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Abstract

Natural breeding in banana is limited due to high sterility and parthenocarpic fruit. So, it gives
low fertility when breeding. This study induced mutation in banana genus Musa which cultured in vitro
and detected mutation by using HAT-RAPD. Musa cvs. ‘Kluai Hom Thong’, ‘Kluai Hom Thong Taiwan’
and ‘Kluai Hom Khieo’ tissues were cultured and radiated with acute gamma radiation at 0, 20, 40, 60
and 80 grays. These banana tissues were cultured on MS medium supplemented with 2 mg/L BA. It
was found that all banana tissues were dead when radiated more than 40 grays. Tissues of ‘Kluai
Hom Thong Taiwan’ and ‘Kluai Hom Khieo’ had 100 % survival rate when radiated with 20 grays while
80 % survival rate was obtained in ‘Kluai Hom Thong'. When studied LD, in 3 types of banana, it was
8, 22.5 and 29.4 grays, respectively. This result showed that each types of banana had different types
of tolerance with gamma radiation. This made banana tissues had different growth rates. The LDg,
gave different mutation characteristics such as short leaf, leaf curl, stunt and pale pseudobulb. When
detected their characters with HAT- RAPD technique by using primer E32, this method classifies the

genetic differences in banana trees from treated and non-treated radiation.

Keywords: Musa genus; gamma radiation; mutation; HAT-RAPD marker
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T,uLaqaLﬂTﬁNﬁlﬁ”luﬂﬁﬂsxLﬁummvxmﬂvxmﬂ
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AIFAUNIINANULRZUITLLI WA N FNW TN
WUINITNAIBLATBINANUTADTTIONG (HAT-
RAPD, high annealing temperature-random

amplified polymorphic DNA)

2. aUnsstuazisns
2.1 mad1enalurandlua AAA
WuENaa afiltlunnstnianisnane
UIn 3 w”u'nf ldun (1) ndreveunas (2) naw
nauNad lanin uaz (3) narunaNden
2.2 maatuaitatianaandlun AAA
TRUENRILROUNEY NRIURANND

v o v = 1 dq’ ad
vl,@l%’)% LaznNaIgnaNlgINIWanKILTaaI1uIT
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YBILUYINGA (2544) LA NALNZLADIU
mmsé’amiﬁzﬁgm MS 7iLéin BA anaudutu
5 afnINGaRaT (830 LazaAme, 2536) LuIaN
8-16 a9 aTniliAanie uarfoa
21M13§A3 MS M&n BA Anatudn 2 Saansy
@083 (Reddy et al., 2014) Wiagnihlfifiauan
malﬁqm%gﬁ 2542 °C @NULTUURS 37 pmol.
m?s" TaglWusaiduian 16 Talue s

2.3 @nwdSunmIIgununnuuRey
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Aadandusanndondvwmalndiass

i W lasSsFunuaLULL B gUNERAIBLAS g
AUIIFUNNNT Mark | Irradiator ﬁﬁm@%ﬁw
-137 (caesium-137, Cs-137) . uaduriiia o o
auduinisateFunuuILazidodiadod
walulad #a1UWITLUATNAWIUAINAIINENRE
WNHASART NUSNAIMSIFTZAU 0, 20, 40, 60
waz 80 1058 (Gray) lagudaznismanasd 2 6
F182 5 G20819 UENUARAIDENINIZIADIUK
81M13§A3 MS M&n BA ATyt 2 Saansy
dasaT iena 3 % 74035 % 1luan 4 fUani
MIUHUNINANIULLFNANY L (completely
randomized design, CRD) uatufinidasidua
3700370 (31 mv,) oW AUSIN s IE AN
Iwdusaunaruais 30 uaz 50 Lasifud (LDs,
w8z LDy) tilatdSouifisunudud lalasusod
(control)
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naasidule (Frwanan ANFIA AW
A9LaTANNEN9 LY kazANRIIWILLLNN
ludhunaily) lapnasassafmduiu my, ud
o o & A ' o & =2
mmmuamaaammﬂﬂunﬂ 4 gUon# audd
U My, LWIBUABUANALANEIIYBIA LR
#1835 Duncan'’s multiple range test (DMRT)
25037940 UA2ULATAIRNIBUTA
a1351a#é (HAT-RAPD)
2.5.1 MI@ILNABENI
Lﬁmﬁashﬂmaﬁuﬁuﬂé’mﬁmu
o A a o AN o @
MINYTIFUNUN UL UNAUN beanTa 2.4
FUIU 25 @T’Jashwiaw”uf Wz ldE w2
o A o (3 1 1 e 6 o
9 (control) $112% 10 A28819daWHE WIaN
v A & v ad 6
anadLdulassI5Lszynedann Doyle Waz Doyle
(1987) INNHUATIIROULUTN WAL BLOAI8NT
1AIN1TQANAUUFINAINENIARY 260 Uaz
280 w1 luLuas LATATIIFBUAUNIWALEULDAE
358180 InslWSTa (electrophoresis) lwiaaaznn
158 (agarose gel) ANULTUTH 0.8 % (Sambrook
et al., 1989)
a =
252 NIATIIRAUANUNUNALOULD
A28LAIBIRNNE HAT-RAPD
A {
lglwsiwes E32 sadulnswasi
mm’mLﬁuﬂ%mmﬁﬁmavlﬁﬂ?mmgaazha
Tatanuazliiioudiduanansuny (A3 uaz
AthY, 2562) INaaTIIRaUMINaNelunaIaN[B
A8 TIFUSI A UAUN LI WA IR
lasnaiiudSinudiduadind jisungnlaned
LUBLIRLAZATIIRAUT 10819108 3 AT LD
A s a 6 &
HuguNaauNUNGLOWLD
nidjAsengnlanefinaiss
Usznaudis 3 auaan laua (1) Uunigaenail 94

