmzﬁumwm%’u 250, 300,
150, 100 waz 50 ppm Gaivmiinludn winiu 14.60, 14.26, 13.32, 11.97 waz 11.31 3y
sosu nudy uaevgvnuilailaumsdanuseslaudiie (muau) seddwiinluandesiian
A 10.25 n¥usiodu (3197 4.18)

a H ) o = Yo = | - ' A )
A19199 4.18  mtinluaavesa vy Weldsumsaanugssluuivunazaiia Tusyauaii
DUTUNLANFIY

Yrvinluan (nSusamu)

dammaes ongity (Junasdgn)
90 120
wlavasgesluuiy (A) NIPFVLUBLIAAN 9.00° 13.41°
wilaatmslea 7.04¢ 9.67¢
DU 10.91° 16.15°
sysruanuutulunsdany (B) 0 ppm 6.16° 10.25°
50 ppm 105 11.31%
100 ppm 8.28 11.97%
150 ppm 9.32" 13.32¢
200 ppm 11.12° 15.822
250 ppm 10.91° 14.60%°
300 ppm 9.87% 14.26®
Anade 8.98 13.08
LSD (0.05) (A) 1.24 1.38
LSD (0.05) (B) 1.43 1.57
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 16.11 12.37
C.V. (%) (B) 16.68 12.61

ns = kifiAuLans19iulunI9ad® (P<0.05)
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4.3.5 thuinluudte
dinluwiswemg vy Senfistumuoigfinniy uasdleldsunisdamin
gosluufiafiunnsiatu wudn dindnluudsfianuunneisiulunisadfdoudeny 90-120
fumdsdan fleny 120 Jundsugn wuth udhvuiildunisdanuddiveu hiudnluuks
wnfign fe 4.12 n¥ustesu sesaunie nwmuiildumsinrunseduivaisadn fhiuin
Tuwke wirifu 3.41 ndusedu uwazugvuillasunisaanunlnadmsleaszdiimin
Tuuistienfian fe 2.46 n3usesiu
dnsundmnuiilasunisianusesTuuiivluseiuanududuiivansetu
WU danuuansinesnulunigais ﬁaﬂq 90-120 {unaslgn ﬁaﬂq 120 Funasugn wuin
wgvuildsunisaanusesTuuieluseduaudy 200 ppm ﬁﬁf'mﬁfﬂiml,ﬁqmﬂﬁqm R
4.04 ASUADAYN TDIAYHUIAD mjwmmﬁlﬁ%’um'ﬁm\iuaaﬂmuﬁﬂuizé’ummLﬁffm 250, 300,
150, 100 waz 50 ppm Tedlinainluniy windyu 3.74, 3.65,3.40, 3.06 uay 2.89 nYusiafu
paddu wasngvuiililaunisdenusesluufin (muau) asthiutnluwislosiian Ao
2.52 n¥usiedy (93797 4.19)

A1519d 4.19  dminluwisresng iy Welasunisdanusesluuisurazsin Tuseau
AMLTUTUTILANAISU

Prnlunia (NSUADF)

dammaes ongity (Junasdgn)
90 120
wlavasgesluuiy (A) NIPFVLUBLIAAN 2.56° 3.41°
wilradinailea 2.00° 2.46°
divlau 3.11° 4.12°
sysruanuutulunsdany (B) 0 ppm 1.75¢ 2.52°
50 ppm 2.05% 2.89%
100 ppm 2.36 3.06
150 ppm 2,66 3.40"
200 ppm 3.17° 4.04°
250 ppm 3.11% 3.74%
300 ppm 2.81%¢ 3.65%
Aade 2.56 3.33
LSD (0.05) (A) 0.41 0.41
LSD (0.05) (B) 0.47 0.45
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 18.72 14.42
C.V. (%) (B) 19.26 14.36

ns = kifiAuLans19iulunI9ad® (P<0.05)
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4.3.6 3wy

Srualvremg v fanfistumuoigfininiu wasdloldsunsdnmu
gosluufiafiunnsiatu wuin Sruaulufinnuuandsiulunisadfdausony 90-120 Tu
ndagn o1y 120 Yumdagn wuin vehwnuildsunsdanudiineu Twauluanniiga
fio 868.48 lusiadu seasunfe wgvuiildsunsianunseduuelsadn dduaulu wifu
681.24 lusiadu wazvgmuildsunisdenunilaadmslvaszddmauludosiian fe
397.29 lusiasu

dnsundmnuiilasunisianusesTuuiivluseduanududuiivansnetu
WU AAnuuansnesnulunisaia ﬁaﬂq 90-120 Tunaaugn ﬁaﬂq 120 Funasugn wuin
v vnuitldYunsdaviugeluuiirluseduaudy 200 ppm fdwauluinnian fe
861.56 MUFDAY TDIAIUIAB mﬁwmmﬁlﬁ%’um'ﬁamv'uaaﬁmuﬂﬂuizﬁummL%’m 250, 300,
150, 100 @z 50 ppm Bafisiuanlu whifu 820.00, 747.67, 678.22, 563.00 way 487.89 lu
sesu audiy waznamauililisunisdamusesluuiiv (mua) axlidnnululiesdian
fio 384.67 Tuslasiu (A137971 4.20)

A19190 4.20  Srndluremgmnu Welasumsaawusesluuiudazyin Tusydummgudy

Tumnaaiy
Tl (usaau)
dammaes ongity (Junasdgn)
90 120
winvasgasluuniay (A) NINTULUBLIAAN 453.67° 681.24°
nilaadnalea 306.86° 397.29¢
DU 578.86° 868.48°
sysruanuutulunsdany (B) 0 ppm 328.33° 384.67°
50 ppm 375.56% 487.89%
100 ppm 427.67< 563.00<
150 ppm 447.44" 678.22°
200 ppm 545.67° 861.56°
250 ppm 516.44%° 820.00%°
300 ppm 484.11°¢ 747.67%°
Anade 446.46 649.00
LSD (0.05) (A) 54.41 109.88
LSD (0.05) (B) 70.75 167.39
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 14.22 19.76
C.V. (%) (B) 16.58 26.98

ns = kifiAuLans19iulunI9ad® (P<0.05)
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437 uily

fuilureamdnanu ﬁﬁi’nﬁmﬁummmqﬁmﬂﬁu wazifleldsunisdnviu
goslunfivfiunndtedu wuin Auiluienuunndstulumseifdouseny 90-120 Yuvdagn
flongy 120 Fundsugn wuin wemudldsunsdanudiveu diuilunniian Ae
1,188.19 MIIUTUALAT T0%89Re g Ui ldsun1saatunsnduiveisadn Suily
Wity 939.53 psramuRiuns warngvaudilesunisaanunilaadomsleassdiuily
tioeiian Ao 511.82 maawudiuns

dnsundmnuiilasunisianusesTuuiivlusesiuanududuiivansneiu
wuin diuiluanuuandrafulumaadi Aeng 90-120 Jumdsgn fony 120 Yundsugn
wud nemnuiilesunsianusesluuiiasluseduainady 200 ppm ﬁﬁuﬁiumaﬁqﬂ Gh)
1,143.43 @151 5URALUAT TOIANIAD mﬁwmmﬁiﬁ%’umiaquaaﬂuuﬁﬂuizﬁummLsﬁ:u
250, 300, 150, 100 ba% 50 ppm @ vilil ufilu winfu 1,020.08, 923.57, 911.05, 791.84
Lag 735.46 ANTNBUALNT Aud vy wagnavanuildldfunsaanusesluuiy (aauew)
wiifuilutiosiian fo 633.50 maruguRiuns (i 4.21)

=] & o A v ve Shng = ' a ) v v
MN1519N 4.21 WUVIGLUSUENMQJI']W'NU L3Ja‘lﬂ3Uﬂ7§@@WUﬁ@ﬂﬂJuWSULLCﬂa35UU® GL‘L!ﬁgﬂUﬂ'mﬂJLsUllsUu

Tupnsaiy
Nuily (asuRiuns)
davinaes angity (Tundsdgn)
90 120
winvasgasluuniay (A) NIAFULUBLTAAN 609.24° 939.53°
wilmadmsilga 381.53¢ 511.82°
dvineou 757.91° 1,188.19°
syaruanuatulunsaany (B) 0 ppm 366.83° 633.50°
50 ppm 468.79% 735.46%
100 ppm 525.18< 791.84
150 ppm 634.38" 911.05
200 ppm 774.77° 1,143.43°
250 ppm 663.41%° 1,020.08%
300 ppm 646.90° 92357
Aade 582.89 879.85
LSD (0.05) (A) 114.00 127.74
LSD (0.05) (B) 130.74 147.34
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 22.82 16.94
C.V. (%) (B) 23.46 17.52

ns = kifiAuLans19iulunI9ad® (P<0.05)
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438 fuidiuily
dffuiluremdimiu fanfivtunuoisfinniy wasdeldfunsianu
goSluufinfiunnsnetu wud deiifuilueuumnsnstulunmsedfdouseny 90-120 Sundsgn
flo1g 120 Yundadgn wuin vgvudlédunisdeviudiivleu ddvdnuiluinniiga Ae
1.63 s0%0a7e ndmnuildTunmsaariunsndvivewsaan Sisvdituiily wihiu 1.28 uaw

I =

wevuildsunmsdanunlaadmlvaseddviiuiludesiian fe 0.70
dmsundmnuiilasunisianusesTuuivlussiuanududuiivansetu
wuin ddaiiiudluuandratulunsads dengy 90-120 Jundsugn fleny 120 Fundsugn
WU ngvuildsunisianusesTuufinluseduaudu 200 ppm ﬁé’mﬁﬁumumﬂﬁq@
Ao 1.56 s0%a3unAD N vuiildSunisianusesTuuivlusefuanuda 250, 300, 150,
100 waw 50 ppm Gl wintu 1.39, 1.26, 1.24, 1.08 uay 1.00 masey wazwg

nlalgsunsianusesiuuiiy (rauaw) Aelidviiiunlutieenas fe 0.87 (AN5199 4.22)

dl % ddﬁl d’ ¥ dl' vV = 1 6" S 1 a Y
A1519% 4.22  aadiunluvesuginanu Weldsunisdanugesluuivinazyia lusyau
AU TUNLANFNGY

o \

pastinulu
GRUBREE 918y (Jundgn)

90 120
ylauesgasluuiiy (A) NINFULUBLIAAN 0.83° 1.28°
wileadangilaa 0.52° 0.70°

a9vlou 1.03° 1.63°
SYAUALINTULUNIRANY (B) O ppm 0.50° 0.87¢
50 ppm 0.64% 1.00%
100 ppm 0.71 1.08<
150 ppm 0.87°¢ 1.24°
200 ppm 1.06° 1.56°
250 ppm 0.90%° 1.39%°
300 ppm 0.88% 1.26™

Auade 0.79 1.20
LSD (0.05) (A) 0.15 0.17
LSD (0.05) (B) 0.17 0.20

LSD (0.05) (AxB) ns ns
C.V. (%) (A) 22.70 16.79
C.V. (%) (B) 23.33 17.49

ns = LifAukane1eiulun19ad® (P<0.05)
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4.3.9 dhuinasnan

dwmiinonanvemevu faiutunuegfiinndy wasndleldsunsd ey
gosluufiafiunnsiatu wuin dninnenasiinnuuansisiulunsadfdoudeng 90-120
Fundeugn fieng 120 Yundsugn nuin nefwmudildsunisdanunilaatmslea
fiwilnaenanuniian fo 5.33 nfusedu sesmunie v vmuildsumsianunsadueisain
fhmiineonan wihiu 4.88 nSusiody wasvgmnuiildsumsaawusiineussiiminaenan
tioeiian Ao 3.57 nusredy

dmsundmnuiilasunisianusesTuuivluseiuanududuiivansetu
WU dAnuuansinsnuluniaia ﬁmq 90-120 Tunaslgn ﬁmq 120 Funasugn nuin
nevuitlaildumsinnusosluuiia (aauew) findnaenanuinitan #o 5.76 nfusedy
599891178 mﬁ’]mmﬁlﬁ%’uﬂﬁaﬂvﬁuaaﬁmuﬁﬂuwﬁummLsz’T:u 50, 100, 150, 200 way
250 ppm Fefimineenan wiafu 5,14, 4.83, 4.74, 4.06 Wa¥ 3.94 nSuRORY AIUAITY
warnal Uil Sunisaanusesiuuiialussdunnudy 300 ppm aziviminaenas
tiouflan fe 3.43 n3usesu (3197 4.23)

A15197 4.23  Uniineenanveng iy Wislesunisdanusesluudivunazuin Tuszau
ALTUTUTILANANSY

Yrvinaenas (NSURpAu)

GRIRELE angity (Fundedgn)

90 120
BlpUeIg iUy (A) NINFULUBLIAAN 1.50° 4.88°
wilpadinalea 1.97° 5.33°

anou 1.20° 3.57¢

syauAuLtLTulunsanny (B) 0 ppm 2.49° 5.76°
50 ppm 2 S¥° 5.14%
100 ppm 2.00" 4.83°
150 ppm 1.83° 4.74°
200 ppm 1.43¢ 4.06°
250 ppm 1.05° 3.94%
300 ppm 1.01° 3.43¢

Aadey 1.67 4.56
LSD (0.05) (A) 0.25 0.44
LSD (0.05) (B) 0.33 0.57

LSD (0.05) (AxB) ns ns
C.V. (%) (A) 15.03 11.44
C.V. (%) (B) 19.43 17.82

ns = kifiAuLans19iulunI9ad® (P<0.05)



a3

4.3.10 thuiinaenuis

dwinnenuiwemg vy ﬁﬁﬁLﬁuﬁumwuaﬂqﬁNWﬂﬁu wauidlaldunisiemu
gosluufivfiunnsnsiu wui dwiineenuisiauuandrsiulunsadfdousdeng 90-120
Fundeugn fieng 120 Yundsugn nuin nefwmudldsunisdanunilaatmslea
v winaenuianniian fe 1.72 nfuredu sesasunie nemuildsunisianunse
Juelsadn fumdnaenuis wihdu 1.48 nfusedu wazngmuiilasunsaaiudiineu
wdiwiinnenusistiondian fe 1.05 nfusesiu

dnsundmnuiilasunsianusesTuuiivluseduanududuiivansnetu
WU dAnuuansinesnulunieaia ﬁaﬂq 90-120 Tunaaugn ﬁaﬂq 120 Funasugn wuin
nevuitlaildumsdnnusosluudia (auew) fiutnaenanuiniian #o 1.80 nfusedy
599891178 mjwmmﬁlé’%’umsﬁmvﬁuaaﬂmuﬁﬂmzﬁummL%’m 50, 100, 150, 200 Lay
250 ppm Fafitiudnnenan wiafu 1,66, 1.56, 1.48, 1.27 way 1.16 nSuresu auasiy
waggivudilasunisianugesiuuialusesueandy 300 ppm azﬁfwwﬁﬂmaﬂamﬁaaﬁqm
fie 0.98 n3usiosiu (ansnadl 4.24)

Hl 20’ U v v d‘ Yo = 1 = 1 a Y
A1999 4.24  wineenuisussg vy Weldsunisannusesluuivuaaguila Tusedu
AU UTUTLANHIUY

YIAUNABNWIAL (NSUADAL)

GRREGY angity (Fundedgn)

90 120

wnUDIg0sIUUNY (A) NIATULUDLTAAN 0.47° 1.48°
wilaadnslea 0.58° 1.72°

DU 0.37° 1.05°

syauAuLtLTulunsanny (B) 0 ppm 0.78° 1.80°
50 ppm 0.71° 1.66%
100 ppm 0.59° 1.56°
150 ppm 0.54° 1.48°
200 ppm 0.41° 1.27¢
250 ppm 0.32° 1.16%
300 ppm 0.29¢ 0.98¢

Aadey 0.50 1.42
LSD (0.05) (A) 0.08 0.14
LSD (0.05) (B) 0.11 0.23

LSD (0.05) (AxB) ns ns
C.V. (%) (A) 15.16 11.51
C.V. (%) (B) 19.25 17.58

ns = kifiAuLans19iulunI9ad® (P<0.05)
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4.3.11 thwiinsanaa
dinsnanvesef vy Senfistumueigfinniu uasdleldsunisdamin
gosluufiafiunnaiatu wudi dindnsnaniianuusneisiulunisadfdoudeny 90-120
fumdsdan fleny 120 Jundsugn wuih newmuiildunisdanuddveu uinsnas
wnfign A 7.04 n¥ustesu sesasunie nvmuiildunmsinrunseduiveisadn fhiuin
@R Wi 6.47 nfused wazngvudildsunsasiunilaadomsleassiidmingnan
tioeiian Ao 5.73 nusedy
dnsundmnuiilasunisianusesTuuivluseduanududuiivansetu
WU dAnuuansinesnulunigais ‘1'71'@1&4 90-120 Tunaslgn ﬁaﬂq 120 Tunasugn nuin
wevuildsunisaanusesTuuiiluseduanudy 200 ppm ﬁﬂfmﬁﬂsmammﬁqm R
6.89 NSUADAU TOIAIUIAD mjﬂm'mﬁléf%’umsﬁmﬂuaaﬂuuﬁﬂuszﬁum’mLS?IJJ 250, 300,
150, 100 waz 50 ppm Teilunntnganan Wity 6.7, 6.65, 6.01, 5.97 uaw 5.84 nSusiafu
paddu wnsvgvuiilaildiunisdnnusesluufi (muaw) asihimdnanandesiian Ao
4.15 n¥usiedy (9379 4.25)

A15190 4.25  UningInanvese viau lslasunis@enugesluuiisunazain Tusgau
AMLTUTUTILANAISY

YN INER (NSURBAL)

dammaes ongity (Junasdgn)

90 120
wlavasgesluuiy (A) NIPFVLUBLIAAN 3.40° 6.47°
wilradinailea 2.16° 5.73¢

divlau 3.95° 7.04°
sysruanuutulunsdany (B) 0 ppm 3.03¢ 4.15°
50 ppm 3.09“ 5.84°
100 ppm 3.14 5.97
150 ppm 3.23° 6.01°

