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Abstract

Apical buds, lateral buds and floral apices of Musa balbisiana ‘Kluai Hin’, were
cultured on MS (Murashige and Skoog, 1962) medium supplemented with 22 uM BA and 15%
(v/v) CW. The results showed that apical buds and lateral buds were the suitable starting
materials. Orientation of explants with tilt position produced the highest shoots number (5.75
shoots per explant). Subculturing at 3-week intervals reduced browning of explants. MS medium
supplemented with 44 uM BA and incubated at 25 + 2°C with a 16-h photoperiod for 12 weeks
was suitable for micropropagation of ‘Kluai Hin’ since 21.22 shoots per explant were obtained.
Whereas, explants cultured on MS medium supplemented with TDZ differentiated to clusters.
Shoot produced roots within 3 weeks when transferred to MS basal medium. Root induction for
such plantlets, after acclimatization with vermiculite, reached a 100% survival when transplanted
in field. Sucrose was a good carbon source for preservatidn of shoots at 25 + 2°C under a 16-h
photoperiod for 6 months, achieved a 25% survival.

Preliminary experiments on sodium alginate encapsulation of ‘Kluai Hin’ shoot
tips were performed, in order to evaluate the effect of this technique on the regrowth to plantlets,
and the applicability of the artificial seeds technologto Musa balbisiana ‘Kluai Hin’. Regrowth
rate of artificial seeds when encapsulated with sodium alginate was prepared with distilled water,
MS medium and non-encapsulated on MS medium supplemented with 22 uM BA were 34.17
73.33 and 50%, respectively. Regrowth rate decreased significantly with increasing storage time.
Abscisic acid at 0.5 mg/l had significantly influence on regrowth when stored synthetic seed for
15 days under light or dark at 25 + 2°C on MS medium containing 22 pM BA. Sowing of

artificial seeds on vermiculite did not result in satisfactory conversion.
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Table 1 Characters used in taxonomic scoring of banana cultivars.

Character M. acuminata M. balbisiana

(A genome) (B genome)

Pseudostem colour More or less heavily marked with Blotches slight or absent

brown or black blotches

Petiolar canal Margin erect or spreading, with Margin inclosed, not winged
scarious wings below, not clasping below, clasping pseudostem
pseudostem

Peduncle Usually downy or hairy Glabrous

Pedicles Short Long

Ovules Two regular rows in each loculus Four irregular rows in each

loculus

Bract shoulder Usually high (ratio < 0.28) Usually low (ratio > 0.30)

Bract curling* Bracts reflex and roll back after Bracts lift but do not roll
opening

Bract shape Lanceolate or narrowly ovate, Broadly ovate, not tapering
tapering sharply from the shoulder  sharply

Bract apex Acute Obtuse

Bract colour Red, dull purple or yellow outside ; Distinctive brownish-purple
pink, dull purple or yellow inside outside ; bright crimson inside

Colour fading Inside bract colour fades to yellow Inside bract colour continuous to
towards the base base

Bract scars Prominent Scarcely prominent

Free petal of male flower  Variably corrugate below tip Rarely corrugated

Male flower colour Creamy white Variably flushed with pink

Stigma colour

Orange or rich yellow

Cream, pale yellow or pale pink

* In varieties with persistent male bracts, curling is weak or absent, regardless of genotype.

Source : Simmonds (1966)
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sh-sheaths; s-sucker; gp-growing point and cambium; c-cortex; cc-central cylinder; ri-group of
four root initials; r-group of four emerged roots; ph-pit, principal leaf trace and cb-central
bundles.
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Source : Simmonds (1966)
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Figure 3 Characteristic of suckers apical and lateral buds of Kluai Hin a, b) Size of suckers used
in this experiment (30-60 cm in length) ¢) 20-25 ¢m long, removed outer layers and
cleaned with detergent sucker. d) Double surface sterilized explant. €) Trimmed

explant. f) Cultured on shoot induction medium explant.
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Figure 4 Characteristic of floral apex of Kluai Hin a, b) Floral apex used in this experiment.
¢) Removed outer layers, double surface sterilized and discarded leaf sheaths to 4 - 5

cm long explant. d) Cultured on shoot induction medium explant.
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Figure 5 Orientation of explants on media.
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Table 2 MS culture medium with various concentrations of BA TDZ and CW (coconut water)

incorporated into the media.

