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ABSTRACT

Globba has high potential to be cultivated as commercial ornamental plant for
flowering pot plant and cut flower in Thailand. However, there is a serious problem now
about the infected rhizome rot disease which the pathogen can survive over several seasons
of cultivation as well as it can distribute to other areas by the infected rhizomes propagation.
Therefore, the aim of this research was to produce Globba rhizome by tissue culture and

soilless culture technique for solving this problem.

The effect of table sugar on growth and micro-rhizome induction of Globba were
investigated on the first experiment. Globba shoots were cultured on MS medium
supplemented with 3.0 mg/L BA + 0.5 mg/L NAA and various concentration of table sugar
(0, 30, 40, 50 and 60 ¢/L). The growth and micro-rhizome induction were investigated every
week until 70 days after culture on each treatment. The result showed that 30 ¢/L table
sugar was suitable for shoot multiplication and 40-50 ¢/L table sugar was suitable for micro-

rhizome induction.

The effect of NAA on growth and micro-rhizome induction of Globba were
investigated on the second experiment. Globba shoots were cultured on MS medium
supplemented with 30 g¢/L table sugar + 3.0 mg/L BA and various concentration of NAA (0,
0.25,0.5, 1.0 and 1.5 mg/L). The growth and micro-rhizome induction were investigated every
week until 56 days after culture on each treatment. The result showed that MS medium
supplemented with 1.5 mg/L NAA was suitable for shoot multiplications and micro-rhizome
induction. Furthermore, the results showed that the starch accumulation were observed in

the storage roots on each various concentration of NAA.



The effect of NAA and table sugar on growth and micro-rhizome induction of
Globba were investigated on the third experiment. Globba shoots were cultured on MS
medium supplemented with 3 mg/L BA and various concentration of NAA (0, 1 and 1.5 mg/L)
and table sugar (30, 35 and 40 g/L). The growth and micro-rhizome induction were
investigated every week until 49 days after culture on each treatment. The result showed
that MS medium supplemented with 40 g/L table sugar and 1.5 mg/L NAA was suitable for
micro-rhizome induction. Furthermore, the results showed that the starch accumulation

were observed in storage roots on each various concentration of NAA and table sugar.

The effect of substrate culture on growth and rhizome quality of Globba in the
greenhouse were investigated on the forth experiment. Globba plantlets from plant tissue
culture were acclimatized in greenhouse for one month then transplanted to grow in soil
(control), sand, coconut coir, coconut husk, rice husk, sand : coconut coir, sand : coconut
husk, sand : rice husk and coconut coir : rice husk (1:1 v/v). The result showed that sand :
coconut coir and sand : coconut husk were suitable for the growth of plant and high quality

of rhizome.

The effect of aeroponics system on growth and rhizome quality of Globba in the
greenhouse were investigated on the fifth experiment. Globba plantlets from plant tissue
culture were acclimatized in greenhouse for one month then transplanted in soil (control)
and aeroponic system by spraying nutrient solution to roots for 10, 15, 20, 25, 30 and 35
minutes with 3.5 hours interval before spraying again. The result showed that spraying

nutrient solution for 10 min was suitable for plant growth and high quality of rhizome.

Keywords :  Globba, Rhizome, Table sugar, BA, NAA, Substrate culture, Aeroponics
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NAINTALIEDAMUDWNTETUTZHZIIA 49 TU wooooeoeeeeeeeeeeeeieseeeeeeeesssseesssseseesseseseseseseeeesseeeenene 115

AMNAIANUINT 18 NTMUARIHATDY NAA Uaztnnaselduigudnaaves s nrediiuiug

o

“MJ16” NAINSLABIEDATUDINTIIUSZIZIAT B9 FU oo 115

AMNAIANUINT 19 NI INKARINITITYAUInvBIMdiU “MJ16” Arudnuniendadanty

[y [

A UANANSTEAMUTUTEIZIN 210 TU oo 116

AMNAIARLINT 20 NTILaRINISsLAUlnvenadifiu “MJ16” Arudruiulunraelgnlu

o | a

Fanugnan ey lafiuTusEaziaa 210 T o 116

ANAIARINT 21 NTIMLERINITRTYAULATRMISATIN “MI16” muAugsrunasaniy

[y [

A UANANSTEAMUTUTZILIN 210 TU wooooirieceeceececcsissecesssseec s 117

AIMNAARNUINT 22 NFINLAAINITATYAULIVOIMNALRY “MJ16”7 FTUTIUIUTOADNIAINT

UANTUTAAUGNFNUTATU oo 117

ANANARLINT 23 N15RSRUTATRImISAIY “MJ16” Audturundendinisugnlussuy
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AMNAIANUINT 24 MTRTIAULAvemediY “MJ16” snuduulundinisugnlusezuy
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ANAIARWINT 26 NTLASLAUIAvRIMSAAY “MI16” Aruduudenenuainisugningly
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uni 1

uni

widiiiuduiivana Globba #e3nluiiviadda (Zingiberaceae) Haunnfinluniy

= [l [ a a L% al [ £ .
wde wululve wdn 817 ANYYT DULAY UIAAUNA kazllgnu1l lWuau (Seliger and Mc,

o w

1995) nediiugniuimunduliinenliusedundrdyuedine Wuliinenfifieulddmsu
Ussinalanuinsaentilutudingsw Jagduiinisdseeniiiuinediiuludssvmeqyu
wazUszinmsesuaus iesanadnvazaeniizuswwazdduainay Wuiaulaves

YIIANYIF (NTUIBINTAYAT, 2554)

[

Uagiulsammulufudulgmndrfgluiivarsdda liun lseiie Bacterial wilt) Tu

o
(%

s a d' L% a LR 6 o v z.ﬂ' LY ¥ d‘Q
nsUgnuediiuiivesinnenuazndniiiuguuinunsnsdaldaymisenisdnnisaulsaniall
fuiiug wazlulgmsaidadunisszuinvedlsadalsandulymmdnloun Tsadieniiia

& a a . v v & A cs oA 1Y
INWBLUATISY Ralstonia solanacearum lngsesdreiunugnivalvg esaindianly

Y]

& A% o 9 ¥ a a =0 N Yo saa &
nunggliaadymnisaranveddsaluiu uenandlunsdinldimiusniaelulgn
nunlnisgdeilinianisssuiavesdelugnunau uwasdulgmddglunisugnuaznis
dewon Felunsdinmsdsaniiiugaesiunisnsinnaiuivgnuasiiugitvasnlsanauns
Inds andamisananidsladinismzidelebanuiiiugiieriinisndaiiuguasnte
sumnsdulgniiendnriiuiuasalsalussuulsaseulagldianuanuuulaldnu uay
nsdmalulagnisugnitglussuuuelsindnduilddunumninisdnnissunsudniiug
o = v ¥ a v o s & 9 va = &
auardamunn fatunnanduiusluanmuasadeuarnisugniaglildiuiuduuug
a v v 6 2 o ‘:l' 4’1’ a =i
NNSHARTITUSAMA AR UIN RSN e YN LUTIUgNLAZEAIN1TAaANTTIEUIATRlSAT
Anfuiiugdimananunmuainanifsell dnedeauisatiissuuainaniuiiauiLiie

a v v 6 P 1
ﬂWiNa@M?WUQUaﬁ]ﬂiiﬂLWE]ﬂ']'iﬁQ@E]ﬂléﬂU@U']ﬂm



LY s a o
nQUILAIANITINY
1. WiveiaukININsHanTRuInediuUaenlsaluan el usnis
2. W wwIINsEaniRugndiuUasalsaluanmlsaseuneldssuy

nsUanituuulaildau
VULYAYDINITIVY

1. Anwtadeniinasonisnaniiugnediiuluanmyaoniie
2. AnwmanisugniiluTanUgnuuulallefuuazssuuualsiniindsonisiasayiivle

wazAUN NN SHARTIRUgIdLLluannlsasou
Uszlevunaindnaglasu

1. W ladvswavestadunng g sonisasaiiulanaznsiiamvesmdiiuniele
dnmaonide

2. winladviswavesianugniilildfusionisiasyiulauasannmiasusnedisiu
nelsaninlsssou

3. Whlanavessyuunalsindndson1sasyiulauasAnnniiugnadiu



uni 2

A3ILDNENT
anuadguazlszifnnuluanvewmediiiu

¢ a S v y A ¢ . . Aa o a a =
WL URTD ~ADNLUTINIIWN LTJ‘U‘WGU@%WL‘U'N?] Zlnglberaceae NQUﬂWL‘UﬂIUW'ﬂJL@L%H

ansanseeiuglanusnaediens Jusenidedduasnulduinnit 100 ¥ila daudssine

Y a a £

Inganunsanulauinnin 40 ¥8a wenanddanuly win a1 Aunyd dulie Jenatnd uag

U

]
1Y

Aeauny anmwndeufiviingausenisiasaivlnvemediiunfnednwasiduliuniouzy
aulalafnielasuianldlvg (Seliger et al.,1995) @runnnuduegniuvieUussnealne
nediudnannvangrdauaziivoisenuanansiululsaziug 1wy Globba winitii C.H. Wright
M3BNAIILNIMAN (F19U) Globba reflexa nalgiazom (Waslnl) oy (walan)
Globba schomburgkii n5¥N989 %30 VAU (a32U3) Uag Globba pendula ¥38YAUNYS
v & v | Y ~ & v = falo v Y o = ad o
(nals) Wusu duluadnvuzaeniziivuialan AalgunsemdnmaLdus Jsiveisen
a8 uUN19NITIN “nediiin” (Kress, 2002; Williams, 2004)
¢ a & v Ao o a v o ) AN v Y

wediululdnenidfgvedive deulddmsuussimaldnuinsnonliluiudinssw
laglaneNgnansennsuy Jminasyys JagtulinnsAndonuagimuanenugiiion1sen
aelulszimaagi1slsena L Globba williamsiana WUAvUNBN “Giant violet
dancing girl” wazugav1 “White dragon” Jusiu usnainnisianldiduliinenldussdv
wamsdiiugagniuldidusayulnsiiuiou wu Wndwemsdiiuein Globba clarkei 19
Snwienisle waswives Globba multiflora mukawiiaussien1suinuazanld [Wudy

(Chaiyasut and Chansakaow, 2007 ; Manokam and Nuntawong, 2014; Tushar et al.,

v A Y A

2014) YaqUumsdiiuduldnanliussiungndndanuazimuiugiionisdseaniinugly

Y

[y [

garnaUsemna 1wy UseinagUuaziusasvaun Wasnanvaeaeniavidduaisay vivli
gsnfiaauaulafivvdaiiiionisinluvgniluliinenlivszdu (nsudwinisinens,

2554)

ANWUTNINGNUAITNTVDINSALRUY

a

widiiudufivana Globba agluiedds (Zingiberaceae) wusnnluunsoudy i

Uszanad 100 vilevlan wazluvssimalneiiUszanad 40 wlin Falldnvaizsng o Ganni 1

[

waziswazideaNIngNEAEns Aall



v
A o Y

o v = Ya a 1 « Y . a a 1

andu Nvanatiliasulafu Sendn “wi1” (Rhizomes) uazdisinazauamisineg
Audiuaaulanu TnemaluinensnsagiSendrudrsulanuiazsinasauenisin “w” 1Wu
duiinuasnsllenihunlddmiuveneiuguan snuasimdiiuamemimieninseye
nevenninaviasyduladusiduiion (Pseudostem) Fearduiisuiiinainnissiudanu
vosnuluuloviuludnvauzardunilofuiazldiuwiulusefiaduaduiion nsiia
YoaaIRuazIAnvIsiuLanteenazagnessuanluios q ausiuiudune (Anen, 2544;
Jalnwns wazay, 2555)

