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Abstract

The study on propagation aquatic plant of Anubias barteri “Board leaf” through tissue culture by
temporary immersion bioreactor system. These experiments were conducted to find out the optimum
feeding time (3, 6, 12 time/day) compared with traditional tissue culture (culture in semi-solid medium).
After 6 weeks, the result showed that bioreactor system could significantly increase the growth rate of
Anubias than traditional tissue culture. Feeding six times a day for five minutes showed the Anubias were
increased of shoot number (8.50+0.26 shoots/explant), leaves number (4.75+0.25 leaves) and height plant
(18.14+0.91 millimeter). Multiplication of new shoots in temporary immersion bioreactor as many as
2.48 times more than control. The number of roots from tissue culture could significantly increase the roots
number (4.33+0.26 roots) more than the roots in bioreactor (2.17+0.24 roots). The survival rate 100%

were observed, when they were cultured in greenhouse.

Keywords: Anubias barteri ‘Broad leaf’, tissue culture, bioreactor system, feeds of frequency

‘nedgnalulagnisandniuazilszas anzmalulaginisinwms aontumaluladnszaeuindiidinmunisananszils
IAAIANTZLN NFANWY 10520

2nedtmalulatinisudnie Anzmatulagnisinems anntunalulagnszaeuinddnAnmuisaianssils wAaIANsls
NFUNNY 10520

*corresponding author, Email: nongnuch.la@kmitl.ac.th



24 AN TNEATNIZAANNAN

AN
oo o ooy ya o X o = o o X

patanssliinaenululagiuduldiinisuenssioninay wasdaluwsldunazagasoninau
- = S = . = o ¥ A a 4 Aol o a [y o
Faer Tenssouliinanaeies Anubias spp. unssadliasenudnaiisuilanidduaceey HenldUsz iy
anusislugilauazgnssnsldin uwsiddadnin Ae aydlsavenaiugAaudieenn nsthumiziaesdaldilseay
ANANTAINTAYT esanayiladarnaiugAcensuanude (nN1tyaus, 2547) laaunnudadinan
Tuwsiazdl Seluilaqiiuanunsamnziaasiladienssulfinanasydoaldddaudalnetinudousasiigann
annsssnanf indninlidusuieadanyau - Tnanistiwwensinaeniio uast linesluemsdansz
iaqulsznaundaoinanidy wardwasnnisasyiiulnuesiugdunaney luaninlaaniae
TneazlFunssn g (e, 2549) Dauddnagiinismnziaasilaitiadifaudanais widFunasiuiug
Ao o o o = Wyo = o = oy \ X - 9 o P
dsiernnn faluadddninisAnenisinmaluladludidnundaalunnsmnzieaiiadianssadldin Toun
szuvluleTuemmesuuuandans1n (temporary immersion bioreactor; TIB) @aifluszuuinizidaailafiang

AﬂJ o m-ﬂld U -2!1 [ 1 ‘ﬂl 16 ¥ Y <A 1
uuuAdplwiAnInsIemsma lunsmnziasaiudasnaive W liduntauag luesima nasnna
sruuRTn1swmuLa s I iuet1aunsuanaNInu (Etienne and Berthouly, 2002) T9RMANNIN4U
A Jn1Tusuanszuaneainaiududivaesisaandu 2 Maue wazidensevedalan lnanisldenmisun
‘ij = :l/ ¥ o [ 1] o z U A ‘ﬂl v A Yas
FudauimiuldusesuainiAsuatmsanngusldamsllfanngusiaesuiane I ld Fuanunaiman
Wendanse WeasummnaI i muaas ldusiusuemIndugnmusiivamdusn fsan e luaon
paviuanmiidasnide duiuarnianiciwdieanlussuululesuaamasazgnnsassaaununsesainia
(Alvard et al., 1993) mlinssneldvinesoimuinldidandn Lﬁu‘]_l?mmﬁuﬁuﬂﬁmﬂslui”ﬂmmﬁﬁ@ﬂﬂd’]
SNSRI (Etienne and Berthouly, 2002) TYAAFUYUNIIHAR AANNIANTNTRIF LT LAYANAI
Wanuewnslfesnssaitiosdngliifaedinnstinamn uenanifsaunsnanaussnylunisinenio o
ool q x4 o, I A co o -

annauziazglninildlunismnziaesideitie anunfesnwnziaeidetia 14t 80 wafufusd (unaiil uaz
ADIZ, 2549) Lm‘“mmmm'umJﬂmmwwiimium@mumm'ﬂ@ﬂiﬁ’lmmmmu FaunnsAnEndunen
MsnzAseEe lusyn TIB 1/1mmmmmmsmur:mmmwaamiuumummmmuwmummﬂ (A. barteri
‘Broad leaf’) Azl anBuyN1THAR Lmzmmmmu@N@mmwmmﬂumﬂgmﬂadm@n”Lﬁ”memﬂm