200 ppm 4.22° 6.89°

250 ppm 3.62° 6.77°
300 ppm 3.34"¢ 6.65%°

Aade 3.31 6.15
LSD (0.05) (A) 0.24 0.51
LSD (0.05) (B) 0.30 0.69

LSD (0.05) (AxB) ns ns
C.V. (%) (A) 12.13 15.89
C.V. (%) (B) 14.73 18.08

ns = kifiAuLans19iulunI9ad® (P<0.05)
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4.3.12 thainsinue

dmtinsnuisemd vy fediudumuegfiintu uasdleldsunsdamy
gosluufivfiunnenstu wudn dwidnsnuiedanuusnesiulumeadfdaudeny 90-120
fundsugn fiony 120 Jundadgn wui wevmuilésunisdanudiiveu duhwiinsnui
wnfign A 1.78 n¥ustesu sesasunie nvuiildunmsinrunseduveisadn fhiuin
SIURS R 1.49 ndusiedu waznamuiileSunisdanunilaatinsleaszduindn
nustiesiian fe 1.26 n3usesiu

dnsundmnuiilasunisianusesTuuivluseruanududuiivansetu
WU dAuansi1eiulunieais ﬁmq 90-120 {unaslgn ﬁmq 120 Funasugn nuin
wgnuiildsunsianusesluuitluseduainuda 200 ppm ﬁﬁmﬂfﬂsfmuﬁqmnﬁqﬂ el
1.89 ASUMADAY 58989U1AB mj’}m'mﬁléf%’umsﬁmﬁuaaﬁuuﬁﬂmzﬁummLSEJ’JJ 250, 300,
150, 100 uaw 50 ppr Seitminsanuiis Wiy 1.78, 1.67, 1.49, 1.35 uay 1.28 nfusiofu
iy wagvgvuithildsunsdanusesluudy (auaw) wdithuinsnuisliosia
fie 1.21 n3usiosiu (ansnadl 4.26)

A19190 4.26  UwingInuisreg g Waldsunisannusesluuivusazyia Tuszau
ALTUTUTILANASU

YN INLIAY (NSUADAN)

dammaes ongity (Junasdgn)

90 120
wlavasgesluuiy (A) NINTULUBLIAAN 0.72° 1.49°
wilaatmslea 0.51¢ 1.26°

DU 0.88° 1.78°
sysruanuutulunsdany (B) 0 ppm 0.52¢ 1.21¢
50 ppm 0.59 1.28<
100 ppm 0.66 1.35<
150 ppm 0.68 1.49%

200 ppm 0.82° 1.89°

250 ppm 0.75% 1.78°
300 ppm 0.70° 1.67%°

Anade 0.68 1.52
LSD (0.05) (A) 0.11 0.27
LSD (0.05) (B) 0.12 0.31

LSD (0.05) (AxB) ns ns
C.V. (%) (A) 17.38 15.10
C.V. (%) (B) 19.13 18.92

ns = kifiAuLans19iulunI9ad® (P<0.05)
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4.3.13 §03IN15QTYLAULN

931113193 YLAUTAVDINY NI ﬁ@hLﬁmﬁummmqﬁmﬂéﬁu wazdield sy
msdaniugesluufivfiuansnaty o1y 90-120 Sundsugn nwuin vefwuildsunisin
wudivlou fdnsn1siadqydulauniiaa Ao 5.95 nfuremsuunsioty seda1ude
v vuiildTunsiarunsnduiesadn S8asmnseiaydiuln wihiu 4.51 nfuden1sauns
dotu uagnavudildunisdanunilaadmaleasziidnrnaagiivindesian fe
2.77 n3usan1TIURTHRIY

dnsundmnuiilasunisianusesTuuivlussiuanududuiivansetu
fle7g 90-120 Tuvdalgn nuin gyl sunisianusesluuilussiuanudy 200 ppm
ﬁé’mnmsm?agtﬁdmmaﬁqﬂ fio 5.95 nSuren13LATAETY SetawnRe NeuRlETy
n1sAanuges luunNsluseauA1uLa Y 250, 300, 150, 100 wag 50 ppm Faflgnsinig
lwIgLiule WAy 5.34, 4.96, 4.62, 3.98 LAy 3.38 NTUABAITINNATADTU AIUEIAY
wazngvuitlilasunisdariusesluuiia (muay) seldasnsiaiyivladosdian Ao
2.68 n¥usenIsIUAsHE U (51971 4.27)

M990 4.27 87510193 ULAUTATD U 199U LB LATUNTTAN Use S luuNTLsazTila
TUsEAUAULUNTUALANAI9Y

SnTINITATELAULS (NTUFBANTILATHDT)

GRURREN gy (Tundslgn)
60-90 90-120
yilpuesgasluuiy (A) NINAULUBLIAAN 1% 4.51°
walaatmslea 0.60° 2.77°
dvWou 1.61° 5.95°
syaruanudutuluns@anu (B) 0 ppm 0.54¢ 2.68°
50 ppm 0.79% 3.38%
100 ppm 1.01° 3.98
150 ppm 1.08" 4.62
200 ppm 1.50° 5.95°
250 ppm 1.51° 5.34%
300 ppm 1.36% 4.96°
Aady 1.11 4.41
LSD (0.05) (A) 0.22 0.59
LSD (0.05) (B) 0.31 0.74
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 23.37 15.61
C.V. (%) (B) 29.35 17.58

ns = kifiAuLans19iulunI9ad® (P<0.05)
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4.3.14 thudnuesay

vhmdnutesanvemginanu wWeldSumsaanusesluufiadiunnsiafy
flang 120 Yundsugn wui udwuildfunisianudiiveu duwiinuienunniian fe
11.45 nfusadu sosaaie na I uildsumsaanunsadvivaisadn fuimdnutesy
Wiy 9.74 ndusiedu wasngvaudilafumsaariunilaadinsleassiiindnutesiu
tioufian Ao 7.02 nuredy

dnsundmnuiilasunisianusesTuuivlussiuanududuiivansetu
oy 120 Tundelgn wuh wggvudilgsunmsdanugesluuiivluseiuaudy 200 ppm
fuhinudsrnaniian Ao 11.50 ndusiedu sesasnfe vefwnuiildiunisdanuseslun
filusziumnandiy 250, 300, 150, 100 ez 50 ppm Feitmminusesan Wiy 10.63, 9.93,
9.89, 8.94 LAy 8.02 NSUNBHU MIUAIAU u,azmjﬁmmﬁlzﬁlé’%’umiﬁﬂw'uaa'ﬂuuﬁ%
(mua) aziintinuistdosiian Ao 6.93 nusedu (31l 4.28)

A15197 4.28  dwtnuiesin wandntvinluwis Lagauiiiunel vemamnu Welasu
nIsAANUEoTINUNTLAas T dA USSR UANLLTNTUNLANA1IAY

i HANBALWIN o
dannaes WA Tuwns dml‘l
(hsuAaAy) (NSUADAITINIAT) Hnunes

AVDIDINUNY (A) NIAFULUBLTAAN 9.74° 46.86° 0.35°

wilpatansilea 7.02° 33.74¢ 0.35°

Do 11.45° 56.53° 0.36°

syAuANULLTUluNIIAANY (B) 0 ppm 6.93° 34.61° 0.36°

50 ppm 8.02° 39.70% 0.36°

100 ppm 8.94 42.03 0.34°

150 ppm 9.89" 46.74% 0.34°

200 ppm 11.50° 55.52° 0.35°

250 ppm 10.63% 51.28% 0.35°

300 ppm 9.93° 50.11% 0.36°

Anade 9.40 45.71 0.35
LSD (0.05) (A) 0.74 5.64 ns
LSD (0.05) (B) 0.97 6.27 ns
LSD (0.05) (AxB) ns ns ns

C.V. (%) (A) 9.24 14.42 12.09

C.V. (%) (B) 10.85 14.36 12.48

ns = LifAukane1eiulun19ad® (P<0.05)
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4.3.15 wandnuiuinluwde

mamﬁmﬁmﬁﬂ%uﬁwamzﬁﬂmm dlelgsumsianuseNuuiinfiunnsieiu
flany 120 Fundsugn wuin gmudldYunsdanudineu fuandadivinluwi
1nfign fio 56.53 nureMIALAT S0sauNAe Mg IURlFTUNsEnTiunsaduUeLsadn
fnandnuminluuis WAy 46.86 n3usonIT1UNAS wazNg LT b TUN15E ATy
wilaadmleavednandmintinlunieionfian Ao 33.74 niudemsnauns

dnsundmnuiildsunsdavusesluuiivluseiuanududuiiuansiai
oy 120 Tundelgn wuh wgvuiilgsunmsdanugesluuiivluseiuaudy 200 ppm
fnandnmiinluianiniian Ao 55.52 nfusiensauns sesasufe nevauitldsy
nsaanugesluungluszAuALLUL 250, 300, 150, 100 wag 50 ppm Feflnandniniin
Tuusis windu 51.28, 50.11, 46.74, 42.03 Lag 39.70 NTUADRMITINMIAT AUAIAU LAZIE 19U
flaldsunsdaviusesluufin (muan) asdinandaimvdnluusisiosdian Ao 34.61 nfu
HOANTINIAT (ANT1971 4.28)

4.3.16 suiliuiien
duyihAuiRgvemninnu WeldsunsaanusesTuuiiviuansiaiu fiong
120 undsugn wua SerdvilifuAealiuandnatumnada dmsumavuildsunsdari
gosluunlusziuanudutuiiunnsineiu Anuduiendn dvdifuifadaldunndisiu
Tumsadi (n5197 4.28)

a9 NIRRT avai Ao dnumznInaSaRulanisdRy msavautmTnus
waznaNARve W Y lwuanduius sevnailavessesTuwilddany wassyiuemududy
fupnsnetilimn parameter fipada Seldun enmaemosdsiu dwiind e thvdnd s
dminluan vidnluwis swaulu fudilu dedfuile dimdneenanuiininaonuss
dminsandn uminsanuis §asinisiesaduln dandautesin nandnuiminluuste
wazsodiAuiied mua1du (n13999 4.15,4.16, 4.17, 4.18, 4.19,4.20, 4.21, 4.22, 4.23,
4.24, 4.25, 4.26, 4.27, 4.28)

4.4 NN 3 NIFANEITIUIUATI LALILAUANUTUTURANA19AY
Tun1s@anuvagasiuunydinou Nldan15asysAula
WASNANANVBING NI

4.4.1 ANNGIVRLAIAY
AugeeId T g v Senfiud uauengfinndu uandeldiy
msdnnusneulusnauadaiiunndatu nuin mgeuesdiduiauuensatulumeada
Faustong 90-120 Jundsuan fleny 120 Tundsan wuin ugfwmuiildsunsdawudivleu
$1uu 1 ade fleny 30 Yuvdeugn Slenugevesdidusnniian Ao 68.79 iwufiuns sesasn
fio nwmuiildsunsaniudiveusiuau 2 ads fleng 30, 60 Yundsgn femugavesdidu
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Whitu 55.05 wufuns damungvuiildsunsianudiiveusuau 2 ada fieny 30, 60, 90
Fundaugn aziinrmigauesdviutiosiian fe 42.77 lwuRiums

A nsung i ldsunisdanud finevluseiuanududuiluansnaiu
wuin danuuansiisiulunieadd fiong 90-120 Sundaugn fleng 120 Sundsgn wuiy
v vuilalldsunsdaniudfiveu (mua) fnwgeuesdduanniign fe 73.13 wufiuns
oA v vuildsunsianudfineuluseduaridy 50, 100, 150, 200 uag 250 ppm
Faflanugavesd iy iy 65.65, 60.75, 57.54, 48.32 way 45.98 LYURLUAT AUEIRNY
daungvuilasunsaanudfiveulusziuanaududu 300 ppm azfianugavesandu
tioufian Ao 37.38 wwufluas (AN5197 4.29)

M990 4.29  A1UEBIAIN UMY 1M WlTelasun1sEanudineuludiuluade
LAZTEAUAIHTUNLANANSTY

ANNEN (LUURLUAT)

devinaes 91giy (Jundsugn)
90 120
$rurunss 1 ade iy 30 Fu 56.42° 68.79%
Tuns3eviudiivieu (A) 2 ada fleny 30, 60 Fu 47.55° 55.05°
3 ass fleny 30, 60, 90 Fu 40.06° 42.77°
STAUAMLTUTY 0 ppm 57.56° 73.13°
TunsAanudvineu (B) 50 ppm 55.48% 65.65%°
100 ppm 54.45° 60.75°
150 ppm 47.30° 57.54"
200 ppm 46.53 48.32
250 ppm 39.00% 45.98%
300 ppm 35.74¢ 37.38°
Aade 48.01 55.54
LSD (0.05) (A) 6.92 9.41
LSD (0.05) (B) 8.26 10.75
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 16.84 19.79
C.V. (%) (B) 18.00 20.25

ns = LifAukanea1eiulun19ad® (P<0.05)

4.4.2 dwiindduan
hwiingduanvesdmu Senfistunuengiiundy wasdlevg v
§sunisdanudfiveuluduiuafsiiunndeiu wudn dmdndrduaniinnuuandistu
Tunnsadfdaudany 90-120 Fundaugn fiony 120 Yundsugn wuit vefmuildsu
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nsdauivousiuiu 3 ads fleng 30, 60, 90 Tundsugn Tnniingrduanunniian fe
16.59 niusiadu sesawnde udmuildsumsaanudimeusiuo 2 afs fleng 30, 60 Tu
ndavgn fumidndduan ity 13.67 nfusedu daundmudldsunisdawudivoy
$1uu 1 ada fiony 30 Tundsgn i wiingrduantiosiian Ao 10.93 ndusady

dwsung i lasunisianud fivenlusziuamududuiluansna i
wuth dviindduaninnuuandsiuluneada fleny 90-120 Fumaugn ey 120 Sumdl
Ugn wudn ne Uil sun1saaviudinevluseaunnuda 200 ppm fdnndduan
wnilan fie 18.02 nusedu sesasunie namnuildsunsdaiudfiveulussdunundy
250, 300, 150, 100 waz 50 ppm Fafvminaduan wiadu 16.72, 15.11, 14.44, 12.17
uaz 10.28 n¥ustedu muddy duvghumnuilaldsunsdanudineu (ruaw) it
Sduaniosdign Ao 9.35 nfuses (3197 4.30)

M99 4.30  UAMInaTR uanUeIg 191U Ll elasunisaanud M weauludiuiuasy
LAZIEAUATNTUNLANAIIIU

Yrinainuan (NSumosi)

faninaes 91giiy (Jundsugn)

90 120
$runsa 1 pds fleng 30 Fu 7.45° 10.93¢
Tumsdeviudiiion (A) 2 ada fiong 30, 60 Tu 023" 13.67°

3 Ay flony 30, 60, 90 Fu 10.82° 16.59°
FTAUAUTUTY 0 ppm 7.35¢ 9.35¢
TunsRanudyineu (B) 50 ppm 7.89% 10.28%
100 ppm 8.66™ 12.17
150 ppm 9.15°¢ 14.44"
200 ppm 10.68° 18.02°
250 ppm 10.32%° 16.72%
300 ppm 10.12%° 15.11°
Aade 9.17 13.73
LSD (0.05) (A) 0.93 2.38
LSD (0.05) (B) 1.24 2.75
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 11.87 20.29
CV. (%) (B) 14.19 20.96

ns = LifAukanea1eiulun19ad® (P<0.05)
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4.4.3 UMTNEIAULIAY
Umindfuwievemie) mu Aniudumueng iunndu uagidevg)minu

Tasun1saanud Aneulud UIUATINLANAI9AY WU UINENEIRULAITAIULANFI9A U

(%
aa v 1

Tumsadifnausieny 90-120 Jundsugn flong 120 Yundsugn wuin wguuilesu
nsdanudivioudiuan 3 as flony 30, 60, 90 Suvdsgn Shiwiinduuianniian Ae
4.80 NSUFBAY SBIANNAD mﬁwmmﬁlﬁ%’umsﬁmﬂuﬁﬁV\Iauf{hmu 2 Ay ﬁaﬂq 30, 60 TuvidaUgn
fhmingrduuse whiy 3.92 ndudediu drundmmdilesunsaanusiineusiuau 1 ass
flony 30 Fundagn axindndduuisiosiian fe 3.12 nfusedu

dnsuna i lasunisdanud fivenlusziuaududuiluansa i
Wy dhtingduuieliauuandrstulunieadd feng 90-120 Sundsgn fieng 120 u
waeUgn wuin e mnuilgsunsaaviuefineulussiunrinda 200 ppm Sdmindduus
wndian Ao 4.96 nures sesawunfe ngvuilaunsaariudivoulussduanudy
250, 300, 150, 100 waz 50 ppr @ S UNTNEIR uLR S 1NFU 4.79, 4.37, 4.17, 3.58
uay 3.02 nFusesu muddy diuvidavuililldtunisianiuafineu (eruaw) asditmdn
dduuriationiian Ae 2.75 nusiofi (197l 4.31)

‘=| ﬂé o o v v v d‘ Y =l 1 a A o 3
A1919% 4.31  UIUNAIA UL 11U W olasunisdanud vieuludiuiunsy
LAY IEAUANUILVUNLANFINU

PIUTNANRULT (NSUADAL)

davnans 21giy (Jundsugn)

90 120
$ruaunss 1 A%y f97g 30 Fu 1.85° 3.12°
Tunsaanudivlou (&) 2 ads 'ﬁmq 30, 60 T 2.39° 3.92°

