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NAA
NaFeEDTA
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acetylsalicylic acid

N-6-benzyladinine

benzylaminopurine

chlorocholine chloride

gibberellic acid

indole acetic acid

jasmonic acid

Murashige and Skoog (1962)

1-naphthyl acetic acid
ethylenediaminetetraacetic acid iron sodium salt

Twin-flask Temporary Immersion Bioreactor
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Abstract

During the first year of the research on the development of microtuberization of
Amorphophallus oncophyllus for mother plant using the temporary immersion bioreactor, various
factors suitable for in vifro microtuberization including: 1) effect of the size of initial explants
together with sucrose which showed that explants derived from buds with size of 0.8 cm
combined with 30 g/L sucrose gave the highest tuber size (1.03 cm) and highest stem growth; 2)
effect of sucrose combined with NAA which indicated that 30 or 60 g/L sucrose combined with
NAA (1.0 mg/L) resulted to biggest tuber size (1.46 and 1.43 c¢m, respectively); and 3) effect of
BA (0-0.5 mg/L) towards increasing tuber size which resulted that 0.4 mg/L BA being the most
suitable to increase tuber size as indicated by highest width and weight of tubers (1.38 cm and

1.37 g, respectively).



The results of the above mentioned medium study consisting of 30 g/L sucrose with
NAA (1.0 mg/L) which gave the highest size of tubers, were then modified for microtuberization
of Amorphophallus oncophyllus through temporary immersion bioreactor (TIB) to investigate the
feeding frequency in comparison with culturing in solid medium during a 4-week trial period.
Results showed that tubers produced from plants cultured in TIB which were fed 5 minutes in 2
and 8 times per day were very big, although no clear tuber shape was found. Formation of new
shoots and emergence of many small buds were also observed aside from those formed above the
leaves. Moreover, numerous long roots were found. In particular, plants cultured in TIB and fed 8
times per day showed emergence of many buds that characterized clear multiplication. However,
culture of Amorphophallus oncophyllus on solid medium was able to clearly induce the growth of
round tubers although there was no emergence of new shoots and only few side buds.

Further study on suitable harvesting time of tuber storage cultured on solid medium with
30 g/L sucrose and 0.5 mg/L NAA was then investigated. Amorphophallus oncophyllus plants
with 4.0 cm height and 0.3 cm width as initial explants were cultured in vitro without harvesting
within 6, 7 and 8 months. Results showed tubers emerging from the base later starting to shrink
although new plants then emerged without undergoing dormancy and new tubers forming above
the existing tubers thus lengthening the tubers and causing malformation of the tuber itself. The
number of days to harvesting did not show any significant difference on the width of the tubers
(0.87-0.91 cm), length (1.52-1.56 cm), fresh weight (0.90-0.97 g/tuber) and sorting of tuber sizes
showed that each process showed highest range of tuber width at 0.6-1.0 cm (76.2, 72.6 and
69.1%, respectively), followed by 1.1-1.5 cm, 0.5 cm and 1.6-2.0 cm, respectively.

And when Amorphophallus oncophyllus plants with emerged roots in vitro were
transplanted and then allowed to adopt to greenhouse conditions for 3 months and later planted in
field plots with light intensity of 4 levels (30, 50, 100 % shading) and plant spacing of 2 levels
(40x40 cm’ and 20x60 cm’) for 5.5 months, results showed that plants in 30 and 50% shading
together with 40x40 cm’ and 60x60 cm’ exhibited growth and produced better tubers above
leaves and underground than those plants with 100% light exposure and under shaded conditions
in both spacing levels. Growth was observed in terms of length of main leaf, diameter of main
leaf, size of foliage and percentage of new plant emergence which showed similar values. As for

plant yield, percentage of tuber emerging above the leaves ranged from 95-100% as exhibited by