Treatment/MS BA (uM) TDZ (uM) CW (%, v/v)

medium with

1 control - - -
2 4.4 - -

3 22 - -

6 22 - 15

10 - 1 -

12 - 10 -

13 - 0.1 15

15 - 1 15

17 - 10 15
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Figure 6 Development of apical bud of Kluai Hin. a) Apical bud swelled after culture for 8 days.
b) Apical bud developed to multiple buds after culture for 15 days. ¢) Multiple buds

developed to shoots after culture for 49 days.
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Figure 7 Development of floral apex of Kluai Hin. a) Floral apex changed from cream-white to
black color after culture for 2 days, while some buds changed to green after culture for
8 days. b) Small clumps occurred after culture for 15 days. ¢) Clumps developed to

shoots after culture for 84 days.

dv aw | v k4 a J
2. MIINAEIYUHAIUMEDANUN AT UUD VAN

E4 £ 4 v ' '
nasnndesFudunen lasnsdulunuane azuns ah uaznawduni i

¥ v W Ao J o 4 - = dy
dudafuemisgas Ms il BA 22 TuTas Tums iWunat 8 dlad wuh Sudruinadosluy

Yo 9 = 9 1 & Qy 1 a 9 =1 1 ] =1
ummuﬂﬂwmmuﬁumaﬂqaqﬂ 5.7 AUADHUIBUNIULTUAU Tﬂﬂnmmtmnmwmm

td
o B G o a 1

[ k4 9
vedAgnumsnudssuuuraedunm ldddudaduemts  uazamsnadeslas lirFu

1 J 1 A v o w o 9 ~ 9 dy c; 1 a 9
aIu Llﬂ‘llmﬂ'l'mLlﬁﬂﬁNE)EJNIJNEJ’CT'IﬂﬂJmnmu’JNﬁUVIblﬂ%'Iﬂf’l”li’)'I»il.ﬁﬂ»m‘lj‘ljﬂ’fl'lﬁ’luﬂﬂ’lalﬁ

Y
¥ v @ o

' v v '
FUATALDINIT LAZIUIAY (M15199 3) AIHY N1TNARBIDNHUTAIE] UDNTNARDNITINY

o FY 9 a dy ] - Yo o @ Y ad
Iuaundenu lasnudsslunuiezuasdrunm Iddudaiuomisez Idnaanga

31



H ¥ v y
VIT?'N;I:; Nmmmnnmuﬁumutmumm ﬁ Elﬂ'lit'ﬂiﬁl'lu?lu{lﬂﬂﬂﬂ?ﬂ'ﬂu

Table 3 Effect of explant orientation on shoot multiplication of ‘Kluai Hin’

Orientation of explants Mean of shoot number + SE
Control 1.00 £ 0.000¢
Vertical 4.75 = 0.750ab
Tilt 5.75+£0.750a
Down 3.00+0.577b
Up 5.25+0.479a

F-test **
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Note ** Highly significant different at the 99% confidence level.

Means followed by different letters in column are significantly different by DMRT (p < 0.01)

3. gAIBMIMzREI T UM INNS NINEeAnS 8T

t 4 ¥
mImERFudumoeandeRuIue M gAT MS Wilasaugumsisey
V.