Tu Wuiivludesies winludugds Yansluwvan finisSeaduuuieu (spiral
phyllotaxis) Usenaumenulunivieriuadiuddesunuluiiddeiwazveulusey ([Hnen, 2554)

aan Wudenanuuunszay wunuvLe (raceme panicle) WnTuusnalaeean Ay
panldllen Uanetenanlasisasiiuiu Usznaumelulseau (bract) ddual89ny 1%
a0 a = [~ ¥ [y a Y] = i =l a
d19 was wuy ¥ Weuazindes Lludu Tuuseduisesiuuulioy nendeensananass

a a ) ] ¢ ' 1% H a X A )

W3gesnuuIngeniulsau Wurenauysalkuulianung Munendu nduldeadeuiu
= | % v % = ~ = < | =
Wunasaguinsaaieguals dantsmenenidu 3 kan nauaon wautlurasn g11n191nay
\HE NAURBNLANTEINENIBLANE NAUABNLAYNAULREHFIRIaNdN dIuvaunasineaeg
Usznaumenunasinagisedsnd 1awe veuvesmunasiauiuvaennasinaily duazess
waulldnuaieuay lifisesd duresnasnaileiissliteansl eoalidnuiuan iy
wnasmadefidnuaraaiodusiie semnasneliaidugunsie Uenens wazeane, 2555
WYTeN wavAE, 2552)

< § a a 13 Y o ] o ' [ < L=
Wan nediiuaunsaanuanlandenisraungs diuvessdaasauldilulnuse

Na ALAI9PUANWAEADUYINNAY YUIAENIT 0.6 [wURLIAS Watlnunazuanyinliluannae

Y

1 1 a U [ =3 1 1 a 1 H [
aeluilnsravauasiulade ANYULLUANADUVINNAULUBDLANAUINIG VUIALUAaA 0.1-0.2

LHURLUNT ﬁiﬂumﬁmﬁiﬂﬁmaamgj (Wimen, 2544)
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Useau (bract)

Autdanan

AT

anduisy (Pseudostem)

anfuldnu (Rhizome)

gy

FINALHUDINIT

AN 1 ANYUSTNNGNYANAASUDINIALTAY



2995V VBINIH LAY

] 1%

s a & = . = a a P v
widiuduivdugnegnaiel (herbaceous perennials) dinsiaseyiiulamilouly
Usznniilumsenadadu 9 1w Uruan wae nsene i lngluiwsiinnmsasyiulagn
1 3 ! A 1 a ] v L% aa
wusoondu 2 129 Av Penstiule (growth) LazE19n15WNAL (dormancy) 21995TRD4
wadiiuldnaiUssana 1 U Gudulugery (wquaiay 89 Fnaw) asiinsasydivlaves
druwmiledu Ao MsasaAvlavesasu Tu uazaenalvgiunisaieinlul wadiiivasisy

28NABNYIUTLANFBUNINN AN B9 fu1eU vasaIntudIuduiegmiiafiuaziianisin

R 1

i Feszegnarminnisindulugasgauuniwazidutinansiuduniuaninsssua
(manax fs unsaw) Wadngagruinnussezinduaissisuiinisiasyivinlvdsiely

(RUNUN, 2536; VaLNwhS kazAaly, 2555)

nan1suanuediiu

wdiiufimadauazudnnsugnisufertulnumn Ssannsavgnldnasaiad Tay
wuseanilu 3 924 lun

nsugnnaung L%NUQﬂUSSiJ’]mLaEJuﬁU’]ﬂN (ﬁauﬂqﬂ%wﬁﬂuﬁwLﬁ'aﬂszéjums
uAnuye) fivazisuoenasnifounguaiay waziinsifuieaiiusluggrunvesdsyine
Inefemousuiimy

n15UgnagUnd Sulgnusuinaifeuluwisunionguniau fivaziiuesnmneniiou
nsneuLazinsiufsilufousunay vieunme

n1sUgnuengg Sulgnuszananeunsngiay vedwnau Tnevhiusfiazthunugn

a

foufufiguvndl 15 esmwaidea anududuivg 65-70 Wedldud ievzasnisuanmio
Slevuugnudiazeenaonideusunau vieunsnau lunisugnuenggiiasdedilidudas
nANafu 1A 24.00-03.00 u. vy Tutsdauduaneifoudsnanduiuly Wensesulisud
nsasguarliinnsindaludggrundadudiuacdy waznsiduieriaiugasd

Turrameuiunmay

NSVEIERUGUIE LAY
< & a a <@ % [ 1 & d'q o 9 I d'
n1swnziaan Aensdiiuaansafnudnte wilddundeudiuivetenugiieugn
dmsunisdnnenidiniig Llesanldszeziiategistey 2 Vsazesnnenls dulvgiley

wnzidaivelilaiugivg q wintlu (@swe, 2562)



nsuenimi 1A TnuasnstouufoRiensugnidulifinnen lifgs vielsinszans
ilesaneenaenififeldnauszanas 2 Weundagn msuenmininldlaeifuiiugaindu
finlutiaieusunau-unauudiisndsimiuaseiauagsinsuendumiosniy
9 loglviisinazauemsinluaig vasn1sweniinuginunsnsagguinusluaisiadl
Hostuidndngfinudniluisdiuie mnduivlilufisiesensinludgneoly (eassa
WAZEUYS, 2549)

1 A A o~ . I3 X & X A a
ATILNISLAYILUDLYDNY (plant tissue culture) WUNITINNZLASUIRANY LUDLEDNY

v
A a !

wiotuduits neldanimdasaionieidonit namizidsdlunasanaass (in vitro
culture) (3383, 2560) n3ai3endnegwnilvinnisveneiuifinluanmuaende 1Juns
veneiug nenstidudausing 4 vesfitandgnideduemnsduasgvignsng q funga
dmsunsiauuasnmasyresiitlaglfegluanwdaendoifielilaiulnduiunnniy
Tussaznaniiss uarlddnuusimilowsuuinnusznislunsdiildtudaibovostudiuduusl
tfu 9 (fufien, 2553) Tudagtumealulansinmeidsaidodofiviiunumessnniisludiu
NAINTTU GAAIMNTIY LazdunIunmd Selselowdvasnamizidsaieidefiviivas
Uszms 1Wu mawdaieiinuiinasdulusseznandusings lngedeemnsgaseng 4 uay
asmuaumssgduln lumsnsgdulfainsaiiaimaldnasnuideants nmwan

¥
§ v v

fvUaealspiaann1suuleutes wuailenselafnluiuduiug nieviug daiunis

9

wnzidesiiaigeanunsarnisveneiugivlasuiynuaonlsalan

A13AUANNTSIAIYLAULAVAINY (Plant growth regulator)

asmuAunsaiivlaesits uasiiivadstuesiiBonit sosluudis vieidu
asfuyuddaaneituiodounusesluufi aunsowdadu 8 nqu Tdun sondu (Auxin)
JutuaLsadu (Gibberellins) lalalatiu (Cytokynins) nsauaule@a (Abscisic acid) Lo7idu
(Ethylene) us1a@@ludinesous (Brassinosteroids) ¥1alaian (Salicylates) wagdaluium
(Jasmonates) (Unma, 2555) Feansmuaumaasyivlnvesfivunanguiesldsiuiunisndn
fialnsnsimneisaiode taun

99ndu (Auxin) tunduvesansusznauifinisdunuludiy fo 1AA de indole-3-
acetic acid (Salisbury and Ross, 1991) IBA (Indole-3-butyric acid), PAA (2-Phenylactic
acid) amaaﬂ%uma'ﬁ%gﬂé’umwzﬁﬁumﬂﬂimazﬁiu tryptophan Tuilewdesng 9 vesity
fisduasaivla Wy dedeaniaiiu luseuitmdwensvunn winiimdaiautluna was

a [ L3

luazesusy 1Uudu drusenduiigndunsiziiulaun NAA (1-Naphthylacetic acid)

Y



2,4-D (2,4-Dichlorophenoxyacetic acid) Dicamba (3,6-dichloro-2-methoxybenzoic acid)
Picoram (4-Amino-3,5,6-trichloro-2-pyridinecarboxylic acid) tJusu miaaﬂq‘w%‘ma\ims
nauileenduiatestunszuaunamsaisivelufivannue 1dud msdrenvessad ns
1A%99L LS (phototropism) n1staseylumuissliiualsweslan (geotropism) A153UAT
114 (apical dominance) m3nszuliansn msaseiiau Jusu (unaa, 2555)
a1sngueanduylslunisnseaunsaiyse o luiivndlelaunndreiuluaiuning

L a

Wudurasanshazylinfivaady n1slieanTuyielunisnseAunIsasymedy SINkagnIsAn
WlanailauIdenislyd NAA ﬁ’ué’umzﬁaﬁ’mﬁﬂuamwﬂaam%a U1 ALY 0.06
fiadnsusedng arwnsadnirliAnii3318R (slam et al., 2004) uag Sunitibala et al.
(2001) 578971U31N751Y NAA AUty 0.1 Haansunedns danumunzanlunistniinis
\Anwalgaluviiu Peak and Murthy (2002) 518471471 NAA Na081901AABNTEUIUNTT
wnzdsniedefiesdniliinmlaly Fritillaria thunbergii luwaisd Jala (2012) Fnwnlu
giiuguiunsinuin nsld NAA ety 1 Sadnsusedns dwaliisuaumiol S
Tu $1urusn wazmnugsdusniign @rmnsal wazany (2560) 91897UINSIE NAA AW
Wt 1-3 Tadndusiodnsdamarion1sinin uagdurusnunian widiiiuaududy
Y83 NAA gatla 5 fadndusiedng demaliinsndostdesuarniidnuazoiulnauardu il
Jumsigeenduaududugeunn 9 azffudanisadrasinuuus (Bausher and Yolenosky,
1987) dausnfisiunazduinandvinavesesnduinliinsverevuinvessnuazeondy
anududuiigann 4 sgnszdunisairaevsiu (ethylene) lududimsiinemuessiniui
fnastonisasayiulamslunaradufianas (Taiz and Zeiger, 2002)

lalnladiu (Cytokinins) Lduasmuaunisiasafifiunumluniseununisuts g
venefnaymaisunlamonsadiis savanisnsdunsuanandng wiensifnnde Tae
sssuvifanslelalafuasnuldlufivtugaiounnain vinaidudedoiaty
(meristematic tissue) wagu3nafifdnsnmlunisiesayiulnegideidos wu 510 luseu
maﬁﬁwé’uﬁm waziudn lutlgtunulgladiuannnii 200 vie fognsiinuludies 1y Zeatin,
dihydrozeatin wa¥ isopentenyl (PA) wazfideiasizhay 1y latufy (kinetin) was
benzyladenine (BA) (Unaa, 2555)

