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Induced Mutation by using Gamma rays in Bougainvillea cv. Sawitree

ATUYW I0A3, TRy LT AaRnne, Nayw aauwn’,
w3IATY ANaswd® uaz Ae pitdyynils’
Waroonyupa Judsri', Thunya Taychasinpitak”, Peeranuch Jompuk?,

Narongchai Pipattanawong® and Vichai Puripunyavanich®

Abstract

Mutation breeding of Bougainvillea ‘Sawitree’ by acute irradiation was carried out. Completely
Randomized Design was used. Stem were irradiated with the dose of 0, 10, 20, 30, 40, 50 and 60 gray of

gamma ray (dose rate 2.32 Gy/min). The radiation doses that resulted in 50% death rate (LD ) was

50(120day)

approximately 32 Gy and 50% growth reduction (GR ) was approximately 7 Gy. However, the radia-

50(120da
tion treatment clearly led to the decrease in survival (percy()antage and growth percentage, corresponding
to the increase in dose radiation. The most appropriate dose of gamma radiation for inducing mutation in
bougainvillea was 20 — 40 Gy for the Sawitree. Regarding mutation, the results revealed that irradiation
could induce morphological changes of leaves, i.e., leaf variegation pattern, leaf shape, leaf color, leaf
size and bract. A total of mutant plants with the leaf patterns changes to aurea-albino, margined, secto-

rialed and bract changes to orange-red were selected.
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T AATIRTEN Y ATZINHAT URIINRULNEATATAS N3N 10900
Department of Horticulture, Faculty of Agriculture, Kasetsart University, Bangkok 10900
? mﬂ%ﬁq%ﬂi:qnﬁLLa:"laIGnImJ AMZINEAAAT WM ININABLNBATENFAT NFINWY 10900
Department ofApplied Radiation and Isotopes, Faculty of Science, Kasetsart University, Bangkok 10900
s gutﬁ%’mm:d’]Uﬂﬂ@]mﬂiﬂ@ﬁmim]ﬂm AN BATURINGNRUINHATANTAS NFaLNWY 10900
Center for Research Development and Technology Transfer, Faculty of Agriculture, Kasetsart University, Bangkok 10900
* gontiwnalulaiiuafosurIT@ (29FNINAITH) WATUIEN 26120
Thailand Institute of Nuclear Technology (Public Organization), Nakhon Nayok 26120
SuSes  : womaew 2559
SUARWN © nIngaw 2559
" Corresponding author : agrtyt@ku.ac.th



430 msysyysodlboilniugaias Ui 47 avil 3 fuggu — 5uAY 2559 2. Inmaasingas

o

UNANLa

miﬂ%'uﬂgaﬁ'uﬁflﬂaaﬂwﬁufaﬁm‘% AATNNIRNYTIRUNNULUULRLUNAY Db FDNLWNALWIAE
AUAROTUAITIA(BIANITUIITY) NTENTIINBIMFASHALINA I UlaE JIRTauATUIEN BaTNSIFNANY A
2.32 1N36a3WININILNBNIINARAILLL CRD 3Nan9dN1USu10s 0 10 20 30 40 50 waz 60 LN3E lagil
o & A a o ad ° o o v ¢ A Y v & a a =<
’mqﬂszmﬂLwamﬂsmmsaaﬂmm:aummﬂ%’lumsﬂsuﬂgawu@,waaWwwu‘gmam IINNITANHINY
1 s 6
) WNNY 32 N385 WAz

50(120day)

) WAy 7 1nsdatne bsnany
50(120day)

o A o [ Aa a a A v € a _Aaa @ A )
ﬂ’]i@ﬂﬂi\?ﬁﬁ@Nﬂﬂqlﬁa@liqﬂWSSQ@‘ﬂQWLLﬂzﬂWSLQTQJL@IUI@TaGLWaﬂﬂqwugﬁ’]')@iuLL%QIHNQ@@GLNavl@lill

3 PRnadsEnildiesihwuiandeions 50 wedidud 71 120 Ju (LD
PunmSsanlidraanisiadyduless 50 wasidud N1 120 34 (GR

a o aA £ a o A A o o @ v & A Y v &€ a A '
ﬂimtvmaﬂgwuﬂimmﬁmmumﬂmm:aummumiﬂsuﬂgowugtwaw\hwugmamagluma 20 -
40 38 mimm%’a?«ﬁwaﬁﬂﬁ’l,ﬁ@&'ﬂﬂmzmsﬂmﬂI@mﬁ@ﬂ’mﬂﬁyuuﬂaagmmunﬁ@mmaﬂu Fua9lU
13zau awIauadly uazawavuadlulszay mﬂmiﬁmﬁaﬂﬁﬂwmzﬂmmjaqLﬂaaﬂﬁﬁufﬁiﬁﬂﬂumumaa

