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Gamma Ray Induced Mutation in Chrysanthemum and Detection
of DNA polymorphism by AFLP
Wufinn Auaeau’ susde Sundiusut? Sv3quia 5931T05° Unun AUNEL° was EBNAS Sundiusuts”
Pantipa Limsanguan', Sontichai Chanprame?, Ittirit Ungvichian®, Pattama Srinamnguen®
and Sermsiri Chanprame®®’

! gudnaluladTanimneas aningrdeinunseans waz gudnnududanunaluladTinmnees diniaundudiednem
wagldeiuinemansuazimalulad drinnuanensIuNITNITEANANYY NFIMNY 10900

2 pedwilsun aasinuns AMUNeWEY IINeIdBINEATAERS IENUAMWIILEY UASUTY 73140

> antiideinenmansuazimalulaguvisusemealng Aasanais Unusnil 12120

* AnginenmansuasAaumans aninendeysm Ingnndunys Junys 22170

> AIAIYINYEIU AMZINEAT MUINLAY NTINEIRUINYATAIENS IME R NLaULATUTY 73140

' Center for Agricultural Biotechnology, Kasetsart University and Center of Excellence on Agricultural Biotechnology:
(AG-BIO/PERDO-CHE), Bangkok 10900, Thailand

? Department of Agronomy , Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Nakhon Pathom 73140, Thailand

® Thailand Institute of Scientific and Technological Research, Khlong Luang, Pathum Thani 12120, Thailand

“ Faculty of Science and Arts, Burapha University, Chanthaburi Campus, Chanthaburi 22170, Thailand

> Department of Horticulture, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University,Nakhon Pathom 73140, Thailand
fudes  wnedniou 2559 Received:  November 2016
Sufiu:  demeu 2560 Accepted: August 2017

* Corresponding author: agrsrc@ku.ac.th

ABSTRACT: The in vitro node explants of available commercial bicolor spray chrysanthemum
cut flower cultivar (unknown cultivar’s name) were acute irradiated with 0, 5, 10, 15, 20, 25 and
30 Gy gamma ray. The irradiated nodes were then cultured on solid MS medium.The higher
dose of gamma irradiation, the lower survival percentage obtained. The survival percentage of
5 and 10 Gy irradiated nodes were 100% while the lowest survival percentage of 3.3% obtained
from 30 Gy. Therefore, the LD, at 30 days after irradiation was 26 Gy. After transplanting in the
grower farm, the normal growth and normal plant characters of all plantlets were observed.
Change in flower color was observed in the dosages of 15, 20 and 25 Gy. The polymorphism
also observed from AFLP using 10 primer pairs and as the irradiation dosage increased,
the higher polymorphic bands observed. The dendrogram of the polymorphism revealed the
separation of chrysanthemum between normal flowers and those color mutants.
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Figure 1 The survival of in vitro chrysanthemum nodes and LD, after irradiation with gamma ray and
cultured on solid MS medium for 30 days

338 Agricultural Sci. J. 2017 Vol. 48 (3)



nsidouganAnsuintwileldfu
UVSunaufedifiniui denndesfuinuidoves
Lamseejan et al. (2000) ﬁwudwwmﬁ]mmﬁm
spray type &A1 LD, 14 141058 Tneeeniildsused
50 msamamsﬂu 25 30 Tu LLaumwmaamMﬂm
$U%ed uasilaused 10 1nsd whilufianansasen
Finuazisdaiuladuduianysalld uazauide
489 Thangmanee (2012) FINUINTIERALUILUY
LfﬁsJ‘U‘wé’uﬁmsﬁuﬁwaﬁﬂﬁma%ﬁuﬁmmam%’im
YpauARTALURYINAANAY IaedlAn LD, animm
S9d 26 1039 wag Lmaaammum'ﬁmmﬂa 51058
fivesidudnisinuongean YonNinN1IAeTes

ToLuganANIInTuLiolasuUTUuSE LAl

fraenndosiunidfouganaiusiudn 1wy sy
e Yamaguchi et al. (2008) Fanaaedly
LURRANATUS Taihel WuTuAadaRlasUSsEnmsn
fiUsua 15-60 138 dnsiinsenananiloldsu
Usina¥edgaty
msfiviina¥dgaudmansenusofivan
Fuil Kikuchi et al. (1995) s3unessdrilrosnon
A q nmeluwaaiiauandiduloooulaziin
chemical radicals filasion1sviuiizen nelviAn
nswasuulaminaituaneluwad nns
Wasuwdasanan anvilininanudeness
Mavinihitsng 9 veswad enaviliwadgnvinane
vialAnn1sulawadfiinUnAmniinduunnwie
Juussnazilifianeld waz Shikazono et al.
(2003) 9311871 wonannsasuLlasdlusssu
MSueudy Sdduhlninnsudsunlassiuan
viaelassadrsvatasTulaulsiagui nsilaslule
waninifiosanssduasiinisdeuserulunends
o1l S udIunmeldunsdauiinarinliiy
Srnunilenelude vwieonaiitudiulasiuley
Wi ‘vﬁaLﬁmmiw’ﬁ'amLUUﬂé’Uﬁﬁﬁaaﬁuﬁ
S“’M?’]ﬂﬂ’ﬂﬂi%ﬂ@’]\iﬂﬂu (translocation) ﬂ«’umﬂ‘m
AediTAnthug Lﬂ@miﬂmﬁ‘wuﬂﬁ nswasuulasi

winaundosifisdlatueg fusiinvosdunas
Snuduiiieades duineuRnundtusnniens
Lisen@inld widghnsdeusefuiusefumilou
duAlifinswdsuwlanini