Tutagtuinishanslelaladusnldsuesinaenannivlumamsideaiode
oy saumslufienad@s 1wy nsAnwInaves Ne-Benzyladenine (BA) uarlaufudenisiiule
¥8931UUNA1 (Curcuma aromatic Salisb.) MABsUUEMITGAT MS Fananyin1zLiy BA

ANMULNTY 5 fadnsusedns Milvddwiurdeiialuiuiniian sIuMeANe1I80ANIN



a

Man (Nayak, 2000) weuziily Zingiber officinale fin1smauausife BA finnuidudu 3
ﬁaﬁa%’mdaﬁmlﬁﬁﬁqm (Balachandran et al., 1990, and Sharma and Singh, 1995) &@u
Jala (2012) 5189131715149 BA Anududy 2-3 fiadnsusedns diwalruiiuiiaeduanin

=

Jaoadedudelvil $1uaulu Sruausin LarAINgIvesFuNINAIIAI T TudY q
uennifiwanansdiiiu 1wy nsefletuyen Afinnsnouauesde BA Araduty 4 Tadnsu
soanslid g anunsonseduliAnmiolniinniian uluvagd BA mundudu 1 fadndy
hRlN %’ﬂﬁﬂﬁﬁﬁi’wmumﬂumﬁqm (MULFBU UazAnly 2562) 48n9In# Sharma and Singh
(1995) T1e9muifiarin BA anmidudiu 5 fadnsusedns annsaiiusiuuiialdluiouuna
M (Curcuma aromatic Salisb) wag BA a1sidiudu 8 fiadnsudedns duasunsifiudiuam
adalutld eg1slsAma Shirgurkar et al. (2001) 51891u31751H BA Adnadudugsds
15.71 fladnSudedns sxilnadudinisnandivesaiiu (Curcuma longa L) Adssluann

Uaanuio

unumvssEsaUANMRRIyRuTnvasiivfunamsdsataibodiv

d13AuANN s AUlATR I lAUE A e g1 NAUNISANYIN SRSy vesaly
mawzisailadefivluanimuaenite Famslfasmuaunsiasyiulavesity wausiuly
DT de s vliauasUiiuasildsuiinnuminzansusiaia o

=l o

Fudauiis Memnudensiialituduiiedfodmstamluduesls wu faunlusen
510 iowmdh MausaldiinisAunindndunsivesiie q ielildnadnsauiszad
usnantlonadesiansaniadusu 5 S LU thma waztaaas SuiunIneUALeves
fgdotladusng q Al (Lim et al., 1998; Zel et al., 1997; Funu1, 2554) Feau3defild
enuseluil

‘lumsL?;Jaaé’fumaﬂzmuummiqm MS Tiuninana 30 ndusiedns shlmAneonlal
eandnnnandudu 60 nSusedns uinisiiuiimiaidu 90 nSudedns anunsaviliiaa
gorlviduarsuausnldinnnimadududy q @unun, 2550) dunsinsdedugeuds
Tuonsgas MS sniinna 80-110 n¥usodns farumangaslunisaiiifvesiu utdld
anududureshmafifstuagyiilfnsaiagiulsduanuganas uasilefiunnududu
Yesmainni 110 nduseanstuluduseudasdemenazagls (Zheng et al., 2008)

dunstniliiAamisseninedldinenunsldammumumaeiyivlaves

Ny UIA AT A9UITEVad Islam (2004) YUY RUL AL U IMNTIUAALDA LAIFA

drugosuidssuuamisitonseduliAnduni wuin nmsiidusenu@suLe SN
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(%
o Y v

PYIANAANULINTU 90 NSUADANT LATNISHHANTDSIUY BA ANMUWILTY 2.7 TadnSunodns way

a o 1

A NAA ansdudu 0.18 fadnsusieding vinliAamalaanan WethdugeunUanasiuay

(% ' ¥
=) =

Lﬂ%ﬁgﬁ]uaamasmi’mL%’JLLasmi’wﬁlé’asﬁsummlwzﬁndwﬁwﬂgaiuamwﬂﬂa NN
Nayak (2000) §Fnwmavesnisldeodiuy cytokinins thnna wazdranaildSuuassening
wngidesuiiudy (Curcuma aromatic) luanmuaeaitie wuin maiawiifigadededy
ownsiideesluu BA muidudu 5 SadnSusedns 1ina 60 nfusiedns aeldan ity
uas 8 Falusslatu edrdlsfnu eyius uazdseru (2005) wuin msliaa 90 n¥udedns
anelduas 8 drlusdetudmivlfAnmidluvasannassldgean 85 1Wesidus Tunns

a LY s

& Y Aa o Yy v o 1 a ] o
LWIZLAYIRUDDUVIANYNUD Tambunan NHUINIAAIULVUYU 60 NTUNDARTIINNU BAP

9

ANUTNTY 6 TadnSusedns arunsanseduliiiuIniid dmidni I1uusin Suunde
vy Wnueg1atman (David et al., 2018) YaugNTIUINAIEWUT WU Curcuma amada
Roxb. ABUAUBIRBUINIAAUINTY 80-90 NSUADARS Y IHN1SAUIALAR waviluSuias

TewminuInyian (Nayak, 2002) waglulienug Zingiber officinale Roscoe Hauawuadse

Y1M1aANULIUTY 90 NSuReAnNS WU (Eufrocinio et al., 2018) Tuauidevas Abbas et

al. (2011) wu31 Nszideaideibeiviedlslue1mnsgas MS M BAP Ad1uLdudu 9

a o Ia |

faandusedns sruAuLInIa 60-90 nSusedans esnelanas 16 Trlussotuiduian 10

duasidinavilinialulaslslouunnign Jahmadutidevesesrusznaveimsfiddgila

o

(% (%
= =

INNSAWATILIAILUNTEUIULMIUAT UM 8T UNY A sanglaEalun1sinz L aeloLe

Tuisnaneviia (zel et al,, 1997; Lim et al., 1998 way Bach et al., 1992)

TsafidAyvassdiiiunaznislanuniin
Tsawitea (Bacterial wilt) 1ulsafiaussvasiivanadl Linannide Ralstonia
solanacearum Fa¥oaviasaavlalalufunianimuane Isalidudamdrdalunis
Uostuidn iasnnideausaimuiaeiuglisunudivaisaiilag nuluigasugia
wazigordevarsviinlulwniou Aefou waziunausu 1y wWIn uzWe e1gu n3nlng ugnen
[d v v a & | 1Y ! = 2/ &
11 Unuan Judu 91n1svedlsa ssezuinudinisiniie Tuwnfisgaiuaisasiieadiuduy

vaALazMaad 81N15ABEY anatnandinanTuludiutatseen Ushalauduwar e

1 96’ 6 ! d‘ U LY ! L ! a a dld
WAN ILNaNwuLan QWLLﬁSLU']LU@EJ‘VTﬂ%Ej@E)E)ﬂR]’]ﬂ%’JI@EJ\‘]’]EJ 9INSAINAIUAA LA LUUS LI

[
=

9INATOULASTY (8535504 WATEUNIE, 2563)
nsfasiulsaiian neulgnluganadaluasmdnivigluwdasigniouduna 3

wau dmsunlasiinulsarislofuninuanegiates 2 ase ldiiuguaniivasnlsauazals



11

Auiegiulunsadmsiziniaiaudunsn-a1e (pH) Jee1 pH Muanzaulunisign
wWidiiuegh 6.0-6.5 Arsranidaesnsiiilagisnsiikuusesnsizeavivileunsseuin

Tuanuinlasg1esiasilunsaudasiillsaazauad uanandaAlIsAuLie I RuUSA18AIY
U 9

Y

5231n5279 Jo9Aun1sAnuIALNAN1EnaINISLAUNGT AFA181NaE01ALAIAISIYAIEAAD
& ¢ v v s 2 ¢ & A2y v A ' -
SongAMUINTY 10 WWasdus 1Juan 3-5 W19l RO UNTULAEDINARELNEEAINUID

ulwiondu Anududuingdn gl 18 esmwaled (3115, 2541)

=

Tsasnuin (Root rot disease) lsatlazviliiaiun Tuussauilugai Weamadl

9

2 vl Ao W51 Rhizoctonia spp. asataatuaninAudunng Jesiulnenisdaviuaisiadl
Josfuf1dmidos u wessinass guives-1ond (pIulndu+dnilaaslva

(quintozene+Etridiazole (24%+6% w/v EC) 8051 40-60 @siann 20 dn3 uazieannglsn

a

i
siusnilanilsite WouuaiiSe Pseudomonas sp. wsayldnluan mdunsndedauunn
Jupudirunisldansindegnasaides dostuldlaevilifuduns (pH wnndn 7) dhenisld
YurnludTinaenn o (033550 Uaggun3d, 2563)
Tsauauunsalud {ina1niesn Collectotrichum spp. @nmwIndeuiinanzauiu

N154935YU0ALYD Ap 1MUY AvtonuazdnA1auIn eneewmliaenIn an1waanad

a

] ! ) a A a o @ & & as
2241969N13I8UINV0ILTA dnvgeIN1IInuAe Tulaznavyszautludu wielindus &

(% 1%
o v a

UIANANIRAMVBULNATITRETIAG18UITOURIN WNAYNEUAIRINTITEAURIUNR n1Uaeiu
MdamIsAnusalilyse tienianimglaniemnlaasnin Anviuaisiall Carbendazem n3e

Benoamyl dUn1iagAss (8373500 Wazauvse, 2563)

ASNUNEAZNITIANTREINISNUNE N INUS

nsiiuiiugddulmedauasndnnisuieaiulyuuinane nsiuiiiug

AITYAMEANTEInTE TuarN1IAeRuEAYs It aze1nRnviumel s N Ngu e vE a1
wWwAy wias eanlanuazdieYestunisiinuinunanviniug ndsdaturdraiiuglvazen

waaliisiliasaluwsiaziu lumsyaiiiudnesislidufumnsizenvazyinlminlsaui

(% s o LY

szuald uenaniinisdnnisiiiugiiedieanundwinnisiiuifeadedldaneiiugdud

]
< 4 L3 % b4

Ay psltdnsslnsfidinsaeueanesed 70 Wosidus dmsudaussn urmiudaieans

o A

Josfuiidndngiiy Hemlufisuuavazotauiu 14 Tu arsiiuianuglufisueinia

Y

anewmazaIn (@1819A, 2542)
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szuunsugniveuuulaildau
nsugniiguuulidldau (Soilless culture) nnedia A8n1sUgnityluaisazaiesis
pnsfiwviotandu  AlldAu 1wy uiuesth nsan na1e lefiu nesigla unay uasly
smeInsifieseInsluguansazas msUgniiwuulalldfiu Snsiaunmenuuni 50 Y
anansauusld 3 wuu lawn
1. maUgniivlutaguanlailéfu (Substrate culture) wiasing 7 fail
Tumsugniivlutanugnuuulalléiu (s ivilvduiviinsasyivlnegisaga
uazdsansnsanuaunandslldmudideants wesanaunsafvuaiuAuifer uayduou
wandnldograuiugininisugnludu Tunisugnlutanugnuuulildfuiug nislé¥anugn
waevlla W 1518 (sand) YEuENII (coconut coir) NMUNENIII (coconut husk) kNAU
AU (rice husk) wwaslan (perlite) 1aasiialati (vermiculite) wislediu (rock wool) N33
(gravel) Waatnsawle (sponge) wax lelasmou (hydroton) Judu Gﬁai’a@ﬂaﬂﬁﬁwﬁwm