°C 1I%l2187 317§ 158U (2) UuN
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9unDi 94 °C Lulaan 30 I, grannil 46
°C 1281 30 3wl uazgannd 72 °C 1w
L3871 1 W IWIW 40 JOU uae (3) ﬂuﬁqmﬁgﬁ
72 °C 1iut281 5 W17 $1%2% 1 300 2N
ATIARALABRNNALD W ATBLANINT NI Ex
luasaznlss 1.5 % daudrsadiaaulusiug
(ethidium bromide) LLﬁmﬂagmfﬂﬁLLadﬁamw
hlawwauazinann (wgua uazame, 2556)
2.5.3 MTUATIZAKA
Wlsuisuaumlaniazain
A9vesmuRNWaLEnana2 81 3 Wis Ariw

v A AN o A o A
nIansTafuazldriunsansTaf lagWugn

A Ao ' A Yo o &
wunnudauandunkinislimyanwoldn 1
saunulf linuunudiduenduniandoaiuld
% = ) v o 3 a a Ag
suanwoidu 0 usrdw marsulszEnianu
LAdlan (similarity coefficient) LLa:a“f’NLLNuQﬁ
AINUFNNUT (dendrogram) dr8ldsunsu
NTSYS-pc 3% 2.01e T@ﬂLﬁaﬂﬁ'ﬁ'ﬂﬁﬁ’@nﬁimLuu
UPGMA (unweighted pair group method with

arithmetic Mean) (Rohlf, 2002)
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FOAARDINLNUIILYDY FRTTY UAZATAE (2561)
NANBINRVDITIRUNN NI UL UNI UG DA%
a & a & . ¢ = &
fwaasiiulugnindsoaida wuilasidud

Aa a € A A A a
N330aTaauaIawaasiiudd1anay WaSum
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idﬁLLﬂNN']LW&Jiﬁ\‘i“llu LTWLABINUINWIT LY B9

AT WAZADLE (2561) fdnwinstniildiie
manmewugluwliilgnuauiuinaslas
AIAUTIFUNNUILLULRLUNEY NUI1UTU
$idmAvdndanaliile Sidudnssantinanas
wananissdenisolusnwmeidoaie 1w
NMALAY (Ainit uazinnIon, 2560) wWin
(Jo et al., 2016) WAL (Taychasinpitak et al.,
2016)

n:' ¢ & ¢ & A Y & v & oV v o A A o
139N 1 Lﬂ@iL‘ﬁu@m’ﬁ(ﬂ’]U“IladLuaLﬂaﬂa’m‘Yl\‘l 3 Wuﬁq ‘V\a\‘ivl,@‘mﬂ’ﬁﬂ’]EJ‘E\‘IaLmSJN’ILLUUL%HUWN%LLN&

