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The effect of BA (6-benzyladenine) and coconut water on the growth of

variegated red duckweed (Alternanthera reineckii ‘rosanervig’) in vitro
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UNANEDd

msfnvwaveslalaladuiifidonisasydvlnvesdudnidaunslusng (Altemanthera reineckii ‘rosanervig’)
Tnensthaudiuusinmm LLaséwﬁummwLﬁyw,ﬁaLﬁ@W@Wﬁé’ﬂLﬂﬁzﬁ@m MS Aiinansaununsi@ule BA
(6-benzyladenine) Auududu 0, 1, 2 way 4 me/L uaztnuewd1a 0, 10 uag 15% suavun 12 YANITNAADY
Tnomuauguugiif 25:2°C uarlvinranduuas 3,000 lux 8 Falue/du una 28 fu wud nmafaiuzng
10% $9uAU BA 1, 2 ey 4 mg/L dawa’tﬁﬁua'auﬁﬂuﬁﬁﬂmuiuLﬂﬁéLﬁ‘wfulaiLmﬂ@hqﬁ’uasmﬁﬂ’aﬁwﬁ’agmmﬁa
(p>0.05) Taefia1aa 999951 Ul U U 23.3349.79, 22.8349.91 Way 27.83+2.48 lu/du a1uddu
dmsunmaiintiueninn 0-15% uag BA 0-4 me/L nudn anuenaly wazenugadulsifanuuandnatuegied
Jed1Aynieaia (p>0.05) AMaLELENnd1a 10% awnsadniiliiansiuausn LLazmmmaiwnumﬁqm
A 10.33+4.03 590 war 1.13+0.32 cm audu dauemisiiuiagndnn 10% sy BA 4 me/L vinlhiede
fid1uugenunniign 8.00+2.61 sea/fu uidoinsandnuurdugiuine) wui Sruugeniiinduinuasdu
unada duseuunszuniuy uardnnieslifanetuons luvasiinisfuiueninn 100 eyl
goufinnuisuss Tufdunsan uazijulsiuisnseu dafunamzdsadodeduindauadduiafivmnzaudenis
dveanTemsliimening 10% Wumsmuguniafvlaluewnsduesesigns MS

Addey: Mmaedeaiieds lalaladu dwenin dudndaunduss
Abstract

This study investigated the effects of cytokinin on the growth of red duckweed Alternanthera reineckii
‘rosanervig’ using tissue culture techniques. Explants from the bud and stem sections were cultured on MS
(Murashige and Skoog) medium supplemented with the growth regulator BA (6-benzyladenine) at

concentrations of 0, 1, 2, and 4 mg/L, combined with coconut water at 0%, 10%, and 15%, resulting in 12
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experimental conditions. Tissue cultures were maintained in a controlled environment at a temperature of
25+2°C with a light intensity of 3,000 lux for 8 hours per day over 28 days. The results revealed that the
addition of 10% coconut water combined with BA at 1, 2, and 4 mg/L did not significantly increase
the average number of leaves per plant (p>0.05) (23.33+9.79, 22.83+9.91, and 27.83+2.48 leaves per plant,
respectively). Furthermore, the addition of coconut water at 0-15% and BA at 0-4 mg/L had no significant
effect on leaf length or plant height (p>0.05). Coconut water at 10% alone induced the highest number of
roots (10.33+4.03 roots) and root length (1.13+£0.32 cm). The medium supplemented with 10% coconut
water and 4 mg/L BA resulted in the highest number of shoots (8.00+2.61 shoots per plant). However,
morphological evaluation revealed that these shoots appeared as callus-like structures, with stunted growth
and poorly developed roots that did not adhere well to the medium. In contrast, plants grown on medium
supplemented with 10% coconut water alone exhibited robust roots, bright red leaves, and smooth, non-
brittle foliage. Therefore, the optimal tissue culture condition for propagating A. reineckii ‘rosanervig’ under

aseptic conditions for export purposes is the use of 10% coconut water as a growth regulator in MS medium.