A o A A o ' A ' = a & ' o A '
lufisnwalufafinte duveumaes @essly waslawalulnaan Tusruvasludszaudamalng

J =} s & = U
Au wuRlUUTzaudwRLAIaNEY

arday  Wasih FaFunuan MINsPFUUDALUNTY MINARUE

AN igidulaldlugninuisusdsuaznude

FRNWLAR BN LA a (Kumar and Prasad, 2002)

Wasiln(Bougainvillea ssp.) \Hunssowlsd

ARAMURILINY HANINNITNAMURILINUAQE
P= - %] v o A a A v

Eﬂ‘ﬂSOLLﬂ:ﬁﬁu"ﬂa\‘]l‘]_l‘]_liz@‘lllLLﬂ’JElG&llUﬁL“]J&I’JL‘IJN
v o o Aaa v & & A
danuinanniiiaala vawutazisluifeunua
lusmzneanaanlunguisiegioiiuaiiy
unulEnusnIwn latdwatneg Duniloudan
LRUINWDLIILNIHANE LWaaﬂvaﬁgnL%ﬂniﬁLﬂu
‘30U lUsEeY” (Narong, 1990) 1JuiNad
RUUINIANULEIUTZAVAIANTURZRDIUA LAZE
gantnbtUsslumiluwsasvasnadn bilszau
ladnszans ldaauanls ludu (Roy,  1987;
Sharma and Roy, 2001)

Wasiln (Bougainvillea) 1w laiEndu

1sz1nnTaLdey (scandent) lulszaulFaaay

%aﬁwﬁnmﬂgﬂﬂi:ﬁummi Twdeaniasiin
(Bougainvillea  spp.) %’mgﬂmaﬁmmﬁu
(Nyctaginaceae) Zanr1tialulszinauinds
(Kobayashi et al., 2007) fgdufiudouss Jau
NUNULAzUSUAITAUEANLIAR N LA AR
drwrlFlunisanuasaaui NIVLIHRUT
WosihReurinlagnistingn ﬁmm@éﬁg\uwivjmﬁﬂ
fanalng ﬁﬂum%umwﬁ’]ﬁua%}mﬁalu
(Gordon, 2002)
mﬂﬁﬂmimﬂ%ﬂ%LLﬂWﬁdgﬂﬁWﬂ%
ﬁm%’u%ﬂﬁﬂﬁl,ﬁ@msnmUﬁuﬁjl,ﬁaa%omm
WAINARIEN NN BINTINUANT inafiaid
mwﬁ’lﬁryasiw?iwimamsﬂ%uﬂ;aﬁuﬁ:ﬁm
iasnnivunoni lisudauuaslvnaaisie



2.INUNTASINYAS

I 47 29wl 3 usgn — sunaY 2559

msysuysoifoodhiugmdas 431

WBUNLITNIAI3 W (Wi et al.,, 2007; Shin et al.,
2011; Senqupta et al., 2013) laginaianisans
FIFUNNAN Lﬁam?ﬁ'ﬂﬁﬂﬁlﬁ@miﬂmﬂﬁuﬁﬁ
gunTaa IR lulnd (phenotype) ThurANwlu
WALANEME 1% Faan Fluanwmeduifouass
i’auﬁ'aé’nmm:ﬁf*ﬁaé’uaaﬁwvlﬂ;jmﬂmnﬁaﬁ
a £ & @ =< & X2 o , v A
VW 1 udu n3fnsaTIRasiiaNugaiun
v a w A > [-% 6
'ﬂz’lfﬁmﬂuﬂmsmmammumlumsﬂmﬂgawuq
d‘l % 6 a A d' U
Wasihiuganiad iiNaaieanunaInauves
= ~ [ ' Vv oA A A
faan Flulszau LLazgﬂmﬂULLn@uwmsﬁw
ANBUTNTIOUADUTININTIRILINN TN TUANT
mijﬁﬂzﬁ'@%'@mm:é’m%’umsﬂgmﬂﬂﬁ
3209 I@ﬂﬁﬂ’sfmmwﬁ'ﬂ'jwzvlﬁﬁuﬁﬂmwaa
LWaaﬁhaﬁm%ﬁﬁﬁ'ﬂﬂnﬂwluﬂﬁsLﬂuﬁuﬂﬁajLﬁa
= A = A A& Ao v A
Lﬁuaﬂ%uamamanmﬂumaomwaaguﬂm

