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Microtuberization in Amorphophallus oncophyllus for Mother Plant

Using the Temporary Immersion Bioreactor
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Abstract

During the first year of the research on the development of microtuberization of
Amorphophailus oncophylius for mother plant using the temporary immersion bioreactor, various
factors suitable for in vitro 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 cm, 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 ¢m 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 Amorphophailus 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 Amorphophalius oncophytlus 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 ¢m 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 ¢m), 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 ¢m, 0.5 cm and 1.6-2.0 ¢m, respectively.

And when Ameorphophallus oncophyilus 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 om’ 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 tenns 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 vifro,
showed that tubers emerging from plants grown in vifro conditions had higher contents of
moisture (9.58%), protein (32.88%), fat (1.74%), fiber (4.77%) and ash (13.1%) than field-grown
mbers in both underground and above the leaves especially in terms of protein content that was
almost 5x higher in fubers 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 oncophylius, microtuberization, temporary immersion bioreactor,

mother plant
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< v <1 =4 as
3. panilaznoun U uATVR YN
o o d?’ [ a 1 9 a 3
pantlsznoumeluihyniziivegiuvaion Jado wu duFaneden mawzilgn
= ) @ P T oA =t 4
HASYUAVDINUT HIYNWUG A campanidas 2315 utlage DuSuslUsGuwaaunis un
ar o 1 F o G =) 3 =)
WU A oncophylius dx i ulsznounaniae ng lavuuiuy v5o wuluvems uasilium
utladi1 (Sakai, 1979) Ohtsuri et al. (1976) Toswam131 Tuiaanvoayn 4. komjae 12
k4 -? a- ¥ d o 4 1 qy =& ' o o td
U5zna1aIn Hininude 20 wedmud uas ludnilsiuFnavewmsuuueg 64 osmua
g 3 o
uazutl 10.6 Wodua
= o PR Ea ' P P
ng levwuunmiluensomisdsznmdulonilss lead Ao sraiuizozmn
i o S . @ s < W oA
DINTIVLDY IUNTLIWY (gastric emptying time) THNA1UA andSun Inaeeosoaludwion
w
wazatugulsuianiwialmdeaveadiao Tsauinaiu (Ms3e1 uaALo I, 2532)

ar 1 2 ‘:!yd 4 ar o 3 eBJ o
anBuzinWIzasInilaveang lnuuuuiinfe iWedudainzmmsagaiudine i 18

P 4 : - - - R ;
IRUAWDS 200 19171 910SWILAY (www.alternatein.com) LAZNAMINHISIWUAL DAL

3 ] 3
V5 Innomis niing tnswwsnndr 1y sesh Iddansn 18 Tao 1 185 uwasanniu 91n
3

P & [ oo o o o A = P w o
mshng Inunuuuiluduleemmsatdmidn Tuanags aaiuio/Semmnoudunisnu



¥ oA ¥ g O = = 4w 1 uly
pimsilssinmduloyiinduund NzunIsUs Ianng InuuuNgLan oy uasy la
v v B
= 1o _ ] = =y 9/ =
sz TvniiAoumiadunisus IanomsUsznmdulodug TudTuunuin aamgiiies
2 g Ao a o P =g 2 o o
g Ianuunuusatlumsemsadngunlunstundutlve s ldndanum