plants exposed to 30% light in 60x60 em’ spacing and highest diameter of tubers above the leaves
(1.19 cm). In terms of tubers emerging underground, there was no significant difference in tuber
diameter (6.30-6.90 cm), fresh tuber weight (90.84-110.87 g/tuber), dry tuber weight (12.25-
14.90 g/tuber) and percentage of tuber mass (12.74-13.59%), however, it was also found that
plants exposed to 100% light and under shaded conditions gave better tuber mass percentage.
Results of the chemical analysis of tubers emerging under the soil and above the leaves
of Amorphophallus oncophyllus plants which were naturally harvested and plants grown in vitro,
showed that tubers emerging from plants grown in vitro conditions had higher contents of
moisture (9.58%), protein (32.88%), fat (1.74%), fiber (4.77%) and ash (13.1%) than field-grown
tubers in both underground and above the leaves especially in terms of protein content that was
almost 5x higher in tubers under the soil and 6x in tubers above the leaves. In addition, higher
contents were approximately higher for fat (3x) and fiber (2x) with ash at 7.4% (underground)
and 8.12% (above leaves) but at the same time, NFE was 37.93% which was 1x lower than field-
grown tubers.
Keywords: Amorphophallus oncophyllus, microtuberization, temporary immersion bioreactor,

mother plant.
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aﬂyﬂlglﬂw'wﬂﬂ%iﬂuqm@\?ﬂQIﬂLLNULLUUUﬂﬂ@ !JJ'E]fﬂJWﬁu'ﬁlgﬁ'lll'lﬁﬂﬂﬂu'lllaﬁwiﬂﬁﬁ')hlﬂ
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A dgj =2 ' a a . = = A dgj A
INNAUDI 200 1911 10T uauaw (www.alternatein.com) LASHAINUHUANNYU LUDAULT

v v v F4
v3 Inaomsiing Tanuuuuwd ) sz 14 @non1ddieTae hildsundeamunuiu 0n

v 14
AA o £

A I Y o 091’ A = = o a
msnng Tauuuuuudwdauleemsninimin Tuanage daiwdenSeumesudunisny
Y a A Yy & E a A 3 v ' v
omsilsziandulesiiaduual Nazmiuinsus Inang lanuunniiisuanies uaaz 14
4 " W a 4 a { y
Uiz Temifiouminunisus Inaemsdsaamduledus ludSuanuin dAramaiiod
=R d Ao w ) o A Y o °
ng Tauuuuuudailuasesidingun lumaiuiulue s nldnasnud
4
a [ [ (-9} Y] 4
UTuavesasnglanuuuuuazuanalanuIvegiunuguazaninlunis
a a { @ 4 [ @ 4
3y Ta ng Tauuuuuu IGNNWUS 4. rivieri (AOUIN UNUIUY) WUT, A. oncophyllus WAz
@ 4 . NS [ [ 1 3’ [ Y Y] ::; 1 Y Y 9
WUT, 4. variabilis TUTinaumn 64, 55 wag 44 nsudorhmiinuiauesinynina1n 141edu
AW (Sugiyama ef al., 1972a; Sugiyama et al., 1972b) e13ng Tanwunuuii lulunazdrdu
(] = v A Y] 1 A a S A A (A (] v A
e unnylui salusinneigaunezidsnavesng lanwuuuuegluszaunga
' v 4 '
1ga (Ohtsuki, 1976; Mackaji et al., 1985) UTUIUVOINUIUUILNVIUAINTZOZ1IATT
v i P S A\ WA @ A
mzalgn Bwnan 10 nlesisudvenihminiaa Tuvazilsuavewdlaluignezai
@ 4 a a
sz 0.5 Wosidua aasaszeznaImaniaay la (Murate,1972)
A A A Y £ d 3 v '
d15ou Ngwuluiwaszna Araceae laun oonsuan yuiumsiaiou ogluly
o Y aad v dy o Y o 0'3 a A A dy
HAzHIVRAYN MBI ANANIHAIT oI T I daINaaeranaeanyluaszgall eanwan
A A dy = [ ~ Y A v Ax [} A AAaa =& [ A A g} 2
nnatlvglidnsazegluglnlndifsanuniiegluddlizia Fsenazeglugilindenazareir1a
] =} =S A = ] =
WU Tnunaisen Ly w5 euon Iuiloueansan (Muenscher, 1961) @IULAAEENODNE AN
& A A 1 g’ I A A S d Y A ~ @
guthunaed lwazaetiuasiluasnilsz Temisouywdosnniloeuiuaisdsznou
d' 2’ 9y Aa d' y a Y] A d'd =
pansuannaza1vyi1 lasiadua (Hodgkinson, 1977) ¥inu3 lnaaanie luiiindnued
ponyuand lung sz lvinaunaneaus I I WUV (mucous membrane) VYD
a < o o a o [
1hauazae 103 Inadn lihdlusmauuineniildnalsadr 1ddnauld (Muenscher, 1961)
=\ [ [ Y] =\ A a4 a = o
1011390 ¥on szavuaaFeuluaead Usuimeensuanluaoags naz lagniiaie
0o o v ) A v A o v o &
(Fassett, 1973) mini1iaynulianuiouniosuunsdismariozgniiaiela Tuiug
= =~ I o a = ] 3 A
A. campanulatus FanuaaseNz NI U IR NIZUTNMaenueniu tietasn
Y
1AIURIDENIZIABBYINY 400 HaanTuae 100 N5y TudiuveuilorzilSmannaFeoy
a ° Y dyw o’dyd o a Y dy @ P A (a
Tudlsumd dromafinugideamisotinus Ina'ld drwilevesiuioun velilsum
~ 1 o Y [} o a Y o Qs: =K 9 = o w
uaaFeneansanuINnI 13 aunsesiinys Inald daiu Sadeslimssidaeiesnagian