Y

Ugnuuulalldfuiuegrauniviate

Y a A ;%

518 (Sand) Lﬁufﬁ@ﬂqﬂﬁﬁumqﬁwLﬁmmﬂml,am%amjﬂw Uof ABANNT0EUUN
Aoud9f gaduinlauszuia 12-15 Wesidud szuieunldd aatedidn enanisldanuuiu
nauiultAITa1msIenenUszl YE0UNaz01ANRaNY9 ATY AUNTENIVITIEALDIALAILTY
nsemensalalasransn (HCL) Asziumnududy 10 wWasidud Wuraiuiu 24 $7lug e
Jastumdaelsakazlinisansnsnesnmetiazainneuiiluldugniiy

Yeuzw313 (Coconut coir) Ludagimline Aewdiluldaisugun 3 fu udwins
atvaNee A Ieanasnutulitoeal YuNENINNNELUUNTA pH 6.5-6.8 DINAUNU
nedunnsesu pH 8.2 Tudnsidiu YULNIINANNTIE 3:1 A1 pH azidunana

NUNEN31EU (Coconut husk) i Waenveausnii a1unsagadutIkarAIINTY
e dnweauzluss ernemnewlad neuinluldasuaunield 1 dUnv (rdwasuinuse 9 )

A A A ~ v o v o Yo T a '@ a8
WinanasknutuNvziinadudiniseansinvesduiy tneladannuinuwsas liduduiniawna
Jaanlgla (Ansa, 2553)

WNAUAY (Rice Husk) wnavfiviiansaanndaldgesaats 1vsndaneu aunsanss

Tulasiauwazeandauluainialiludu wazvinlidunatuannistusavessiniy ¥r85nwn
& a o eV yvast o & 1 a a ~

ANNBUVIegaduinlangliusslovidenisiasaiaulavessiniiy (vusunyasnssuUasn

asfivanauns, 2563) WesnnunavAuludanfidesaaisdn Tuhudnudeaunsadwndu

Fannviglunisssuveiazennialuianlanlad (Inen, 2535)



13

Wnwaa (Peat moss) flA1 pH 2.5-7 duulel 4-15 Wihvaaniin A uvuIwius
dlawdi 162-333 Alansusegnuieiiuns AUNgY 85-95 Wesidud tasasaiinisaansda

winnzAunsiuianigdn 19 dudanuan THluaisusuusaau aunsaduunlafunn us

[ |

Jaidsfanasinisusual pH andunsadesusulmdunarsneu Adnlsanazuuaslaenn
aanednTvaizlgn (v8nn wavuilug, 2561)
fsddenifeitesiunsiianuanuuuldldfuunldvanldviales dundnuwal uaz

afAs, (2538) BelassnunisinuianUanimunzausenisuanuyuun lnensiuieuiieu

[y

Tanuan 5 wila wud1 unuuivgnlusnavfunatyetsnilugnsd 1:1 suiunsly

9 Y 9
Jelalasinidnduasiusinomisses sztglilinnissenwazuandasiiign Ineddnsinig
Wi Aulaa Tinensuazunniign Jslinafininanuandn 4 wila laun Auwdes Auuiin
AuIUNELLUGENGT 89518 111 UasnsIunaNyeugning 8ns1d 1:1 uanainildalv

Insiunfga wagldirandulunisitainuasernin uenand Yesune (2560)

s I

wazalgned (2555) g aidumdiuilannnsimnzideaileigeudgnluiaguan
TAUNANTDIMNAUNT : M98 : AinNed (Fnsndau 1: 1 : 1) ibilwesiduinissenniegy

gn uag Sarmiento et al. (2000) s1guinswannsdiiulnlananangenisldiagnining

9

=)

1%

go’ 1 § < (3 U = 1 d A 6 =l
1UE9IN2T 50 LU ILTUR LaSIARAITUINIULN LYU WNUDEH wsownashan uenandl Yaseer

Y 9

e

et al. (2011) 180w Msdgnnenarvdlureuenig nieuiunsivaisazales1nevis
NaszUIMeERiina lilinNaiy Wniniian dadiuvesuanranulazAladeIuIu
PN
WNAgn
S v o w 9 va Yo w o a A |y oA
wenanilafinnsdriaguanuuuldldduinlddwivugnliinenviindu uaznuinnud
nsasAulalan 1w n1sdgnaenidideluianuanidiunauvesreuzning vy Jeaan
8951 12 1: 0.5 d dnalviduiiidediduiunenuiniign drunisugnarusedluianign
Mldunanveansg:diaunau:densn 8nsdu 1: 1: 1 dwasionisiasaivlaniuaiau
ANUNINVINTINY VUIAVBIABN Wazdwiuaen uendnddiinisuanluivyilndy 9 an
WU WIN LWaU Nzlame uazdnsuUsemululayka 8u 9 asaiunandnlanninig
Ugnlufu adinshiansazaiesinemnseeaiiesne (Verdonck et al., 1983)
2. m3ugnisuuulalasiniing (Hydroponic culture) Wunisuaniialuniguei

Jaunlagsiniviugnazudegluiiliansazaresimeimsivnaensseziiailgn nMsugnlu

Y
v v

AYUEIAILLULTNRY AU TRgUTEaeA YuInisLazuIniud 1wy n1svanluvinlva s

a

Ugnlugns nmsugnlunsyue damsdanlunseuganansaviila 2 35 As
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1.1 mavgnuuulsimudsuheiiafueinia desndunisugniinlussuuthands
ynsdueniafioifiufeeendiouuiiio duudesdiduaudislunisvasennaliiiy
a1sarange MY

1.2 mﬁmuﬁauﬁ’ﬁ‘im’;uum (Deep flow technique: DFT) \uszuulalasiuiindd
frhuavansagandiuaunn Tevhmavguideuiuasaisazansimemnsluvunszuzdgn
Fredinididussdunefiazgransazanstunanduivuasddoslfasazanslnarunszus
Ugniiflsnfinuransazaesnomsegidiegaluliluninaiouivln anduamsazaisayina
HoundulugsdainansavaneBnadamil

1.3 msugniiwluseuu NFT (Nutrient Film Technique) ﬂ’]’iUQﬂLLUU‘ﬁQ%LﬁUﬂ’]iUQﬂ
Wlpgsinudegluansazaalaensy wazaisazanesinesagluadunduilduuns o v
Uszunad 2-3 mm) lusnaugniianing faus 5-35 cm geUssund 5-10 cm n15tnaves
asazanenafuuuuseilewseuuuaduils Taemlvamsaransazlvauuudeiossnalva
agluie 1-2 Ansdeuniiriosaugn (s, 2556)

nsugnitgluszuulalasiniingd dafidadlimnudfyuasinasenisaiayiulaves
i o dadefifinasensiasuudasesdn EC (Electrical Conductivity) 1y gamaiigei
Tinsssmerosinunniuisasinadeseiua EC iutu vietssaznailumsdnivions
Inadsuresarsazargsinemisiis drdsiruiuenadinasiilia EC getuld Snviadag
szezialumsuiuen EC wionudlunisuiudn EC fnasiensiudsundasen EC 1wury
ueNNLANNINYBIATAEAET e Ty Msliuilefinmaniasdinalien EC 1Wasu
Ean erunadiansazanefidniiuluanarhlinsdsuwlaen EC Sanidmunlng
Jusiu (yey, 2556)

fsssmifomsvgnuedidivluszuulalasinindlas Phantong et al. (2018) Fsl¢i
WIBULBUNSROUAUDIIBINSELAU Globba Schomburgkii Hook f ay Globba marantina
L. anelimstgninlutanugnitlaldfuuasseuulelasindnd wudn wediiusie 2 Wus fivgn
Tt 2 wou Snsasyidulnluduauenimie fuiluuasiduingudnatsdiud uely
nsaldumie dnsasylantuszuulalasinind

3. nsUgniiwuuuualsiniing (Aeroponic culture) Wunsugnilwfifinisuvausdu
uusne vienwuglasnsBadiulililvduudnihmsianuasazarssinornsliuasng
wyuegluainialagnss (Resh, 1981) G‘z’iaéfaqmuQmmm%ué’uﬁm‘sammﬁmﬂu 100
Wesldud Tagmswuasazarsmomnslifunnfimdutg 4 aunafidivualiuasiivan

2 = o 5 a - |
‘Vﬁ@ﬂqsﬁuzﬂaqﬂqiﬂﬁjaﬂﬂUﬂqsigLVEJSU@\T‘U"IUﬁL'JﬂJT]ﬂGUBQWSU (NHQJJ, 2556) NMInud1Tarany
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§7991M13 (nutrient solution) rifufivazidunisdavunuudulesvienuen Ssmsavaned
widonnmsnuaglnalusmiiuiidaininfiedndululdlnd ssuumsugniiveiindlaifes
\Aupendlauvieemmaslumsazaigsinems iesansniivlildurluamsazarsnaon
nsUgniivdeisnisiagrlifinaiaiulauasunnuouddoriemnia uikesnugy
ANNUINRBY LYY QaUNT AT uas drunaNTeansazats Aauidunsa-Ang (pH)
Dusiu
uennihauarUTinuasaraeinudesmngaudeanufioansvesis (Gao et
al,, 2009) uazdpsfimamuauuinasnliimutuiiguasia fogamslszgndldszuy
wolsnindilfufivanu Wy a@dn (Cho et al., 1996; Gysi, 1997; Jie and Kong, 1998) uizide
Wl (Biddinger et al., 1998) umin21 (Park and Chiang, 1997) TulsimenlidUssauidu
Llweyane (Molitor and Fischer, 1997) LLa3mimﬁmﬁaﬁuéﬁuﬂ%&ﬁﬂssaummﬁwL%QﬁLﬂWﬁ

(Kang et al., 1996; Kim et al., 1999) ﬁm%"uﬂﬁﬂgﬂﬁurﬂ%’mwmmﬂumm—mq (pH) 7

a

wingay fie 5.8 Nloamnll 19.6 esmwaded wasauyuduing 83.3 wWeosidud Jadu

U

a

an v lvdurFuasedulalas (Idris and Sani, 2012) I5189un1sUgnivgieddeluszuy
walsiniind lneldTanuanfe weslan dwadeimuinisvesnituasnsiasaydiuln vedu
193 Tuaan 3 wieu (Anita et al., 2004) 9ndeyansnanuansliiiuiinisiissuun suan
Auwuuswalsindndanunsavinle fuiwvatesinsiuialuliiiedde waogrelsAnudalald
egnumsihunldlunisdgnaunsdiiuiieniniiug dunsuananuidedunisiinlsam
| X a v & ° <puillEs vee & oa A ° P =
WML R AL AatuN1sHIsEUULelstndndulydadudenuraulalunisinundneiiie