Keywords: Tissue culture, Cytokinin, Coconut water, Alternanthera reineckii
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wssadliiluana Attemanthera i unssalsiifisdsldfuanudisnegaunsvaneluvialanidosnannse
ilussduanus sludUaismaid nuazaualvgldeg naanamuuasdusssund wesalsluanad fusina
uazyarNsdoaNgs 20 Susuusnvesyianssaldhinfivhnsdseendaus we. 2557-2561 anmeTvTiadoyaues
AsuUsEUSUT WA, 2560-2561 WU ﬁﬂmfma;u Alternanthera fiyafi1n1sdseenagluyae 577,610-1,144,359 U
(Rodloy, 2020) e?faai'auimgﬁﬂﬁmiﬁ’]L‘ﬁwmﬂﬁm"dizwmLLﬁaﬂﬁuwmawaﬁuﬁ:Lﬁaﬁwwma Tne3adnduazdnina g
vgeugldde Wulada maligeann wiivnunmsdsesngs dudndaviedudndauadudmie ii
“Is9wueia”(Altemanthera reineckii “rosanervig”) Fuianiluaed Amaranthaceae IuﬁﬁﬂmmﬁmmamwgaumaﬁN
vuly Sriunsmiedeoslumuiu fadunssuliihussamignussdunansduasvded dosmsuasnn ufasdulald
otenmnmvnetusuuuUndudfdslifismerearudesnsuenanidosinsidunands e
8nae (Rodloy, 2020)

mawnzisaiedoindunmmeneiusfieidvsavsnmenisvilsiamnsondn uaniusudusouaenide
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Afenuudausslilutiinannldnandnifiruaiausuasndnlsnnggnia ansmuaunisdulei desltluns
wnzdsaiiode Ao sendu (Auxin) uarlelaladiu (Cytokinin) Inglalaladuiintifiisansudawadeaelunssuaunis
WasuanmeawaddniiliiAnsen Pemsveneivessad uasdminsduesgiseaing deuvseenldiiu 2 ngu
Ao lalaladuainnisdaasizi laun Kinetin (6-Furfurylaminopurine), BAP (6-benzylaminopurine) wazlale
Tpfluansssund Maud Zeatin, 2-p (6-,y-Dimethylallylamino purine) (Phongchawee et al, 2014) waztuzniT
fianslalalafiuviansuddiefu (Transzeatin) § wdulglaladudaulvg inuluduendnd arwsosionsedu
MIUsead tazmaingentuvesiala (Thiangpuk, 2015) Tnefinsthinugndnldasifiuomsmnzidsaidodofia
10-20% i o nLnsLAadudtole (Neera et al, 2014) e uidedsadunsfnwivila wazaududuves
anslalaladu 1w BA wavihusndnsonsiulnvesduinidaundlusing (A reineckii ‘rosanervie’) lugnmzUaonide
wievilrmusiiauasanuiduduresanseuaunsiulniianzausomsnsegulsisuindauadusdinadulaia
finuanugmingauronsInd g wardeendely
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Y89 aunsal wazdsnis

thdruitnidauadlusna A. reineckii ‘rosanervig’ Uapailofifionguszam 2 iou dnumrduiusiauudous
geUszanas 2 cm Tludseanm 7-10 Tu wagdwausin 7-10 910 dveslulid@adiuatgluanedaiau wdausdaenly
L.LavifmaaﬂiﬁmﬁaﬁnmmLLavé’wﬁumﬂﬁsmm 1 cm ntuhduditnéreasdedurnemamnzdeaiiode
Gl 3 MS (Murashlge & Skoog, 1962) 91 L& UAITAIUA, UNIILA Auln BAATULTUT W 0, 1,28y 4 mg/L
LR u’mumn (EJ‘VIEJ Cocomax Usewnalvg) 0, 10 uag 15% i’JlIVI\‘i‘VIlIG] 12 gAn1INAaDY mmsmaawmav 6 6211
MaInYANIINAaedluiasnIuAN Mg iusEIIa 25+2°C Tikas 10 Falua/u Aeviaenlingossisalud
A 3,000 lux Yuitnuanmsivlavesieide W sy wazdausnyn 7 wduna 28 Tu uay
Juiinuaauen3lu (cm) 99uuLen kazANEIRY (cm) setuiladosenesidemades (Vermier caliper)
Tutugevineueanismaass (Fuil 28 vesn1svaaes) silunsnaaefien ImEJmimammaaNmamawuauammi
NABDY