il luiyneen liU1¥eglulsuanilasase (feunit 100 liadniu) (Holloway et al., 1989;

Bharadwad and Chandra, 1986)
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dy Y] v A an o [ Y] d' I Qy
wonnnt luiyndalians Inasluea (B, 2536) MinmsananynnFhu iy
o a 4 a . .
AU aLA1IIMI NI 1zra28 1A Inns 1N A1 2 NANI9 (two dimensional
An A & & ' A o Ya ad o
paper chromatography) Wus Inavuoa 4 ¥ila %’QL‘]Juﬁ’JuVWIﬂmﬂﬂﬁuWﬂﬁﬂluW’JL‘lﬂ N
= 1 A a ax A d? o Y o o
MmNy WellSinaas Indiluealuirgau vz ldmsianveseu laidaruas
wéez luaaanas
= P A A A v = A o T Y
msfiny1eInlsznouuawia luiaie 1vnsudaganinueansiive ieimn 14
<3| ! 1 a o o a 4 § .
Wuasnmuzasnisus 1na Taena 1agiin1s1as1evaudsu (moisture) 11/5AU (crude
protein) Tgiug (crude fat) woly (crude fiber) i (ash) 48 NFE (Nitrogen Free Extract)
Aa o 4
MINUATIEHA NIV
a J dal P o) [ [ A 1 o & 9
MINATIZHANNTUE Iddoyadimsumsiiuljesanmuesie s uiludesan
dy = A 1R S o Iy Y o A o o 1 1 1 dy
ANMUFUAIDNKT Midznus iy 1A 1dedtlasadaiiadadiviieas 11 n1aniainnuasuy

v 1
ad A [

o 9 ad o [ A an Y 9 Y . & a Y o
“I/nhlﬂﬁﬁWfJTﬁ TMIUITNINEINGA AD ITOULUYINAIYANITOU (hot air-oven method) "N“LJEJ?JGI,GD'ﬂL!