= a J Y o L4 = : Qs L4
Wy lastauesamnduduaieg du slunar 12 e Taglimstomoamng 3 dulant 19

s dy
HaAsil
3.1 81M3gA3 MS 1ill BA Amudaiiung

?f’udmmaaﬂﬁn?;amummsﬁﬁ BA 4.4 uaz 2 TulasTuans ludlanin 3 4
nswanuiunguoen uazuanvomyty ammumuaﬁmasmummsm BA 44 luTns Ty
a1 Smavanuiiuoen uadnuuzseadussydn Inluauysel duanii 6 nquueafiBaLY
0137l BA 4.4 22 o 44 'luTﬂﬂums fimsnsydu Tauazuanniiemuuniy Wi 8b
8¢ 1Az 8d) FAMA 9 veAndIeRuREoULEMS T BA 4.4 22 uaz 44 lulns Tuas danail

a o 1 v a a Y Ao 4 a
ﬂ']ﬁlWU"inu'Jull']ﬂﬁu llﬂﬂﬂﬂﬂﬁ?ﬂﬂunlaUQUNGWﬂ'ﬁﬂﬂ BA 44 ‘llliﬂiillﬁ'ls VNUBAUNATIN

32



Y g a a4 da & v ¥ = 2o '
Tudlawin 12 voandaeiuNdesuuemsill BA ssamanududuiimsiusivaumie
J { 4 dy 4 d @ a {
wnuLagnigaliaResunesil BA 44 lulasTuard dnvazluvesseandeiud

FY v v
[@U9UUIMITN BA Namuanududu liuanaienu taziinisunndevesludlualng

H £ R 4 1
MUN 8 MsiavesFudLNREIIUIMISUTIgRs MS 71l BA 0 (a) 4.4 (b) 22 (c) ua 44

TuTasTuans @) W 6 dant
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Figure 9 Shoots production growing on MS medium containing 0.1 (a) and 0.5 pM TDZ (b) for

3 weeks.
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Figure 10 a) Fasciations of shoots growing on MS medium containing 0.1 pM TDZ for 9 weeks.
b) Explant differentiation to clusters and plantlet growing on MS medium containing

0.5 uM TDZ for 9 weeks.
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Figure 11 Shoots production growing on MS medium containing 0.1 (a) and 0.5 pM TDZ (b)

for 12 weeks.
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Figure 12 Explant development growing on MS medium containing 1 (a) 5 (b) and 10 pM TDZ

(c) for 3 weeks.
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Figure 16 Explant development growing on MS medium containing 0.1 (a) 0.5 (b) 1 (c) 5 (d)

and 10 pM TDZ (e) and coconut water 15% (v/v) for 12 weeks.
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Figure 14 Explant differentiation to clusters and shoots growing on MS medium containing 5

pM TDZ and coconut water 15% (v/v) for 3 weeks.

[ v 4
MM 15 MIvmUIveITudILIBeUeIMISUTIgAs MS 15 TDZ 0.1 () 0.5 (b) 1 (¢) 5 (d)

v
uag 10 TulnsTuas (o) wazshwznd1i 15 osidud Wunan 6 dan
Figure 15 Explant development growing on MS medium containing 0.1 (a) 0.5 (b) 1 (c) 5 (d)
and 10 pM TDZ (e) and coconut water 15% (v/v) for 6 weeks.
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Figure 13 Explant development growing on MS medium containing 1 (a) 5 (b) and 10 pM TDZ
(c) for 12 weeks.
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Table 4 Effect of plant growth regulators on shoot multiplication of ‘Kluai Hin’

Media Mean of shoots number + SE
MS (control) 2.00+0218 ef
MS +44BA 5.44 + 0.899 def
MS +22 BA 15.30+2.504 b
MS +44 BA 21.22+4.159a

MS +4.4 BA + 15% CW
MS +22 BA + 15% CW
MS +44 BA + 15% CW
MS +0.1 TDZ

MS +0.5 TDZ

MS + 1 TDZ

MS + 5 TDZ

MS + 10 TDZ

MS +0.1 TDZ + 15% CW
MS +0.5 TDZ + 15% CW
MS + 1 TDZ + 15% CW
MS +5 TDZ + 15% CW

MS + 10 TDZ + 15% CW

3.75+0.648 ef
11.00 +2.950 bed
12.33 + 3.648 be
7.00£2.217 cde
3.78 £ 0.909 ef
2.10£0.233 ef
1.56 £0.176 ef
2.40£0.927 ef
4.33 £0.707 ef
7.33+2.667 cde
233+0.715ef
0+0.000 f
0+0.000f