N1391HUNTNAFBILUUE URADA (Completely Randomized Design; CRD) kaztUTauLfiguauBANgIg
Aadsres S1uanlu mnuenlu dwausin mnuesIn Suugen LLﬁSﬂD’]ﬂJQ\‘IG’TwUENLﬁaLéaﬁuﬁﬂLﬁmLLfﬂﬂU@'N
#8735 Duncan’s New Multiple Range Test (DMRT) fiszdiupanandosiu 95%

NaN15998

1. wavasasAIvanMsiulavasiuindaunslusg

nsfnuinavessin wagUTunalelnladuiiunndstuienstniliasluresiudndaunddudimn 7 fu
Junan 28 5u wui dlemnzidsadune 7 fu dudndaundusasuiimstmiliaely wasdsuauludisann
Julutugainevesnmeasslasdsiualundeluuil 28 vesnmeanaviiy 13334446 9 27.83:2.48 lu/siu
Mamnzidsudededuindaunslusedethuenin 10% saufuaIsAtuAuNIsAule BA 1, 2 uag 4 mg/L
(013gA3T 6, 7 waw 8) dnaviliduinidauadusisdsinuluaisgaamendanmamsdsaduna 28 Yu
WiNAU 23.33+9.79, 22.83+9.91 Way 27.83+2.48 Tu/Au auasu Lﬁam%auLﬁ&JiniqummiﬁLmﬂﬁmﬁ’u
3 gasnanad wud d9nnululiuendsiueteldeddgmead (p>0.05) (Table 1) Tuvaeiduindeaundlusng
Sufinnsadresnanendainisinsidsadunan 14 Sy LLazﬁf\i’wmuiﬂmaé‘ﬁ'&qaqmmwé’qﬂmwwl,?iuauﬁunm
28 U LAZNUIN ﬁucﬁ“ﬂLfJ@]LmﬂwmﬁLW%L?T&NLTJunm 28 U é’wammmiﬁiﬂLamﬁmvw%ﬁa waz BA (gn3011S
‘1/1 1) LLa ammmsmmmmmwsn 10% (ammmi‘m 5) mwmuiﬂﬂimuammEJsuaqmivmammLmﬂsmﬂmmmi
vnaeddue il fyn19adn (p<0.05) InefiAn 10.33+3.27 waz 10.33+4.03 990/fu Aud1s uaﬂmﬂu WU
AM5LAN BA 4 mg/L Iuamsamwimﬂﬁwﬂmﬂmwwsn (ammmsw 4)LLavamsmmwmmuwamaqmwwsn 15%
(qmm‘miw 12) mam’tmumL‘Ummﬂ‘umﬂumamaaswﬁwmuqumma‘ummsmam (Table 2)

Table 1 The average number of leaves of variegated watercress tissues when cultured in media containing

different growth regulators

Average number of leaves of variegated red watercress plants

Coconut BA
Formula o (%) (/L) (Leaves/Stems) (Average+SD)
water (Y0 m
: Day 7 Day 14 Day 21 Day 28

1 0 0 4.17+0.41°°  7.00+3.29°%  10.00+4.56”  14.00+5.44°"
2 0 1 5.00+2.00°°  8.83+2.86%  11.67+4.68>7  15.67+6.65""
3 0 2 4.17+2.93*  7.33+6.28>" 9.67+6.44°"%  14.83+9.97°
4 0 4 6.17+2.86°%  8.83+5.04°°?  11.83+6.15"%  15.83+8.57""
5 10 0 6.17+2.99°°  10.00+4.10°% 135045322  17.33+7.87°"
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6
7
8
9
10