A

o e o o N Y1 - v 9y v ¥
m T uilagiiu fsfiidiesani lade dzain uazlinnugndesuin miseuniearsanion
3 A, { ) a 3’ { (% { o [ [ A
s ldsunamlsmanhngudes livasniih lddediisudiads (gda, 2541)
Aa o
My ATz lUsau
a o a 7 . < a o A
M5AAT1EH 115U INITUUIAIYA (Kjeldahl method) 1TUNITAATITHINON
3 \ IS ' { ' . a o
wesidualusaun ldidua laedseuansenin TUsAUIIY (crude protein) NIFAATITHH
a 4 a c?j o {1 {
TisaumlaTagnisinsrzsinilsna lulasnunaualasnannsini lulaswunnyly
a g1 (] a 3 o { {
arsouns daaungunn Tsaudimsm lulasnunwmue ldlasnsulaeu lulasoun
(] o 1 I~ ) 1 ] (] v a Aa
tegludrednisIinaedluveyTuilsgamla (NH,),S0, Tasdesaodrsialunsadaiain
05./’ =) O’ A
(H,80,) tWudu mndwdnasazate Iasdeon laason laa (NaOH) it o 1% luTasiau
{ 1 (2 o OIJ 4 a Y
nlasu leglugiunauenTandls (NH,) shmnauie ldinaunauen Tudlssziveoonu uaa
° o o Ay v & a o Ay ¥ Y
Mmmsduunauen Tudlsareasazarensadanain thansazaren lau lnmsadreasazane
o z o a 1
Tadoulaasonloq niiudiuranilsunavedlulasou udrguaite 625 az'laan
S I o @ [ a
wosisua Tsanluivdreda (ndn, 2541)
09// a 4 =} 3 09/’
TunoumMsIns1zrri ldsauansoneneemiy 4 Yunou
g : .
YUN 1 0158998 (Digestion)
Sample + H,SO, —>  (NH,),SO,+CO, + H,0
E4 v v
YUN 2 mMsnau (Distillation)

NaOH + (NH,),SO, —> NH, (ammonia (gas)) + Na,SO,
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& A =2
YUN 3 115933 (Fixation)
2NH, + H,S0, —>  (NH,),SO,
2 4 L
U4 M3 lnmsa (Titration)
H,SO, + 2NaOH —>  Na,S0,+H,0
a o o
My AT [y
9
1NN INAaeIsmsuen ludu uaziuiunnyndledn Taedsmsanadionai
. @ o ~ Y Y =\ va I [ v Aa [P=
aza18 (Solvent Extraction) @aiiazateilgdeslianimiudrazarslviunauas lutiny
(a0, 2541)
a o A
msuAsIgnugely
a J A o ' o Y Y o ' Y
msanszimasbeleluyndiednannsonszild laenisauaiedisdiensa
v al A I A o w (] 9 9 a :1' o o (] ~
Farr5miunauu 30 wi e linsesumzfousnudeaiin 9niminnaeded

9 Y w 1 =~ d I A o w (] 9 ~ aa/l Y o
ulﬂiﬂ@lﬂﬂﬁﬂ']\‘ii“]ﬂﬂﬂllhl%ﬂi@ﬂlquﬂ 11981 30 W HIAI8E19NINTBIVLITOUDNATI 1A

=1

1 A J Y a = osz' o A a
ﬁ?ﬂﬂlﬂﬂﬂ?ﬂ‘lﬂﬁ]ﬂl!ﬁﬂﬂ WYy 105 93A s alye e %1ﬂuum"lﬂmﬂmmmmqquu 550

a
9 9
Y o o @

= o @ o @ AWy o 73 A A
RN RIS GGG mmsmmwuﬂu,aammwuﬂ‘n”lﬂmmmmmgﬂaiwumaeﬁlﬂ (Qﬁﬁ, 2541)
Aa o a F2
ﬂ75?!ﬂ573ﬁ?f7ﬂ5ﬂ7ﬂ!!07

Y =< a a A dAA 1 A o ) A o @ oy @ Yy
101 (Ash) wmamﬂimmmi@uw3ﬂwmgiuwwaammmmiﬁﬂﬂumu’a@ﬂum

a =

o { A s o { 3
v Inwmaasounidvnandl Tasimsenlueumniigurgil 550 esruwaisod 1Hu

QU

a2 $ 11 (a9, 2541)
Nitrogen Free Extract (NFE) 358 Non Structural carbohydrate

Nitrogen Free Extract (NFE) %30 Non Structural carbohydrate AumsTulamsad au‘ﬁ'
goe'ldin nazinh3hlszTemiId 1szneudne uil uaziiena useniidmveusiivag Taa
wazanitu uegihe il Idmmsainsei Tasasa udldanmsdnon (qda, 2541)