ar o

Y
=Y T Qs 1oas
USuimwosarsng lnuuuuuussuana1ddudnegiuwutuazaninlunis
o Py ~ ar o as w o
L%'iiy)mﬂi@] ﬂgimmmmuﬂﬁmﬂwuﬁ A riviert (ADUIN LUNUUUY) WUT 4. oncophylius 110
¥ H
WUt 4. variabitis 15100971 64, 55 1ay 44 nFusethminuiavesiiynina 1 Bdedu
A9 (Sugiyama ef al., 1972a; Sugiyama et al., 1972b) e3ng Insuuuuuilulouazddu
EReIfuAN Yl uatus s gauavziilsuinveang Tnuwuuuueyluses dnfigs
= a R =
nga (Ohtsuki, 1976; Mackaji et al, 1985) 1/5371UUDIL VUL UL Y UATUITSUSLIRIN
¥ ' '
' g o @ as A e o =
wnzilga iunna1 10 wesidudveniminiaa Tuvngilsuiavewdalufaynozah
o o o = =
sz 0.5 Wodidua anoassoynamsaiaa In (Murate,1972)
A = 4 ¥ £ o o ¥ ,
150U NIy WU uABATLNA Araceae 1AL aanauan JuiluginEaiou ogluly
ar ] ; o o n’g = = .:sy
BaEHIUDIYN AIWTFTIANARSoUTLD e 1 IHdR I enanGeiiylusssnall sansuan
d'x:a qy = as 1 a; P =y a}c;d. [l aldda & 1 .| al cy 3/
mAatvldnyurog lugUnlnamesdunteyludaidie Feo1vazeglugiinfonazaiei1d
WU Twunaidoy Tmaoy 3 oueu Tuilenoonawan (Muenscher, 1961) @UUAATULBONT WAN
A g M oAy r ks o A o g @ o Ay o
Fadwnien luazanoiazitluarsiilse loviaeuywodeounioiounuasdsznoy
v ¥ il v
ponYuaNNaza10K 1931ndue (Hodgkinson, 1977) ¥1nu3 lnavaanialunininves
ponwuanid lluineg e ldiiaunaweauSn T8 e Ty (mucous membrane) YOI
= <3 o o =% o ar
hnuazae 2105 Inad ldludwruwnesin Iving Tsnd 1&aneu |4 (Muenscher, 1961)
L ar = o - =} o (=) 24 [
9101390 Fo0 srauuaagoulumaond) Usuueensuanlwdoags uazlagniiaiy
o as q ¥ Y A 7 r dy r n v ar o
(Fassett, 1973) 1IntvIynu lnanuiounsssuisnnmaiiszgniiain 14 luwug
= =L ft o =y e 1 3 ¢II
A campamdatus FANUAAFENIZRUITLIWIUNRHIZ DS Nl nuenmitiy Wslasn

(=1 = oA w1

e
DI IUAIDDNILM ADD ALY 400 HABNIUAD 100 N5U AU DIz NT A aIT

- 9 3 dytu d’sdyd o =Y ¥ gi’ a of A =T
luslSuwar Aromaiwuiivsawsniiunus a4 diaudsvesiugoun sxiidlsuin
F

upatkoueansuanyinnI il leainieiiwus Tnald iy Sedastimstidaeioonauan
-:dlcl ar ! 3 1 £ A ar 9/ 1 o oA w
niluiyneenly IWeglulSinanlaeasy (desnh 100 Dadnsu) (Holloway er al., 1989;
Bharadwad and Chandra, 1986)
qw ar @ et o s [ as ~ 3 ‘:
WoNNH IYNGTs Tnavuen (e, 2536) Minmsadai anaddugung
o o o =1 = .
ud e iueand N s eveanlasu Inns AN TEA 1Y 2 A9 (two  dimensional

¥
= = o

) = £ g ' g s
paper chromatography) U3 IwaWuea 4 wiia uludiunmhlifadibhainludiyn an
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- 1 4 P e = & a o o o o
AITHANHINL N liJ’E)'iJjﬂJ—]mﬁ’]'iIWﬁﬂu@ﬁluWGﬁQ\?ﬂJu i]:ﬁm717’7ﬂTiM'N'IHEUENEE]NULC])'?J@ﬁw']Uﬁg

winos lunaaaas
= o S ] 3 = o . A o P
msAnuIenszneuu1srtaluisie linswdsaanwyesimiug e 1d
d‘. [l P=9 Y o = o ¥ s =Y
Wumsmmnzesnsus lna Inenaldagiinsimszianudu (moisture) 115U (crude
protein) jEn {crude fat) woly (crude fiber) 1841 (ash) 1y NFE (Nitrogen Free Extract)
Ey
NI UATIZHATILL
=S s ; 9 W o ar ar =) 1o oy 3/
M AATIFHATIUTNE IAdeyadiviumsUsulsanimuesny I9uduansan