11
12

10
10
10
15
15
15
15

AN P, O BN -

7.83+5.19%°
6.00+4.77"*

10.50+3.02**

5.17+0.98"7
6.00+4.60""
5.67+1.63"7
6.67+1.21>°

13.67+6.35"%
12.17+7.83%°%
15.17+3.13%°
7.67+3.14>°
10.00+7.59°"
10.50+6.38°>"

11.00+1.90%%

17.50+8.147"
17.00+9.49°>1

22.67+1.03%°
9.00+3.03>
12.50+8.57""
13.17+8.59°"
13.50+3.38

b,12

23.339.79°"
22.83£9.91%"
27.83+2.48""
13.33+4.46""
15.50+10.41>
15.00+9.21°"
16.67+4.50""

Note: Different numbers
Different letters

1,2,3,4

in the same row indicate statistically significant difference (p<0.05)
® in the same column indicate statistically significant difference (p<0.05)

Table 2 The average number of root formation of variegated red watercress tissues when cultured in a

medium containing different growth control substances.

Average number of roots of variegated red watercress (Roots/Stem)

Coconut BA
Formula (Average+SD)
water (%) (mg/L)
Day 7 Day 14 Day 21 Day 28

1 0 0 0.83+0.98"° 5.50+2.51*° 7.33+1.51% 10.33+3.27*
2 0 1 0.00+0.00°*  0.50+0.55° 1.1740.75"%2  2.17+1.83%!
3 0 2 0.00+0.00>"  0.67+1.21° 1.00+1.557%! 1.33+2.16“"
i 0 4 0.00+0.00° 0.00+0.00° 0.00+0.00° 0.00+0.00°
5 10 0 0.00+0.00"? 2.83+2.71°% 5.83+3.92*% 10.33+4.03%"
6 10 1 0.00+0.00"? 2.33+1.63°! 2.83+1.60°" 3.17+1.33%
7 10 2 0.00+0.00°*  2.83+2.99>% 3.00+2.83™" 3.67+3.14>"
8 10 4 0.33+0.82°"  1.67+1.86" 1.83+1.83"%! 2.17+2.23%"
9 15 0 0.00+0.00°°  1.17+1.60°% 3.33+1.63"7 6.00+2.61>
10 15 1 0.00+0.00°°  1.33+1.03°%? 2.00+0.63°%*?  250+0.84°*
11 15 2 0.00+0.00>*  0.50+0.84°** 0.83+0.75"? 1.17+1.17°%
12 15 4 0.00+0.00° 0.00+0.00° 0.00+0.00° 0.00+0.00°

Note: Different numbers »??
Different letters

abcd

2

in the same row indicate statistically significant difference (p<0.05)

in the same column indicate statistically significant difference (p<0.05)

Han1SANYY Wud1 emnsnzdsadedefiAutnuzndnn 10% dwaliduinidauadusiadsiuiugen
distuliunnsnstuegreiifoddymneada (p>0.05) nefiroglutag 4.33+2.80 1 8.00+2.61 van/du faiigns
amsnnyrnsveaethiiinaseninuenlu lnedudndauadusamnganisneassinnuenluldunnssiuesiedl
HedrAgneana (p>0.05) mumaa’tuma 0.62:0.26 19 0.90+0.26 cm mumummﬂmmﬂumwLammaam
919157 L i uuE N7 waz BA (3 n501MIST 1) Ausoud ANEY 2.53%3.56 cm 4 qmulwmum
111LL@ﬂmaﬂuwmsmaaqauammuamﬂmmaam (p>0.05) Yona1nd wuin msmmmuvm’n 10 way 15%
(EjWiE]’]WﬁV] 5 uaz 9) vhliidudnidauadluanadisinenigean 1.13+0.32 uaz 0.77+1.3 cm “ZN&.IF’]’]LLG]ﬂG]NﬂU‘Qﬂﬂ’]i
vnaesduseaiitudfyvneEda (p<0.05) (Table 3) Iﬂaqmmmiﬁlﬁmﬁmzw%ﬁa 10% 1‘5@7unu1ua15mu§m@?’1

AMUENIN 15% wazdansvinlvnusauisinien?
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Table 3 Growth of variegated watercress tissue cultured in medium containing different growth regulators

on day 28 of the experiment.