% NFE = % IAQUIY - % 181 - % T5Au - % lugiu - % 1gole

4 @ a 1 ] a
mmmawu‘qﬁ%m%uﬂmm VW UN (Amorphophallus oncophyllus) Taonasz 14

an 4 9}@9’ 1 Y Ya Ao a ' 1o A addy
15NV ﬂWfJ“W’L!ﬁTﬂﬂi“]f"lfl!ﬁ')l!"l]?J\‘l'ﬂ')clﬁﬂuvmﬂwmﬂg LmfJ\?W‘U{IiUUWW%WﬂﬂTil'GlJmﬁlWlJ‘EIﬂﬁl'J‘ﬁu

J

1 [] v o [l dy a v o (=1 o Y v A 9 @
DYNIN 1% waiug ldtasaie Usunantniug ludisawe shldilduingldmsveneius

a

an dy Y dgl £ 1 A a v MY <
Tﬂm‘ﬁﬂmwmaamummu “lN‘LJ’e)ﬂi]1ﬂi]$°l)”3ElLWiJﬂ‘iiﬂil!ﬂTiGUEIWWU‘lelﬂiﬂﬂLLagi’Jﬂli’J

@

Y o 1 Qg Yy s Yo & ¥ ax g o o s A
udn deelduiusn lananudasas awisalsduisaslumsnusauiusnine

] ]
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[ 4

o [ @ s (A 9 a [ I 1 £ Aag
fﬂii’]“LéiﬂEﬁﬂ/ii‘]_IWLlT;‘ﬂllﬂiquu@ﬂﬂluﬁﬂWW‘ﬁiﬁJ‘mﬁ tazduduaIUNIIve9ITNS

o o o ' { o o 4 R S 4 '
YFulgeiugie v msuannldsusiuiiy uazionsvudaiuiinion15A1521Ig

2
=1

£ 0911 A A a @ 9 o S ¥ Y o
Useing %Qﬁ?ﬂ?iﬂaﬂﬂluﬁ@uf‘ﬂi@]i’JﬂIiﬂW‘Hﬂ@TﬂﬁﬂN?ﬂUﬁuwuﬁqﬂ UHDNITINULAIYN

Y v
A A

9 a v o J Q+ dy 9 a v o da a
aunsalFlumsnaaimiugunedr luanmiasareld lumssaaimiugin lulinuimsnaa
1 =}
2E1UHEIND
dy dy A dy A a v o I =
MIMZReuooY NN BN MINAAT N UFUTIBUMIANYT 1A Jun ef al. (2001)
v Y [
lavmsiwzidenilo®oyn Ao dmorphophallus albus 18 A. konjac Taolddiuvesls Ta

v o J < ~ Y Y a [ a [ Yy ~ Qy 1
HINUT LLaZmﬁﬂiu@TWTTﬂﬂi%ﬁ]uiﬂlﬂﬂllﬂﬁﬁﬁ Iﬂt’]lﬂﬂllﬂﬁﬁﬁllﬂﬂﬂﬁ;ﬂﬁ]']ﬂ“b'uﬁ”]ueuﬂﬂulii%'w

J

[ A Aa =& v A A d? Y o 3 v W
Tueming MS ﬁ;ﬂiﬂﬂllﬂﬁﬂﬂmu BA 1182 NAA 0.5 un/a wmaaﬁmﬂmu"lﬂwwml,ﬂumwuﬁ

£l

£ ! <3| Qal 1 qul % @ av
yurndnawsa lsiusudiuasdulumsdgnluanimuilasdd densaivanideves
{ a v o £ ua/‘
Biotechnology Institute of Guizhou (1994) fiamnsanszquldnaiInuguuIaIve91yniI 2

a o 1 1 Qy 1 v o J Y [
FUAAINAI !mi%‘lﬂuﬁﬁu%TﬂﬁﬁWUﬁ‘ goa 'i?{TuGl‘]J Uagaon L‘WTZLaﬂﬂiu’iﬂﬁTiﬂﬂLLﬂaﬂq@]ﬁ MS

a =

NUBANI1EINYBY BA 1Az NAA 191101 2:8 NYUNN 26-28 DIFFaTae (1az9INNUIIGUDI

U

Y
Fedun uagawy (2544) FanuiluszeznsoonsNVoYNLONIIY (4. oncophyllus) Taold

91913 MS A1l NAA 0.25-1.0 un/a WUl NAA faanududusienszquliinanmsimuive

Y
LY =

Y [
Wymilenseld Tag NAA andudu 0.50 un/a Imimdnaavesriigaige

dyw = A o o J 2 A a A dy = 1

uennidadiswnumsnaiiugvnad luissiaou luanwlasaiodn
a v o Q+
m3nszAuliinaRINuYUIA91v03 wild Cyclamen persicum Mill 1ag Karam and Al-
' £ 1 ' v Y 1
. a 1 a 9