dle = 24 19 a4 w v v ' @ M a g 1 ' 1 asl)
‘ﬂ?‘llﬁﬁuﬁd’t‘]ﬂ‘ﬂﬁﬂllll"1]\35J$Lﬂ°U'§ﬂHWuhul,ﬂﬁ]fﬂﬁJﬂ@ﬂﬂﬂl“@ﬂﬂﬂ'lﬁu?ﬂﬁﬂ]lﬂ NTTHUIFIAITUYU

o S

° 3 Sl o 4 A s ¥ ¥ 3 i 4 A 3 ar
ﬂ?ulﬂﬁﬁWU'J"ﬁ TIHIUITNNUNTR A IHOUUMIAIUaNITEU {(hot air-oven method) “NU?J?J‘I%F]H
as ar :/J dy 2 o 3 = 3 ¥ 3 3
viv T Tuilogiin Wathilosendir Idae azedn uazlinnugndsanin mseuunsioauiau

4

PhAsald asvmlSinashiigade ldwdsnndivlddodwuinudanda (gdn, 2541)
T aATIEH 13fu
N5 35137 lsaunn 33 veuanIia (Kjeldahl method) 15un153im5 12RO

alesidus lalsaui 1dilua Taodszunnfdondn Tlsusan (crude protein) M3 HATIZHMN
Tusiumn 18 1nensinneimy3malu Tasauiaua lnondnmsih TuTasouiwg
fmEum?t‘ft’hﬂw@mmﬂiﬂaﬁui’%miwﬂuImmuﬁf\wm 18 Tmansifdon u Tasui
TagludoiensldnaodiuuenTudlvdama (va,),50, Tnvdovsoirsiylunsadailadn
(H,80,) 1Wudu smfudumsazato Tnfonleason s (Naom) Wudu woldluTnsmy
Wi ldagtugdufeen Tuil (vH) dunnmaie WRaufauen ludsszmooenu ud
Wmsfuudamion ludedsasazmonsadadisn thmsazmeit 18 Tnmsadwaisazme
Tdvnlansonlod nmiusunaniinuyesulasm udqudin 625 0214
wlosidud TsAuluRadantig (e, 2541)

Z - . - o &

FunauMs wAszRm llsauansauneenilu 4 Guaou

Suit 1 nston {Digestion)

Sample + 1,50, —>  (NH,),S0, +CO, + H,0

ﬁfuﬁ'.? msmﬁu (Distiliation)

NaOH + (NH,),S0, —>  NH, (ammonia (gas)) + Na,SO,

4
s

YUA 3 N1IASI (Fixation)

2NH, + H,S0, —  (NH),S0,
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Y
ar

YUV 4 715 1NS@ (Titration)
H,S0, + 2NaOH —  Na,SO,+H,0
=y & o
AR TIEHH Y Ty
9
0Inn1INAaeeIsn1suen Tuiiu uazdiiueinynadetie lagisnsanadoa
. @ o g ¥ = wa o as lrl @ et llvaa
azaY (Solvent Extraction) @3M1azaieflsaoslaudmdusaiazain Jviunanas lUNWY
(3R, 2541)
=Y o d’ o
mMsATIENae lo
= 4 & Y] 1 3 9/ 3/ as 1 4
mimszdmmsweleluyndiedisaunsonssi ld lasnisdudiagisdiensa
k2 v
FaFS EIWIa 1LY 30 WIN 31d00719 lnses v S ouaunRaain 91nTNIAINA007197

3 ¥ o ' = I g o = o ar 1 1Y =1 3 Y o
ulﬂiJW]iJﬂiJﬂNI“]jLﬂUiJllaﬂﬁﬂﬂ1"‘1‘!@1 L‘ﬂ‘LlL’JﬁW 30 I HIEIBDYUINTDIVUSTOUBNANTI UBIUT