(% a L 4 ga Y r.g !
W szuuNMINannuglisAdalisinunmandusiely



unil 3

ad a o
9N137338

Anwszuunmsnaniiugrediiu lnensinnsidesiaigoluanindasniiouazanin
15930u lnsuvinisveassesnidu 5 Nsveaesde N1snaesfl 1 NM3ANYINATEIUINIAAD
nsasgAulakaznstniiivesmdiiuluan nuasnliie n1snaeddl 2 N15ANYINATY

NAA sanistasguavlauaznistniniadivesmsdiiuluanindasalds n1sinaosn 3

(%
=

N1ANEINATEY NAA LazszAuUInIafen1stasgLivlnvesnidiiuluaninlaonite

v

N15MAReaN 4 MsAnwinavesianUaniiwwuulildfudenisasyiulnwasaaniniaiu

Na >N

¢ a - a P = a
widinluanimlsauSeu warn1meaen 5 Msfnyinavesszuunisugnitvwuuielsindn

Ao AulauazAun s ndAuluanmlsaseu

STAZLIAIAHEUIIUIY

SUYIMINAEBLABY SUAYN 2560 LarAUAANITAABLADY JU1AY 2563

Nonnassnldlunisanen

dunarluanwdaaniiie dunanugnlulsasou

AW 2 dunansdiiugnaan “MI16” Tdlunismaaes
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[

anaunsnluazansiall
fangunsaluavarsiadiflilufesfifinng dmsunnadsuemamnefeaieibe
loiun answedlilélumsiwSoneimsgas MS (31adt 1) arsmvgunsieiaivlnvosiivigy
NAA uas BA tHudu nszuesnie Tuun dinnansie (table sugar) tadnsfananudy
n50-913 (pH Meter) whilasian indesdmaion 3 fumis wnd izt dodi
vun 24 poud nifefsninudulet (Autoclave) uazansiadidildluntsnaaaunis Ao
faeslefugunsaifilddmsunisdntudiuiiv wu Saidanieuludia Undu Petri dish
npifesueanosed 95 wWediiud duasaide (Laminar Flow) Wusiu

JangunsaluazansiadinldlulsaSou

dmfunisugnludanugnuuulalld@u (substrate culture) loua nszaananadin
YA 4 uar 10 tdmiulgniunsdiiiu Jewedigns 15-15-15 waggns 8-24-24 YanUgn
Lo Ansed fiu N8 YuuENE1I NUNENI Lasknaudy
fangunsainazansiaifildlulsaFeudmiunisugniunsdiiiulussuuuelsindng
#un Faussgiiuazansazatsvunn 100 dns dutiBie ARWANA PUMP $u Submersible
plastic pumps (BPS-80) sty 80 Sak vwravh % i Qﬂﬂsaimmunmmﬂﬁfw (Timer)
vio PE 1w 16 Hafiuns dviudai ﬁmuﬁwmmg 0.6 FAFLUAT A1ALWIZAUNAT
1alnslndind (Hydroponic) msavaetelalnsining (wandasianyaislasinismans) dab
dmsuiduansazans A uavansazans B vu1a 100 ns 1a3esianisunliidih (Electrical

conductivity meter; EC meter) S0 INDEX U ID 1040



M19197 1 wiakazUTunaaswdnldlunmswionomsgns MS
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AMEIGEY

Usanaufild (me/L)

Potassium nitrate (KNO5)
Calcium chloride (CaCl,)

Ammonium nitrate (NH;NO3)

Potassium dihydrogen phosphate (KH,PO,)

Magnesium sulphate heptahydrate (MgSO,. 7H,O

Manganese sulfate (MnSO,)

Boric acid (H5BOs)
Zinc sulfate (ZnSO,)

Sodium molybdate (Na,MoO,)

Cobalt (Il) Chloride (CoCl,)

Potassium lodide (KI)

Copper (1) sulfate (CuSOy)

Iron (II) sulfate (FeSO,)

Ethylenediaminetetraacetic Acid, Disodium Salt (NaEDTA)

Glycine (C,HsNO,)
Nicotinic acid (C¢HsNO,)

Pyridoxine HCl (CgH;,;NO4.HCL)
Thlam|ne HCL (C12H17CLN405HCU

Myo-inositol

1,900
440
1,650
170
370
223
6.2
10.34
0.25
0.025
0.83
0.025
27.85
37.25

0.5
0.5
0.1
100

fan: (Murashige and Skoog, 1962)
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ASn1sAiunig

n1INAassil 1 NMsAnEINAYaIUIAafan1s3YRulAkazN1sTNIRI B sRedLUTY

ANNUANLYB

ldfunsdituainnisinzideniladelus misgns MS AfANULdawsazauysel

91gUsENd 15 11 1Auge 3 lwuilung §1eadlue1mnsgns MS ankUasiitiu BA Ay

WUTY 3 TaansUsAansway NAA AuLudu 0.5 Taansusaans sauAuLIfNawRazseau

ANMULIUTULANFIGNE AULABLAINAADININT5LA89AUN18TANST IR LAIIIN A DA

WQoBLTAlYUAAINNLTLLAY 18.38 umol/m?/s laglvidieuasn 16 Falusdedu Tuann

VRIATUALGNYI 25 BIALTALTYE

maLqumiwmaamUUf@juaugmi (Completely Randomized Design; CRD)

Usznaunie 5 @mnaed § az 10 91

a a
AMPa09N 1
a a
AR 2
298099 3
208999 4

a =
FINPADIN 5

a0 g/l (YAAIUAN)
{f’]ma 30 ¢/L
ffwma 40 g/L
ffwma 50 ¢/L
ana 60 g/L

NSUUNNHANISNAADY

Tuiinduauvie 31uulu AaEadu 9I8IUIIN ANNEIIIN wazIFURIAUENANS

[y [ & ) [y
TVaIIN NN 9 7 AUNAINNTA988R LUUIEEEIAN 70 WU
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NMIMARasH 2 NsfneINaYas NAA danisiadaivlauaznisdniniadtvemediiiuly
dnmuasaitfo

Tunsdiiuannsmnzidsniedoluomisgns MS Aflnruudausazanysol
p1gUsranas 15 Ju fiauge 3 iwufiins reandedusmagns MS dauvasiiiiutng
30 nSuAeAnT way BA ANLUNYN 3 TadnTudedns SIuAU NAA AsduduLandieil
ausardmaaes AssfuneliuasinraoniigoaisaiudAuduuas 1838 pmol/m?/s
Tagliaauasi 16 Flussotu luanmiesmunugaumgdl 25 ssrnivaides

IUHUNIINAABILUUduaNYTal (Completely Randomized Design; CRD)
Usznousae 5 Anans 9 a 10 91

dmaaesdl 1 0 mg/L NAA (FAAIVAL)

FaPaesfi 2 0.25 me/L NAA

daveaesil 3 0.5 mg/L NAA

daveaadii 4 1 mg/L NAA

Fapaefi 5 1.5 mg/L NAA

N1SUUANNANITNARADY
Guitndmaunie 31uaulu Anugedu 9I8IUn ANeITIN kasdurAudnan
Y930 YN 9 7 Tundenisideasen 1uszeziian 56 Ju waziinisnageunllagnisi

Ufinselelenuiuwdenegusiiusinvediiu
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nsMAaesfl 3 NsANEINATaY NAA uazssiutntadanisasyivlauaznisiiniagy
vowsdiivluanmuaenite

Tunsdiiuannsmeidsaidedeluemisgns M Aanuudeusiuarauysal
o1gUszana 15 Ju Ta1uge 3 lwufns Sreadduemisgns MS dawvasiifu BA
ALY 3 TadnSusiodns wWisuisy 2 Uady Jadeusnfo NAA AUWNTUY04 0, 1,
1.5 fadnsuredng Jaduiiaesie seruinananududi 30, 35 way 40 nYuroanT ALLA
avdmaans vhimadessuneliuaminaenrgosisasudiaruiduuas 18.38 umol/m?/s
Tnglirauasit 16 Salussiodu luanmviesruaugumgdl 25 ssrnivaidea

URUNTVIARBIRUY 3x3 Factorial in CRD Usgnaudne 9 Amnass 9 ag 10 8

Amnaesd 1 0 mg/L NAA+IA1A 30 g/L (FAAIUAL)

Fapaesdi 2 1 mg/L NAA+1§1ma 30 ¢/L

daveaedil 3 1.5 me/L NAA+1mna 30 g/L

deaesii 4 0 me/L NAAT1ana 35 g/L

Fanpaesdi 5 1 mg/L NAA+1§1ma 35 ¢/L

Fapaesdi 6 1.5 mg/L NAA+‘1§1ma 35 ¢/L

deaesi 7 0 me/L NAA+11#7a 40 g/L

Fanpaesfi 8 1 mg/L NAA+1§1ma 40 g/L

dmaasii 9 1.5 mg/L NAA+1§1ma 40 g/L

N1SUUANNANITNARADY
Tuitnduiumie 91unlu AuEIRl 31UUTIN AIINEIITIN LaglduRIAUgNas
Y99310 N0 9 7 Tundanisidessen usseziaan 49 Ju waziinismaaeuntalagnisii

Ufnsenlelesuiuudeneguiiansinediiu
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N13NAaReN 4 nMsAnenavasiaguanivuuulildfudenisaiyiulauasanniwin

v g g a =~
Wugnediiuluannlsasou

o v ¥ [ d!

wunamediudasalsanlianmanziiesieds Sredanluaiavauddiivues

o—

Tudanugniluszeziia 30 Ju (nmd 2) essundbiudaussauysal (Nl 2) 91nnsiy

Wenduntvuinaugdlndifssiuwaziidnui 2 vie/ne adlunszanvuin 4 97 lagld

EE

=

anuaniluansnesiunuusazdmaass (0 3) Lieiieu dwiay wa. 2562 nasgeUan

ae

1+

Junan 7 Juihnisladeans 15-15-15 8051 0.20 n3usonszand Wedundienyasu 1 ey

9 Y

1+

Wasunszaaduvuin 10 91 Tddegas 15-15-15 $as1 0.50 nfusionszans Taglddenn 9

9 9

1 \fiaunaunIseanAenianIzANANALYIAIvasiY Wesundiiueny 45 Tu vinislaldey

L4

gns 8-24-24 8m51 0.50 NTUABNTEA LﬁaﬂﬁzﬁumsaaﬂﬂaﬂLLazﬂaﬂuamgsmmawamaﬂ 15
Jonn 9 10 TuIu 2 A% saUIuazATaznnIs iU Llevadiiusuing Aollidnuay
Tumdeuazuisdsusivansluglauiudssann 75-80 Wesiudvesiine nasanluwaziu
a Y = o < A v o A o s Y v v v &
Wiguidavihnisiune g iveduinteyaniamuaaunwiiugaely

TN UNITNAABILUY ?j WANYS al (Completely Randomized Design; CRD)
UTENaUMENInRLA 9 3naned ay 15 91
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AMUIUNUD (ViUa)

Aannaag U (Ma9IN15Lae98an)

7 14 21 28 35 42 49 56

0 mg/L NAA 0.00° 0.00° 1.10° 200° 3.00° 330° 350° 4.30
0.25 mg/L NAA  1.00° 2.00° 220° 2.60° 4.40°®° 450® 510° 530
0.5 mg/L NAA  1.20™ 1.80° 1.90° 240 330%® 390 4.20* 4.30
1 mg/L NAA 1.60° 2.10° 230° 350° 4.50° 500° 530° 550
1.5 mg/L NAA 140 1907 2107 340 4.60° 520° 570° 580