Majathoub (2000) N IFFUAIMTUAUINTINVEIAUNAIN 1@ 1nAITIIZIABUTBIED W1

& Aa sa @ 2
mnzidealueniis 1/2Ms Mdviheagy Tasa 3 1Wosidud NAA 0.1 un/a 1ag BA 1.0 un/a 9

A v o o 2y Y= 72 7 1A 2 Ao S
ﬁ1N1ﬁﬂLﬂﬂﬂ’JWU§ﬂlu1@%31ﬂﬂ\‘] 100 1Wlo31FuUa LL@]LN@LWW%L'QENGlu@ﬂ’ﬂiﬂlluwnﬁcgiﬂiﬁ 6

v o J

I3 d o Y a Py Y (a ° 1 1 ngl v W @ A A
L‘]_]?Ji!‘;]fuﬂ “I/nch’i'Lﬂﬂ1’i"JW‘L!‘EﬂluWﬂ%ﬂulﬂﬂﬁﬂﬂlﬁTﬂﬁ'lllﬂcl?iuW?iuﬂﬁ'Jlla%GUUW]?i’Jma‘(’JEI\?“VI?!@

a
v o d

Lm%miﬂ‘izgjuﬁlﬁglﬁﬂW’JWHE"UHM%’J"UEN Xanthosoma sagittifolium (Omokolo ef al., 2003) Tag

Yy & A v g A ' s3 A o o @ 2
ﬂ'lﬁchIﬂﬂuﬂJuGl)"L!ﬁ"Ju@l\WlULW'Iglaﬂ\iclu@'lW'ﬁcﬂiJ BAP W‘mnﬂE]‘ilclsuﬂﬂﬁmﬂw’muﬁﬂlumm

Qe

A = /3 & Aa y v J
qflcﬂq@ﬂﬁ 83 Lﬂ@ﬁl“])’l!ﬁ Glummimwmﬂmu BAP auyuUy 30 uM !la$u1@]1a°§1ﬂ5ﬁ 80

Y + 1
a 1 Y =

9 v W 1o v o 9 J

n/a ﬂ’]ﬂclmﬁﬂ’lwuﬁﬁ']uﬁu LL@Imu’Ju“ri"JWu@mmm&@@muum‘nﬁ@mﬂﬂﬂﬁmw&aﬂﬂu
o v 19 3 =~ 3‘ o o o A P4 ; 9 Y

ANNLEIUYI (12 HINDAU) TINMIUUTHUNTAVDINININTAAIY u@ﬂﬂ’]ﬂl‘lﬂ’ﬁﬂig@!uclﬁ

q

a % [

4 Q+ [ 9 9 ~ A a a =

adiuguuiaddeauisanszqulalueisn iiasarvqumsniaaule uall
v 9 9

89IAIMURINO, 1 NH, §i 1:1 uaz 2:1 Tuanmuasiudusz Idsnnuiiaedunaziiminga

Hannga
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Aa o { { [ A v 1] 4 Q+ 1 [l o Aa v v u'.t

Nuiteinerdesdunisnaaiaiugvuiadrdiulng azdinisideluiuds

& o o < % @ 4 ] I a v W P

(Solanum  tuberosum) FINYHMTUMTNUTNEIRUTUAZMTVUAS TUNTRAARINUEIND
v . . 1o & y H a Iy 1] A