3 a1 fleny 30, 60, 90 u 2.87° 4.80°
STAUALULTY 0 ppm 1.84° 2.75°
Tunsdanudinew (B) 50 ppm 2.00% 3.02%
100 ppm 2.23 3,58
150 ppm 2.42"¢ 4.17%
200 ppm 2.81° 4.96°
250 ppm 2.67% 4.79%
300 ppm 2.62% 4.37%
ALade 2.37 3.95
LSD (0.05) (A) 0.22 0.45
LSD (0.05) (B) 0.27 0.69
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 10.85 13.48
C.V. (%) (B) 11.91 18.51

ns = iflaukans1eiulun1eand (P<0.05)
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4.4.4 thainluan

inidnluanvemgmaiu daufudumuetgiinindu wazidengmanu
Fsumsianudiineulusuauadaiiunnsneiu wuin dnfrluasdieruuanssiilumeada
Fausong 90-120 Fumdsugn fleny 120 Yundsgn wuin nefwmuitldsunsdewudivleu
$1uu 3 Ads ﬁmq 30, 60, 90 Funaaugn ﬁifmﬁ’ﬂiuamnﬂﬁ'qm A 11.21 NSUADAY
5998911AD mﬁwmmﬁlﬁ%’umaﬁmﬂuﬁﬁﬂauﬁwmu 2 pdy ﬁawq 30, 60 Junaaugn fihwein
Tuan iy 9.30 ndusiasiy daumgvmuiildsumsiarudiiousiuau 1 ads flong 30 Ju
&g axdminluantiontian Ao 6.34 nfudesi

dnsunal mudilasunisdanudiveuluseiuaududuil uansiafu
wud1 dwinluandarauansnefuluneada fleny 90-120 Fumdsuan fieng 120 Fumdaugn
WU e wuildunsianusfineuluseduaauidi 200 ppm ﬁﬁmﬁfﬂ%a@mﬂﬁq@ Gh)
11.79 ASUMABAY S898917AD mﬁwmmﬁiéf%’umaﬁmw’uﬁﬁﬂaﬂmsﬁummLsﬁm 250, 300,
150, 100 waz 50 ppm Feilimiinluan Whiu 10.57,9.54, 9.29, 7.94 uay 7.28 nSusafu
pudiy drunguuilildsunsdanudfveu (muaw) wwilminluandesiian e
6.22 n¥usafiu (5197 4.32)

a o Y ] P Yo = | aa ° ] Y
A1519% 4.32  Unutnluanvesmginanu Welasunis@anudiveuludiuiuasy tazszau
ANUUTUTLANFIU

Yaninluan (nSusiamu)

davnans 21giy (Jundsugn)

90 120
$ruaunss 1 A%y f97g 30 Fu 6.02° 6.34°
Tunsaanudivlou (&) 2 ads 'ﬁmq 30, 60 T 7.98° 9.30°

3 ﬂ%’jﬂ ﬁmq 30, 60, 90 U 9.89° 11.21°
STAUALULTY 0 ppm 5.21° 6.22°
Tunsdanudinew (B) 50 ppm o P~ 7.28%
100 ppm 7.33 7.94
150 ppm 8.37° 9.29"
200 ppm 10.01° 11.79%
250 ppm 9.80% 10.57%
300 ppm 8.76% 9.54°
ALade 7.96 8.95
LSD (0.05) (A) 1.24 1.38
LSD (0.05) (B) 1.43 1.57
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 18.17 18.07
C.V. (%) (B) 18.81 18.42

ns = iflaukans1eiulun1eand (P<0.05)
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4.4.5 Ywtnluutis
dwiinluuisvemg g fanfutunueisfiundy wasdlongmanu
lasunsdanusfineulusuiuadsfiunnseiu wusn dminlusiedaauuananety
Tunnsadfdausiany 90-120 Yumdsugn flong 120 Sundadgn wudn navudlds
Msaanusfious iy 3 ade ‘ﬁmq 30, 60, 90 Fumaaugn ﬁﬁmﬁfﬂ%uﬁﬂmnﬁqm Ao 4.35
NSUFRBAY SD9A9UNAB mﬁﬂmmﬁlﬁ%’umsﬁmﬂuﬁﬁﬂauﬁﬂmu 2 pdq ﬁmq 30, 60 Tunaslgn
Sriminluwde wihiu 3.49 ndusiedu @rumngvmudilasunisdanudfineusiuu 1 ads
flony 30 Fundagn axihimdnluwklioniian Ao 2.64 nfusedu
dwsunavud lasunisdanud fineulusziuamududuiluansa i
w1 ddnluedanuunndnetulumeada ey 90-120 Sundsgn ey 120 Tumdagn
WU wevuiileSunsaanud ivenlusesuaanadu 200 ppm ﬁﬁmﬁfﬂ%uﬁqmmﬁq@
Ao 4.52 NSUADAY 589a911AD mﬁwmmﬁléﬁ’%’umzﬁquﬁﬁWau"Lmzé’ummLsﬁ:u 250, 300,
150, 100 w8z 50 ppm Fatliwinluwa Wiy 415, 3.84, 3.58, 3.0 way 2.90 n3usofy
ey daungivniilildunsdanudiiveu (aauaw) asdumidnluuiaosiian e
2.39 n¥udafiu (An5197 4.33)

A1519% 4.33  Umdnluliisue g vinu Welasunislanud s uludiuiueiy tazszau
ABITLTUNLANASA L

P luniie (NSuADR)

damnans 21giy (Jundsugn)

90 120
$ruaunss 1 A%y f97g 30 Fu 2.13° 2.64°
Tunsaanudivlou (&) 2 ads 'ﬁmq 30, 60 T 2.70° 3.49°

3 a1 fleny 30, 60, 90 u 3.25° 4.35°
STAUALULTY 0 ppm 1.91° 2.39°
Tuns@anudynew (B) 50 ppm W 2.90%
100 ppm 2.53 3,09
150 ppm 2.83 3.58"
200 ppm 3.25% 4.52?
250 ppm 3.21% 4.15%
300 ppm 2.90%¢ 3.84°
ALade 2.69 3.49
LSD (0.05) (A) 0.31 0.57
LSD (0.05) (B) 0.39 0.66
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 13.73 19.07
C.V. (%) (B) 15.45 19.76

ns = iflaukans1eiulun1eand (P<0.05)
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4.4.6 uuly

Sruanluresvig iy Safistuniuengfinnndy wasdlongmuldsy
nsaanudineulusivauadefiunndrsiu wuin suauluinnuuansdsiuluniada
fausieng 90-120 Jundsugn fiony 120 Fundsgn wuin sfwmuitldSunsdawudvleu
$1mu 3 ade ﬁmq 30, 60, 90 Tunaslgn ﬁaﬁ’wmuiwmﬁqm An 695.24 TumpAy SP9a911
Ao mjwmmﬁlﬁ%’umiﬁquﬁﬁWauf&’wmu 2 s ﬁaﬁq 30, 60 Jundwlan AFwulu
Wity 570,05 Tustesiu dusefwnuildFunsdarudiinouduou 1 ads fleny 30 Yundaugn
ilddlutdesiign fo 42324 Tusiosiu

dnsuna i lasunisdanud fivenluseiuamududuil uansafu
wuin Snluimnuuensraiulumneaia feng 90-120 Jumdsugn fleng 120 Jundsugn
wudn v muiildsunsdaiudiveuluseiuainndy 200 ppm dduluanniign fe
718.33 lumany S99894RD mﬁﬂmmﬁlé’%’umsﬁmw'uﬁﬁﬂauiuizﬁ’ummLsi’fzu 250, 300,
150, 100 waz 50 pprn dedidiuauly Wiy 689.11, 606.78, 594.11, 499,33 uaw 447.22 Tusios
pudiy dungmnuiilallasunisdanudiiviey (muam) sgiidrnulubesiian Ae 385.00
Tustedu (13197l 4.30)

d‘ [J L4 d' Y a ) a A o ong [
A1519% 4.34  F1uuluesng 1y Welasunisaanusdneuludiuiuasy wazszau
ABITLTUNLANANSAL

vty Quseau)

dannans 21giy (Jundsugn)

90 120
$ruaunss 1 A%y f97g 30 Fu 313.19° 423.24°
Tunsaanudivlou (&) 2 ads 'ﬁmq 30, 60 T 460.00° 570.05°

3 ﬂ%’jﬂ ﬁmq 30, 60, 90 U 585.19° 695.24°
STAUALULTY 0 ppm 334.67° 385.00°
Tunsdanudinew (B) 50 ppm 381.89% 447.22%
100 ppm 434.00° 499.33
150 ppm 453,78 594.11°
200 ppm 552.00° 718.33°
250 ppm 522.78% 689.11%
300 ppm 490.44%>¢ 606.78°
Aade 452.79 562.84
LSD (0.05) (A) 62.01 73.68
LSD (0.05) (B) 85.84 102.97
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 15.98 15.28
C.V. (%) (B) 19.83 19.14

ns = iflaukans1eiulun1eand (P<0.05)
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447 Wuitly

fufluromdvu danfisfuauengfisniu uasdevagvnuldsy
msannudiineulusuadaiiunndetiu nud fuiluianuwendsiulumsad Ak aus g
90-120 Jundsgn fiong 120 Yundagn wudt vefvmuildsunmsdaudiiveousau 3 ale
ﬁmq 30, 60, 90 Jundaugn ﬁﬁuﬁimmnﬁqm A9 1,030.19 ANS1LIURLUAT TOIAIUAD
mﬁm’;mﬁlﬁ%’unwﬁmﬁuﬁﬁﬂam"m’m 2 adg ﬁmq 30, 60 Tunaelan ity Wiy
846.53 sieuRiung dumdvuildsumsanuiiviousuau 1 ads fleny 30 Jundwan
wiifuilutiosiian fo 585.82 maragufians

dnsuna il sunisdanud fiveuluseiuamududuil uansaf
wuin Audlufianuuandraiuluneads fi91g 90-120 Fundsugn Mleny 120 Yundadgn
WU neuiildsunisdariudiineulussauaimdy 200 ppm ﬁﬁyuﬁ%mnﬁq@ Ao
1,084.43 A15199UALUAT S8989U1AB mﬁwmmﬁlﬁ%’umsﬁmw'uﬁﬁﬂauiuszéﬁ’ummLﬁﬁ:u
250, 300, 150, 100 uaz 50 ppm Fefliuiilu Wiy 961.08, 864.57, 852.05, 732.84 uaz
676.06 MIMTUALNT Ty daunduilalliSunmsianudfine (ruaw) awdiud
Tutosdign flo 574.50 MTRURINT (AN5197 4.35)

A1519% 4.35  Wufluresg 1w delasunisdanud ineuludiuiuess wezszaAunIl

Wudufiupnenaiy
Auiily (m1snasudians)
davnans gy (Fundslgn)

90 120
$rauAss 1 A%y g 30 Ju 412.35° 585.82°
Tuns8aviudiiviou (A) | 2 ass 0y 30, 60 Su 561.21° 846.53°

3 ﬁ%’jﬂ ﬁawq 30, 60, 90 U 716.86° 1,030.19°
STAUALTUTY 0 ppm 453.63° 574.50°
Tuns@anudyineu (B) 50 ppm 488.89% 676.06%
100 ppm 545.41< 732.84
150 ppm 567.93° 852.05
200 ppm 656.88" 1,084.43°
250 ppm 624.20%° 961.08%
300 ppm 607.30% 864.57°
ALade 563.46 820.85
LSD (0.05) (A) 41.52 142.83
LSD (0.05) (B) 68.02 145.78
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 8.60 20.31
C.V. (%) (B) 12.63 18.58

ns = iflaukans1eiulun1eand (P<0.05)
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148 dviuiily

dydfiuilureamgsnu denfudunuengfiunniu uazideng vy
Fsumsannusiineulusiunuadsiunneetu wui fediuiluianuuendsiulumeada
Faustong 90-120 Jundsuan fleny 120 Tundsan wuin s wmudildsunsdenudvleu
$1uau 3 afs o1y 30, 60, 90 Tumdsugn TfwdAudluindian Ao 141 sesasunfe
v wnuitldsunsdanudineudnuu 2 ad fiony 30, 60 Yundsgn Sdviiuiflu witu 1.16
A vuitlédsunsdaniudiineusnuu 1 ads ey 30 Yundegn sidedituiludesiian
Ao 0.80

dnsuna i ldsunisdanud fineuluseiuanududuil uansiafu
w1 ddiuiluimnuuandnetlumneeda fle7g 90-120 Fuvdaugn fleny 120 Suvdagn
WU nevuildsunisaanudfinenluseiuamudy 200 ppm ﬁﬁ%ﬁﬁuﬁ%mnﬁqﬂ Gh)
1.48 503893A 0 we Ui lesuntsdanud finenlusefuainudy 250, 300, 150, 100
way 50 ppm Fasigoifiuilu wihiu 131, 1,18, 116, 1.00 Wag 0.92 ALy AU MU
flaldsunmsdanudinlau (aue) axiduiinuiiludesdian Ao 0.78 (3197l 4.36)

;:' o ddal’ d‘ ¥ dl' YV = 1 a a o 5 %
A19199 4.36  aadnunlureswg 1y Weldsunisaanudineuludiuiunss uagsziv
AU TUTLANFIY

o

il
GRUDREN 91giiy (Jundsgn)

90 120
$1u7uASs 1 ads fiong 30 Fu 0.56¢ 0.80¢
Tunsdanudiivieu (A) 2 e fleny 30, 60 Tu 0.76" 1.16°

3 a%y fleng 30, 60, 90 Fu 0.98° 1.41°
STAUANULTUTY 0 ppm 0.62° 0.78°
Tunisanudinen (B) 50 ppm 0.67% 0.92%
100 ppm 0.74 1.00%
150 ppm 0.77° 116
200 ppm 0.90° 1.48°
250 ppm 0.85% 1.31%°
300 ppm 0.83%¢ 1.18"
Auade 0.77 1.12
LSD (0.05) (A) 0.05 0.19
LSD (0.05) (B) 0.09 0.19
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 8.78 20.29
C.V. (%) (B) 12.71 18.57

ns = kifiAuLans19iulunI9ad® (P<0.05)



57

4.4.9 vwthaonsa

dminaenanvegina ﬁﬁi’nﬁ'mﬁumumqﬁmﬂﬁu wazidlong iy
lasunsaanudfinenlusiuiuasefiunnsieiu wusn dvdnaenaaiinanuunnetafy
Tunnsadfidausiony 90-120 Yumdsugn flong 120 Sundadgn wudn navaudlds
msaanudfivoudiuau 1 s flong 30 Sundnign Siwnineenanuniian fe 6.44 niusedy
5998911A mﬁm’;mﬁlﬁ%’umaﬁmﬂuﬁﬁﬂauﬁﬂmu 2 pdy ﬁmq 30, 60 Junaaugn fihwein
ponan Wity 5.32 nfuredu diundvuildsunisdanudiineudiuiu 3 ada fleny 30,
60, 90 Yundsugn sl wiinmenantiosiian fe 3.74 nusedy

dnsuna il sunisdanud fiveuluseiuamududuil uansa i
w1 dwiineenandanuuandneiuluneadi fleng 90-120 Suvdaugn ey 120 Yundsugn
w1 vevuitllldsunsBeriudiiven (ruew) Siwmdneenanunitan e 6.45 nfusosy
5D9R9U1AD mjﬁmmﬁlﬁ%’umiﬁquﬁﬁWaﬂuszﬁummﬁu 50, 100, 150, 200 Wag 250 ppm
Famiinaenan Wity 5.97, 5.64, 5.38, 4.69 1a¥ 4.33 NSUADAU AINAINU dIUNY I
ldsunsdanudiiveulusesuaudy 300 ppm %ﬁﬁmﬁfﬂmaﬂamﬁaaﬁqm Ao 3.71 N3
fefiu (131971 4.37)

A1390 4.37  Umitinaenaaveme i lwelesumsdanudineuludiuiuase wazseau
AU TLALANASU

Yutneends (NSumAoAw)

danans 91giy (Jundsugn)
90 120
$raunSs 1 A% fleng 30 Hu 3.45° 6.44°
Tunsdenwudfivlou (A) 2 ads ‘ﬁmq 30, 60 Ju 3.20° 5.32°
3 aa flang 30, 60, 90 u 3.03¢ 3.74¢
STAUANLULTY 0 ppm 3.59° 6.45°
Tunsdanudineu (B) 50 ppm 3.45% 5.97%
100 ppm 3.43% 5.64%°
150 ppm 3.19" 5.38°
200 ppm 3.16™ 4.69
250 ppm 2.93 4.33%
300 ppm 2.90° 3.71°
Aade 3.24 5.17
LSD (0.05) (A) 0.12 0.63
LSD (0.05) (B) 0.26 0.83
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 14.56 14.24
C.V. (%) (B) 18.66 16.79

ns = iflaukans1eiulun1eand (P<0.05)
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4.4.10 dwiinaanuis

thwineenuiswemgmiu fanfiudunwegiiundu uasidendmiu
§sunisdanudfiveuluduiuafsiiuand ety wudn divdneenudsdiannuuandieiu
Tunnsadfdausiany 90-120 Yumdsugn flong 120 Sundadgn wudn navudlds
nsaaudfineustuau 1 ads flory 30 fundsgn Shiwineenuianniian Ao 1.95 nusedy
5998911A mﬁm’;mﬁlﬁ%’umiﬁmuﬁﬁwguﬁﬂmu 2 pdy Vimq 30, 60 Junaaugn fihwein
poNUI WAy 1.61 niusledu dumdvuilésunisianudiiveusui 3 ada fiony 30,
60, 90 YuvdaUgn azidwiinnenuisiosiian fo 1.13 n3usiodu

dnsuna i lasunisdanud fivenlusziuamududuiluansnafu
s Ymineenusedauunnaetilumn s fleng 90-120 Yundagn Mg 120 Fumdsugn
w1 vigvnuililFsunsaenudiiven (muaw) Sdmdnpenuianniian o 1.95 nfusiosy
5098911AD wﬁﬁmmﬁlﬁ%’umiﬁquﬁﬁWaﬂmwﬁ’ummﬁu 50, 100, 150, 200 Wag 250 ppm
Feflimmineenuis Wi 181, 1.71, 1.63, 142 way 131 ndusofy audiy AU
flFsunsdanudiveulussduanuidy 300 ppm aziidninaenuisdesiian fe 1.12 nfu
fosiu (9197 4.38)

ldl 9; L% v v d' Yy a 1 aa o 5 [}
A1919% 4.38  Umiineeniliisusavg U elasunsdanus Aneuludiuiuese Lazszau
ANUUTUTLANFIU