WAL AEILTuaT 4 sUa% lusnndseaisie

USINUTIR Wefidudmimeaaailoie (%)
WNNAN (Gy) | nawnaunad (HT) ARLTABNNDI AW (HTW) naienaudial (CVD)
0 0? 0? 0?
20 20° 0? 0?
40 100° 9P 60°
60 100° 100° 100°
80 100° 100° 100°
F-test * * *

* fanuuandsnunsifed e dian; aenwinwainguiunianlsaeaniidoanwiduns

Wisuineuaaied1835n13 Duncan’s multiple range (DMRT) iszaLaANaLTadih p<0.05

¢ & & o & o &
wWatidudniansvaindions 3 Wug

X - o oad X X 4 .
AT CTMCREC IR R LA g SEi Tauiiattianany
Sulapuiduainenaduidaraidiwld 5 9%
< o ¢ = & a @ a
nnuinasiduanisay (y) wasdSu1misa

o ad

LANNT (X) i 4 §a19 S mrnUSuImsIEn
vlndens 3 WUS @18 30 waz 50 wasifud
(LDyy W& LDsp) §28N15ILATIZRANUTNA RS
LUUDADDY (regression analysis) Wu*j’l‘ﬁlﬂ%mm
J98 8, 22.5 uaz 29.4 1034 gaNalwnauaY
Nad NAIVRBNNDI LARIW UWRZNIILRBNLT LA
a1p 30 1WoSIFUd (LDy) aNs1aL 2l

USU1IA3IR 25,355 Was 41.2 bN58 FINA bW
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NEILRANNGI NAILRBNNDI bATNIN WAZNEIE
waudnae 50 iafidud (LDs,) auiaw (3
1 1) Aoudazafiadainulidassf (radiosensiti-
i . o X Y ) B
vity) d190% Juagnudatunatsdizns 1w
fawdadew (UImys uazAme, 2561) Aitiulila
a a ) o o g ' Y '
wWisuifisuiundaWutau 9 i naaela 2x
uae 4x 461 LDy, 71 27 uae 30.5 138 Mus1au
(gnaait, 2542) IszAndIuA ARl LDy 7
50 vn38 (Sales et al., 2013) LA ALARINE L
naunaslanuhdelsumssddinin ualune
ATINUTINNRILNBUN DI bATIH WRENAILRAN

= = ' a = 4 & A s
LUEINAIN NVL’ZI dalInmId ﬁgﬂ N1 L wMTE W
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Nualchavee (2012) letaua LN soiaidainu
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fengrin
3.2 HAYDITIFUNNN MU LLDLUNARAD
ANHULTAHIIBALRAN
duiletfandronounes naduvan
Nadldnin wazndunauden Tdansssfunuun
WUULBOUNSWAYSNSIF 8, 23 uay 29 1038
LLéTawangﬁauuawmié‘aLﬂm:ﬁgm MS i
BA ANl uT% 2 dadnsudadas tduiaan 12
é’ﬂmﬁiﬂmﬂﬁlﬂummﬂmjnﬂ 4 §dah
A319FOUANBIA A IRINE1VBINAINY 3
wWug luiu myve-my, wudiniseigavlaly

g 9 vaINMBUdIzRLE TanuuanedIin

'Kluai Hom Thong'

»-A:»a
8 38 8
&
( J
4
LY
()

y=1.2x+20
R*=0.6

Mortality rate (%)

60 80

Irradiation dose (Gy)

100

nIstiAadIdnpdIAn (p<0.05) (@397 2)
MIUANTINVINMIBUGRTAUTHL I
ANALEANAINUNIRRAadIlREEAY NaAe
NAILRONNBINAIAAUENVENIWUELUTII m,v,-
m,v, fnsuansiniindu LL@iLﬁiaﬁ\ﬁ;u m,v,
FIWIBNILANTINNABD LAY @1INNNRILRAN
ﬂaavlﬁﬁfuLLaznﬁ'swaw‘ﬁmﬁﬁmmﬂw’mﬁuf
m,V,-M,V, wuindsmunnuansanindu 49
§OANRDINLINWITBVDIZUAN (2555) AWLIN
nan U"Lﬁglmwauﬁmf Doritaenopsis AsaLHN
mumﬁ‘m@ﬁm‘hmumﬂﬁu (Myvs) KA MATNNT
wansnRnndwawdsaiu Weanesidle
naaBng 3 Wi wudnarsnanidoaluiu my,
fmwunniudwds 3 1w Feinandunadse
m‘sgwﬁ'uﬁwLLa:m‘smmsmaqﬂa’aﬂ FINALANNT

e T A
wiauladdw

'Kluai Hom Thong Taiwan'