msmndasalsa wagkaalulSinaunlagliduiudesldiunlunmsnaaiaiug luaain

1 3 a dy £ = = [ 1 A 1 @ o

wilasilgn uarumskanluaninilaoaide Gallsiea1udailedeniag NNanenNIIHAILINT

@

4 dy dy A d" [ L:ly
u“ﬁqmﬂﬂmw13mmmmaaﬁluﬁmwﬂaam%a ANU

4

1. ¥iianaz3ananima 9109UNAABIUBI Khuri and Moorby (1995) NHAAN 191 |
£ v (Y o & . & R 3 ! s
YNNIV UAT LY Estima Tuaniwilasaie Tagldimiaylasailuuvaimsvenlu
a S I AL [ Y] g’ A 1 dy A
mawan 4 nlesidua saudviiavealaa nglaa nienalad W1 0IMITINIZIAEINI
g’ a A Y 3 Y a o
mwizihaay Insasuna 400 mM mingaungalums lstlueslumsnssqulunan
o @ DA A g = T Y V3
Wuguad uaenlasuihihaniaen Taananududu@edIny nauwuInihaen lesa

4

Y = 1 19 Y 9 oy = Jd I3 4 = ] :JI a v W
linaan 1 uaANUIUNIUVBNIMIaY 1T agand 8 osiua naulradudimsinaINug
+ [ Y
Y1932 Tuvmei Gopal er ol (1998) naunuInimagInsannududug 60-80 n/a
1 ~ a v W 4 Q+ a { 4 g’
duasuliinaiaiugunadd lulsmaiiun uazilo Rafigue ef al. (2004) ldihaagTasd 6
I3 Jd 1 [ Yy 9 Yo v o d £ A (= 1
oFIBuA 390 BAP ANUUNUYN 1 uM 9219 1IuiIiuguuamniga tazdainano
ANNFIAU HAZAIWYIITINDNAIY
2. AMIVANMSIDIYWAVIA Zhang ef al. (2005) WU TAA, GA 1182 BAP IWanon1y
A o o o 2 T & 2 Ao Y
aiIRUFURveRuds luanwilaoaye Tase1m1smiziaeanl IAA ANUTNTUGY
3 o Y a v o ¢ A d%' v o yoy o 9 (] 4 ]
(2.5-10 mg/dm’) s lvinaRINu§HuAY ragdai lmihminaauazidurguinalaveni
2 2 = dE P A a o = ) v g
LN 409.5 o iBua WanlFeuMeuiugan Ly YonaIntinis 14 BAP A ududy
22.19 uM 8% 2,4-D 2.26 pM 1u91115 MS NUNFWTANTEAUNMT AT 19HvuIa2 U
S. comersonii Dun. L0 S. acaule Bitt (Anjum et al., 1997)
F4
3. M3rzaeM33aALIA (Growth retardant) M3 ldensdudeanisnsapanTnvoiy
dy A 9 Y Aa ) ‘Q+ 1 9
TumMsmziaea Solanum wberosum L. iNon3zAU 1HINATITI W11 M3 1% chlormequat 813159
Y 9 Ya o A MY 1eqve  w by v v v £
nszquldinanivead 1a uaiImihminaanianas vazminldanududugaiuainisn
o o a o Y & < o @ 1 .
fudamsinai AUy #4519 daminozide 0 1¥Ha lusiuea@ediu @3un131% ancymidol
18 paclobutrazol Tuanududunminuee liszaominsayanInvewinuuiaia uanau
+ Y
Wudu 10° M agrzasmssenuesmuuivuad luanmilasae (Harvey ef al., 1991)
Y] gg a a . . . . . < [ qul
4. msﬂumnmmtymuiﬂ (Growth inhibitor) ASA (acetylsalicylic acid) Wuansgues
a a = 1 Y Y a 9 o @ 4 @ v W 4
MIsTyauTavodns uaausanszdumnan1sai1anIiuTuo sl urSIW UG Russet

Y 1 1
Burbank luanindasaiselan 100 tlosiFud Aanududu 10°-7.5x10% moll i ld
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59101 CCC (chlorocholine chloride) mhﬁai%’mwwz ASA 139 BAP “lummimmmﬂizéju

a v W J 3 L4 ] a v W {
THiRamsadiiug Idifies 40-70 nlesidud uaz hiimsifawiufiasluemsiiimnie
CCC (Lopez and Scott, 1997)