2. WAvRLSIAran1sNaNevaRUyINIATULUAS
Ugn |
Watdulugaunansendinesnugnlu
annssIuAluwlasUgnueanunsng WUIFT
sondInnnaudnisesasiuladuund dauas
A ANWENTIRY YUIAR JUTIAzUUIALY 53U
ey lisheanduitliniunisanesed uenani
Wﬂmuamﬁaaaﬂﬂaﬂiﬂ dusunsnaneueenen
Ty mﬂmima'«aaaﬂumﬂwmwmLLiﬂ WU AU
W ATilaSUSAUSI 15, 20 way 25 N8
vaduiinisnansvesdneniind uusdnuasnss
aenderand ewunisnaneveiidunanesady
waznatgigsusaiueessulngluuisiunen
wiazaaniinsnanefiunnseiu Faansdnvasd
{h chimera sgnsdnauaianeniinaneanatiy
Aefildnwamdu bicolor Sindunendmdadaundy
Aumatiy anunsadangunsnaneeendu 4 nqud
(Figure 2) @a 1) nduasnidudunavduindes
w1 Ay 9n5ed 15 158 2) ndunendu
Andeslidnduninsdlaunau 91uIU 3 AU NS
20 wag 25 1038 3) naunendudvunlaundudsiag
$1uau 3 fu 91n5ed 15 waz 20 138 wavngu
) ndvaendudvnidin S1wau 1 du 1nsed 20
N3¢ Tnedaguinuudusenaudneaenisnaty
wasUSunadedly Table 1 FevraUSunassding
AINABUINAD 15 waz 20 136 druUiIIuSET
30 156 T dfusenTimiies 1 fu winjuuazdle
Weenugnlinunisnany
n1snanevesdnaniidunauiaindedss
namil wuiluniddeues Lamseejan et al. (2000)
fsnuiiugyanmiugnsinendisiiiuns

JsansSnenmansinuas UA 48 aUUA 3 AUENEU - SUNAU 2560 339



@ nmisusuUsvwusinadnihmsnangwusiuiungaualaal@inuuina:nssvasulnapipwinaw

edunuuniidnwardnenduilsinnuazlanen
dluilfedniosgoy LazIUITYVDS Nagatomi
et al. (2003) finsas@efadunuILUUEeSIRY
WRyseiug Tainel Iéusnany @ Wug daiusnane
flsynitustinsaTadulnndnefuiug Tainei uil
Fnondsuudathy dwnuidees Misa et al.
(2003) Ml FaAUNLINAUIURRLNARLS Latima Lag
Igfunaneig 2 fiu Jeildneniudsuandunadud
mﬁaqﬁu’afj widumilinduneniidnuanansainuuy
UnAfuluumasn @9 Schum and Preil (1998) 1

S1891uI LIS euEng 9 ATnsTuTIy
foyaliszyhluliaonliussdudunsnasvesd
pentuAnTuLnEs 55% Turasfinisnateves
ANWUTADNIITIBIUNES 15% Waz Lee et al. (2008)
euisftIdaeniinuiifimsnangldiiede
Avunvieuns nsnanevesanentimAenainen
msfisademaliAnnsunninuediduedsdsmane
mMsdsunlasesdsuuauuSueidmansy
nusensdsuwlasdsureinsnedlunaznis
HulUsvesdnean Shikazono et al. (2003)

Table 1 Number of flower color mutants resulted from gamma irradiation at 0-30 Gy

Dose of No.of  No. of No. of flower color mutants
Gamma  plant  normal Red- Yellow- White- White % of
ray (Gy) plant yellow red streak purple mutants
0 30 30 0 0 0 0 0
5 30 30 0 0 0 0 0
10 30 30 0 0 0 0 0
15 29 26 1 0 2 0 10.3
20 26 22 0 2 1 1 154
25 16 15 0 1 0 0 6.3
30 1 1 0 0 0 0 0
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Control
(non-irradiated plant)

Bicolor (white/purple)

Solid color (white)

Figure 2 Control (non-irradiated plant) and mutants of chrysanthemum flower color after irradiated with

gamma ray
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Table 2 Number of polymorphism of genomic DNA from certain chrysanthemum irradiated with gamma

ray at different doses was characterized using AFLP markers

No. of polymorphism at different doses

Primers Total of.
polymorphism o Gy 5 Gy 10 Gy 15 Gy 20 Gy 25Gy

E-AAC/M-AGG 9 0 1 1 3 2 2
E-AAC/M-GTA 12 1 2 1 2 3 3
E-ACC/M-GTA 8 0 1 2 1 2 2
E-ACC/M-ACA 11 0 1 2 2 3 3
E-GCC/M-GTA 10 1 2 1 2 2 2
E-GCA/M-GTA 13 1 2 1 3 2 4
E-AAC/M-TAC 15 1 2 2 3 4 3
E-ACC/M-TAC 12 0 2 2 2 3 3
E-GCA/M-TAC 5 0 0 1 2 1 1
E-ACC/M-GTC 0 1 1 2 1 2

Total 102 4 14 14 22 23 25
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Figure 3 Dendrogram of the mutant plantlets produced from AFLP technique using 10 primer pairs

and analyzed by NTSYS program
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