Growth of variegated red watercress tissue (Average+SD)

Formula Coconut BA Number of
Leaf length  Root length Trunk
water (%) (mg/L) , peaks
(cm) (cm) height (cm)
(Shoot/Stem)
1 0 0 0.90+0.26°  0.52+0.12°° 2.53+3.56°  1.83+1.60°
2 0 1 0.87+0.15°  0.22+0.12°°  1.03+0.12°  2.67+0.82
3 0 2 0.64+0.35°  0.05+0.07° 1.17+0.27™  1.67+0.82°
il 0 4 0.63+0.34°  0.00£0.00°  1.09+0.24%°  1.50+1.64"
5 10 0 0.84+0.32° 1.13+0.32°  1.18+0.27™  5.50+3.56™
6 10 1 0.72+¢0.16°  0.57+0.23° 1.42+0.33™  5.83+2.93%
7 10 2 0.75+0.04°  0.60+0.49° 1.64+0.60" 4.33+2.80°
8 10 4 0.74+0.10°  0.38+0.33" 1.24+0.30™  8.00+2.61°
9 15 0 0.62+0.26°  0.77+1.32°°  1.01+0.16°  3.17+2.93"“
10 15 1 0.69+0.35°  0.23+0.17°° 097+051°  2.50+1.87°
11 15 2 0.88+0.37°  0.12+0.10°  0.90+0.45°  3.33+1.97°“

12 15 4 0.83+0.03° 0.00+0.00°  1.16+0.18"  2.00+1.67°

Note: Different letters ® < ¢

in the same column indicate statistically significant differences (p<0.05)

2. nwazmeduguinevaadaidetuindauaddudefinzissdsamsniugumaiiulnfiuandreiy

miﬁﬂmé’ﬂwmgé’mgm%wmsuwﬁua'auﬁﬂLﬁmmﬂwﬁaﬁwam?ﬁumtﬂunm 28 Y Wuin Fuduited
wzidssunosTifiuinngni1a 10% v BA 4 my/lL (gasewnsi 8) dsunuluainiigausluddnuue
wAszunfu uazfsndoslifanizduems sngiinisimnzdssuuormsilidnafudhuendn uay BA
(gnsemsi 1) vibiduinidaundluansdidugeiign lufianuenn uas fndunneenaudevesdeiu
IﬂamuaaumwwLammaamsmmawluumuwammumvvﬁnLﬂuamﬂﬁvﬂamvﬂumm uazuiansey uenani
MamzdsIUue I ITLRILENET 10% (gasewnsil 5) dwmaldndudndaundludnsiinnuensnniian
Ingannzivemsian ludduasan dlulide wagluiinauiy (Fisure 1)

dotamadulmvendadesuindaundudiluannzunmnnidoduna 28 fu wui qmmmsﬁ'lﬁuﬁw
ugN§12 10% 320U BA 1 way 4 mg/L (gA501M157 6 uaz 8 auasu) vilwdudeudruiuluiade
uazdruuendsnn Tasgnsemnsfiiniiugni1n 10% Sauiu BA 4 my/L shlidudeuiisruauluiadogs
27.83+2.48 Tu/fu uariisunusoniadogs 8.00£2.61 sea/fu udiilofiansandnuasduguing) nuin snly
wazgeaiAntuinniuidnuaeluunada Fuseudddiuie uaruasvuniu livazaudonissimne vaeiinsg
Wuthugndnn 10% Wssegrafeuiliduindaundudnaisiunl Swiusen wasanugeiudeudiaunn
nudause Tuifdunsasla wazialiwianseu Jauvnzausenisdadming uazdseen
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Figure 1 Shoot emergence characteristics of variegated red watercress grown on MS media supplemented

with different concentrations of BA and coconut water for 28 days.
Note: The numbers in each image represent plant tissues from different experimental sets grown on
different media.
When 1 = Free from plant growth regulators 7 = Coconut water 10% + BA 2 mg/L