' 19 v o Q+ Y M
5. ﬁ]iﬂiill carboxylic acid ﬁ‘]JVI‘UTVW]@ﬂTiW@J\I‘LH‘VT?Wi!‘]j‘lliﬂﬂﬁ]’lﬂlﬂﬂlll!ﬂ]ﬁﬂiﬂﬁﬂ??‘l

a =

dy 1 d’ dy Qy 1 9 L:;d d‘ [ og.l' a
Uaoawe lagnululamiz@essuaiude lunia NYUNNN 20 IFAUHKALFYT ISYVYINTINGA

Y

9 [y} A

Y 9
stolon LAZNITINATIN LAV UNAADUIHUNUHIVDIN? L‘Lli’N“Mﬂ?ﬂiﬂquﬁ“ﬂﬁﬂﬁ%Nuﬂﬁuﬁ%

oy v o 9 . . o Y g’ o 9 v @ 4
Wmaazaulumiuiun Tasmwizns 14 acetic acid 939 IRNTIMITALRIVDIRINUFHIN

9
v Jd v W

{ 8 1 S o @ v W v o J
ﬁq@ @Qﬂgﬁwaaﬁ@ﬂ’]ﬁlﬂﬂﬁﬂﬂ’]‘ﬂﬁwu‘ﬁ YULINITNNAI LASNIIIDNUDININUTY (Sharma et

a

Y +
al., 2004) wonINHLATTN13 1 jasmonic acid (JA) Tunisnszqumsiianivuiaal lugdu

o @ 1 o 4
#5392 @0Wus Ao Sangre, Russet Burbank 1aow111 luius Russet Burbank 11519 JA A1

a

7 (K g o Qy 1 i (] 1 % 1
gy 2.5 uM zidesduutugnowirudiude llhwizidesldma lduanareiu ualu
@ 4 Y =Y 9 ds’ 9 (IR Al o Qy 1 9 dy .
WuT Sangre TARAANUMT 19 JA nzi@esduiiugnomhFud udouumziaes (Pruski er

al. 2002) 1BUIRBIN Pelacho and Mingo-Castel (1991) 1814 JA Tuommsdanilasgas Ms u

) a v o d o ) Y 4 4 Qy 1 1
ﬂ’]ﬁG])'ﬂu'lﬁlﬁ}!,ﬂﬂW'JWU‘ﬁGlJ@\nJuPjﬁ\ii‘?lj'gf]ﬂ'ﬁw\l"lgLaﬂﬂlﬁ@ﬁ@ﬂ1ﬂ%uﬁ')u‘u@ﬁ stolon 1AgWLIIINT

]

o 3’ o oy o v o J ule o v o
19 14 Ay 5 pM i lmhminganagiiminuisresiiiug souneduauiaiugl

~ 1 v A Y 1 0o q Y2 1 ~ = ' a
HINNGH LW]ﬂTiGlGD' JA NANUAVNVUNINNI 0.5 uM ‘wﬂ‘ﬁ%umumwwLam"lmﬂmm
2 o a o o J Q+ % M
6. ﬁﬂ'lWﬂ'lﬁ!‘W1$!aEN Teixeira and Pinto (1991) ulﬁ}ﬂTﬂWﬁWﬁﬁw'JW“LJ‘E:I]LH@%'J“IJ@QNth\3
o dy A Yy 9 U 1A o
WUT Bintje IﬂﬂLWW%LﬁEJQiU@'IﬁWiVINhluiﬂ'imu 1ag BAP AMAUNUUANNS] WU UNITHMNUN

YY) ¢ A dy Y [ ~ a = A A = @
Gummwuﬁ.mmwwzaﬂﬂﬂ 30 AU NYUNHU 26-27 DIAUFALHY T Glu‘nm IﬂﬂllﬂﬁWGM“Lﬂ

q

J

+ ] Y Y ]
v v0aT Ul Tagmszideuitomonieldanin

9

%

o v o 2’ @ A A A [ o oy J I 4
s fuazimiinaaangaluoisiiay BAP saunuihaausan1 lsd 6 1losigua
nazanmssniinliinainuy

Y Y v
MIINLIABA199 AU (Gopal et al.,, 1997) WU Msnziaeeneldaninuas 10 ¥ TusraTu

A
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