'
=

3 ¥ 1
druidluninlilounrsfigungd 105 seradon 1inmiui Tdw luausigungd 550

4
¥ kY

o 0 @ o a s o o o o 7S o
asFraEa Mnsuiminuaninimvdni ldund wianuldesdundelo (s, 2541)
a 4 =) k4
M AT IEHIMYTIRNE
9/ = = 1=y PR P T =) ar ] =t o o : o 9
91 (Ash) MwehadTumes Bunsontegluisaegeiihinmsanaiitueantdr
waspRN a1 oun T ivueuda Tassnsenlum gyl 550 senmadon 1y
AU 2 F 19 (00, 2541)
Nitrogen Free Extract (NFE) W50 Non Structural carbohydrate
g ' =
Nitrogen Free Extract (NFE) 138 Non Structural carbohydrate iuas 1o lemsaeui
L3
gaulddie wazsh Tldlsy Tomils dszneudae udly waxiena udeniidmvensiioag las
P
wozdniiv Yusgihe AT 1dimsdnszd laoase ua ldvinmsdnie e, 2541)

% NFE = % IRQUI - %181 - % L1/58u - % Tusi - % 1oely

ar o as F=Y ) 1 F=N @
N5 VOIURUT A VSRR 1) 15U YN (Amorphophallus oncophyllus) levinaazd

= w Qill 1 ar s s < 1 [ w o ey qy
Timsvoienug lasldsudvesinlaauitiaifeeyg uatewnilymainnisveoiug lao 355

1 1 w o g1 e g ey w a a1 A o 3 @ a a
pgun Wy Waviug ldilasade dsuaiawu g lusawe Mldagduinmsldmsvooiug

4

ot ‘:‘y ar x:%’ 4 1 =y I w o =
Tap 3 mamzdoaiuuIniu SauonanizsismulSuianmsrooiug 1dunuaz G 2

=

¥ o VY  a gl Y & Vg = 2w o dA A
ud deeIauiugnlaianudasare awselnduitas lunmsinoinysiugAmne

w o ar ar S (A = W @ 1 : o
niseysnydimsuiugnldsmadsoluaniwsssuend vazduudiunilaveiiosg

q

o w o d 5 ' = at y 1 4 '
dFudyaiuginlvua nisuannlfeuiug i naziemsvudawuiisneon15f 132119
£ ¥
4 o4

4 o - o o o a
Usene FI TR TUADUNITATIVITANINDIVAAN IO UAUWUS 1 UBNINTUEID
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X = Qr as o .«5 49; 9 = o ol (.a'll u:sg a' a
asnlFlumsedaiiusauini luanwlasade 1a Tumseiariugh lulHunnskaa
DU1UNYIND

::l.v g - H_?!J 4 = e ow Jda =
M znY At oYM ONS INBMSHERH IMUT U IBNUM TN A0 Jun e al. (2001)
o o y A ¥ 3
lasmazidvadionoyn Ao Amorphophalius albus Lz A konjoe 198lFa10uv03 s Tary
ar  as o = P %) Y e ar = as ydd'. n:y 1
waiug wazadelustmshnizduliinauaada Teaaunada laangaandudiuves ls lay
. A a 4 o A & oyya & e o @
Tuos MS grsaaulasiiiy BA uaz NAA 0.5 un/a Fwnadainadu ldimuntlui g
A 4 = c:J 1 (;’J’ = ar o ar
vuradafawsa lsndusudiuasdulunsdgnluaamulas]d deassiunuissves
o A o o & = o
Biotechnology Institute of Guizhou (1994) NansonszaulfinaiIdutyuIaTIveynng 2
i @
wiiadana ua lFsudun iRy een Auly wazeen wnzdosluemisaaulasgas Ms
Niioms 10 BA uay NAA 11AD 2:8 Ngumndl 26-28 09 aauFon 1az9Ina1uITeued
¥

@ o o y 3
Saftun sazany (2544) Sanunluszezmsoaninuosymilonsis (4 oncophyllus) oo 1%
81113 MS 913 NAA 0.25-1.0 Un/a #1171 NAA Nanududusionssqu IMinamsimuives