C.V. (%) 36.26 37.49 3144 2922 2801 2335 2605 23.73

o @

wuen ns = Lflanuuandsiunieada, * = unndnsiunvaiifegedveddyBnseduanudesiu
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$875 Tukey's Studentized Range (HSD) Test
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7 14 21 28 35 42 49 56
0 mg/L NAA 3.00° 3.50° 3.50° 4.10° 5.60° 5.50° 550° 5.70°

0.25 mg/L NAA  240° 290° 3.00° 3.00° 3.40° 430° 4.30° 4.30°
0.5 mg/L NAA 2.00° 2.10° 3.00° 3.10° 3.40° 4.10° 4.10° 4.10°
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A131991 10 HaYBI NAA ARUUTUANY 9 HOAINENURISALAY “MJ16” MaINTSIRetEen

ﬂLuE]'Wi’]iL{JU’iﬂEJSL'JﬁW 56 U

AR (TURLUAT)

Aannans Ju (MAIN9La890N)
7 14 21 28 35 42 49 56
0 mg/L NAA 3.03° 408 433 512 677 716 767 825

0.25 mg/L NAA  328% 426  4.40 4.80° 6.17° 711 804 895
0.5 mg/L NAA 3.15%% ) 4155, 416 6.40°  7.69® 794 853 888
1 mg/L NAA 330° 413 490  6.06™ 829 878 934  9.28
1.5 mg/L NAA 365 451 500  7.03 845 888 928  9.33

F-test oy ns ns i - ns ns ns

CV. (%) 1034 1257  12.16 17.63 19.88 1757 1655 1277

T
o =~

NUBWA ns= Liflanuuanaeiumeada, ** = wanisiunisaifegrslifeddgdaseauainudeiu
99%
Aede (Mean) Tursdudifediuinumiednysmilsunulidanuwansneiunisada tnenisseuiieu

$875 Tukey's Studentized Range (HSD) Test
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IUIUTIN

a a o I a

& ¢ a A a I
T’U']ﬂﬂ']il,a?JQU@@MQﬁLWUIUBWM']sEjmi MS RN BA AULIUTU 3 UAANTUADANT

1 = v a

$3ufU NAA usazszduanududy Snadesuiusiniiuansetunisadnegadivedfnyds
dleidsenduian 14-56 Tu wazdsswenluemsiduig 56 Ju wuin oY NAA
At 1.5 fadnfudedns dswalifidnnusinedsanniigadsiinnuuandamsadadu
Fuiidedluomslaiin NAA waziiy NAA Anududy 0.5 fadnSusedns (ms1afl 11 uaw

A 7)

A15°99 11 Nav09 NAA ALTNTUANN 9 HOTIUIUTINEALAY “MI16” naIN1SLaBIaN

ﬂLuE]'Wi’]iL{JU’iﬂEJSL'JﬁW 56 U

UIUSIN (510)

Fnaaas Fu (MAINI5iaeean)
7 14 21 28 35 42 49 56
0 mg/L NAA 370 6.90° 820° 11.00° 14.60° 16.30° 17.30° 19.10°

0.25mg/L NAA 370 6.80° 7.60°° 16.40° 22.70° 25207 28.00°  30.00°
0.5 mg/L NAA 320 4.60° 530° 860° 11.30° 13.20° 15.20° 16.60°
1 mg/L NAA 3.00 530" 6.90° 1340 17.30° 17.80° 22.00°° 24.10°°
1.5 mg/L NAA 3.00 530" 580° 16.30° 20.40° 23.60° 27.90° 31.30°

CV. (%) 2367 219 2122  30.38 34.19 29.52 31.89 31.85

a o o

e ns= Liflanuuandeiunisadia, > = uandrsiunvaiifegsdiivddgnseduainuieiu
99%
Anady (Mean) Turaduiinedtunaumednusinieunulifinnuianaieiunieeans nenisiSeudieu

$1875 Tukey's Studentized Range (HSD) Test
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AINNYIIIN

a a o

Mnmaiassseansdiiivluemisgns MS iy BA anududu 3 Gadnfusiodns
$2ufU NAA usarszduaududy finadennuensniiunndistunadfosadifoddayda
faust 7-56 Tundsnisides lnenui 9 mM5gas MS filaifin NAA fanmgnsniedeiiunn
LagiAuLANANSERATU NAA ynsgiuaududy luvazinisida NAA anuduty

=1 a ! al' ! Yy v ao al' A
QQGUUQ31][3\1@9]@?’]']71]SqﬁiqﬂwaﬂaﬂﬂqqﬂquLGUNGU‘U'V]W'] (M990 12 aznInm 7)

A91991 12 NaU99 NAA ABTLTUAN & ADANEIITINAALAL “MJ16”7 dIn1siaeseen

Tummﬂﬁmzazwm 56 U

AUB1510 (LYURLUNT)

Fmnang AU (BA9N15LAL98DN)
T 14 21 28 35 42 49 56
0 mg/L NAA 1.13° 1.86° 2.42° 4.72° 6.23° 6.96° 7.96° 7.74°

0.25 mg/L NAA  0.57° 1.23° 201° 263" 338" 393" 487" 553°
0.5 mg/L NAA  0.34°  0.65° 1.35° 215° 285 311 375° 520
1 mg/L NAA 0.34°  057° 0.74° 1.32° 217° 269 329" 435°
15mg/L NAA 029 0.47° 056° 117 217 2665 347° 4.62°

C.V. (%) 43.23 3237 2477 2258 2187 2338 28.08 29.59

0
a

nEWA ** = uansiunsatifegaituddgdamseduanuiediu 99%
Anady (Mean) TupsduiifgltunmumednysineunuliinnulanmaeaiunieEns nenisiSeudieu

#1875 Tukey's Studentized Range (HSD) Test



a2

Wurhaudnaneveassn

[y I a

& ¢ a A a I A a
Gﬂqﬂﬂ'ﬁlfﬁ?JQEJ@@MQaLWUIUBWMWiEjGﬁ MS RN BA AULIUTU 3 UAANTUADANT

1 [y

FTU NAA Uazseauauduty dnadeidurigudnaisvesnniiunndeiunisaianasn

STYLLIAINTITHALIAINA 14-56 TU IAgNUIN NAA ANULINTY 1.5 HadnSUsodns AnNane

URNANENA190951NREENINTEA kavdAMULANANAIUNIETATU NAA ARTUTuY 9

Wi91a898nlUS uTEeznaIe 42 JU (1157999 13 waznIna 7)

M157991 13 Haves NAA ATUUTUAT 9 ABLAUHIANENA19TDITINNIALTAY “MJ16” n&Y

nsiageanluevnTidusEeza 56 Ju

WurAugNaN9YaesIn (WuRlnAs)

Fmnaag Sy (ndsnsiagsean)
14 21 28 35 42 49 56
0 mg/L NAA 0.10° 0.10° 0.10° 0.10° 0.11° 0.11° 0.11°

0.25 mg/L NAA  0.17*° 017  0.16° 0.16°  0.14° 0.14° 0.15°
0.5 mg/L NAA 0.14%®°  0.14%® 019%™  0.19® 015" 0.15° 0.16°

1 mg/L NAA 0.15% 015 021  021® 0.16° 0.16° 0.8
1.5 mg/L NAA 0.19° 0.19°  027° 027" 028 028 028
Ftest g « - o o o -

C.V. (%) 39.62  39.62 3428 3428 37.43 3743 3492

T
o v A o

nEWR * = uanaeiunnsaifegndidedAyiseaunnuetu 95%, * = unnd1siunatinededl
Hed AN szAUAULTDIU 99%
Aede (Mean) Tursdudifgdtuinusiednysmilaunulidanuwansneiunisada tnenisseuiieu

$875 Tukey's Studentized Range (HSD) Test

nsnagauwle
1nmsviuisentelenudunlanasaulusnuidiiiundwiinisifessonluamsi
WA NAA aadudusing o duduszeziaan 56 Ju wuin leleduviujisendundanasziinag
Waguuduriuuinaninisazauudinieglusin fanaves NAA A dudy 0.5-1.5
a a % Ia I o Y a aaa =) 9°J a 14 ! 14 v a a U I a
fadnSudedng dnavinliiAnujisenduntuduuinnds NAA mnuudu 0 Jadnsusiedng

(N7 8) wardinisarauwdunnuienuluan nlsasou (AW 9)
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1.50 mg/L

AN 7 nseseAulnveansdiiuiiug “MJ16” vaenisidgganluamisgns MS anuUad

AL NAA Aadudunng o Wunan 56 Tu

1.50 mg/L

A 8 msviuisentelenuiundaisnnasauonmsveamsdiiuiug “MI16” ¥aInis

Besganlunmsans MS dauuasiihin NAA anududusng 9 1Wunan 56 Ju

A 9 mehuisenlelefuiuudisnavatomnsvemediiuiug “MJ16” Nuananm

lsa50u
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lecm

AnLdanBanAnedliunTiAINga
3 qa. oty 2-3 Tu way
ANIINDINUURA

a
E]

o
maaeseannsdiiuluamisgns

3 x ¥ theeansdiiuundedluansans
MS #tfia 3 mg/L BA waziiana v

MS #itfial 3 me/L BA waziinana 30

30 ¢/L dmsun1sueneean . . ow
@/L 594U NAA anurdudusing 9
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o 4
[ |
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nsisyiulnvassdiiueny 56 Junains
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s a

medtiiuluaninuaandia

ATUIUUB

NMIEesseandiinluemsgns MS dawlasiiiu BA anuduty 3 fadnuse

(%
o A 1 [y o

M5 NAA AMULUNTY 0, 1 kay 1.5 TadnsumsdnssiuiuuImIamINuIuYu 30, 35 way 40

% s 1 = o 2

nSumedng wuil Meaesladelinadiudunseliujdunusiusg1alitedAgss lnenisidy
WIm1a 30 NTUABANT TIUAU NAA Audutu 0 fadnSudedng dnasenisiinvuaiiuings

I 4 g (% I a 1 [ Y v a a o A IS a
5898911A8 N1SIIEIAE 30 NSURBART SIUAU NAA AULTNTY 1 adnsumedns dn1siia

U 5.30 MU FanantauaANULANA19TUN1anRegsldedfudatunishiiinia 35 nsu

o

| [y

Radns 390U NAA AUty 1.5 Tadnsuredns Nilnadenisiinmietesiignfie 3.00

PUD (ANS197 14 wWaznINA 11)

anuulusenue

31nn15taesgoanediAinluInIsgns MS NLAN NAA AR1ududy 0, 1 way 1.5

o |

1aanSusedns sHUAUUINNAAMUINTY 30, 35 WAy 40 NSUADART NUIN N1SWA NAA %58
U1A18AaLsEAUANUINTU LU TNAA DI U U UABNUB WA NANAUNNEDARABATEELLIAN
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nsdestuormsifuszezingn 49 T luvasfinisliisaesdadeliufduiusiulagvinle
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o
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a o 1 a 1

gaM FIN1TW NAA ANUTILTY 1.5 Tadnsunadns saudutinia 35 NSUReanT LNanenis

Anlunniige de 4 lusienie wWevinisidessentuemisiluszeziial 49 Tu (m5199 15

LATAINA 11)
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[ [y o
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IIUIUTIN
NMTagsgeanadiinlue1ITans MS MAL NAA Ad1adudu 0, 1 uag 1.5

a a o 1 a v 5

fadnsurodans sauFuTIMmaANTITY 30, 35 ag 40 NSUFRDANT WU wapsladed
UfFuusAudaud 7-09 Yureanisidsseen wuin malk NAA Aty 1 Sedndudedns
Sifuina 30 niudedns fnasensifind aunnadenniigade 25.80 11 uslifin
LANANIMNERRTUNSI AL IEenlu N STILAL NAA Aadudy 1 uas 1.5 fadnsusiedns