140
120
100

y=1.55x-5
R*=0.6792

Mortality rate (%)

60 80 100

Irradiation dose (Gy)

'Kluai Hom Khieo'

140
120
100
80
60
40
20

Mortality rate (%)

40

y=17x-20
R?*=0.8627

60 80 100

rradiation dose (Gy)

37U 1 anaFuARTIzAdIUTIMTIRLNNNT (x) AuesiBudnisany (y) naswizidsaduiag

4 §Ua% (A = NRILRBNNDY, B = NeNRaNNBILGRIN uaz C = naavaNtlen)
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M13199 2 FIUMIUANTINUAZANUFIVBINAILNT 3 w”uﬁj AAIMAIUTIRUANNUUAIUNA UL

wztRsadua 4 glanyt

ANWIBIN (mﬁy) AMUEIA (TW.)
Generation i
HT HTW CVD HT HTW CVD

Control 7.17+0.378° | 6.30+0.6072 | 3.33+0.232% | 3.03+0.229° | 4.90+0.362% | 4.71+0.288°
m,V, 6.6310.792° | 5.04+0.535° | 4.76+0.820% | 2.83+0.251° | 7.65+0.643° | 5.67+0.488°
m,Vv, 7.80+0.551° | 5.76+0.851? | 6.40+0.697"° | 2.62+0.173° | 4.25+0.351% | 6.08+0.337¢
m,Vs 3.07+0.521% | 6.72+0.715% | 9.74+0.723° | 1.90+0.225% | 3.86+0.228° | 3.30+0.164%
F-test * ns * * * *

HT = n&18%auned; HTW = N&18%naNnadldnin; CVD = narunauidon; TayaugadALaie + SE
N BINBI8INEANNNIANIuaeaNasInuduwAsIUS U s UaLaAs@2835A15 Duncan’s
multiple range (DMRT) N132QUANLT030% 95 %; * = AA2710uand 19N un19sdfad19dnadan

p < 0.05; ns = Lifianuuandsnwneaifesnadisadamy

@
[ o

A1519% 3 ANUNTSLaTANELeALYdlunFIeNg 3 mf RAI LATUTIRWANN LU UNA LT

WzL e TwaT 4 FUanw

anunely (Tw.) AnueNly ()
Generation
HT HTW CVD HT HTW CVD

Control 1.61+0.062% | 1.51+0.089° | 1.20+0.085% | 4.03+0.228% | 5.01+0.313" | 3.38+0.309?
m,Vv, 2.07+0.155° | 1.20+0.0822 | 1.26+0.0712 | 4.69+0.392%° | 3.95+0.3012 | 3.32+0.130°
m,v, 2.22+0.132° | 1.74+0.120° | 2.20+0.135° | 5.55+0.323" | 4.93+0.248" | 5.69+0.337°
m4Vs 2.32+0.101° | 2.92+0.099° | 1.90+0.083° | 6.26+0.274° | 7.45+0.203° | 4.94+0.256"°
F_test * * * * * *

HT = n&8%auned; HTW = n&1unaunadldnin; CVD = naronauidon; iﬂHaLLﬁﬂdﬁﬁmsﬂiSE
fasnwInmsingeRadianluasauilidoatmdunisdSouifisudaiodas35n1s Duncan's
multiple range (DMRT) 71520 UA13L 503 95 %; * = faruuanadisnunisaifaedrsdvudian
p<0.05

ﬁﬁuﬂ’l’]&lgﬂladﬂﬁﬁﬂﬂ% 3 Wug e wounasldniuuazndrenandeinlasusoas
laTused wm’wmmgwamﬂalmjﬁl,ﬁ@fu mmqamnn’hﬁumuqu lag@ndanauise
8ARY (M,v,-m,va) laanaasnaanasf lasusaas 289 Abdulhafiz uazAmE: (2018) TIWLI1GUA
AMNFIRBLNINAUAILAY G9aNasINRAGANT VL@T%’U%’&ﬁluﬂ%mmﬁgdifuﬁmmgwaaﬁua@aq
Wiaanign stwzﬁﬂﬁﬂs:mums@LLﬂ%’ﬂm LﬁaLﬂ%ﬂuLﬁﬂuﬁ'ﬂﬁumuqm wananit 28w
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