'3 Aas
qﬂnsmuamﬁmi

% d' Y % 6 a A d' a o 2 g;
@uLWaanu‘gm’ms TINANHIUS VDFY
ﬁﬂﬁlmmmamﬁ@Lﬂum:ﬁ;mmu%a@ﬁu Ty
UseauiiFa9 111LLﬂZ@]aﬂﬂlu’ngﬂﬂ’j’]ﬁufﬁ’ﬂﬂ
(m.qswoﬁ InFu3uan NNATTINTRIN AAS
LNEAT YA INIRILNHATATRAT Lﬂuﬁﬁﬁlﬁmﬁﬂ
UssinaWaUdusg ¥ w.a.2522) taSuunadn
LW aaﬂwﬂ‘ufaﬁm‘% Tagnisiindlanszansawia
3 947 3010 1 — LuRaIINNLNIzE N W e
g 6 a a v a
wuﬁqamm‘l%aaﬂsﬂﬂi@mmmqﬂszmm 6
%] 6 o o A = Qs v
U9 1 T eI RUAN VLU LRI UNA A8
a o A 2 A o ° A o AA
LTI TIRLNN NI TIRGduRILAasIRAD
& % Aaa A 6
Tauaad-60 o gontwinaluladfiiafes
WAITA (BIANITURITY) NTENTIINLIARAT
LazNAlnlal 9RIABATUILN BOINTIRNANY

fa 232 InddaduflasaruNUTu1mIIR

(dose) 10 20 30 40 50 Waz 60 N8 warlian
L1‘7\|aaﬂwﬁuﬁfaﬁ@%ﬁ"l,xivl,ﬁ%'ummw%'aﬁl,mwm
\Junguaiugu (control) MIANIATIRINNTINN
Lmumiwmamuuquawyirﬁ (Completely
Randomized Design: CRD) lagilasnluns

A a v ad ad a &
NARAY AD USUNIATIR TIUNIRUA 7 NINLUBG
NINLUUGRE 3 T B8 5 AURAINNTIIATANY
FimiduwiNasflrandasnlasussauas bu'layy
%’a%ﬁ’mﬂgnaﬂumzmwmm12 17 393 naz 1
A543 LLaﬂﬁﬂmﬂﬁﬂgm 16-16-16 FUavaz 1
A3d

miﬁ'uﬁﬂ*’ﬁagai‘@mmgwaa@”uﬂ'au

o A ™ o A a w A
2UTIF UaTNAINNANBTIF NI UTIRA9
lagaziinisdianng 30 TundsannIanuisa
1 dl v o a Aﬂl a o A
A leaziin lU RN anIUS U IR IRULNNAN
nvldATaan1saiyauless 50 1adibua
(50% growth reduction; GRso) tiinn1guiiy
Tayn 6 AL LA REITN LW MT9TZL2LIAT 120
[ di % a a o
1 iivadansasydulasaslunszludssauuas
o v A2 o v o @ Pt o o ¢
instuindayaduiiwinduwilaslawug
A AdA Aa A a o A A o o
1A03INTaaTIALNaNIUS U IR IIRUNN ATV A
duiasiniugandoions 50  wafidud (50%
lethal dose; LDso) MAg39328120981 120 % LAz
° o oA o A Yy v &€ A Ada o
vnmsdaliendullesihwuisndasniians e
waNeN lanNanemelan 15w Jlulszau &lu
gﬂiwlu ety wIansian MmuFsuwwilaglyl
PIMNBUAINITAALFANWAZATIIFOUANBULNNT
ﬂmmLﬁaﬂuﬁﬂﬁaaﬁlamaaé‘ﬂwmzﬂmﬂﬁvlﬁuax
=1 P=| ™ ™ -5 6 a dl I

LﬂmuLﬂﬂﬂﬂuaﬂwm:maawugmuLwaLﬂu
ﬂiziwﬂumsﬁmimﬂﬁ?m%'umisiaLa%uﬁunf
dalulunaniae Aenzdtayan1eaia Tagld
Tisunsu R



432 msususouoodhiuzadas I 47 avi 3

WU — BUIAY 2559

2. INYNTASINYES

Figure 1 Bougainvillea cv. ‘Sawitree’
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Table 1 Number survival plants and percentage of survival plants at 120 days after radiation treatment of

bougainvillea 'Sawitree'

No. of
Dose No. of Percentage of survival plants
irradiated
(Gy) survival plants (compared to control)
plants
0 15 15 100
10 15 15 100"
20 15 13 86.67
30 15 8 53.33
40 15 6 40"
50 15 4 26.67°
60 15 0 0°
F-test *
C.V.% 22.537