FWAVUIE 40 NSURDARST (AN5199 17 LAz WA 11)

A77181735N
31Nt sgeanediinlueImsgns MS AN NAA A1ududuy 0, 1 wag 1.5

o ' [y

19anSUADANT FIUAVUINIBAIULLUTU 30, 35 kay 40 NSUFADANT NUINNIFIUAT8L

[
J LYY 1 [y

SvsnarefuRus 7-49 Tureensiasisen uaziiieldsseenld 49 Ju wuin Nl NAA
AT 0 NadnTusiedns (@1M15gAs MS Alaiiin NAA) aufunstsdmannududu
30 nfusiedng dsmalvianuensnadeunniignie 5.90 wuRuas TuvueAinisls NAA 4
AIENTY 1 waz 1.5 fadnsusedns dnaseniusvessinfianas ausIsu F9eu
Wuduues NAA Afiudulaoanizidlold NAA Aududy 1.5 Tadnduredns saufunsle

WnannANUlLtuIsinason1sinsINNdunINIs Ll NAA (115797 18 waznnil 11)

\WurAUgNa9a99IN

NNsagsEeanediinlueInITans MS MAN NAA AR adutdu 0, 1 wag 1.5

o a

adnTunodng i’JlIﬂU‘IJ’]Gﬂaﬂ'NBJLGUN?JU 30, 35 way 40 NTUADANT WU VN?IEJ\‘]{]"\]{]JEJI
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UFduiusiu Tuvnginisli NAA fnadeiduringudnanswessinfiunnsafunisadediedl
Huddrybeeteraifiosuwiieatomsii 7-9 Ju Tnenuinnasli NAA Aty 1 uas
1.5 Tadnsuredng dnaseldunigudnaavessniiiudulaznnninnishiiiiy NAA Tnguai

v o su

TadiauLanasi U@t Rt dude EN (57497 19 wagnwi 11)

nsnagauwle
Mnmsvhuiiselelefufuuiiazaulunnudfiunduihnsdsseealuemisi
i NAA Saufuimadieududusinetu Wuszezinan 49 Fu wudn lelefiuanunsa
UfRsenfuudlunnuemediiunnameass wazazifiuinnmsly NAA yaaadudusiuiv
thenarudiudu 35-90 yhlMArUATS e Guduanniian (il 12) wandlewisuiiioy
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A15197 14 (a9 NAA LazUIANaAeINUIUNUINEALTAY “MJ167 NaINISLAESUDALUDINNS

Wuszezinan 49 u

AMUIUNUD (WD)

Uadey $u (wdan5iAeeean)
14 21 28 35 42 49
AILTNTUVDS NAA (mg/L)
0 1.03 133° 240 283 333 476
1 1.20 156° 250 286° 360 453
15 1.13 1.26° 223 246> 320 3.90°
ANSNAFBUNNENA (F-test) ns b ns * ns *
mududuvestinia (g/L)
30 110  1.70® 260 303 356 4.86°
35 1.30° 1.40° 216 253 310 4.00°
40 096°  1.07° 236 260° 346 4.30%
NNSNAADUNNEDA (F-test) e 2% ns *% ns *
NAA x Bana
0 30 1.00°®  1.80° 2.60* 3.00® 380 5.50°
1 30 1.00°  1.80° 2807 340° 3.80° 5.30°
15 30 1.30° 150%™ 240%™ 270 3.10* 3.80%
0 35 1.40°  150%° 250%™ 300 3.30% 4.80%
1 35 1.50° 1.700  240®° 270®° 350 4.20%
15 35 1.00°  1.00° 1.60° 1.90° 250° 3.00°
0 40 0.70° 070 210%™ 250° 290°° 4.00%
1 40 110 120° 230% 250 350 4.10%
15 40 110 130° 270° 280%™ 4.00° 4.90%°
ANSNAADUNNEDA (F-test) ** ** * ** ** **
C.V. (%) 3268 3403 3196 2312 2684 30.42

U89 ns = LdAnunaneneiunieaia,

** = UANANNUNISER AR st AR BN TEAUANLILTOI 99%

d‘

* = uanaeiunseinegeildudAg s

AN

ALY 95%,

Anady (Mean) Tupsduilifgdtunaumednysinieunulidnnuianmaieaiunieeansn nenisiSeudieu

9875 Tukey's Studentized Range (HSD) Test
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AN57199 15 HaU89 NAA LaztInNasa NIl UMARY “MJ16” Na9N191a89809 la1NS

Wuszezinan 49 Ju

Frurulusends (lu)

Uady Ju (BaIN15La9ean)

7 14 21 28 35 42 49

ANULTLTUTDS NAA (mg/L)

0 3.06 3.06 3.06 3.23 3.26 3.23 3.36

1 3.13 3.13 3.13 3.33 3.40 3.43 3.43

1.5 3.00 3.00 3.00 3.10 3.23 3.33 3.53
NINAFOUNNEDH (Ftest)  ns ns ns ns ns ns ns

ANUTLTUVDIUING (/L)

30 3.10 3.10 3.10 3.26 3.33 3.43 3.40

35 3.06 3.06 3.06 3.20 3.33 3.30 3.60

40 3.03 3.03 3.03 3.20 3.23 3.26 3.33
ANINAADUNNEDA (F-test) ns ns ns ns ns ns ns

NAA x 1191a

0 30 3.00  3.00 3.00 350 350 3.40%C 3.20°

1 30 330 330 3.30 330 340 3.70°° 3.60%°

15 30 3.00  3.00 3.00 300 330 3.20° 3.40%°

0 35 310 W 3.10 3.10 300 310  3.00° 3.60%°

1 35 310 3.0 3.10 330 330  3.10° 3.20°

15 35 3.00  3.00 3.00 330 360 3.80° 4.00°

0 40 310 310 3.10 320 320 3.30°° 330°

1 40 3.00  3.00 3.00 340 350 350 350%°

15 40 300  3.00 3.00 300 300 3.00° 3.20°
ANSNAFBUNNEDR (F-test) ns ns ns ns ns *x *x

C.V. (%) 793 793 793 1272 1225 1237 1290

o

WA ns = Willanuwaneeiunieadia, = = unndsiunsadfedeitvdAgydaiseaunnnudesiv
99%
Aede (Mean) Tupadudifgdfuinualednysmilsunulidanuwanstesiunis@da tnanisiseuiieu

#1878 Tukey's Studentized Range (HSD) Test
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M13197 16 KAYD9 NAA LaziImaionUgeiumediiy “MJ16” naan1sideganluems

Wuszezinan 49 u

ANGIAY (1DURLIAT)

Uady U (Ba9N15LaL98an)

7 14 21 28 35 42 49

AULTNTUVDS NAA (mg/L)

0 310 370 456 498" 546b 591°  6.94°

1 320° 391 474 550° 593 7.72° 879

15 299° 376 449 539° 574ab  7.66°  8.90°
NINAEDUNINEDR (F-test) > ns ns P *% *% *%

2

ANLTLTUYDSUNANE (/L)

30 304  396° 469 549 567 736  857°

35 3.06 368" 452 513" 568 6.85  7.96°

40 319  372° 459 525® 579 708 @ 8.10%
AINAABUNNEDR (F-test) ns i ns % ns ns *

NAA x U168

0 30 3.01 379 448 484> 531 6.19  7.25>

1 30 313 414 496 553° 575 795  9.22°

15 30 300 390 463 6.10° 595 796  9.24°

0 35 315 369 474 505° 519 548  6.30°

1 35 3.04 369 444 536 588 785 845"

1.5 35 299 368 439 498 570 751 @ 9.14°

0 40 314 362 448 505" 561 637  7.28

1 40 345 392 484 561 618 738  871°

1.5 40 3.00 364 447 510° 559 751 832°
N1SNAFRUNIENA (F-test) ns ns ns *x ns ns *

C.V. (%) 784 958 9.9 1035 1021 1525 11.01

)

N8 ns = LddAnuuanaaiun1eedia, * = windsiunvaiifegaieddynseduanuntoiu 95%,
** = UANANNUNISER AR st AR BN TEAUANLILTOI 99%
ARde (Mean) lupsduilifediuiinumiednesindleunulidiinnuunnssnunea@da tnenisiuSeuiiey

9875 Tukey's Studentized Range (HSD) Test
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A157199 17 NaT09 NAA LazunIfNafoInuIusINSAIY “MJ16”7 1a9n15:889890 UD1N1S

Wuszezinan 49 u

7UUTIN (5710)

Uady U (Ba9N15LaL98an)

7 14 21 28 35 42 49

ANULTLTUTDS NAA (mg/L)

0 220 363 550  7.96° 10.5° 12.60¢  16.46°

1 230 383 593 11.10° 1353 18307  21.53°

15 203 320 520 876° 11.67° 14.83° 1250
ANINAABUNNEDA (F-test)  ns ns ns V > *x *x

ANUTLTUTDIUING (/L)

30 246°  430° 650° 10.16° 1336°  17.46°  19.63°

35 1.93° 296° 476> 740° 1010° 1243°  1513°

40 213 340° 536 1026° 12.23% 1583  19.43°
N1INAFBUNINEDH (F-test) * % 4 R ** ** **

NAA x U1ea

0 30 1.90°® 380%™ 590™ 820°¢ 10.50% 13.40°¢ 17.20°
1 30 2.80° 470° 7.0° 1250° 1530°  22.10°  25.80°
1.5 30 2.70° 440 650° 9.80° 1430°®  16.90°  15.90“
0 35 2.70° 430 6.40° 8.10°¢ 1090 1220  16.30“
1 35 190  3.10° 4.90™ 890%™ 11.40° 14.90 16.30“
15 35 1.20° 150° 3.00° 520¢ 800° 1020  12.80°
0 40 2.00% 280 420® 7.60° 10.10°  1220°  15.90°
1 40 2.20°° 370° 580°° 11.90* 13.90° 17.90*  22.50%°
1.5 40 220 370 610 11.30%* 12.70°°¢ 17.40% 19.90%°
AINAFUNNNEDR (Ftest)  ** ** ** ** ** ** **
C.V. (%) 3322 3582 3821 292 1976 2228  23.83

)

N8 ns = LddAnuuanaaiun1eedia, * = windsiunvaifegaleddynseduanutoiu 95%,
** = UANANNUNISER AR 1T AR BN TEAUANLILTOI 99%
Aede (Mean) Tupadudifgdtuinuslednysmilsunulidanuwansiesiunisada tnanisseuiieu