UIINADNWIAS (NTUMADAL)

davnans 21giy (Jundsugn)
90 120
$raunse 1 p¥e fleng 30 Fu 1.01° 1.95%
Tunsdenwudfivlou (A) 2 ads ‘ﬁmq 30, 60 Ju 0.95° 1.61°
3 aa flang 30, 60, 90 u 0.89° 1.13¢
STAUANLULTY 0 ppm 1.05° 1.95°
Tunsdanudineu (B) 50 ppm 1.01° 1.81%°
100 ppm 1.00%° 1.71°
150 ppm 0.94"° 1.63%
200 ppm 0.93 1.42%
250 ppm 0.86% 1.31%
300 ppm 0.85¢ 1.12¢
ALade 0.95 1.56
LSD (0.05) (A) 0.04 0.14
LSD (0.05) (B) 0.07 0.23
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 15.11 10.43
C.V. (%) (B) 17.98 15.94

ns = iflaukans1eiulun1eand (P<0.05)
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4.411 thudnsingn
dhminsnanvema ﬁﬁi’nﬁ'uﬁumumqﬁmﬁu wazidlong v
Iasunsdanus fineulusuiuadsiiunnseiu wugn dminsinandaauuanaiety
Tunnsadfdausiony 90-120 Yumdsugn flong 120 Sundadgn wudn navaudlds
Msaanusfinous L 3 ads ﬁmq 30, 60, 90 Tunaelgn ﬁﬁmﬁfﬂsmamumﬁqm Aa 5.79
NSURBAU T89A9UAD wzﬁwmmﬁlﬁ%’umsﬁmﬂuﬁﬁW@uﬁﬁ’mu 2 pdg ‘ﬁ"mq 30, 60 Juvaauan
fmdnsanan Wiy 5.38 nusedu daungmuildunisaanudfineusiuau 1 ass
flony 30 Fundagn aximdnanantosiian fe 4.99 nfusedu
dusunavuilasunisdanud ineulusedumnudududiunns1afu
w1 dwinsnasdienuuandnstulumeada flong 90-120 Yundsugn ey 120 Yundsgn
WU nevuiildSunsaanusinenluseduainudy 200 ppm ﬁf’mﬁfﬂsmammﬁqm
Ao 5.94 NSUADAY 589A911AD mjwmmﬁléf%’umaﬁmﬂuﬁﬁvﬂaﬂmzﬁummLﬁﬁ:u 250, 300,
150, 100 waz 50 ppm Fafidmitnsanan Wity 5.83,5.57, 5.50, 5.19 uaz 4.92 niusedu
Auddy daunamuiilildzumsanniudinleu (aauau) sgintinsnandosiiga Ao
4.76 n¥usafiu (A5197 4.39)

A13°9% 4,39 UmtnIINanueIng 1L elasunisannudvivieulusiuiuass wazszu
AN UNLANASU

YIUNIINER (NSURADAL)

dannans 21giy (Jundsugn)

90 120
$ruaunss 1 A%y f97g 30 Fu 3.09° 4.99°
Tunsaanudivlou (&) 2 ads 'ﬁmq 30, 60 T 4.16° 5.38°

3 a1 fleny 30, 60, 90 u 4.75° 5.79°
STAUALULTY 0 ppm 2.45° 4.76°
Tunsdanudinew (B) 50 ppm 2.99% 4.92%
100 ppm 3,76 5.19
150 ppm 3.95" 5.50°
200 ppm 5.42° 5.94°
250 ppm 4.82% 5.83%
300 ppm 4.62% 5.57°
ALade 4.00 5.39
LSD (0.05) (A) 0.53 0.27
LSD (0.05) (B) 0.88 0.35
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 15.48 15.85
C.V. (%) (B) 23.04 16.85

ns = iflaukans1eiulun1eand (P<0.05)
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4.4.12 Vwtnsnuie

dwiinsnuissemdma fenfuduniuengiiundu uazidievdmu
lasunsdanudiinloulusiuauafefiuansretu nuin dmdnsinuiedaauuandafuy
Tunnsadfdausiany 90-120 Yundsugn o1y 120 Fundadgn wudn i lés
MsaaNUBTinausIuIL 3 At ‘ﬁmq 30, 60, 90 JunaaUgn ﬁﬁwwﬂ’mmuﬁamaﬁqm R
1.77 NSUABAY 59989U1AD mﬂwmmﬁlﬁ%’umaﬁmw’uﬁﬁmuﬁwmu 2 adq ﬁmq 30, 60
Fundadgn fwednsinusis wihiu 1.64 nfudedy daumdvudldsunisdanudiveu
$1u1u 1 ada fiony 30 Tundsgn i wiinsnuisdesiian e 1.52 nfusiadu

dnsunenudilasunisdanud fineulusziuamud uduilvansa i
w1 dfnmnuiedleruuananeilumad 97 90-120 FumdaUgn ey 120 Jundsugn
WU ngvuiild sunisianud inenluseduanuidu 200 ppm ﬁﬁmﬂfﬂsmuﬁmmﬁqm
Ao 1.81 NSUADAY 589A91NAD mﬁwmmﬁlﬁ%’umaﬁmw'uﬁﬁ%lauiussﬁummL%@J 250, 300,
150, 100 waz 50 ppm Favwinsnuie wihdu 1,78, 1.70, 1.68, 1.59 uag 1.50 ndusiady
pddy daumdivnuiilaldsunsdanudfineu (mua) sxihndnsnuisiosiian Ae
1.45 nSusiodu (M54 4.40)

A13°9% 4.40  UMUNTINWAIEMEIUL Welasumsaanudiveuludiiuiuesy uazsziu
AN UALANANSU

YIAUNIINWIA (NSUADAL)

dannans 21giy (Jundsugn)

90 120
$ruaunss 1 A%y f97g 30 Fu 0.91° 1.52°
Tunsaanudivlou (&) 2 ads 'ﬁmq 30, 60 T 1.23P 1.64°

3 a1 fleny 30, 60, 90 u 1.50° 1.77°
STAUALULTY 0 ppm 0.76° 1.45°
Tunsdanudinew (B) 50 ppm 0.92% 1.50%
100 ppm 1.15< 1.59<
150 ppm 1.20% 1.68™
200 ppm 1.64° 1.81°
250 ppm 1.44%° 1.78%
300 ppm 1.40%¢ 1.70°
ALade 1.22 1.64
LSD (0.05) (A) 0.20 0.08
LSD (0.05) (B) 0.26 0.10
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 19.66 16.11
C.V. (%) (B) 23.01 16.81

ns = iflaukans1eiulun1eand (P<0.05)
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4.4.13 §03IN15QTYAULN

gnsnissasiulnveangminu Wengwuldfunisianusineu
Tuduadafiuanersty wud Sarnmasydulndanuuaneistulunisada feng 90-
120 Jundelgn wuin mﬁwmmﬁlﬁ%’umsﬁmw’uﬁﬁﬂauaﬁ’m’m 3 a4 ﬁmq 30, 60, 90
Jundsgn asimseigdvlaunniian Ae 6.83 nfusenauasdeiy sesaunde
e mudilg Sunsaaiud inousiuau 2 ads g 30, 60 Tundelgn ddnsmaasayiule
Wiy 5.32 n¥usensansdety daungvuiildsunmsianudfiveuduau 1 ads fleng
30 Sundsgn axdidasmaaiyiiulatiesiian Ae 4.00 nfusemsamnseiu

dnsunalmudildsunisdanudiveuluseiuaududuil vansa i
wud SmmmsaTgduladimnuuandnaiiilunaada feny 90-120 Fumdsugn wuin vejivau
Alesunsdanudioulusefuamida 200 pom fasinsaiyivinnnian Ae 7.14
NSURBANSINUATHDIY 58989U1AD m.’jwmmﬁlé’%’umiﬁmw'u'ﬁﬁwguiuizﬁumwmﬁﬁm 250,
300, 150, 100 k&g 50 ppm %aﬁé’mwmsm%m@dm WINAU 6.56, 5.98, 5.55, 4.73 way 4.14
n$usemsmnTRe Ty mudiu dauvgvdilidliFumsanudiiveu (muaw) wwildne
maaiydulatiesiian Ae 3.58 n3udemaaumssoty (m1ei 4.41)

a ] a a v a Yo ~ | oaa ° &
A1919% 4.41  8m51015693 i ulaue g 11U W elasunasdanus Aneuluduiuasy
LAY IEAUANUIUVUNLANFINU

gnsInIsaseAule (nusaasaLATHoTY)

davnans gy (Tundslgn)
60-90 90-120
$ruuass 1 ps flony 30 Fu 1.28° 4.00°
Tunsaenudiviou (A) 2 e ﬁaﬂq 30, 60 Ju 1.74° 5.32°
3 A3 flang 30, 60, 90 Tu 2.04° 6.83°
SEAUAMLTLTY 0 ppm 1.20¢ 3.58°
Tunsdanudiinew (B) 50 ppm 1.39% 4.14%
100 ppm 175 4.73¢
150 ppm 1.75 5.55°
200 ppm 2.10° 7.14°
250 ppm 1.97%° 6.56
300 ppm 1.83%¢ 5.98"
ALade 1.69 5.38
LSD (0.05) (A) 0.24 0.66
LSD (0.05) (B) 0.28 0.75
LSD (0.05) (AxB) ns ns
C.V. (%) (A) 16.71 14.46
C.V. (%) (B) 17.46 14.60

ns = iflaukans1eiulun1eand (P<0.05)
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a.4.14 dwiinukes

dminuiesamvemamm gevemuldfumsaaniusinerlusnouads
fumnsinaty w1 dvinudsrndauuansneiulumeads Aoty 120 Tundsugn wuin
wefwvmuiildsunsiarudiimeusiuau 3 ada fieng 30, 60, 90 Tumdaugn Swnusie
wnnfian fo 12.07 n¥usiafy se%enfe wdwmuiildsunsdanudiivouswau 2 ads fioy
30, 60 Sundagn Svhwinuierau Wity 10.68 niusledu dungvuiildsunsaarudiveu
$1uu 1 ada fleny 30 Fundagn asfivwmiinuenadesiian fo 9.25 niudedy

dnsunal mudildsunisdanudiveuluseiuaududuilvansia i
Wy dwdnutesudanuuanestulunisada flong 120 Yumdsugn nui1 na vy
lggumsaanudfieulusssuaud 200 ppm ﬁﬁmﬂfﬂuﬁqnmmﬁq@ Ao 12.71 nSuramu
S09A9U1AD mjflmfluﬁlﬁ%umiaqu%ﬁWau’[uizé’ummrﬁu 250, 300, 150, 100 Hag 50 ppm
Fathiminuiesau Wity 12.04, 11.07, 11.05, 9.98 waw 9.24 n¥usediy audiy @nmg v
flallFsunsaanudfineu (muew) wihiwrinuisaniosiian fo 8.56 nfusesiu (n3197l 4.42)

4.4.15 wandnuminluue

wandnsdminluui e g dlengmuld Sunisdnnus fineu
Tusuauafsfiunnesiu nudn wowdadminlutsdiauuanadulunsada feng
120 Junaaugn wui mﬂﬁmmﬁlé’%’umaﬁmﬂuﬁﬁﬂauaﬁ’mu 3 ads ﬁm‘q 30, 60, 90 Tu
naUan ﬁmawﬁmﬁ;mﬁfﬂ%uﬁﬁmﬂﬁqﬂ A9 59.75 NTUABRITINLNAT T998941AD U1
Alasunnsaanusivausiuin 2 ads ﬁaﬁq 30, 60 Junasuan fvandnvenlunsga iy
47.91 nuslemaaeing daumdjvuitlasunsiarudiveudiuau 1 s oty 30 Tundsgn
wiinandmiminluuiaiosiian A 36.21 niusamuuns

dvsunalmunlasunisdanud fiveuluszauaududui uansa i
wu31 wananundaluutsdaawanaasiulunieada 'ﬁ'mq 120 Tunasugn wuin
wevuiileSunsaanusfinewlussauaudy 200 ppm ﬁwamémﬁmﬁfﬂ%uﬁamnﬁqm
fio 61.97 nuREMTINNAT TesaeAe nevuTile Sunsaanudiivenluseiuanudy
250, 300, 150, 100 uaz 50 ppm Feiinandmiminluwis Wity 56.93, 52.77, 49.09, 42.37
Lo 39.78 nfuAon1TILAT MUAIEY drumgunuilildSunisdaniudfivieu (ruaw)
wiinandniminluuisionian fio 32.80 nfusemsaang (17l 4.42)

4.4.16 eviiuLng?

AtiAuLNvemg U Wengmulasunsaanud iveulusiuiunss
a 1 [y 1 v a c a = 1 1 aa a o [ 1
Auaneneiu wudi setinuineddianuuanstsiulunieada M1 120 Turdadgn wudn
we Uil sunsBanudineudiuau 3 ase fleng 30, 60, 90 Tundwlgn Hswdinuiien

4‘ =S = v dl Yy = 1 aa o gj Qll

1INAgA Ao 0.35 509a9u1AD N IMIUNLATUNITAANUEINEUTILIL 2 ASY N107Y 30, 60
[ [ av a a 1 (Y] 1 v Ay vo a 1 aa o g
TundaUgn dawifiuiies wiadu 0.32 dungmnuilasunsdanudiineudiuiu 1 Ass
1918 30 Tunaslgn sxdisuilinuifeatosiign fe 0.28
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dnsuna i lasunisdanud fivenluseiuamududuiluansa i
wut syiAuifeaiauuendeiiluneadi oty 120 Sundsugn wuin v wuildy
nsdaniudineuluszduanuidy 200 ppm fdviiiuiAgininiian Ae 0.35 sesadufe
wgvudilgsumsanudivenlussiurudiy 250, 300, 150, 100 waz 50 ppm Fadlsdl
WAiuLien Wi 0.34, 0.34, 0.32, 0.31 wag 0.30 MUEU daumngmuiildldSunissanu
ey (muaw) wilfuilifuifeiosiian Ao 0.27 (15197 4.42)

A15197 4.42  dwinuiesin wandnuinluuss wagdstiiuinel vemg iy Weldsu
N152ANUENNOUTUTINIUATY LaTEAUANUVNTUNUANATNAY

vhwedn NarAmMTn fil

Aannans WIS Tuuwns AU

(nSusody)  (NSuAamIINUns)  WiEen

$rurunss 1 ads iy 30 Yu 9.25¢ 36.21° 0.28°
Tunsdanudiiveu () 2 ads flany 30, 60 Yu 10.68° 47.91° 0.32°
3 ﬂ%\‘i ﬁawq 30, 60, 90 U 12.07° 59.75° 0.35°

FTAUAULULTY 0 ppm 8.56° 32.80° 0.27°
Tunisaanudineou (B) - 50 ppm 9.24 39.78% 0.30°
100 ppm 9.98° 4237 0.31°¢
150 ppm 11.05° 49.09% 0.32%

200 ppm 12.71° 61.97° 0.35°
250 ppm 12.04*° 56.93% 0.34%
300 ppm 11.07° 52.77° 0.34%

Aade 10.66 47.96 0.32
LSD (0.05) (A) 0.87 7.84 0.02
LSD (0.05) (B) 1.02 9.06 0.03

LSD (0.05) (AxB) ns ns ns
C.V. (%) (A) 9.58 19.08 9.51
C.V. (%) (B) 10.07 19.76 12.34

ns = LifAMukane1iulun19ad® (P<0.05)

NIINNTVAADI LA AD dnvarnsesaiulanieEdy nsavautiinus
wazsanamvomE v linuamdiniug s ounddunsimiudfineu wavssiurudidi
Tunsdanudiieufiunnsatulunn parameter finsrata Feldun enugevasdrdu dwmidn
Sduan dhdnaduuis drndnluan divdnluwte Sruaulu fuilu Seifuily dhnin
nenan tminaenuie tdnsnan wminsnut snsnisesaiule tmdnuiesan
ranantmTAlULE wasdaiiAuiien augidu (1seR 4.27, 4.28, 4.29, 4.30, 4.31, 4.32,
4.33, 4.34, 4.35, 4.36, 4.37, 4.38)
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4.5 N13N9aR9N 4  n1sAnwIRIN1TRANUgasIuuNYBinaulusEAUANU Nt
WANEANSY NAABNITRIYLAULA LATNANEAVDINEYIWIU

4.5.1 ANNGIVBIAAY

Augeed T g v fenfiud uauengfinndu uandeldiy
msdaniudfilouludnsfiunndsiu wuin anugsvesddudauunnsaiulunisaia
faustong 60-120 Yundadan ey 120 Fundsgn wudn v wudildldsunsdiivey
(muAy) fanugevesdduinniian Ae 57.70 wuflamns sesaunie viavuildFunsd ey
dineuludnsn 50, 100, 150, 200 wag 250 ppm ?faﬁmmqwaqﬁﬁu Winu 52.77, 49.92,
49.22, 40.50 way 38.00 WURWAS ANNEIFU drumgmunildsunisdanudfineulusng
300 ppm %ﬁmmqwaqéwé}’uﬁaaﬁqﬂ fio 31.77 \wURAT (AN5197 4.43)

A13199 4.43 ANNgvRNEIRUYBIg v Walasums@aviudnneuludnsiuansieiy

ANUEN (LTUALIRT)

Amnans a1y (Tunaslgn)
60 90 120
dnsilun1s@eny . 0 ppm 26.82° 47.90° 57.70°
50 ppm 25.92%° 45.97° 52.77%
100 ppm 2527 % 40.92%° 49.92°°
150 ppm WA AV N 37.82" 49.22°
200 ppm 22.30° 31.10 40.50°
250 ppm 21.09 28.60% 38.00<
300 ppm 20.00¢ 22.37¢ 31.77¢
Aade 23,52 36.38 45.70
LSD (0.05) 4.26 M 8.26
C.V. (%) 12.20 13.35 12.17

ns = LifAukansaeiulun19and (P<0.05)

4.5.2 $1urud

Sruaufsemg vy Senfiutuniuengfinindu wasdeldiunisdavy
fiveuludasfiuandety wudi Snuisienuuandrsiulunisadfdauseny 60-120
unaaugn fiengy 120 Tunaaugn wuin wevudildSunsfineu ludnsn 200 ppm
Frufanniian Ae 19.75 Aiodu sesawunie newmuildiunisdaviudfveuludan
250, 300, 150, 100 waz 50 ppm @fis1uanfa wiiu 18.50, 17.25, 15.00, 13.25 way 11.25
Aastodu auddu drumgmuilildfunsdineu (muaw) azfidruuilesiian Ao
9.00 Assadi (3197t 4.44)