Note ** Significant level at 99% with different superscripts indicate a statistically significant difference

when compared using Duncan’s New Multiple Range Test (DMRT)

120

100 LD 32Gy

500120day)
50 y=-17.619% + 110.95

R*=09614

40 -

Percentage of survival plants
(compared to control)

0 10 20 30 40 50 60 70
Dose(Gy)

Figure 3 The relationship between irradiated dose of gamma ray and percentage of survival plants compared

to control of bougainvillea 'Sawitree' at 120 days after irradiation
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Table 2 Vegetative of bougainvillea 'Sawitree' at 120 days after irradiation

Bract (cm.) Leaf (cm.) Mean plant Percentage of plant
[()(:: width length  width  Length height height compared to
(cm.) control
0 116 191 278" 420"  13.258" 100
10 114 186 288" 428"  4.432° 33.333
20 115 189 265 ° 418"  1.752% 13.213
30 111 1.83 285 4.38 1.234° 9.306
40 110 180 255° 396  0.904° 6.817
50 110 1.80 249° 405  1.873" 14.125
F-test ns ns * * **

CV.% 1155 997 1558 12.05 10.67

Note ns Non Significant level at 99%
* Significant level at 99%
** Significant level at 99% with different superscripts indicate a statistically significant difference

when compared using Duncan’s New Multiple Range Test (DMRT)

50(120day)

80 - y =-1.4652x + 66.096

100 -4 GR =7 Gy

2 =
w0 R? = 0.5862

40

Percentageof plant height
(compared to control)

0 10 20 30 40 30

Dose (Gy)

Figure 4 The relationship between irradiated dose of gamma ray and percentage of plant height compared to

control of bougainvillea 'Sawitree' at 120 days after irradiation
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Table 3 Mutation frequencies in the M,V,generation after gamma irradiation

Dose No. of No. of Characterization of mutant Mutation
(Gy) irradiated mutants frequency (%)
plants

0 15 - - 0

10 15 - - 0

20 15 2 Mutant1 Leafsize, Leaf shape(Fig. 5)

Mutant2 Leaf color, Bract size(Fig 6) 19:99

30 15 1 Mutant3 Leaf color, Bractcolor (Fig 7) 6.67
40 15 - - 0

50 15 - - 0

60 15 - - 0

Figure 5 Effect of gamma irradiation at 20 Gy on leaves of bougainvillea ‘Sawitree’
(A) Leaf curl
(B) Leaf shape wasobovate

(C) Leaf shape was rhomboidal
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Figure 6 Effect of gamma irradiation at 20 Gy on leaves of bougainvillea ‘Sawitree’ in MV, generation
(A) Stem

(B) Leaf and bract of the original cultivars

(C) Leaf patterns were changed to albino, margined, sectorialed and leaf size was increasing
(D)

D) Bract size was increasing

Figure 7 Effect of gamma irradiation at 30 Gy on leaves of bougainvillea ‘Sawitree’ in MV, generation
(A) Leaf patterns were changed to margined

(B) Bract were changed to orange-red
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Table 4 Characterization of mutant in the M,V,generation after gamma irradiation. Compared to control at 120

days
Original cultivars / Dose
Mutant ©y) Stem Leaves Bract
Original cultivars 0 Mean of plant The ovate leaves are The bracts are dark
(Figure 1) height was 59.72 green.Mean of leaves pink, or purple, flowers
cm. width was 2.3 cm. and  are cream colored.
leaves length was 4 Mean of bract width was
cm. 1.1 cm. and bract length
was 1.8 cm.

Mutation no.1 20 Plant height was Leaf curl, leaf shape The bracts are dark

(Figure 5) 15 cm. wasobovate, pink, flowers are cream
rhomboidal. colored.
Mean of leaves Bract width was 1.2 cm.
widthwas 5 cm. and and bract length was 2
leaves length was 7 cm.
cm.

Mutation no.2 20 Plant height was Leaf patterns were The bracts are dark

(Figure 6) 23.5 cm. changed to albino, pink. Bract size was
margined, sectorialed increasing. Bract
and leaf size was widthwas 1.9 cm. and
increasing. Mean of bract length was 3 cm.
leaves widthwas 2.3
cm. and leaves length
was 4.7 cm.

Mutation no.3 30 Plant height was Leaf patterns were The bract isorange-red.

(Figure 7) 18.5 cm. sectorialed. Mean of Bract width was 1.1 cm.
leaves widthwas 2.6 and bract length was 1.7

cm. and leaves length  cm.

was 4.5 cm.
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