¥ 4 x
wamienswld Tay Naa awdudn 0.50 un/a Tishmidnaavesingaiiga

¥ + 2 ¥
wonntgalisenumMafefiuiue ludssdadug Tuanmlaensedn isu
A e e o 2 .
fﬂ‘iﬂiz%‘lﬂﬁ’mﬂﬁTJW‘LJ'Q‘UiHWﬂTJ‘UEN wild Cyelamen persicum Mill 19t Karam and Al-
. dg w2 =y Y ¥ An Y -y A A
Majathoub (2000) R lFFudIMGUALIINTINVRIAUNIN IARINM T IzD o ole U
= PN 3 Jd o 4

szt luons v2us mavthaaglasa 3 wlosidsud NAA 0.1 un/a uaz BA 1.0 Un/a &9

s o w o 2 gy wa s o i A & RPN
A ufarIiugunIa 180 100 iWesidua uadiamiziaoaluemisnimaglnse 6

P Yo o o d 2 ¥ | o ' ' yoy o o w - -
wefisua Mldifaiugvine s IdUsnadiniua Iddhminduegvnaiundogaiae

LY

o o £y
BaENIsNs AU RN HIRUTVLIATIVBY Xanthosoma sagittifolium (Omokolo et al., 2003) Tag

¥
o

v AL o P 0 s d o & w w o =
msladuilurudiuadumnziaosluomnsill BAP wudlesisuanmsfaiaiiuguuiag,
< =2 s 3 o & da YooY 3
ganged 83 lesibun luo szt sl BAP anududu 30 uM uazihiniasy lnsd 80
Ed o 3 1o o oW 2 . =4 = Y
n/a aolaaminusaTudy uat iR gunasseauduiniigan e ldnismizinely

k4 9

2 ¥ ' ¥ ¥
amwuereing1d (12 Wireaw) sanehihminaavesiadmngedae uenaniinsnszquld
= @ o S = =] = = =]
araRuguuiadadeamsanseguldlueimisn lifmsaruvaunisnsayan le uail
] b b
SR5IIMABINO, - NH, 9 1:1 uaz 221 TuanmuaediuduazIii nnwiseduuasi miinas
HNAea
TR w o Qs cu o = 1 ? o oo ar @
NuITeRMeInuMsHan IR Ut dIu Iy aziinis 3o ludusl§
= o s o e w o 1 I~ & o w oA

(Solanum  wiberosum) FANO@MTVMAVS YU TUagMIVUEL TN AR IR UTIAD

r Fd ]
nmstidasalsn uaswaatutSusunnlalisuludealddiuinlumsndaiaiug luanw
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1o = g 4 = = o 1 oy ' @ ar
wilaalgn uaiunmismaaluaninydaoado ailsnnudlanen1eg MUHERINITABLINY

s

y 2 &g 3.2
WugvInmMazdeatots luanwilaeade Al

=Y =% :: - c:' o= @ ar -4
1. siauazl3naniinig 991M91UNAR03U89 Khur and Moorby (1995) RRBANIWUY

2 . - A Yo o ' ¢
311933V UHSINNE Estima Tuaniwilaomae Tagldimag lasmiuunasnisvenly
- fd & e o 1 ' 4 da
Msuaa 4 1Wengua sawduiimanealng nglad HioWsalan Wi 8IM1TWIZIT IR
2; = ot g} o3 bl - o
mwzihmag Iasaalsuim 400 mM tnungruige lums ddue s lunisnssquluian