2=BA1mglL 8 = Coconut water 10% + BA 4 mg/L
3=BA2mg/L 9 = Coconut water 15%

4 =BA 4 meg/L 10 = Coconut water 15% + BA 1 mg/L
5 = Coconut water 10% 11 = Coconut water 15% + BA 2 mg/L

6 = Coconut water 10% + BA 1 mg/L 12 = Coconut water 15% + BA 4 mg/L

n1sanUs1gna

nsfnvinavesanslelnladufifnademaivlnvesduindaundudaiemizdosuusmsgns MS iy
thugn¥ uay BA avrmduduiiuansretudunm 28 Yu Kallderlddmenindiseguitenunuiiadelunssdn
Tiifiaasf uaznunansanunsniBmamnedediuldlumanandondesld funnuanismanes nud dwewdn
iy 10% Swavhlndeidefuindaundlumsairssonduiunn uasgnsormsfiiisiugnin 10% saudu
@13AuANN1SAUlA BA 1, 2 uaz 4 me/L viliiAnn1safrslusiuaunnn §snanis@nuiaonndesdy
N15veeug AU Cryptocoryne retrospiralis (Roxburgh) Fischer Tue1113 MS anmuasaded nuin nsld BA
sefuAMIduty 2 uag 4 me/L awnsadniiliiAnly uazsensouldunniignegiided dymeaia (p<0.05)
599891 A0 BA 1 me/L luvauzfinisliiiin BA aduomsinzidsadodeiinavilvduseuaindly uaveensautes
Hanograiifoddynieada (p<0.05) (Phongchawee et al,, 2014) 1losa1n BA iluasmugumsaiyiulnves
AeflungulalalafuiifinaautAitienssdunisuisiveusad niingen mItatauiulnvesen wazAdly (Trigiano
& Gray, 2000) uazluthugnidaflansduvidlungulslalafiufaiusesluufiviauauifnseduliAnnsuaeed
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i enuANMTENER LasiBsuuaseasadiiy Jafimaithugnimulfiduluduussneuresemameiies
\lefeiiy Tne Selakorn et al (2020) lénagouimzidoai el odundaeuin (Musa (AAA eroup) ‘Kluai Nak’)
AILBINNTNT MS eIl usIsdLALenEety A 0, 15, 20 wag 25% wuit nnsldthugndnusunu
togluomsgns MS (hugwd 15%) Swavhlvindredsumisindogean 8.25 mis/veniinzides uardinm
g1eARALgan 7.73 cm dsdiduandsegadlfoddnySmneadia (p<0.01) dewseuitoututhuzndnsesu
auduiudy 9 nsesmhugndlvemsmnsdsailodeiulunsiiuduridasiiivssansamlunsdaety
nadivlavesdlaifoii donadesfuamifouss Santarunal (2015) AldnaaouiaduasduvgnningAviiunnsis
fu 4 il Téun thaendn 15% néaeven 15% Sy 15% wasthusdoma 15% luowns MS dwsumneiies
ndeldindosiunys (Dendrobium friedericksianum Rehb. £) lugamuasaidie wuin duendm 15% duaiy
mMsiAngen Augey S wazanuenluedsgegaloiouiisuivansduniduindu 4 uazaonadesiy
1338994 Sudhanyaratana et al. (2016) finudn n1siintueni1z 15% luemnsgns MS vilidundaenh
1899 (Musa (ABB) ‘Namwa Mali-Ong’) #¥esaznnsiinsengaan 100% wazilduiuseniad vgegaiviniu
2.00 oa/Fuduiiy Fslunsmaaesdanarmnndimamaseuldiiusniniidudusnit 15% enalduanindulad
uanesnile