=
0
)
=
i
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a ° a o = Yo a1 aa Y] a ! Y]
M990 4.44 VMUIUNNVBINEYTNITU LN@I@?UﬂWiQ@WU@WW@TﬂU@Wi'ﬁ/]LLmﬂmqﬂﬂu

FuIUNe (Aernu)

Aammnand 91y (Tunaslgn)
60 90 120
dnsilunsdany 0 ppm 6.75° 8.25° 9.00°
50 ppm 8.00% 9.75% 11.25%
100 ppm 9.50« 11.25% 13.25“
150 ppm 11.25 13.50> 15.00"
200 ppm 14.00° 16.25° 19.75°
250 ppm 12.25% 15.25% 18.50°
300 ppm 12.00% 14.00%° 17.25%
Anade 10.53 12.60 14.85
LSD (0.05) 2.57 25 3.42
C.V. (%) 16.48 13.45 15.50

ns = LfAULANA1IUlUN9ERH (P<0.05)

4.5.3 ﬁmﬁné’ﬂé’uam

muummmuamammwmm ummmumum&mmﬂﬁuu uazdlaldsunsaaniy
amxlau‘luams']mmﬂmmu WY mmﬂmmuammwmmﬂmmuiumaammu,maw
60-120 Turaelgn wma 120 JuvdeUgn wuan mum’nuwlmUﬂ’]iam\Iau Tudnsn 200 ppm
uumuﬂmmuammmaﬂ D 16.59 mumamu iaqaqmﬂa wwﬂmwuwimumiamwuawwgu
Tudnsn 250, 300, 150, 100 wag 50 ppm eiivminaadudn iy 15.10, 14.35, 12.98,
11.18 uag 9.53 NSUABAY FINAINU mwwm’nuwlmlmumiammu (AIUAY) 9 it
mmuamuaamm Ao 7.15 nfudedu (AN3799 4.45)

= S o o v v = Yo a 1 aa ) q' W
M1919N 4.45 UINUNAINUAAVDINEYININU L@JEﬂ@iUﬂ’]imwuaW/\laﬂuammLLmﬂGl’Nﬂu

YAUNAWUER (NSUADAL)

GRITEOR 91N (Funmaauan)
60 90 120

dnslun1s@eany 0 ppm 16 6.42° 7.15°

50 ppm 2.13% 7.49% 9.53%

100 ppm 2.62 9.06 11.18

150 ppm 3.25 10.24" 12.98"

200 ppm 4.04° 12.82° 16.59°

250 ppm 3.83% 11.97% 15.10%

300 ppm 3.50% 11.57% 14.35%¢
ALRAY 3.02 9.94 12.41
LSD (0.05) 0.70 2.29 3.21
C.V. (%) 15.74 15.51 17.42

ns = iianuwanenanulunisada (P<0.05)
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4.5.4 dwiingrduuis

g e Sefistunsengiinniy ussdleldsumsaamiu
Siveuludnsfiunnd ety wudn dmindduuisdanuuandrstulumsadfdaudony
60-120 FumdaUgn fleny 120 Yundsgn wuin vefvnuitlssunisdiivleu Tusns 200 ppm
fumingduuiannitan fe 6.90 nusedu sesawnfe navuildsunsaanuafiven
Tudnsn 250, 300, 150, 100 waw 50 ppm Feiiminanduwis Wiy 6.29, 5.97, 5.40, 4.65
waz 3.97 n¥usedu sy dumdvmuiilildsumsiveu (muay) addwiingduus
tlouflan fe 2.97 n3usedu (5197 4.46)

M99 4.46 U mtnanduwisre 1MUY Welasunisannusineulusnsiunnaneiu

Y1InaIf UL (NSURafL)

dempaed a1giiy (Jundslgn)
60 90 120
dnslun1saeny 0 ppm 1.95¢ 2.90° 2.97¢
50 ppm ORER 3.40% 3.97%
100 ppm 3.08 4.11 4.65
150 ppm 3,84 4.65> 5.40
200 ppm 5.18° 5.82° 6.90°
250 ppm 4.49% 5.44% 6.29%
300 ppm 4.34% 55252 5.97%¢
Anade 3.67 a.51 5.16
LSD (0.05) 0.90 1.04 1.33
C.V. (%) 16.61 15.87 17.73

ns = LifAuLens1iulun19aas (P<0.05)

455 dwiinludn

iinluanvemgwmu frdiadumueigfiiniu uasdeldsunsdany
Sfiveulusmaiunnsnafu wudr duinluanienuunndrstulunsadfdaunong 60-
120 Turaslgn ﬁmq 120 Tumaalgn wun vgnuiildunissfileu Tusns 200 ppm
fuhminluanuniign Ao 17.45 ndudedu sosasnie udmudldsunsdaniudiveu
Tuhs1 250, 300, 150, 100 waz 50 ppm daiumdnluan Wiy 16.36, 15.25, 12.20,
11.28 uay 8.40 n3usiady sud iy druvdnudilalldsunisdimeu (muau) asddwiin
Tuartiesilan Ae 7.46 nfusiosiu (319l 4.47)
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a S o o d' Yo a 1 oaa Y] a ! Y]
M990 4.47 u’]‘WUﬂI‘Uaﬂﬁﬂaﬂﬁmﬂﬁjqu Llla‘lﬂﬁ‘Uﬂ']353@1/\1148‘1/]1/\]@141”@@3']7]LLG]ﬂW'Nﬂu

Ununluan (nSusamu)

dmnaes 91y (Funaauan)
60 90 120
dnsilunsdany 0 ppm 2.47¢ 5.66° 7.46°
50 ppm 2.84% 7.14% 8.40%
100 ppm 3.38 8.08 11.28
150 ppm 3.77 9.90 12.20°
200 ppm 4.68° 12.42° 17.45°
250 ppm 4.33% 11.98% 16.36°
300 ppm 4.18%" 10.74% 15.25%
Anade 3.66 9.42 12.63
LSD (0.05) 0.87 2.08 3.07
C.V. (%) 16.11 14.87 16.36

ns = LfAULANA1IUlUN9ERH (P<0.05)

4.5.6 UIUNLUWAG
mwurﬂmmwawmmm uml,wmumumwmﬂsuu waziilolaSunsaamiu

amWauluammLmﬂmmu WU umuﬂlmmqummLmﬂmaﬂﬂummmmmmaw 60-
120 Jundsugn fieng 120 Fundsugn nud nermnuiilesunisdiivleu Tusasn 200 ppm
mmmﬂiwmmmam fio 8.30 nusedy sesaUde e muildSun1saanusiineu
Tudnsn 250, 300, 150, 100 way 50 ppm deiivavinluuss wiadu 7.78, 7.26, 5.80, 5.36
uay 3.99 n¥usady muddu daumdvuilild¥unisdieu (ruaw) asdumdnluuis

Uoelian Aa 3.54 NFusoAY (AN3190 4.48)

= S o 19 v A v vo a1 oaa Iy ~ v
M1919N 4.48 quUﬂIULLﬂQﬁJameV’]WQWU Lll@‘lﬂiuﬂqjﬂmwu@mwalﬂuamiqmLLG]ﬂG]'Nﬂu

Urvinluskiie (NSufaf)

GRITEON 218Ny (Funaauan)
60 90 120
dnslun1s@eany 0 ppm 1.04¢ 3.15° 3.54°
50 ppm 1.19% 3.97% 3.99%
100 ppm 1.57% 4.49 5.36
150 ppm 1.995 5.50 5.80>
200 ppm 2.57° 6.90° 8.30°
250 ppm 2.30% 6.66™ 7.78°
300 ppm 2.18%¢ 5.97% 7.26™
ALRAY 1.83 5.23 6.00
LSD (0.05) 0.47 1.15 1.46
C.V. (%) 17.24 14.98 16.51

ns = iianuwanenanulunisada (P<0.05)
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4.5.7 Fuuly
Srualuresvgf vy fanfudumuengfinindu uasdeldsunisdary
fiveuludasfiuandety wud Suadlufiauunneisiulunisadfdudeny 60-120
undsugn ety 120 Fundsugn wudn vefrmudliFunisdineu lusns 200 ppm
fdmundluinniian fe 755.75 ludedu sesawunie navuildiunsdariudfveuludnm
250, 300, 150, 100 wag 50 ppm §adguanly windu 730.25, 672.00, 608.25, 552.00
uay 489.50 Tustesu iy danmgwmuililéfunsdiiveu (uaw) wdsoluliesiian

A 398.00 Tusiediu (A157971 4.49)

D e ™D

lﬂ. o v dl Y a 1 aa LY d‘ 1 U
19199 4.49 Q’]U’JL!IU“UE’JQ%QJ}’M’J’]U Walasun1s@anudfineulusnsiuanaieiu

31Ul (usiamu)

Aemnaes 918y (Tumaslgn)
60 90 120

dnsrlun1s@eny 0 ppm 118.50° 205.50° 398.00°

50 ppm 172.50% 243.75% 489.50%

100 ppm 204.00< 289.00« 552.00°

150 ppm 241,75 325.00° 608.25

200 ppm 312.00° 409.50° 755.75°

250 ppm 297.75%° 399.75% 730.25°

300 ppm 286.00% 372.00% 672.00°°
Anade 23321 320.64 600.82
LSD (0.05) 66.53 80.17 116.58
C.V. (%) 19.20 16.83 13.06

ns = LTAMULANA19AUlUN9EDR (P<0.05)

4.58 ity

uiluvvemg vy fanfistumuensfivnntu ussdieldsumsiavudiiveu
Tudmmiiunnsnetu wuda fuiludaouusnesiulumaadfcudeny 60-120 Yundsugn
oy 120 Tundagn wudn vguiileunsifivien Tusnsn 200 ppm ﬁﬁuﬁiummﬁqm
Ao 1,193.39 AN510YURLUAT T898911AD mﬂwmmﬁiéf’%’m'135611/&145%/\1@141‘145@131 250, 300,
150, 100 wae 50 ppm Fafifiuiily wifu 1,112.46, 1,098.97, 878.76, 804.29 uay 630.69
pIaEuRung audiy daungvuildlisunissiiveu (muew) sxiliuilutiosdian
fi 534.33 MT1EURWAT (1151971 4.50)
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= Yo a1 aa o d' i o
LN@I@TUﬂqﬁﬂﬂwu@‘mwaiﬂu@miqwLLWﬂWW\Tﬂu

dl’ dl =
NUNLU (1514 TURLLRT)

dmnaes 91y (Funaauan)
60 90 120

dnsilunsdany 0 ppm 139.37¢ 276.25° 534.33¢

50 ppm 175.43% 312.74% 630.69%

100 ppm 211.67 340.49“ 804.29“

150 ppm 24713 390.73" 878.76™

200 ppm 322.69° 454.34° 1,193.39°

250 ppm 291.27% 442.27% 1,112.46°

300 ppm 282.11%° 407.59% 1,098.97%
Anade 238.52 374.92 893.27
LSD (0.05) 67.30 59.15 223.20
C.V. (%) 18.99 10.62 16.82

ns = LfAULANA1IUlUN9ERH (P<0.05)

4.5.9 AYUNUNLU

srfuitureme v Saudutuniuetgiiinndy uasilsldsunsdamy
Sineuludnafiunndieiu wuin dudiuiludenuuendistulunisadfdaudeny 60-
120 Jundsugn fieny 120 fundsugn nud nermnuiilesunisdiivleu Tusasn 200 ppm
iy dfuilusaniian fe 1.63 s0saanie namuildsunsdanudineulusng 250,
300, 150, 100 waz 50 ppm Teifudfudily wiadu 1.52, 1.51, 1.20, 1.10 waz 0.86
iy daungiuiilildsuntsiveu (muaw) agiidvdnuiludeniian fe 0.73

(mswﬁ 4.51)

a o ad A v A v vy a0 oaa 1Y) a i w
M1919N 4.51 @%UWUWI‘UGUEJ\‘]WQJWVUWU LJJEJI@TUm'iam‘v\ma‘l/w\laﬂuammLLGmGI’Nﬂu

Pty
dmnaes 218Ny (Funaauan)
60 90 120
dnslun1s@eany 0 ppm 0.19¢ 0.37¢ 0.73°
50 ppm 0.24% 0.43% 0.86%
100 ppm 0.29 0.46 1.10%
150 ppm 0.34" 0.53 1.20%
200 ppm 0.44° 0.62° 1.63°
250 ppm 0.39% 0.60% 1.52°
300 ppm 0.39% 0.56™ 1.51%°
Auade 0.32 0.51 1.22
LSD (0.05) 0.09 0.07 0.30
C.V. (%) 18.94 10.39 16.78

ns = iianuwanenanulunisada (P<0.05)
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4.5.10 13'mﬁnﬁfmaﬂ

mwuﬂsfmamawmmm uml,wmumfmmsmmnﬁuu wazdieldsumsinnu
awWauluamwmmﬂmmu WU umum'mamm'gmLLWﬂG}NﬂﬂWNﬁ@mmu,mma 60-
120 Tunaalgn wma 120 Tunaaugn wun ﬁmmmwlmumsamau Tudmns1 200 ppm
uumuﬂimaﬂmmwam Ao 7.28 NSUMDAY ﬁmawma mmm’mwlmumiaﬂwuawmu
Tusns1 250, 300, 150, 100 way 50 ppm Fatliminsnan wirfu 6. 85, 6.38, 5.63, 4.83
wag 4.39 NSURDAY MINAIAU mwmﬂmm‘miﬂmumiammu (AIUA) seiivminsinas
uasmam fio 3.59 n¥usedy (M5797i 4.52)

A19199 4.52  minsnanuesiennu Welasunsaanudiiveulusnsinuanmieiu

YvinsInas (nSumenw)

davinaes 91giiy (Funaaugn)
60 90 120
dnsilunsdany 0 ppm 1.95¢ 2.16° 3.59¢
50 ppm 2.18% 3.09% 4.39%
100 ppm 2.56%° 4.06 4.83%
150 ppm 2.98" 4.76" 5.63%
200 ppm 3,537 6.72° 7.28°
250 ppm 3.44% 5.87% 6.85°
300 ppm 3,38 5.51% 6.38%
ALade 2.86 4.59 5.56
LSD (0.05) 0.52 1.65 1.17
C.V. (%) 12.24 24.16 14.25

ns = Liflauknns1siulunieadd (P<0.05)

4.5.11 dwiinsinusie

s nuem v Saufintumiegfiuntu uesdeldsumsiamu
fwouludasdiuandisiu wul dwdnsnuisdanuuand siulunisadfsaudeny 60-
120 Yundaugn #1918 120 Fumdaugn wuin newnudldsunisdiiveu lusas 200 ppm
fuhinsnuienniian fio 289 nfusiesiu sesaunie e wnuiildsunsdaniudfiven
Tusnsn 250, 300, 150, 100 way 50 ppm Fahminsnuite winiu 2.84, 2.78, 2.69, 2.59
uay 2.50 niustadu nuEy druvgvuiilalldumssiiveu (muau) axiibmdnanuss
tioefian Ao 2.44 n3uredu (ANs197l 4.53)
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A19199 4.53  Umilnsnlisueamn i Welasuns@anudiveulusasviuananeiu

YIUNIINWIA (NSUADAL)

GRPRER a1giiy (Tundslgn)
60 90 120
nslun1s@eNY 0 ppm 0.54° 0.77¢ 2.44°
50 ppm 0.60% 1.10% 2.54%
100 ppm 0.70< 1.44< 2.59<
150 ppm 0.73 1.70% 2.69°
200 ppm 0.88° 2.39° 2.89°
250 ppm 0.84% 2.09%° 2.84°
300 ppm 0.80% 1.96%° 2.78%
Anade 0.73 1.63 0.68
LSD (0.05) 0.11 0.58 0.14
C.V. (%) 10.14 24.28 14.42

ns = LfAMuULANA1AUlUN19adE (P<0.05)

4.5.12 §03M5ATYLAULA
n351N1393 A vlnva g 19 W alasunisaanud e ulusnsn
AuANF19AY WU 8rsIn1siasAuladinuuanaanulun1sad fAnuwsoe 60-120

[y [

Turdaugn fle1g 90-120 Tundalgn wui weivuilesun1saiveu usas1 200 ppm
fsmsnaaTydulamniign fe 1.04 nsusdemuuasioty sesaunde nghmuilédy
nsaanudiivenludnsn 250, 300, 150, 100 way 50 ppm ai8ns1nsasasiule Wiy
0.99, 0.89, 0.74, 0.64 way 0.48 n3usoAITLASHOTY ANEIRy diumamuilila$u
38 finou (uAL) axisnnisaiqAulntdosfiaa fe 0.1 nfuseasaunsHey

(miwﬁ 4.54)
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A1999 4.54 SR iulnveme v Weldsunmsaanudineulusniuanmeiy

nsINsaTeyAule (nusanIsIaLATHoTY)

GRIPRER a1giiy (Tundslgn)

30-60 60-90 90-120

nslun1s@eNY 0 ppm 0.87° 1.50¢ 0.41°
50 ppm 1.37% 1.755 0.48%

100 ppm 1.74< 2.14%¢ 0.64<

150 ppm 2.25" 2.41%¢ 0.74"

200 ppm 3.25° 2.99° 1.04°

250 ppm 2.78% 2.96° 0.99°

300 ppm 2.61° 2.67% 0.89%

Anade 2.13 2.34 0.74

LSD (0.05) 0.61 1.11 0.21
C.V. (%) 19.46 32.00 19.55

ns = LfAMuULANA1AUlUN19adE (P<0.05)

4.5.13 Yvidhusesn
‘13fmﬁfﬂl,t,ﬁai';u6uaqmﬁﬁmm dloldsunsdanudivewlusasfiunnsieiu
nu31 dmidnuissiadanusansisfulunieadd fo1y 120 Yundagn wudn ueavau
fildsun1sainen Tushsn 200 ppm ﬁifmﬁfﬂl,t,ﬁﬁwmﬂﬁqﬂ AD 16.11 NTUADAU TOIAIUN
fo e Uil Sunisdanudineulusns 250, 300, 150, 100 was 50 ppm @43
Uwinuwiesns wiiiv 14.92 14.02. 11.91, 10.61 kay 8.51 nSseasy mugsy duneg1mnu
flalldFunsiiviou (muas) azihimdnuissueniian fe 6.96 n¥udesiu (el 4.55)