w d

+ ' ] 3 " ¥
Wwusaundl wadeldvwilniheaen lsahnnududwds iy aduwuinheiaen law
Y A 1 ' gt ¥y :’ == o 4 LY o 3 =y o ar
1dmadn uadinuduiuvasimag lnsagads 8 nlosidud ndulkadudansifiai g
A P s + oy L
Y1199 Tuumeh Gopal e al (1998) navwyIthaglasaaugudug 60-80 n/a
] o Y o ar s J 4 = = A 3 :
dudiulinadimuivuiavludiuiaimn uaziie Rafigue er of. (2004) l4denasg lnsd 6
43 o o [T Vo v o o = - o !
osigua 5200y BAP Anmdudu 1 uM azTii mauiimugunadininiiae uasdealinase
ANUFITU HAZANVY1ITINDNAY
2. @159 UANMSRIYAVIA Zhang er al. (2005) WU TAA, GA 1taz BAP UHaa0N1S
A& o o o S o & A Aa y
ifian vt g sveatud i luan wilaomso Taso1mismizifeanl 1AA anutudugs
3 o Y = o B o R cg @ o 9 °y ar 5t v o ar
(2.5-10 mg/dm’) Wl Aad i ufRLIL wazdei Idhridnaauanduriguonal1woan
= & = . S o o A 2 = @ Y ¥ ¥ v
WULINFUD S 4095 tledigua WonlSeuisunuganiuny WonvnNiinig e BAP aAnududy
2219 M U482 24-D 226 pM TUPIMIS MS WUMEINISDATEAUNTAS 19 Ty
S. comersonii Dun. W0Y S. acavle Bitt (Anjum et al., 1997)
3
3. 155220503 A VIR (Growth retardant) M5 14 E158UTINITRTAD Ing0 9N
-4 ' +
TLASIWZIR0S Solanum  wberosum L. Lﬁﬂﬂizﬁ}uiﬁmﬂﬂ’m’s WU MY chlormequat 14130
3/ Y a ANy e q¥e  w a 3 Y 4
nszgauldinaminueiala unhi lvimdneadianas tagmnldnnududugesumuisa
Mo & = e Y o ow A 2 ) . a6 ¥ 0 = @ 1 2 y
FUIIM AN IASUAY F9775 19 daminozide R 1RHA U 1HORBINY TN T 1Y ancymidol
wag paclobutrazol  TuaMudnduAnIiue: lyzaenswinsiulavesiiuung uafina
+ a
3/ - o =
WA 10° M vzyranmssanveimuuvnain luan wlaoaiie (Harvey er al., 1991)
W Ed
4. mrsiuian 53 aAYlA (Growth inhibitor) ASA (acetylsalicylic acid) 1ua135UH
o = =] ' 94 Y o 9 @ I ar “ w o
mMssapau ey wamuisanszduldinanmsadiaifiufvoadud5aWu g Russet
3 dd d . . y
Bubank Tuanmiasaielane 100 wWedimua Annuwdudu 107-7.5x10" mol1 1504
591 CCC (chlorocholine chloride) LAn1HAMIEZ ASA 150 BAP lusmsmiusonszdu

¥ a 3/ o e o =t g o o (=) a w oW =
TriAamsadiaiaiug laies 40-70 nlesidua waz hifimsfeiwupasiuemshilimwy

CCC (Lopez and Scott, 1997)
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] =1 v ar W o o c; o c:a
5. 813 carboxylic acid JunimasmMsHaUTTIRUTULIaTve U Iuan

=1 =Y =t

W 1 » b ’ 3 :;' -
Fasae laowuomzaesTud o luile NonHnd 20 o9FaImod 12dU09N15100

E] a

-~

¥ k-
=Y J =1 1 °© s - 1 1 ¥
stolon LaTMTIAATIN uAvzimadoi LT svasia esvnmsnguilyvaianduas
:’ @ w  d 3/ 3 . 0 B r.;y LY kY @  a o
Wimanzayludiugnn Tauawizns 1F acetic acid 3 MDD VDI IR UTUN
= 4 = = =1 [ o o Qs 3 @ W v w
Pere Feaziinadnonsnnsneaiug JuTinswnds uazn1399NUBIRINNT (Sharma ef
¥ +
al., 2004) WoNNHUA2T9TN3 1 jasmonic acid JA) Tumsnszdumsifaivuedludy
o FY ' v
Pl$32 eoWUF Ao Sangre, Russet Burbank Taum31 TuWUE Russet Burbank 113 1% JA A7y
LT c!y 4 oo g o Qy v ) di’ 9/ ' ] o mL
W 2.5 uM zdseausiRugneuthIudute hmzdesldna luuanaianu ualu
LY ¥ o a 5/ dy 2 Ve o o 3:’ 1 o dy .
Wug Sangre TARAAADINT1F JA W1z osduulAu§ADIIFUTINTONUWIZIADY (Pruski ef
al. 2002) KURE2NY Pelacho and Mingo-Castel (1991) 1a13 74 Tuemisdaudasgas ms Tu
L] ) @ w a o ; ¥ Y c;y 1 1
msgmihliinewidufvosiudisdsonsmzidoailedonnFua I stolon TALWLIINS
@ :} a :’ as @ o & qu o @ o o
19 3A4 anududu s wM i Idihmidnaeuasihminudsvesiiug saunsduaudviugs
» . Ed ’ Ed
mnnge uans 1y Ja tanunduduinnnd 0.5 pM i ldsudmimazaes lufasin
1 3 A w e A ar ar
6. TN IIWZIBBY Teixeira and Pinto (1991) T8manaari 1w u§uuIa w9 urs
w & = ] VoA o
Wug Binte lanmzdsalueims i luTasen uag BAP Anwduduaias wud Inisvamn