F-test

%%k
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NUI8Ne) **Llﬂﬂﬂ']ﬂﬂuﬂﬂ'lﬁlluﬂﬁ'lﬂq’lﬂ\iﬂ'ﬁﬂﬂﬂﬁizﬂﬂﬂ"]'llll‘;ﬂﬂu 99 11los1gun

Note

' 4 o v da o o
ﬂ'lﬁlﬁUﬁ?lﬁﬂiﬂﬂ@ﬁuulﬂﬂ?ﬂu"ﬂ']

nffeuiiou las DMRT (» <0.01)

o

N

AudnyINAeIU DATuAnA A UNNad RIS

** Highly significant different at the 99% confidence level.

Means followed by different letters in column are significantly different by DMRT @ =<0.01)
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Figure 17 a) Rooted shoots cultured on MS medium for 3 weeks. b) Plantlet acclimatized with

sterilized vermiculite. ¢) Two-month-old ‘Kluai Hin’ planted in soil.
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Figure 18 Shoot explant preserved with sucrose solution 0 1 3 and 5% (from left to right) with

various conditions for 6 months (a) 4°C in darkness (b) 4°C 16 h photoperiod (c)

25°C in darkness and (d) 25°C 16 h photoperiod.
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Table 5 Survival rate of shoots preserved with sucrose solution 0 1 3 and 5% with various

conditions for 6 months.

Preserved conditions Survival (%) at different concentrations of
(temperature; °C /photoperiod; h) sucrose (%)
0 1 3 5
4/0 0 0 0 0
4/16 0 0 0 0
25/0 0 0 0 0
25/16 25 25 0 0
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Figure 19 ‘Kluai Hin’ developed from shoot preserved for 6 months.
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Figure 20 Artificial seeds encapsulated with sodium alginate prepared with distilled water (a)

and MS liquid medium (b)
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Table 6 Effect of coating of shoot explants on regrowth rate of ‘Kluai Hin.’

Coating Mean of regrowth + SE
Uncoating 50.00 + 9.85ab
Coating with medium 73.33+7.49a
Coating with water 34.17 £8.55b
F-test **
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ulSeunsnlao DMRT (p < 0.01)

Note ** Highly significant different at the 99% confidence level.

Means followed by different letters in column are significantly different by DMRT (p < 0.01)
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Table 7 Effect of storage duration on regrowth rate of artificial seeds of ‘Kluaj Hin.’

Storage duration (days) Mean of regrowth + SE
0 86.67 +4.91a
15 49.17 £9.17b
30 21.67 +7.70¢c
F-test e
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Note ** Significant different at the 99% confidence level.

Means followed by different letters in column are significantly different by DMRT =001
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Table 8 Effect of storage conditions on regrowth rate of artificial seeds of ‘Kluai Hin.’

Storage conditions Mean of Regrowth = SE
Dark 53.33+7.39
Light 51.67+7.70
F-test ns
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Mo ns =liuanaeduednihisdwgmeadansziuanieiv 95 nlefisud

Note ns = non significant
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Table 9 Effect of ABA on survival of artificial seeds of ‘Kluai Hin.’

ABA Mean of Regrowth + SE
+ 39.44+7.37b
- 65.56 + 7.06a
F-test *

nneing *uaneiuediiifodvameadanssiuanmiedi os nlesidud
swndodaaylunednlifeiuimiudiosnusidaiu Saonuandesuneadannns
wWSsuien Tas DMRT (p < 0.05)

Note * Significant different at the 95% confidence level.

Means followed by different letters in column are significantly different by DMRT (p < 0.05)
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Figure 21 Regrowth of encapsulated shoot tip of ‘Kluai Hin’ after cultured on MS medium with
22 uM BA for 15 days.
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