4.5.14 wandnuiminluwte

nandnurviinluut e iyl eld funisaanud e ulusns
fumneinetu wuin mewdnindinlusdsdemuanereiulunieada fiong 120 Tumaslgn
WU nemnudildSunissfineu Tudns 200 ppm ﬁwamﬁmﬁmﬁﬂ%uﬁqmﬂﬁqm Ao
113.88 NSUADANTILUAS F8989U1AD Mfﬂ’lmmﬁié‘%’umsﬁmﬂuﬁﬁﬂaﬂué’mw 250, 300,
150, 100 w8y 50 ppm 4 silnandmurmiinluwis Wiy 106.75, 99.58, 79.63, 73.56
LaE 54.82 N3UFEATINNT Mud1Ry drungvuiililesunisdiiveu (aauaw) axdl
wandmiminluussiesdian fe 48.61 nfusenauns (13197 4.55)
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4.5.15 uiliuinen
fudiiuinevemnriy Weldsun1sdanudiineuludnsiunnsnaiy
978 120 JunasUgn wud dediuneadidlidamuuanaeiulunieada (9151990 4.55)

A15197 4.55  duinuiesin mandndvinluwis wagdadinuifeivesmgminu Weldsu
nsaanuBNNeulusRIILANAI9AY

vhwtin NANARLTIN o
- o o VU
GNIZGRN LLANSIU 6L‘ULL‘VN s A
o 1w o LAULNYT
(NUFDAU)  (NFUADAITINUAT)
dnlun1sanny 0 ppm 6.96° 48.61° 0.50°
50 ppm 8.51% 54.82% 0.47°
100 ppm 10.61% 73.56% 0.50°
150 ppm 11.91° 79.63" 0.49°
200 ppm 16.11° 113.88° 0.51°
250 ppm 14.92° 106.75° 0.52°
300 ppm g 70 99.58% 0.51°
ALRdY 11.86 82.40 0.50
LSD (0.05) 2.34 20.05 ns
C.V. (%) 13.32 16.39 8.10

ns = hifimuwanenanulunieadd (P<0.05)
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4.6 N13AUTIEHA
4.6.1 NMsANEIIMIAAtanan NUABMIRTYAUINNINEAY LATKANEAYDM MU

NANANINAGRIT 1 Wuin MPasergmafiuiier ngvudiviinisdadenen
$1u7u 4 ada Ae oy 30, 60, 75, 85 Fu fmaiydiulamsddiu Msazasintnus uay
WA SlFnunndige deleiun AYNGIVDIFIAY dronanduan dmnaduuis dmdnluan
dhwifnluais Suauly wuilu deiifuilu dindneenan diminaenusts dandnsnan
hiingnuis sesnisiasaeiole diminuiesy uassandmiminluwta Sawnndian
(A151991 4.1,4.2,43, 4.4, 45 4.6,4.7,4.8,4.9,4.10,4.11,4.12, 4.13, 4.14) nazdia21y
uansnafuneadn WenSsuiiisufuamaaesdun Ghasdatonan s1um 3 At Ae fleng
30, 60, 75 u, $wu 2 A%a Fo flo1 30, 60 Fu uazsau 1 A fo fleny 30 Tu wagld
nsdadenan) Taevghmiuilifinsdndenon dniswsuiulanedidu msavauninin
Wiis wazwandn dedesiign nisingmuinisedydulianieaidu uaglinandn
Funnseiuil eradululadn msdadenenvemgmiuesn saduundsayauemsiidiay
Tunstannluidumdaiensveetugve g Weuvasasauemslsgniidneen
ownsiivazanlimeluddu wazdiudne Jsgnihsnlflumsasenisiasydulamadndu
warluvaame 1ML (Brant and Chen, 2015) safu Sruauasslunisiagenoniuiniu
FafluarvilinsesaRulanisdidu uwasnandnvesmaanirudunnd unilus s ui
(Brown and Hudson. 2017; Chen et al. 2018; Wang et al. 2018) %ﬂaa@ﬂﬁaﬂﬁumiwmm
W94 Lokesh et al. (2018) lava1s@neiie n1IANYTABNTBINYINITU WUTT WY
fvnsinrenenlutiafiufeneiinardaimnluwte waeiuilu dawitv 16,56 nSusesu
way 1,019.74 prsraufunsdesy luvaedingvmuildidvinisdadenenludiafuien
wwiinar@nu minluuke uasituiil vy 1483 nSusiediu way 629.35 maaeuRwAAofy
Masinde and Agong (2011) Flgvhmsinu mssingenenvesindeu wuin dlelsvhmssngenon
veaindsuiiinaiiliinidsudnisies i ulavedsuiiugu Kriedemann et al. (2010)
senui1 Madatenanizdinayiliarugsdaniunniu maasyiulamedduiifutud
FoilAinandndiiutuBagae (Meir et al. 2010; Wilmowicz et al. 2016). n1sdatonen
voslau fnaviiliiminsnifiudu 25.8-33.8 1Wodldud uay 34.7 wedidus dmsulaneny
3 Y uag 4 U mudsu WewSeudisuiuiu Taudilifinnsdagenen (o et al. 2012) Lokesh
et al. (2018) Teewin Snnuneniianawemegvan fnavhlinandnuiminluaasewennns
fidunniign WewSsuiisududu control Fan et al. (2019) wu31 mssngenenludum
aghlisumfisauluiiiuiy Swasnnsmaassiiflinaluihuesdetu

nuaMIAaesil 1 4 wahuuiivhnsdatonan S1uau 4 ads Ae o1y 30,
60, 75, 85 Yu fimsaiayiulamsdiiy nisavautminuiis uasnanandidundign
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4.6.2 N1SANEININITRANUTDS LUUNTANNVRANY hazRanuludnsiiuana1eany

NTAaN15ATYAUIANINEIAY LAZHANAAYBINGINIY

Mnrammaaedd 1 vldnsuiinsingenenvemdimnu s1uau 4 ads o
flany 30, 60, 75, 85 Tu Amswiauivlamedidu msavamimiinuis uassendadannniian
mnnaet 2 i Sdsvhmsinumeiies minmmased 1 iewnnsldussueilumsserenen
wdeddussnusnnunn uasilidenanunn safu Weasnslduseuay uandumsanam
Tumsvhandiduas Seldvhnsinunidau Wednudnisaanusesluuiieiiunnsnaiy 3 via
LLaU?quIui“ﬁummLﬁﬁuﬁﬁuﬁimﬂmﬁaﬁ’u fflnadan1589NABNTBING NI 2INKE
AsnAaesi 2 9 wui mqammim‘um 87 Mmmmmlmmﬁa@wuawwg}u s
WaiuTnvmaddi MeazaLT LR uatNanan fiAunnilan Imsm umuﬂmmuam i
Srduutte diluan dhmdnluags Sy duitly sedfuilly dvdnsnaa dhninsn
wis Sasnaasaivln dwiednusienn weznasdaimiinluwie Saanniian (115 4.16,
4.17, 4.18,4.19, 4.20, 4.21, 4.22, 4.25, 4.26, 4.27, 4.28) Fadaaunnd et ulumeada e
WisuieufiunsaemusesTuufiwinswiniu (hsnduweaisadn waswilradmeiea) Tnefivieh
wiilaSumsaanumlaadonsilea fnsasadulnmeide msavausimdnuie wa
wandn dentianfian annsnwineuntid wui nisdevudTveuliiufivasinadetonen
YoINY Gﬁﬂ%‘ﬁﬂ/\lauasﬁﬂﬁﬂiamaﬂmmﬁwqmiaﬂﬁ’;mfﬂiJﬂa (Yue et al. 2019; Sami et al. 2021)
drumsinnunseiviaisadnbiufivasiinavilifinAnnisesnneniitnas (Othman et al.
2021; Pradeepkumar et al. 2020) waznisaanunilratansilsalinuiigasiisonisduasuy
N580nABNUBIRY (Fan et al. 2018; Kuo et al. 2019) 2nM3iina) wauld Sun1saany
soslunitwrnsiamiui 3 via Snsesaivlamed uadlinanaunnsneiul enaduly
10 wehmnudiel#sunisdaviudiiney wamniudinsnauausseansdiiney uanninag
Foviugedluuiiveiindu (nsnduelsadn warnilradanslen) nisasaRulameadu ns
avaut ke Sedmelvinandaveg wanudldfunsdanudineuiinandnuiniiae
509A%NAD nE AL SunsEanunsadvivesadn waznlaadmsilea audisu ns
Wydulmmdduvemgvanui ealunaanmsiivhnsaavivsesluuiiy E7ivou nsndu
walsadn waznileatangles) lnegesluuiverdasinadon1seonnan Lagn1Ivan3avedye
Aenvig WU Jeenanvama iy sink Addsemsias i ulamnsdduremeg
idlevimsaanusesluuiiy udnhlsiinisesnnendnas wiesilidonenviansasly Aezilua
fon1siasaiulaniadduiia Wesnnsazanemsmeludduisdeduiaundutensn
Yoy o1nsTivazanliAarluimunmseSaiulnddug wudensnveme iy
devgmuiinsasaivlamedduiiiutu meavaunimdnuisiiinty Sedaalinandn
v vusiiusndunaludae dmsunsaaudiieuiuinadonssaiuluaznandn
veag vy (adndrduuis davdnluads davdfnsinuds drvdnutesy uasnandn
dmiinluwsia) §saenndestunisinuves Warner (2022) levinsdnunisaanud iveu
Tiumg i wuin dudnéfuniaassuiadinty dewseuidisuiufumghmmd
Lilgvins@anudnineu (Auaw) ImsJﬁvaﬂ135qu%‘ﬁWauiﬁﬁ’umjwmmiué’mw 250, 500
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waz 750 fadndusiedns dwdimsaaudiineuliiungmuesiinsavauiminuisd
ity wiaugaesgvdldlfifutunslude Sannuasvemdwnunduiulid
anaa Kaur et al. (2015) l§vhnsinemsaaniud fiveuliiudawdes wuin msavauimdnuis
F1uuis wasnandsesiinies fannnnindundedillldEanudfiveu drunsianunseadu
woisadn Wiungmnu Aldinsynsdneluneumind dedenadosiunisnnassil
Singh et al. (2018) 1A¥I1N13AN®IT Y N15AANUNTATULUBLTAAN AUNYINITU WARIN
M3fn WU M3danunsaiuiueisadntiiung muesdsiuiuis waztmnnananly
aniiudu Lokesh et al. (2018) I@vinsdnuiiie n1saaniunsndviveaisadniumg vy
wudn vigvnuild sunsderiunsnduiuasadn ludnsn 300 ppm rafuiemegvanuasd

(%
=

wanamimlulte wasfiuiily Sawindu 16.26 nfusedu uaz 1,180.40 MIIUTUALAST
Rofu drungvudildsunisdarunsaduiveisadn lusnsn 500 ppm Yaufuiisneg
wnuasiinanantminluuie wariuiilu feawinfu 15.96 ndusiedu way 1,125.32 A319
wuRunsaesy Tuadivdvnuilildsunsdanunsadviueisadn Frafiuifsmgm
wiinandnthmiluwis uasiuitly fewinfu 14.83 nSudedu uay 629.35 maaeuRums
modu Choyal et al. (2022) lavinnasAinwde nsaanunsniuivelsaan Aulaudulie naan
AMsAnEn nud1 n1sBanunindvivelsaan dravihlfimdneenvedausuile anas 53
Wesiiud uadmseSydvlpmedidy meavaut it wesiuiiluvedauduiioiudu
dewSaudisuiuiu control Fsmsaanunsndviuelsadn tuilnasonisulugad waznns
e elwadUe Y AINIUBARRTITIR IuILIEAd wavTInTe AR TN TY (Muniandi
et al. 2018) dmsunrsdaviunilaadanitleafiinasonisiasgiiule wasnandnvoIng
WU AN15NRas wuin madanunilaadansileainarildnisesuiulauazrande
yegnndanintudessudeututumgimmdlilainmsaaiunlaadmslea
(PruAm) Fsaonadoaiun1sinuineuntiadl Karimi et al. (2019) Idvhnis@nmanisdasiumn
Tradansloaliiung1mau 99nn1sHINIsANEY Wual nrsaenunlaatamsleainavinli
g dminluwte dauiiatu Afshar et al. (2022) lgvin1sane nsdanium
Tnatmslsaldiungivany wuin nsaanumlaadimsleainaiild saulu Swaui
uazNanAnve A v LiiAsnnd wg v ldldvihmsaesiumleatmalea (rugs) ned
NaNAAYIY INUTAYINAY 872.2 AlanTusialanns wag 617.5 Alansusalansns AuaIau
dowseufisunandnvemguudilesunsanunlaatnslvassiinanamdiud uie
42.2 Wesius (Hajihashemi. 2018; Hajihashemi and Ehsanpour. 2013) dnlufisvindu
1 i el sunisdanunilaatansiles Aldnawuieafufun1saassd Quinoa
(Chenopodium quinoa Willd.) (Salama et al. 2021), geranium (Palargonium zonal L.)
(El-Aal and Mohamed. 2017), mulberry (Morus alba L.) (Mohan et al. 2020)
Mnmsveaei 2 WewSeufisunsdaniusesluuiians 3 v Wiumgm
nInduLUeLIaan wilradmslea wazdnvlew) wuil n1sannudineulinsas g ulavneasu
uazanATvmY WulAInnTign sedasn Ae Msdemunsaduiuaisadn uagnlaadmelea
MRy drunsaanugesluunaluszaumsitutu 200 ppm Tdung v aztimsasyiule
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N9ERY bavnandnda1unian sesaen Ao Msaanuluseduaududu 250, 300, 150,
100, 50 uag 0 ppm (AIUAL) ANAIAY

4.6.3 N1SANEINIIIUIUATY BATTLAUANUTUTUANA19NUTUNSAAN LD AN U
NTAaN15ATYAUIANINEIAY LAZHANAAYINGIINIY

PnHansaedi 2 ilvnsuinnisianusiineu wasdavnulusesuarududy
200 ppm #YININUINITRTYLAULANISEIAY LLazmamﬁmﬁmmﬂﬁqﬂ oy nsnmaesd 3
Jdldvihmavaassieiiesanmamaassd 2 eagyhlimsuiswegiimnzauvemeaimu
fagviinnsdaniudiiveudely 91nuanisnaaesil 3 wuin YreergmsAuiAgma
AlFSun13aanusiiviou 1uau 3 A Ao ﬁ'mq 30, 60, 90 TunaeUgn NIl
mssaTauAulamsdiu msazaudminuie wagnandnddminian taed divindduan
dhvfndduuts tminluan dhndhlusds Sauaulu fuily fedfiuily domdnsnan
dmnsnwie sasnisasaiiula dmihutesan mandntminluks wazdeiiuien 3
Aannitgn (fn51991-4.30, 4.31, 4.32, 4.33, 4.34, 4.35, 4.36, 4.39, 4.40, 4.41, 4.42) 595851
0 mjwmwuﬁié’%’umﬁﬁmv'uﬁﬁWau $unu 2 A3a Ae ﬁawq 30, 60 Jundagn wazduau 1
ads fio o1y 30 Tundagn swddy M sTivdmldsunisdarudiveulusiuuads
fusneshuusiazdisergninaiydvied eradululdn luudasdasorgmseiadvlady
e mnuduienan neagen (indeterminate plant) As agdinisesnnen Aniln waviudn
w¥onfufuiinisiesaivlanisdidy fe fnisunngen uwazuanne lundeuiu safu wgh
mmé’qﬁmiﬂ’mmmi%maﬂagjL‘%@EJ q aunssiafiuied dernsaanudiveudionds
e Tlong 30 Juvdslan asstilinonvemsgmaiunanias uandsamivigvnufeed
nswauNIsad1Inend uinlng Ssdenaviilinisias aifviansdfutaznananvoman
yungavrings Sausndnstutumsdariuaiveulusiuau 3 afa Ao ety 30, 60, 90 Funds
Ugn Aifimsdamudfineudhlinenvemdvmuvgaianiesusnisoanaonaunssiiafiou
feuianfuRenandn fu Msdenudfiney 1w 3 ads fe ﬁawq 30, 60, 90 TUNAY
Uan Feilnaseniseanaaniazludiunie vesmeninimgasisll wazdwnavitlvdnng
Wiydulameddy msavaud it auiuasnananiiiunian Ssaenndestuiunsing
Aeunid Shivian et al. (2016) & %rnsfine n1sdanusesluuiald iy Fenugreek
(Trigonella foenum-graecum L.) Wnevnsaamwugesluuite S 1 aSe i 21g 40 Tundagn,
$1unu 2 A ﬁm*q 40, 60 Tunaelgn wazduIu 3 adq ﬁmq 40, 60, 80 Tunaelgn INA3
MN13ANY WUl Fenugreek AlEgumsaaniugeluuiiv 1w 3 ade ﬁawq 40, 60, 80 U
viaUgn Insaiaiulamedéuiia uasnananiluud il vinananiinfiga Hye et al. (2002)
I§vimsanen msaanusgesluuinliifumenlng wuih nsdeviusesluuiis st 2 ada 3
navilinsiasgiavle Suulu uaznandnveseulug dAwnniinisannugesiuuLie
afuiien daunsdnuilund i Aladnisinsineluhuesierfufunsmaassi
nanfe imsAnwinisdavusesluuiivlviungvmumn 4 7 fu Sslévihnsdariugesluuiy
adusnilovevmuliony 28 Sundwgn afed 2 v wulieny 35 Yundegn eded 3 e
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wiefwudieny 42 Yumdsan uaeadadl 4 Wevghvuieny 49 Yumdsan anmevihmsfin
wuin msaanusesTuuiialdfuna v luaded 4 ngmnuiinsesaivlanieddu
dhudnaduuste divdiluwie $1uavlu waeiluitlu Sauanssiulunisedn dewSeudeu
fuumsdanusesTuuiialdfundg oy luafsil 3, 2 war 1 muddy (Saucedo et al.
2020)
MnMveaesd 3 nsdanudiiveuldfundmnu S1uu 3 ass Ae fleny 30,