= =

v o & A dy o -t = ~ Qs
yosanufiilommzifeald 30 Tu Agunal 26-27 sseruwadoa Tuida TasdnisWeamn,

° oo & uy a = A a H ar oy ¢ & o

S fuazihminaaainga luemsian BAP sauduiimausnnl 15 6 1105516
s a 1Y as a s a’ as 8 dy dy A at

wazanmisgmihldifainugyuiavivesiuds Insmsonzidoatobonieldanin

¥ ¥ r
MIWIZABIA197 DU (Gopal ef al., 1997) WU Mswzdoamslaaamnies 10 ¥3 lusradu

A

=Y =1 =) @ ar o -t o a r =1
RUNNI 18-20 a3 imaded vz IiHanaaianuggenge Ao Diwau 2 Wadeau uazll

a

ar L -] =

:, o o A e ) ay ' P
UIHUAVDININUTIIN 225 UADNTU LLﬁzlimm"lé.‘:LaUdﬂﬂﬂiﬂﬂﬂTﬂﬂ&ﬂEH'JG],“LJEH?THTIN BAP

q

+ » ]
=

" v v S ar = § &S e o = o 1 =1
WU AIvuguuIaes i ming N N0 255 Tadniu iy 645 Tadniunedu Taodl
¥ .
UIMiTniaGe 364 UnaNTUADI
8w | =t ¢ I T 4 w e o
7. MawzaeInwszvylulasuemass MIWANNIZUDNITHARANWURLOYH IR
ar o Y 40 =1 4 1 ) - (Y= = ] 1 9/
1o30UATI Aron1s 15 u TS uanwas ad1adeh DN s@ueINe udo1MIATINITORILAN-
1 A - Py & ‘1:5' Y g v w
pon laniubensesuTnurdvesnIruznzbes lutuusnesidumsnszquldfaduly
c;d :’ 3 »ﬂ' = a  ar o c:
DI MS (1962) Atharas lasa 30 /o uazludunasssznszduliifadmuiauieds
s ¥ e = Y iy o < 1
Tauwinanuiduduvonihaaiu 90 a/a uaz IvaamIzifeamyuaea 1051 1 700/AH
© mw : ) dy ar 1 a ) LYY o q’
YUMINIMIZIBE FInU RIS TUUMIEsIsnana s nRvlsnuimugveiala

3 4 =1 ~ ar A_—.'.y d‘ =4 ¥
UINVU Lﬁmﬁwumwﬂumﬁmmaan"lwmﬁmgummmmﬁUa (Akita and Ohta., 1998)
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g ar o e A = e a o o =] P '
wonnniudfaiswnudisiaunsonaaiiugiudialaeld lu Tesuemmed dawudi nis
dy Ao 3} LI =1 = 1 ar o
mazidealueimisiidhaannmdudy 8o a/a uazimnddoueisIninn 2 dilany
=3 v v das ev @ ' o W Y 1 _ o o P =t =1 o
AsaedaIRuEADIIMdnEINAN | Ay TPunnd 75 Weswua waidTuumoununs
kd 1
(zBeIR AT MsAmA LA Tulimsiasue1ms (Yu e al., 2000)
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