nsadsnvesduindawasluatadauusuniufudinn BAlngemisynniuay uage1m1siiiy
thugnin 10% duaviliduindaundussadiendinumn waromsidmingndn 100 vilisutnidauns
Tudnsdisnemgan uandifiuiomamsdsadedefivnann Ba shliduindaunsainesnldd uagsnd
AT ANy TANIgANIYAaesTiRnIgfiy BA uonandmaiiy BA aruidutugs 4 me/L fnavliuinide
unslusnslaiademndaudusnauieiugninevesnsmaaes deandesiun1sfinuives Phongchawee et al. (2014)
finuin nnsld BA asluewsinzdsadoderinnit 1 me/L finadudimsiinsnvesduseulumesinudnumay
(Cryptocoryne retrospiralis (Roxburgh) Fischer) 1 1iasnlalalafiudumsmunumaivlavesiiviiadisen
szuurnudididsatrgidedonsgdusentisduaiunaudsiivessenuarlufiy egslsfinamniuiina
1ﬁuimlﬂﬁuszﬁwmuL‘ﬁwﬁ’uﬁqqLﬁuiﬂﬁ]sa'waé’uéy’aﬂmﬁm’m wasdmiliAnuaadauny (Kaweetah, 1997) il
Vrugndndarslelaladurdansiud-dauluusuraussuta 181.93 urluluans (Srisukh, 2016)
Fepnidusinudesdladiouiuiinu BA fledldlumanzidsaieife vonandiuendndidunanes
haanlsalna nglaa wazglasadussdusznouagluuium 5.25, 7.25 uag 9.18 me/L nuddy (Jala, 2010)
ihmavimnagdluihueniuduumdensomsliiufio uazanuliaunavessesluussrilalalafuarooniu
dusadnivilifivasesnnuiownadald aoandeady Neera et al. (2014) i ldnaaeuimzidsadoibe
FuuruneTu (Helianthus tuberosus L) luanmuasnidelngldans BA Kinetin uazthuzndiludnsrduiiuandig
fu wudn mafniuendn 15% aduemns MS awnsadniiliiAndugou waesnldge 3.30 Fu/Audiy
waw 3.00 910/3udm muddu Tnsdhuewdnfunldudnilifsd usuusnld Wesandusniidu
Weak cytokinin msldthugniaduemmameidsaiodesininiiaaldttusounazsn Tuvaeit 8A u
Strong cytokinin N34y BA 3svilvtelalfinnsad1esn (Chantha et al, 2004) thugnénddinariilrduindouns
Tuana ludiludunsan dluld@e wardeuyy aonndesiun1s@nuwives Santarunai (2015). AU n13iau
tugn$ 15% Tuemsgns MS drevhlidundaelifindosiunys (0. fiedericksianum Rehb. ) fid1dudiden
anla fndunuann wagsnemudauss neifmudazsiadanudosnsasmuaumaiulaviosesluufivlused
Aumneinaiiu

unagy

anse1s MS fifldrunasesinening 10% wesegnaien wasihuendn 10% Mduasaugunsivle
wila BA fnavilvsudnidaundludadisnluede wazduiusenadogs wimniin BA Tuszdunandudugses
dwmalridduidnunruaszuniy waedsntosliBanedues Tasorms MS Aiduthugnin 10% iesehs
Wwenibisudnidauaduaeddinusnnun sinfimnuengdn wagsinaunsadanizivemislad luliduasen
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waglufianuyy Tuvauzfiansensiiliuihugndnasdmaililuressudnidaunddunsdfiddn wazuwinseu
Atlugnsemsmvidsaiadesudnidauaduasiilinansiivleia ddnvasiivanzausdonisdnd e was
deean AeansaImMng MS AdsNLENi13 10%

AnANssuUszNIA

VOUDUAN AMTUIIA LTBUTIAT NTTUNITUTINT USEMlaiiaTuaaAinnaium 1in NliaueunseRiiegns
WY uwaganuilun19awide uasveveunmamzmalulagnmea WInedeysn Inenendunys Alvnns
atuayunsvineuideluaiall
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