60, 90 SundsUgn g muiinisiigdulameddulasiandnvemevanuiidunige
sesaa Ao nsdavudAnouliiundg ity $1uau 2 ads ey 30, 60 Tundadgn
wagsiuau 1 ass flony 30 Fundsugn auddu daunsdanudinouluszduanududu
Fuanenetu wud msdanufisesuainududu 200 ppm Witunghruasiinssaduln
mqé"}éful,t,awamamﬁﬁhmﬂﬁqm 5898911 Ap N1sAeNuERNaulUsTAUAINILUNTY 250, 300,
150, 100, 50 Wag 0 ppm (AIUAL) AUAIAY

4.6.4 n13Anwden1sBanudfineu Tussduatnududuiivandreiudifde
N13L93YLAUIALASNANAN VDRI TY

nsnaasddt 4 WBunisfinviainnisnaaesiiliunudilunisnaaed 2 uag 3
dieoiumstuunanismeasidnads TnednidensesTuufivilinaifignainnisvacesd 2 fe
diiveu ihuAenuliiuna I 9w 3 ass o ﬁaﬂq 30, 60, 90 Jumnaavan &slenan
nsvaaedd 3 wagtindanuluseduanududuiiuansaiu kaannn1veaesd 4 wudi
nsdanuBiveuiiszaunitadudu 200 ppm namnufinissaRulanisdidu nsavas
hinuds uaskandedawaniian Tnedidivasdiuanas dividndduan tangduuks
dhudnluan smdnluwis $1uaddu fuitlu dadituily daminsinaa davdnsnuds sns
naaigidula dvrdnuiesy wesnandmiviinluiis wnnfian (m31efl 4.44, 4.45, 4.46,
4.47,4.48, 4.49,4.50, 4.51, 4.52, 4.53, 4.54, 4.55) 594891778 n138ANUEAvoun 86U
AU 250, 300, 150, 100, 50 kag 0 ppm (AUAL) maﬁmﬂwmm:ﬁmsmauauaq@iaﬁﬁ
Woulusssummudiudu 200 ppm oradululsn msdanudiiveulussiumnududuilidu
syfuaMudutuiimngay Tuavinlivenanvemavaiungasiemn uasiinansenusons
WSadulndduies snduldmmmgvniudinisasadulamsdiduiiaainnisaaniulusesu
aduduil fuilinandnvomgmnuianindumn Wewssudeutusung i
Tullgvinsanudiivew dungwmuiildsunisianudiveulussiuarududuiivnnauduly
v vmuaziimsisuiulameduiianas Wownmsamudiieuiiinniiuluiagluvinlily
YDIREYIMIULAAIDINTT chlorosis viliuseansnnlunisduasziias wagn19a3190Ims
anad J9AINAFNITLTYRULAN NN LazkananaIng 1 ullA1anas (Rahman et al.
2023) fratu Asziumududy 200 ppm WWushsfimnzausenisiasyiuln wazlvua
wangsgadmiuna v iesnudaandaniuud Yononvomaivinuinismgasienn
wazngmudnmsuaniadininndy Senlfiswuluifiety nandededidniutunnmly
¢ Feaenadasiufunisdnuives Warmer (2022) fivhnnsfinwinisaanudiiveulsiiung
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U lngdanuludnsn 250, 500 way 750 Jadnsureans NaaINAISANYINUIN N15ARDN
woulusng 500 fadnsusiedns nefwmudisuruianniign venanid ddlinmsAnufieonis
Sanusiveulviuiinuidndu q Felfnauiiorutunismeassd laun nssiseuden
[Abelmoschus esculentus (L.)] (Ravat and Makani. 2015; Kumar et al. 2018), agtas
[Cymbopogon flexuosus (Steud.) Wats] (Khan et al. 2023), w#3n31 (Cucumis sativus L.)
(Kusumiyati et al. 2022; Dhakal et al. 2019), W3 9 (Psidium oujava L.) (Lal et al. 2016;
Ram et al. 2016), flnén (Vicia faba L.) (Ton. 2021), Summer squash (Cucurbita pepo
L.) (Shafeek et al. 2016), W nna 3 (Cucurbita maxima) (Wang et al. 2019), ARIVEEE
(Glycine max) (Kaur et al. 2015), NS¢ v 83 (Allium Sativum L.) (Meena et al. 2017),
wealal (Citrullus lanatus Thunb.) (Sinojiya et al. 2015) 1Judu



undi 5
A3UNaN15ILUAT VDL UL

5.1 a@3Unan1sidy

dmSUNSUgNUE MU LiTBANYINAYBINITANYBABN LATAIIAIUANNITISYAULA
NiAoN159TYAULN LAZHANEAYDMQIMITULY NAINNTANINT 4 NMInAaetineizasy

A1

—

nsneaesil 1 annsanuinisfntensn Afdenisasaiulanedidy warkande
YR HAINNITUAaRIweTazasUliI1 naulinisnevaussianisiatenen
$1nu 4 ade ﬁaflq 30, 60, 75, 85 U ﬁﬁqm mﬁ'}mmﬁmsm’%zg@uimmaé’wémﬁa ARFREAEY
dwiinusienn waelviandmimidluwianniian sosaanie mavhnsdindenen S 3 ads
‘171'@1&4 30, 60, 75 4, 31U 2 Atq ﬁawq 30, 60 U Lazdnu 1 s 1'71'@’1&4 30 TU dUNIIU
flalldvintsdagansn (muaw) dnmseigdulanedidu wagmsazanhninusides
Foilianamiminlunisies i

nsneasdd 2 91nmsfnudinisdanusesTuuiedseiaiy uazdanuludns
Ausndnedu AfldemsaTadulamediiu uasnananvemg WU KATINMTAABIWeTIazaTU
I¢rin nghmuiinsmevausiresesluueniauiiian nemuilnmsasyRulpmadFuia
mseasi it enn uedinandemimminlusianniian sesaniie viejvuils fumsdany
goflunduvaisadu duvgmiuildsunisanueesluuntaatonslea dnsasydula
IS wagnsavarviinuisiitos Seiliandauminluwisioedian dmsuszd
anududulunisBanufiunnsdneii wuin arsaanusesluuiivfisesuanududu 200 ppm
Wwhitgn nahvuinsadaiulamnadiiuia mMsazatthanuiann weglinananimin
Tuuianndige sesasnfe nsdanusosluudivd szaumududu 250, 300, 150, 100
uay 50 ppm drungvdildlifunsdanusesluuiiy (uew) fnisasyRulanieddu
uarnsazauviinuieives Jehlinanantminluuisiosiian

Msveaesil 3 MsanuEdaunds wazssiur Uit uenmsiulunsaauE ey

N68n15193 L AULANINEIU LasNaNAAToINE MY NaIINN1TNAaaINeTiazaguladn

¥

N IMIUINITAOUANDIRBNITAAN U VIBY I1UIU 3 AT N1818 30, 60, 90 Tundelan

al
QUINSRTYAULANNEIAUNA n1sdzaudIntnuiann waylinananuindnluwis

7
infian sesaunie vvuiildSunsdanudfineu S 2 A fleny 30, 60 Fundsgn
g vmuiileSumsaaviuiineu s 1 ads ey 30 Turdagn dnsiasaiulavmeineiu
waznsavauiminuisiivos Suhlinandminiinluuiniesfian dmiuseduaududu
Tumsdaviud ineuiiupnateiu wuin msdawudiineuisziuauududu 200 ppm azfifign
vgfvuiinsiasayivianmediduiia nsavautudnuiann warlinandniminluwie
mm‘fiqm soemfe nsdanudfineudisyiuainadudu 250, 300, 150, 100 wag 50 ppm
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daungfmudililézunisdanudiviou (muaw) fnsiigdulanisdidiu uagnsazas
dhuidnusiives ﬁ“jw‘iﬂﬁmamamfﬁuﬁfﬂluLLﬁqﬁasjﬁqm

Asneaesi 4 n1sAnwdinsannusiiveu Tussiuarudududiuanaisiudidde
nsigiiulaLazNarARYeME MUY KARINMINAaDweRazasUliin n1sdanudiivew
Asguaududu 200 ppm diian vgvmudninadgivlanisdfuis msavas
dinutann LLazIﬁmamémfwmﬁﬁwﬁmmﬁam sosunAe NMIBanudTieuissumnududy
250, 300, 150, 100 wag 50 ppm aaumummumlulmunnmwuawﬂau (AIUAY)

fmsesadulanediu warmsazautmtnueives mmﬂmamammmﬂ%meaamam
124
5.2 YUaiduaduy
TOLAUDLUZIINNANITNAABIVIANUA A AITVIIN1TAANUD NINoUlRAUNg 19U

MI5EAUANUTNTY 200 ppm wazAANUTIWIN 3 AY Weviemulieny 1 30, 60 waz 90 T
waelgn
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nyeud welula. 2565, malulagynatu. nyanny : drinfiuiumvy.
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WYTY1 Yeynown. 2560. #13AUANNITLRSYLAUTATUNYEIN. NUNATIN 1. ngamne
AT U LOUATUR Y.

oyv7 FunTyTol. 2555, A1INIINITNEATABNITHAANY. U : arvnfiveans any
eeans wazmaluladnisinens wning demaluladsvaeeaaiuu.
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Abstract It has never been reported on the effect of flower removal on the yield of Stevia plant.
The effect of flower removal on growth and yield of Stevia was studied. Reesults revealed that
flower removal produced significantly (P=0.05) greater number of leaves, dry biomass yield
and leaf dry weight yield compared to the control. Four times of flower removal plant gave the
highest number of leaves (1,318.50 plant™), total biomass dry weight (11.31 g plant") and leaf
dry weight yield (0.81 t ha) compared to the control. Therefore, flower removal during the
production of Stevia plant should be practiced in order to increase growth and leaf yield.

Keywords: Stevia, flower removal, growth, yield
Introduction

Stevia (Stevia rebaudiana Bertoni.) is a perennial herb belonging to the
Asteraceae family. It is local plant to certain regions of South America,
especially Paraguay and Brazil, is popularly for sweet savour and non-caloric
diterpenoid steviol glycosides content in its leaves. The leaves of Stevia
comprise more than 30 steviol glycosides have been identified with varying
concentration (Wdwer-Rieck, 2012). The main of sweetening components in
stevia dry leaf is stevioside (4 - 13 %), is about 250 - 300 times sweeter than
saccharose and can be particularly beneficial to that sulfering from obesity,
diabetes mellitus, heart disease and detal caries (Ghanta et al., 2007), and the
next most abundant is rebaudioside A (2 - 4 %) with a sweetening power of 300
- 450. The other well known steviol glycoside are rebaudioside B, C (1 - 2 %),
D and F, dulcoside A (0.3 %) and steriolbioside (Geuns, 2010; Tavarini and
Angelini, 2013). Now Stevia cultivation has been extend to other regions of the
world along with China, Brazil, Thailand and Argentina (Kim et al., 2011;
Lemus - Mondaca et al., 2012). Many studies recommend that they have
antioxidant, anti - diabetic, anti - hyperglycemic, anti - diarrheal, anti - tumour,
anti - inflammatory, anti - hypertensive, diuretic and immunomodulatory
effects (Puri et al., 2012; Shivanna et al., 2013). For this reason, there has been
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a large interest in Stevia although information respecting flower removal in
Stevia and cause of growth unavailable.

However, the effects of flower removal on physiological of Stevia in
Thailand have rarely been studied. Thus, the investigation of the present work
was to determine the effect of flower removal on growth and yield of Stevia.

Materials and methods

The experimental site of location and climate, in glass-house conditions
was conducted pot experiment during November 2015 to February 2016 at
Faculty of Agricultural Technology, King Mongkut's Institute of Technology
Ladkrabang, Bangkok, Thailand. In this study was used soil Bangkok series,
clay in texture with pH 6.12. The experiment was laid out in randomized
complete block design with 3 replications. Treatments consisted of five flower
removal were 1) control (no flower removal), 2) one time of flower removal at
30 days after transplanting, 3) two times of flower removal at 30 and 60 days
after transplanting, 4) three times of flower removal at 30, 60 and 75 days after
transplanting, and 5) four times of flower removal at 30, 60, 75 and 85 days
after transplanting. The harvest of crop was done at 120 days after planting by
cutting plant at 15 cm above ground level. Then, stem fresh weight, leaf fresh
weight and root fresh weight were recorded. The flower, total biomass and leaf
yield were dried at 40<C in a hot air oven and flower dry weight, total dry
biomass and leaf dry weight yield were recorded. The leaf area was measured
using a L1-3100 leaf area meter (Licor Inc., Lincoln, USA) and leaf area index
(LAI) was calculated.

Results

Stem, leaf and root fresh weight

Stem, leaf and root fresh weight at different flower removal times (Table
1). The data disclosed that the effect of flower removal on stem, leaf and root
fresh weight at harvest was significant and the highest values were recorded
with flower removal four times (15.08, 16.04 and 7.32 g plant™), respectively,
compared with control (Table 1).

Number of leaves and leaf area index (LAI)

The number of leaves and LAI were significantly affected by varied with
flower removal times (Table 1). Flower removal four times were recorded
significantly the highest number of leaves (1,318.50 leaves plant®) and LAl
(0.88) which were statistically at par with flower removal three times, flower
removal two times, flower removal one time and control, respectively.
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Table 1. Effects of flower removal on stem, leaf, and root fresh weight,
number of leaves and leaf area index (LAI) of Stevia rebaudiana Bertoni. at
120 days after transplanting

Number
of leaves LAI
(leaves plant?)

Stem FW. Leaf FW. Root FW.

Treatments (gplant?)  (gplantt) (g plant?)

Flower removal

30 DAT 7.69 CD 8.52 CD 2.70 CD 700.25 CD 0.49 CD
30, 60 DAT 9.08 BC 10.56 BC 3.58BC 830.25 BC 0.57 BC
30, 60, 75 DAT 11.91B 1251 B 476 B 1,041.50 B 0.71B
30, 60, 75, 85 DAT 15.08 A 16.04 A 7.32 A 1,318.50 A 0.88 A
Control 5.175D 6.22 D 1.98 D 463.00D 0.40D
Mean 9.78 10.77 4.07 870.70 0.61
F-test 15.61 11.80 19.58 14.61 12.68
LSD (0.05) 2.98 3.37 1.45 263.27 0.16
C.V. (%) 19.82 20.33 23.25 19.63 17.43

FW = fresh weight; DAT = days after transplanting; In a column figures with the same letter
did not different significantly at the 0.05 probability level; ns = non significantly at the 0.05
probability level.

Table 2.  Effects of flower removal on flower dry weight, total biomass dry
weight, harvest index (HI) and leaf dry weight yield of Stevia rebaudiana
Bertoni. at 120 days after transplanting

Total

Flower DW. biomass LPW

Treatments 1 . Hl Yield

(g plant™) dry weight (tha)

(g plant™)
Flower removal

30 DAT 1.15B 6.03 CD 0.40 A 0.38 CD
30, 60 DAT 1.05BC 7.30 BC 0.42 A 0.48 BC
30, 60, 75 DAT 0.82CD 8.52 B 0.45A 0.62B
30, 60, 75, 85 DAT 0.64 D 11.31A 0.42 A 0.81 A
Control 145 A 4.99 D 0.40 A 0.30 D

Mean 1.02 7.63 0.42 0.52

F-test 12.17 27.98 0.95 15.33

LSD (0.05) 0.27 1.42 0.07 0.15

C.V. (%) 17.30 12.13 10.79 19.68

DW = dry weight; LDW = leaf dry weight; LAl = leaf area index; HI = harvest index;

DAT = days after transplanting; In a column figures with the same letter did not different significantly at
the 0.05 probability level; ns = non significantly at the 0.05 probability level.

the 0.05 probability level.

Flower dry weight, total biomass dry weight and harvest index

Flower dry weight in control were significantly highest flower dry weight
(1.45 g plant %) higher than in flower removal one time, flower removal two
times and flower removal three times (1.15, 1.05 and 0.82 g plant ™),
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respectively. The lowest flowering dry weight was recorded in flower removal
four times (0.64 g plant %) as seen in Table 2. Total biomass dry weight
revealed the flower removal four times recorded significantly higher total
biomass dry weight (11.31 g plant %), followed by flower removal three times
(8.52 g plant ), flower removal two times (7.30 g plant %), flower removal one
time (6.03 g plant ™) and lowest total biomass dry weight was recorded with
control (4.99 g plant ). Harvest index was not significantly affected by
different flower removal times.

Leaf dry weight yield

Leaf dry weight yield was significantly affected by different flower
removal times. The highest of leaf dry weight yield (0.81 t ha™*) was recorded at
flower removal four times followed by flower removal three times (0.62 t ha™),
flower removal two times (0.48 t ha'), flower removal one time (0.38 t ha™)
and control (0.30 t ha™) as seen in Table 2.

Discussion

The results were shown that flower removal significantly affected on
growth and leaf yield of stevia. Flower removal treatments resulted in stem, leaf
and root fresh weight, total biomass dry weight and leaf dry weight yield
compared to control. Bazzaz et al. (1987) and Kriedemann et al. (2014)
reported that an increase in plant height due to flower removal should be
expected because when plant begins to lower and fruiting bodies, drawing
energy away from vegetative growth. By removing this resource sink, energy
and resources continue to supply leaves and shoot. This extends vegetative
stage, resulting in taller plants. Mondol et al. (1978) and Crafts Brandner et al.
(1984) reported that longer leaf area duration brought about by flower and pod
removal did not cause increased photosynthetic rate. Mavengahama (2013)
reported that the extraction of flowers of plants resulted in a 46% increase fresh
and dry weight of leaves and the continuous extraction of the flowers leads to
increase utilizable leaf yield. Thus, the continuous extraction of the flowers
leads to increased total dry weight and leaf dry weight yield. In stevia plant
Rakesh et al. (2014) reported that flower removal treatments significantly
reduced the number of flower per plant (40.2), as compared with the control
(95.6) at 45 days after transplanting. A similar finding was observed by Salama
(2008) and Lokesh et al. (2018) reported that in stevia manual flower removal
recorded highest fresh leaf yield per ha, while the minimum fresh leaf yield per
ha was observed in control.