ABN9ANEN

nsnaaasd 1 nasAnmAnndlunisliatissasssutluladuannad MuNizausan1suRN
Bausuaydsaudineiusanan

']NLLNuﬂ’]‘mmﬂmLLUUZQ':LJZWU?QE (Completely Randomized Design, CRD) Imﬂﬁﬂﬂ’]m’ma’
”Lumﬂummi #aldanunsnauds (ARILIAN) fUgELL TIB (Figure 1) sl 3, 6 wax 12 Axasiady
ASsaz 5 W7 Fanun 4 TANNINAAEY TANITNARBIAE 5 A

mm:mmﬂwuﬁWSimiuuﬂﬂuLummemﬁﬂmm L@mLufaLﬂfaLW@meﬂ?mmmuwuﬁmmumawmm
Lm@”l,mmuwuﬁ@ummmmqmummmmmm mmmﬂmummmmmmm mm’lummiﬂ\wﬁm
Taevinnamnsiasaiefafugaudiuo 5 fu luBuiaseuns 50 Tadans uasinziAeiefefudey
219w 10 Fiu TwanunsiwaniBunms 100 Aadans lueunsgrsiaeaiuae MS (Murashige and Skoog, 1962)
mmmmm@eﬂmm 30 NSNFDARNT mumﬂmﬁuuG benzylammo purme (BA) 1 N@@ﬂ?ﬂﬁﬂ@m WAy Adenine
sulfate (Ads) 50 finansusedans lusyin TIB iWednndanviaiioidie uazginsniFauFeaudn Faiaan e
AILANLIAT (Timer) fenuunaudlunislfensis Tufinuanimaans pragaunITasyiulanas



NNIANTINHATNIZABNLNAN 25

maéwmmmml,ummmaﬂmu Tuusiazgan1maans Tmﬂummqumumumwmum@Lﬂ@ iy
fpangedu Hamsy 6 Flaihsuseuduinminaauazinminudeesiugen anduinanismaaes
1FlARszAruuLatlsan (Analysis of variance) wazifFauifiaupaauuansinsesAadefanis
Duncan’s New Multiple Range Test (DMRT) fngltlsunsuaaniowmaidnidagil
nsneaadi 2 uisfaunisiasgaulaluszaznmsaansinaasduayiisaindinaiusanan
szuinansiandaiunisldszunlulasuaninas
iduiugaydoaannisraneiuglunimaaedi 1 snnzasduesiodaazszuy TIB
luerunsgas MS filidnsfiuansnaupuniaasiivle Imﬁﬂmsmqmgwﬁuﬂwﬁﬁafﬁmu 551 Tuenung
Aeudafiunms 50 fiadans dauszuu TIB Lémﬁuﬁuﬁ'@%ﬁmu 10 6 Twermnswmasnams 100 Haaams
luszuu TIB ﬁmummmﬁ’lumﬂﬁmmﬂﬂumwﬁﬁﬁﬂﬁﬁu@mﬁmﬁnm@?mLﬁu‘imﬁﬁ'mm ANNTNARDY
'w 1 LL@""LI“LW]ﬂﬂ’]ﬁ‘Lﬂ@ﬂ‘LALLﬂ@Q“ﬂ'B\‘]Lu’ﬂLﬂ’ﬂ‘Vlﬂ"'] AUmiluusiazganiImaaes Tnetusunudugausetudou
Hede aruauly aauausn TAAINGIA Y anduituanimmanesiildlliinsziaanuulslson
(Analysis of variance) LL@‘,,LU?EJULV]HUMWLLMﬂm\‘mmmm@ﬂm%}m Independent sample t-test
poaltlsunsnpanfiomaidniagy
msvaaai 3 Wsuisumsiasgiulnrasiuayiaaunsinadusanan Alaanmawziaasly
awnsnaudauazduayiaanlsainszunlulauanines iateanignluanwuinsanniauan
Ugneyidaaannimaaesdi 2 luszuulgnitglfAuuuy DFT (Deep Flow Technique) Ineningu
@ELﬁﬂﬁﬁiﬁ@’]ﬂﬂﬁLW’];‘iLgﬂﬂLﬁ'ﬂLé’aﬁ?f')ﬂ@’]‘w’]i‘ﬁluﬁﬁ uazszUL TIB Fnsnuazlueentedauietioaiu
n1idnaessn Wusaalediu (rock wool) ldasdaaign ﬂﬂiﬂ@wm@‘lumwz‘ﬁ'ngw’fwwmaﬁn‘lmu
Wiimvl,ﬁﬁﬁmmimL@?@Lﬁuimimumm%ﬁﬁmm"%uﬂnﬁ w‘ﬁ’amnﬁwﬂmwm@ﬁﬂmqm@mgmLﬂmzﬂmm
4 Flaf dnidendueyduaiidaunelndifesiu anldnasedluazun DFT idasazaissngaims Tnstlsy
ansazaneBusuTlsziuaudny 0.75 TaaTwuisemuRima ANt NINIANATAZANLTINBIMNTUAL
Ane Uiusziumndnduanisszdu 1.5 Radtwusfamufiwnsndland &unausziufinnisasoiuls
THun Anuousiugeu Amuanly ANgesu dnsn9sen rwiinamuazrminui israzianu 16 &ulane
anduthuanmasesildlifieeeiaanuulsils (Analysis of variance) uaziBaLifiaLAmuANG 98
ANlRAEALAE Independent sample t-test singTisunsupauiainasdnigag