$875 Tukey's Studentized Range (HSD) Test
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A15199 18 KAYDY NAA LazUIAIanaANUgISINETRAY “MJ16” NaIN15AEN8ALUDINNS

Wuszezinan 49 Ju

AU812510 (LYURLUAT)

U2y AU (MA9INISLA8989N)

7 14 21 28 35 42 49

ANULTLTUUDS NAA (mg/L)

0 0.91*°  1.42°  1.87°  264° 311° 384° 460°

1 0.29° 052° 075" 151° 199> 245> 405°

15 0.21° 033  046°  1.03° 158 208 290°
MINAADUNNNEDNA (F-test)  ** ** bl ** ** ** **

ANUTLTUTDIUINE (/L)

30 057  0.90°  1.16°  212° 262° 3307 473

35 0472  0.74® 101®® 162> 208" 259° 359°

40 0.36° 0.62°  092° 145 198 248> 324°
NNSNAFDUNIEDRA (F-test) *% i 2 ! x* xx **

NAA x U1ea

0 30 1170 1718 210° 323  390° 496°  5.90°
1 30 034> 061°  087°  1.78° 214° 2639 475®
1.5 30 021  0.39¢ 051  1.35° 183 2314 354°
0 35 0.96%  1.49°  197® 294° 315> 369° 473
1 35 0.23° 045 064  1.41°  202¢ 2439 396°
1.5 35 0.24° 030  044° 051 1.0 1.67°  2.08°
0 40 0.62° 1.06° 156> 1.76® 230° 287 3.18¢
1 40 0.30°  0.50°  0.76°  1.35°  1.83¢ 2309 3.46°@
15 40 0.18° 031 045 124 183 227 308“
NNSNAFDUNIEDNRA (F-test) x* x* * *x x* *x x*

C.V. (%) 4898 3418 2997 3325 2245 2476  26.64

newmg ¢ = uandeiunisaiiredaldedifyiainuiiiedu 95%, ** = uand1eiunisaiinodnd
Hed1ABINTZAUAUTDIU 99%
AedY (Mean) Turaduiifgliunmualednusilaunuliiinnuuwnns1siunie@da tnenswSeuiiisu

P85 Tukey's Studentized Range (HSD) Test
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M13199 19 Nav8e NAA LAz inaneldunAudnaavessInmediiy “MJ16” naanisides

EJ@@IU’EJ’M’]?L%U?SEJ%L’J@’W 49 U

WurAudnaneveesn (WuAwUns)

Uady U (Ba9N15LaL98anA)

7 14 21 28 35 42 49

ANULTLTUTDS NAA (mg/L)

0 0.10° 0.10° 0.10° 0.10° 0.10° 0.10° 0.10°

1 0.13® 0.13* 0.5 019 0.18 021* 0.22°

15 0.14° 0.14*° 016 019 021 021*® 0.23°
NTNAFDUNNEDG (F-test) . = 4 ** ** ** **

ANUTLTUTDIUING (/L)

30 0.10° 0.10° 012 016 015 0.16° 0.18

35 0.13** 0.13* 014 016 017 0.17%** 0.8

40 0.14* 0.14* 015 017 018 019 020
ANTNAABUNIEDG (F-test) it o ns ns ns * ns

NAA x U198

0 30 0.10 0.10 0.10 0.10 0.10 0.10 0.10
1 30 0.10 0.10 0.13 0.16 0.18 0.19 0.21
1.5 30 0.12 0.12 0.14 0.20 0.20 0.21 0.24
0 35 0.10 0.10 0.10 0.10 0.11 0.11 0.11
1 35 0.14 0.14 0.15 0.19 0.19 0.22 0.23
1.5 35 0.15 0.15 0.18 0.19 0.19 0.21 0.21
0 40 0.11 0.11 0.11 0.10 0.11 0.11 0.11
1 40 0.17 0.17 0.19 0.21 0.21 0.23 0.24
1.5 40 0.15 0.15 0.16 0.20 0.22 0.24 0.25
NINAFDUNNEDH (F-test) ns ns ns ns ns ns ns
CV. (%) 30.38 30.38 36.19 18.62 2998 2293 2278

N8 ns = WiHAuuaneeiuEdn, * = windsiunvaiifegaliteddyianudetu 95%
** = uanaNnunNan Aot ltdAgyBanise AU 99%
Aede (Mean) lupadudiiediufinumiednysmilaunuliiinuwanstesiunieada tnenisiuSeuiiey

f875 Tukey's Studentized Range (HSD) Test



0 mg/L NAA +
| e 30 g/l

0 mg/L NAA +
Hhana 35 g/l

0 me/L NAA +
11Aa 40 g/L

1 mg/L NAA +
Wna 35 g/l

1 mg/L NAA +
U1ma 40 g/L
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1.5 mg/L NAA +
1i101@ 30 /L

1.5 mg/L NAA +
Unana 35 g/l

1.5 mg/L NAA +
Hana 40 g/L

v £%

AN 11 N15RSYAULIvRIMIAANILG “MI16” AT NAA kazmanain1siaeteon

Tuewnsiuszeziian 49 Ju



0 mg/L NAA +
Ue1a 30 g/L

b s

0 mg/L NAA +
U1aa 35 g/L

0 meg/L NAA +
15'\{5!'151 40 ¢/L

1 mg/L NAA +
11mna 30 g/L

._ r[i'!
1

1 mg/L NAA +
U1na 35 g/L

1 mg/L NAA +
11ena 40 g/L

1.5 mg/L NAA +
1m1a 30 g/L

1.5 mg/L NAA +
1@ 35 g/L

1.5 mg/L NAA +
13’161']‘61 40 g/L
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mﬂmiﬁﬂmmammﬁ’]maﬁiaﬂ’ﬁLﬁﬁﬁgLaiﬂ,mLLazmi%’ﬂﬁﬂﬁtﬁmﬁﬁfmaamﬁﬁulu
anaende nindsswonluamagns MS dauUasiiiiu BA aruidudu 3 fiadniusodng
wag NAA Anadudy 0.5 fadndusedns Taufunistsiimaninadudusng 5 fio 0, 30, 40,
50 war 60 n3useAns NU1 nsiaessealusmsidutmanududy 30 nfusedns
danavinlin1siasanuiuIunie vl Suiulusienie AUERY F1UIUTIN LATAIINE
sndiauindian lurasdiniaifutdiaie 40-50 nfudedns dwwalianduasuasd
Lﬁum@uéﬂmmﬁwﬂ‘w'%aswﬂé’aumﬂsﬁuﬂdwmuamﬁwmaizﬁuﬁu 9

namsiveluadeilinalulusumaiidenadesiunsiseluiivieddaiinduy q fif
Fosmsthmadmsunisiesyiulaazdesmslutinafiunnsaiuludmsunsmeides
dedeluanindaende Wy msAnvmavesUSinanimasenisiulnvesiiuduiliedy
913g03 MS wasiiuiniamnududu 30 nfudedns ¥iliisiuauly sen uazsnlul
Wi wazsuiimswSudulsdaadieiuanuduturenina s 30 Hu 60 waz 90
N3uABdnT (EUNUS wag I3y, 2005) d3u Chidburee et al. (2007) 51891131 NMSTNUA
Unpanluanwiasaidelasnisldtima 40 n¥usedns Tuewnsgns MS Taelvifimaasnei
wnfiandie 6.67 Fasedu Hiduriaudnatsiauszanm 0.60 lwufiums Tuvmedinnsdoi
MIBNEAIVUDINITAT MS fduima 30 ndusedns iliAnsealnalétesniiaing
Wty 60 nSusiedns udmsiiathnadu 90 nSudedns aunsaviliineenlnduassiuiy
snldunnndteudududu 9 (Funun, 2554) dunsunziassdusauds lue1msgns MS
danimna 80-110 ndusedns faumunzalunisidyiinvesiu widtldanududures
131@1@‘1‘71'Lﬁmﬁuwﬁﬂﬁmsw%mLauimé’mmmqaamaq wazflafiuanududuveniina
111091 110 n¥useanstuly fusoudsazidemouazaiele (Zheng et al., 2008) N3
wngidesiuseudsansiiug Tambunan lutma 60 niusiedng Sauiu BAP Avandutu 6
fadnfusiodng annsanszdulisiuiuiiie dmdni Swausn Suaue Wiindueds
FaLau (David et al., 2018) vauzfiTaunaaewus 1y Curcuma amada Roxb. ApUAUBAE
draannudud 80-90 nfusedns vhldinsiasaiulalds wariivsuamhimiemi
mm?'iajm (Nayak, 2000) wagluds Zingiber officinale Roscoe finsmovauessotmany

WU 90 NSUMABANST A@NUNTANTTANIANTUAU (Eufrocinio et al., 2018)

+
v a

PNNTANYINATDINITIA NAA son1stasqiaulanaznistnulwinmailuanin
Uaaawiie lnenisidedluaimisans MS AauUasiiiiin BA anuidudu 3 dadnsusiednssuay
T NAA ALTUTUAS ) WU N19L88989aTUBINIT MS TLAn NAA A1uLudyY 1.5

o

fadnSusednsdawalriidiuiunieln Augewiu IusInangn wazluvazifednu
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9l NAA Arududuiigs 1.5 Sadnsusiedns dsavhliniidnunsduauasiinsveny

PIAEUNALINA19TRITINIINTUNIINITAY NAA sefuaudududu 4 Seadildiaanu

aonndestumsazanuilaiisnluuunaanntu Tnsganuazesnisinufisevedlol ofudu

wsiifddiudurnndiuressn Saasiiulddadeld NAA iaududuud 0.5-1.5
Nadniufeans

msiteluadsilinalulunumaiiaonadeatunisifelufivasdls uwasfieiuiindu

q Tinovausste NAA lumstnminfissluaninlasaide wienafinnudeanis NAA lulsuna

fuansinefuly 1wy NAA Aandudu 0.13 Sadndusodns saufu BA aududu 5.2

fadnsusiedns anunsedninliAawisrviudy (Curcuma Langa Linn.) 1§ (slam et al.,

1 [y 1

2004) wenand Jala (2012) Anwluaiiuguiunuin msld NAA aududu 1 Sadnsusde
ans Sufu BA Anadutu 2 way 3 fadnSudedng dwalidiiiuiusenlvdasan 2.6 uag
2.4 yon AuAIU wilaifseaunsiAntidn vuedl nsal wazamey (2560) $1891u31 N3l
NAA A sidiudu 1-3 fadnfudedns dawadonisiAinsnuazsiuausinuiniian widnis
AULTNTUTDY NAA 83 5 Jadnsuredns Juuildunisiinsindestsnazsinddnuwuzediy
Tnajuaganugnidndn sedenadumszoenurmdudugslududinisadrennuaus wunm
sniladuinaniinsulaadsuauannrldnisvesvunvesndudtainnianisie
817 (Bausher and Yolenosky, 1987) uaﬂmﬂﬁmﬂﬁaaﬂ%ﬂummLﬁmﬁuqqé’aﬁwadami
nszdunsaneeniau (ethylene) illugusnaaiaivinvessn Tu uazdidude
(Taiz and Zeiger, 2002)
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