Plants which were deflowered had the highest number of primary
branches compared to those which were not deflowered. Removal of flower
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encourages vegetative growth C. gynandra (Masinde and Agong, 2011). In
Bidens pilosa flowering was liable for lessening of leaf and stem growth and
flower removal decreased senescence, hence retaining vegetative growth
(Zobolo and Van Staden, 1999). Similarly, flower removal increased the leaf
yield of Solanung nigrum by 40% with deflowered plants giving a leaf yield of
2,154 kg ha™ continuous removal of the flowers leads to increased utilizable
leaf yield of C. gynandra (Mavengahama, 2013). The results according to
Mavengahama (2013); Masinde and Agong (2011); Zobolo and Van Staden
(1999) are in agreement without finding that flower removal in erases the
vegetative phase of the vegetable plant™. According to  Kriedemann et al.
(2014) flower removal could cause increased shoot growth due to maintaining
resources available for vegetative growth. A study on spider plant by Oluoch et
al. (2009) collaborates these findings, with harvesting techniques that flower
removal resulting in significantly greater biomass yield (329.0 g plant™) than
those where flowers remained (70.0 g plant™).

It is concluded that the plant growth and leaf dry weight yield from the
results of present investigation that the flower removal four times gave the
significantly higher stem fresh weight, leaf fresh weight, root fresh weight, total
biomass dry weight and leaf dry weight yield compared with flower removal. In
addition, it is recommended that flower removal four times should be practiced
in the production of stevia plant to increase leaf yield.
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Abstract The effects of ethephon spraying on the growth and yield of stevia (Stevia
rebaudiana Bertoni) was investigated. The results indicated that spraying ethephon for
three times leaded to the highest growth parameters in term of stem, leaf, root and total
dried weight and yield, followed by spraying two and one times. The ethephon spraying to
stevia at concentration of 200 ppm gave the highest total dried weight and yield. It is
concluded that application of ethephon at concentration of 200 ppm to stevia for three times
at 30, 60 and 90 DAT gave the highest vegetative growth and yield.

Keywords: Ethephon, Growth, Yield, Stevia
Introduction

Stevia (Stevia rebaudiana Bertoni.) is an abiding herb belonging to
the Asteracceae, it is originated in South America, Misiones, Paraguay
(Shaafi et al., 2021; Ghaheri et al., 2019; Akbari et al., 2018). The leaves
have a great potential for natural non-caloric sweeteners known as steviol
glycosides (Wdwer - Rieck, 2012). Among steviol glycosides, the most
substantial glycoside in stevia leaf is stevioside, which is about 300 times
sweeter than sucrose, that does not generate any energy, and has a glycemic
index of zero (Puri et al., 2011). Generally, the content of steviol glycosides
may vary from 4-20 % of leaf dry matter (Starrat et al., 2002). Stevioside is
the main steviol glycoside. It has been reported that the compound can
lower the postcibal blood glucose level in Type Il diabetic patients and the
blood pressure in mildly hypertensive patients (Gregersen et al., 2004). The
stems and leaves of the plant often stop growing when flowering occurs,
resulting to reduce leaf yield. The solution to this problem is to remove the
flowers which will delay their senescence as well as boost their leaf
productivity. The stevia plant is deflowered leading to be higher number of
branches and more vegetative growth. Flower removal was reported to
increase leaf yield from 21% to 62% (Chumthong and Detpiratmongkol,
2018). The study also reported that removing flowers by hand for four times
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at 30, 60, 75 and 85 days after transplanting gave the highest number of
leaves, total biomass dry weight, and leaf dry weight yield compared to the
control (no flower removal). However, the manual deflowering or cutting
flowers by hands required a lot of time and costs. Therefore, spraying
ethephon hormone on stevia to deflower instead of manual deflowering.
Ethephon is a gaseous phytohormone that controls various biological
processes including growth, flowering, fruit ripening, abscission, and
senescence (Seesangboon et al., 2018). Knowledge, there has not been
reported on how much the dose should be treated and how often ethephon
should be sprayed to achieve the desired deflowering without harmful side
effects.

Therefore, the objective was to investigate the effects on the growth
and yield of stevia to various ethephon doses, and the number of application
to spray on stevia.

Materials and methods
Experimental design and plant materials

A split-plot in randomized complete block design with three
replications was used for the experiment. The main plots were assigned to
three application times of ethephon as follows: 1) spraying for first time at
30 days after transplanting (DAT), 2) spraying for second times at 30 and
60 DAT, and 3) spraying for third times at 30, 60 and 90 DAT. Subplots
were assigned seven doses of ethephon of 0, 50, 100, 150, 200, 250 and 300
ppm.

Stevia rebaudiana Bertoni were used in this study. The experiments
were conducted under glass-house conditions at the Faculty of Agricultural
Technology, King Mongkut's Institute of Technology Ladkrabang,
Bangkok, Thailand. The stevia cuttings from the mother plant were raised in
a seedling tray and regularly watered. One-month-old healthy stevia
seedlings of the same height were transplanted into pots. Further, each pot
was irrigated to keep soil moisture at 65-75 % of field capacity throughout
the experimental period. Thirty days after transplanting, the plants were
foliar sprayed following the treatments.

Data collection

Plants were harvested at 120 days of transplanting by cutting the
plant at 5 cm above the ground. Plant height, number of branches, stem,
leaf, flower and pod, and root dried weights were recorded. Plant height was
measured from the base of stem at ground level to the upper most leaf (cm).
The branch number of each plant was counted. The stems, leaves, flowers,
and roots were dried at 50 in a hot air oven for 48 hours. The leaf area
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was measured by using a LI-3100 leaf area meter (Licor Inc., Lsincoln,
USA.), and then leaf area index (LAI) was calculated by Chen and Black
(1991) in the following equation.

Leaf area

LAI=" Ground area

Determination of chlorophyll

Chlorophyll contents from fully developed leaves were determined
using a mobile chlorophyll meter (SPAD-502 Konica Minolta, Inc., Tokyo,
Japan). Chlorophylls (Chlorophyll a, b and total) were extracted in a
solution of 80% acetone (v/v) following a method of Arnon (1967). The
absorbance of the extracts was recorded at 645 and 663 nm. Chlorophyll a,
b and total were calculated to mg g * leaf from the absorption values as
standard equations Arnon (1967).

Statistical analysis

For statistical analysis of the data, Statistix (8.0) software was used.
All the collected data for various variables were statistically analyzed using
split-plot arrangement in randomized complete block design. The difference
between the treatments were further analyzed through the least significant
difference (LSD) test.

Results
Growth parameters

Plant heights were significantly different (P<0.05) in each treatment
at harvesting time (Table 1). The maximum plant height (68.79 cm) was
observed in the treatment that sprayed ethephon on the plant for one time at
30 DAT, and the minimum plant height (42.77 cm) was observed in the
treatment that sprayed ethephon for three times at 30, 60, and 90 DAT. Plant
height was decreased in relation to the increase in the concentration of
ethephon. The tallest plant (73.13 cm) was recorded from the untreated
plant (0 ppm). The treated plants had different plant height due to the
concentration of ethephon. The treatment of ethephon spray with the lowest
concentration of 50 ppm gave the highest average of 65.65 cm compared to
the comparison treatment and the highest concentration of 300 ppm, which
gave the lowest mean of 37.38 cm.

The number of branches were significantly affected by application
times of ethephon spraying (Table 1). The highest number of branches
(13.85 branches plant™) was obtained at three times of ethephon spraying,
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and the lowest (8.38 branches plant™) was obtained at one time of ethephon
spraying. Application of ethephon at 200 ppm dose gave the highest number
of branches (13.66 branches plant™). The lowest number of branches (8.44
branches plant™) was obtained from application of ethephon at 0 ppm dose
(control).

The stem and leaf dry weight significantly differed in application
time of ethephon (Table 1). The highest stem and leaf dry weight (16.59 g
plant® and 11.21 g plant™) were obtained after three times of ethephon
foliar application. The lowest stem and leaf dry weight (10.93 g plant™ and
6.34 g plant™) were obtained after one time of ethephon foliar application.
There were significant (P < 0.05) differed in stem and leaf dry weight of
stevia plant grown under different ethephon foliar spraying. Stevia plant
grew after ethephon foliar spraying dose at 200 ppm had the highest stem
dry weight (18.02 g plant™) and leaf dry weight (11.79 g plant™), followed
by 250, 300, 150, 100, and 50 ppm, whereas the lowest (9.35 g plant™ and
6.22 g plant™) was observed in the non-treated control (0 ppm).

Table 1. Effects of ethephon spraying on plant height, number of branches,
stem, leaf and flower and pod dry weights of Stevia rebaudiana Bertoni. at
120 days after transplanting

Plant e b Mo A PRIt & |
> of branches em ; ea . andpo
Tyeatrpenty h(ilr%?t (branch (g plant?) (g plant™) DW.
plant?) (g plant™)
Number of times of spraying
(A)
first time 68.79* 8.38 10.93 6.34 1.95
second times 55.05 10.90 13.67 9.30 1.61
third times 42.77 13.85 16.59 11.21 .13
Ethephon doses (B)
0 ppm 73.13 8.44 9.35 6.22 1.95
50 ppm 65.65 9.33 10.28 7.28 1.81
100 ppm 60.75 10.66 12.17 7.94 171
150 ppm 57.54 11.55 14.44 9.29 1.63
200 ppm 48.32 13.66 18.02 11.79 142
250 ppm 45.98 12.44 16.72 10.57 131
300 ppm 37.38 12.22 15.11 9.54 1.12
Mean 55.54 11.19 13.73 8.95 1.56
LSD (0.05) 9.41 1.38 2.38 1.38 0.14
C.V. (%) 19.79 14.46 20.29 18.07 10.43

IMean of three replications, and treatment means were compared with Least Significant Different
(LSD) at P=0.05.
DW = dry weight

Flower and pod dry weight was significantly affected by application
time of ethephon spraying (Table 1). The highest flower and pod dry weight
were observed after one time of ethephon spraying. Flowers and pod dry
weight decreased with increasing ethephon dose. The highest flower and
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pod dry weight (1.95 g plant™) was observed in the non-treated (0 ppm
ethephon), whereas the lowest (1.12 g plant™) was obtained after applying at
the concentration of 300 ppm.

Root dry weight of stevia significantly differed in different
application times of ethephon (Table 2). The highest (0.77 g plant™) was
obtained after three time applications of ethephon, and the lowest (0.52 g
plant™) was observed for one time of ethephon application. The highest root
dry weight (0.81 g plant™®) was observed at concentration of 200 ppm
ethephon and followed by 250, 300, 150, 100, and 50 ppm. The lowest root
dry weight (0.45 g plant™) was observed in the control treatment (0 ppm).

Leaf area and leaf area index were significantly affected by different
numbers of times of ethephon spraying (Table 2). The highest leaf area
(1,030 cm?) and leaf area index (1.41) were observed under three times of
ethephon spraying, and the lowest (585 cm? and 0.80) were obtained at one
time of ethephon spraying. Application of different ethephon doses, leaf
area and leaf area index were increased in relation to the increase in the
concentration of ethephon. The highest leaf area (1,084 cm?) and leaf area
index (1.48) were found in stevia grown under 200 ppm ethephon dose, and
then increased in ethephon doses leaf area and leaf area index were
decreased. However, the leaf area (864 cm?) and leaf area index (1.18) were
recorded in stevia grown under the highest ethephon dose (300 ppm).

Table 2. Effects of ethephon treatments on root dry weight, leaf area, leaf
area index (LAI), total dry weight and leaf dry weight yield of Stevia
rebaudiana Bertoni. at 120 days after transplanting

Leaf

Root DW. Total DW. LDW Yield
Treatments @ plant‘l) (?::ﬁ?) LAI @ plant’l) @ m'2)
Numbers of times of spraying
(A)
first time 0.52 585 0.80 19.75 86.96
second times 0.64 846 1.16 25.23 127.52
third times 0.77 1,030 1.41 29.71 153.82
Ethephon doses (B)
0 ppm 0.45 574 0.78 17.99 85.40
50 ppm 0.50 676 0.92 19.88 99.92
100 ppm 0.59 732 1.00 22.42 109.00
150 ppm 0.68 852 1.16 26.05 127.45
200 ppm 0.81 1,084 1.48 32.05 161.73
250 ppm 0.78 961 1.31 29.39 145.04
300 ppm 0.70 864 1.18 26.48 130.84
Mean 0.64 820 1.12 24.90 122.77
LSD (0.05) 0.08 142 0.19 2.82 19.00
C.V. (%) 15.50 20.31 20.29 13.22 18.07

IMean of three replications, and treatment means were compared with Least Significant Different (LSD) at P=
0.05.
DW = dry weight; LDW = leaf dry weight yield
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Total dry weight and leaf dry weight yield

The results showed that the total dry weight and leaf dry weight
yield were significantly affected by different application time of ethephon
(Table 2). The highest total dry weight (29.71 g plant™) and leaf dry weight
yield (153.82 g m™) were observed after three times spraying of ethephon,
followed by two and one application time. The ethephon at 200 ppm was
significantly highest in total dry weight (32.05 g plant™) and leaf dry weight
yield (161.73 g m™).

Chlorophyll contents, chlorophyll a, chlorophyll b, and total chlorophyll

The result showed that the chlorophyll contents, chlorophyll a,
chlorophyll b, and total chlorophyll were non-significantly affected by
number of times spraying and different application doses of ethephon (Table
3).

Table 3. Effects of ethephon spraying on chlorophyll contents, chlorophyll
a, chlorophyll b, and total chlorophyll of Stevia rebaudiana Bertoni. at 120
days after transplanting

Chlorophyll Total
Treatments content Chloropljlyll a Chloropk_llyll X Chlorophyll

Number of times of spraying

(A) 35.29 6.42 0.80 7.23
first time 35.08 6.22 0.80 7.02
second times 34.96 6.17 0.77 6.94
third times

Ethephon doses (B) 35.96 6.50 0.81 7.32
0 ppm 35.56 6.47 0.81 7.28
50 ppm 35.37 6.38 0.79 7.17
100 ppm 35.14 6.31 0.79 7.11
150 ppm 35.08 6.16 0.78 6.95
200 ppm 34.93 6.05 0.78 6.83
250 ppm 33.71 6.01 0.77 6.79
300 ppm

Mean 35.11 6.27 0.79 7.06

CV. (%) 11.46 10.78 14.12 9.61

IMean of three replications, and treatment means were compared with Least Significant Different
(LSD) at P=0.05.

Discussion

One of the previous studies, Chumthong and Detpiratmongkol
(2018) reported that flower removal significantly affected the growth and
yield of stevia. Flower removal treatment resulted in increased stem, leaf
and root fresh weight, total biomass dry weight and leaf dry weight yield
compared to control. Furthermore, Masinde and Agong (2011) indicated
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that removal of flowers encouraged the vegetative growth of Cleome
gynandra.

In this study, the biggest problem of stevia plant cultivation was
early flowering which reduced vegetative growth and leaf dry weight yield.
However, a lot of time and labor are needed to manually remove stevia
flowers, therefore, a plant growth regulator (PGR) was used instead. PGR
was applied to alleviate the issue of early flowering that had been successful
in many plants. It is suggested that application of PGR improved plant
growth under stress, depending on application method and dose used (Joshi
et al., 2011). Ethephon is not only inhibiting flowering but also plays other
important roles in the growth and development of plants e.g. ethylene
promotes growth and yield of Jatropha curcas (Joshi et al., 2011).

The results showed that ethephon application decreased flowers and
pod dry weight, shorter stems, and increased stem internodes. It explained
the effect of ethylene degradation, blocking the growth of stem tissue and
suppressing the elongation of the meristem (Thomas, 1980). The resulting
data on flowers and pod dry weight agreed with the finding by Hashim
(2014) and Shekoofa and Emam (2008). Therefore, a PGR was applied to
alleviate the issue of early flowering that had been successful in many
plants. Ethylene is one of the effective stimulators of flower abortion and
can be released by the breakdown of the applied ethephon (Wilmowicz et
al., 2016). In addition, promotion in the number of branches from various
ethephon treatments more than the untreated plants can be mainly attributed
to the inhibitory effect of these PGR on the cell division in the apical bud,
which after that might have stopped the growth of the main axis and
resulted in more laterals production. Furthermore, PGR activates lateral
buds to grow well and produce more branches (Benjawan et al., 2007). The
increased number of branches could be inhibited auxin activity in the apical
buds because PGR acts as an anti-auxin. A PGR treatment suppresses the
apical dominance by diverting the polar transport of auxins towards the
basal nodes leading to increase branching rate (Dole and Wilkins, 1999;
Reddy, 2005). The promoting effect of ethephon on the number of branches
of Rosa damascena had been reported by Abbas et al. (2007). Moreover,
after reducing stevia flower, at 200 ppm ethephon for 30, 60, and 90 DAT
was found to be more efficient in the increased stem, leaf, and root dry
weight total dry weight, and leaf dry weight yield. Flower abscission is due
to the activation of the abscission zones, which are strongly stimulated by
ethylene (Frankowski et al., 2015; Kucko et al., 2019).

In comparison to the control and other treatments, 200 ppm
ethephon application at 30, 60, and 90 DAT resulted in greater leaf dry
weight, leaf area, and leaf area index. Even though the plant height was
lower than the control because there were more leaves than there were under
the control and other treatments. These results were in agreement with
Deepa et al. (2016) and Zeboon et al. (2017). Application of ethephon at a
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higher dose of 200 ppm decreased leaf dry weight and leaf area because it
caused necrosis on leaves. The effect was clearly seen at the edge of the
leaves. Most of the treated leaves were shrank and bent upward after
treatment. Approximately 20-30% of leaves were abscised after 72 hours of
ethephon treatments which is consistent with the results reported by Rosli et
al. (2012).

Total dry weight and leaf dry weight yield were significantly
affected by the dose of ethephon and the number of application times. It was
clearly observed that spraying 200 ppm ethephon for three times at 30, 60,
and 90 DAT that significantly higher total dry weight and leaf dry weight
yield than untreated plants. It produced the highest number of leaves, leaf
dry weight and number of branches per plant, and provided the highest total
dry weight and leaf dry weight yield at harvest. In contrast, plants treated
with ethephon at a higher dose of 250 to 300 ppm or a lower dose of 50 to
150 ppm tended to reduce the number of leaves and branches (Deepa et al.,
2016). It concluded that treating stevia plants with a moderate dose of
ethephon (200 ppm) for three times DAT leads to produce the maximum
total dry weight and leaf dry weight yield.
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