WA pudrlimu A 15wl SV YRSRRTERAN Y 10 i

wy @ | | uv
_" =
timer - tiemer
und Air Air (* Uné
COmpresser ﬁ: COMpressir
| -H-HJ
Lﬂ-n §) Mrpamp (37 v
kv .,

1) i purg v | -_'_-_5. dugrwanl sl fas e Ae
L 1 -

57
A Silicone tube

[

— —

2 duavn e "~
=" vip Siicone Weflanty [ | ™ 3 _i
oifa W2y

sy 5
dnrsatesaTusdunae sol

Figure 1 Temporary immersion bioreactor (TIB) system.
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Table 1 Effect of immersion frequency on the shoots number of Anubias barteri var. ‘Broad leaf’ during

the cultivation in TIB compare with culturing in semi-solid culture.

Frequency of nutrient solution feed Number of shoots Multiplication rate
control 3.42+0.14° +1.33
3 1.92+0.82° -0.56
6 8.50£0.26° +2.48
12 5.58+0.23" +1.63

Mean +SE with different superscript letters in each column are significantly different (P<0.05).

Table 2 Effect of immersion frequency on leaves number of of Anubias barteri var. ‘Broad leaf’ during the

cultivation in TIB compare with culturing in semi-solid culture.

Frequency of nutrient solution feed Number of leaves Plant height (mm)
control 2.33+0.22™ 15.46+0.51°
3 1.75+0.49° 9.33+0.30°
6 4.75+0.25° 18.14+0.91°
12 2.92+0.19° 14.56+0.57"

Mean +SE with different superscript letters in each column are significantly different (P<0.05).

z o Y da y L. .
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(Table 3) uaziilada neAnEUznuentesiugauayisaluganim aasTERAINRlFaMNT 6 AR mmu
wuRaneaeanduazluluninan mummlnwmumwmLuﬂnmqnmmmiwmafmwummﬂumm@ 3 A%s
siadu lnesudauiiansuuasluén luldeensiuladmaay (Figure 2)

Table 3 Effect ofimmersion frequency on fresh weight and dry weight of Anubias barteri ‘Broad leaf’ during

the cultivation in TIB compare with culturing in semi-solid culture.

Frequency of nutrient solution feed Fresh weight (g/explant) Dry weight (g/explant)
control 0.92+0.05° 0.086+0.00°
3 0.26+0.02° 0.031+0.00°
6 1.94+0.14° 0.188+0.01°
12 1.19+0.02° 0.120£0.00°

Mean +SE with different superscript letters in each column are significantly different (P<0.05).

Figure 2 Effect of immersion frequency during the cultivation on Anubias barteri var. ‘Broad leaf growth in
semi-solid culture and TIB for 6 weeks. (A) semi-solid culture (B) TIB frequency of nutrient solution
feed 3 times/day (C) TIB frequency of nutrient solution feed 6 times/day and (D) TIB frequency of

nutrient solution feed 12 times/day.
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Table 4 Effect of TIB and semi-solid culture techniques on growth of Anubias barteri ‘Broad leaf’ during

the cultivation.

Treatment Number of roots Number of shoots Number of leaves  Plant height (mm)
control 4.33+0.26° 0.83+0.21° 0.92+0.23° 14.06+0.84°
TIB 2.17+0.24° 2.67+0.14° 3.33+0.40° 11.27+0.24°

Mean +SE with different superscript letters in each column are significantly different (P<0.05).
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Table 5 Effect of TIB and semi-solid culture techniques on growth and survival of Anubias barteri ‘Broad

leaf’ during the cultivation.

Treatment T-test
Growth performance
Control TIB
Number of shoots 0.87£0.19 0.93+0.18 NS
Number of leaves 4.20+0.26 4.80+0.37 NS
Plant height (mm) 3.41+0.98 13.01+0.93 NS
Survival rate (%) 100+0.00 100£0.00 NS
Fresh weight (g) 3.36+0.14 3.40+0.14 NS
Dry weight (g) 1.50+0.09 1.55+0.10 NS

NS: not significant by T<0.05
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