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ABSTRACT: Rain lily has become a potential crop for ornamental landscape elements and pot plants that require
morphological diversity. This study aims to induce changes in flower and leaf morphological traits which will be a
benefit for the breeding program by using gamma ray. First, the radiation- sensitivity doses were preliminarily
examined in Zephyranthes ‘Bangkok Yellow’ and Z. rosea. The results indicate that the median lethal dose (LDs)
and the median of growth reduction (GRs,) are 9.8 and 10.5 Gy, respectively. Then, other varieties included 2.
‘Chinda’, Z. ‘Double Lotus’, and Z. ‘Dr. Tan Chiang Soo’ were irradiated at low (6 Gy), medium (8 Gy), and very high
dose (12 Gy). The morphological changes were variety specific at the highest percentage of 10.0, 21.7, and 3.3 %,
respectively. Furthermore, the changes in flower color were higher than petal size, petal shape, leaf form, and leaf
color. After growth for four generations, five different types of chimera patterns in bulblet were established base on
the morphological- changes in flower formation. This finding will be a benefit for selection processes of the
morphological-changes flower. In summary, the induction and selection processes for morphological changes in
Zephyranthes spp. were successful in generating appropriated characters that have a commercial value. These
processes could be used for other Zephyranthes genetic improvement.

Keywords: acute gamma irradiation; plant breeding; chimera pattern; bulb

* Corresponding author: pangjai@aru.ac.th

Received: date; March 8, 2020 Accepted: date; October 21, 2020 Published: date; June 5, 2021



mailto:pangjai@aru.ac.th

ununes 49 atuil 3: 643-655 (2564)./doi:10.14456/kaj. xx 644

unin

Uadu (Zephyranthes spp.) Wuldinen farduldduuuuial (bulb) dneglulsdndunds (Amaryllidaceae) wu
11nN31 90 wila (Tapia-Campos et al 2012) fAududauinauauiigueadndln uazensiaufiun fanumumiusoann
wiaudsuaraumunibu (Katoch and Singh, 2015) thiufinenfiansany uagdaaumannuanevesdnen aamanenon uax

o =

FuIunduaen (Marta, 2005) Jslleudgnuszaundas Jagduinensnsiaundifumenisiauduiug (cross breeding)
fidodialumadenguan iesandnnuleslulsuuasduaugslasluleniimnuuansnatugs (Felix et al 2011) usnainii
Famutgmanmswaudaeslifia (self-incompatibility) wagwunsiiamdauwuuielninda (apomixis) 8nsae (Chowdhury
and Hubstenberger, 2006)

mswaniuglasdnihliAsmavdsuamsdugiinededdunun [Huisiaunsoilifensdsuuas
Tuszaufidue neliiinnuwUsusiumaiugnssuliiduednad (Tan et al. 2019) fanudasady wazsiagn 3ngIudaya
94 IAEA Wuﬁmﬁmumsﬁ’wmﬁaaﬂﬁ%’ﬂﬁﬂﬁlﬁﬂmsLU?{wuﬂaaé’wmzmaﬁmgm?mmé’aa%’qﬁmumﬂdw 1,650 wTn
(IAEA, 2020) MsWaunugldussAumesdunuumululiussdunateviin wu nuatuny (Aygr$nd uazdnnien, 2560)
Aumesilly (aiivw wasAny, 2560) dulzsnd (U3 wazAny, 2561) LUtyaue (Soliman et al. 2014) VLA (Pallavi et al.
2017) 2ty Z. grandiflora L. #dniliAnnisnangluanindasade udaindnuasinunilunonuasly fannuiaund
vasluannsadievenmaitugnssdls (Samunnsal, 2555) Matailivssiueiinsiaunsadndendnvas fdsuuag
T@dne Tnannsemdendnuasidanadiu Wy a JUS9 anane vuianensednuazidevesiiy (Datta, 2012) agalsfinu
naiasuudasiiny fnifeduludeoundnideuseuiedadeunifiontilawen (chimera) fvdunsuenideidodii
mMswasuulasmandeonannidoifeunisadudesitme (Schum, 2003) dwsuthiunsiddildaudulseinntad wlm
AN auxitiary bud) Fausnailussneusenduisadinauties fdumnifnnaudsusadueadnguil
withliignueshAuiiintulminignnsediinsudsuwlamesmsiugnisdsenahlildneniiidnumemsdugu
Inendsuutatli uenaniinisdadeninemueniorsanmainlameslidnde

ﬂwaﬁnmﬁﬁd’fmqUigaaﬁl,ﬁamﬂfﬁmm%’ﬁmenﬁmmgauﬁm%’uﬁ&umﬁuﬁ:ﬁaau Lag@nwinmsasundaimg
dugrineniliatuanmanefadunuuuuideundy iquﬁgﬁﬂmgﬂLLUUlﬂLuaﬁﬂuﬁaﬂ’qauﬁm%ﬂﬁumwﬁmszia‘wwﬂﬁué

sold

/N1sAnE
NIIATEURIVIAURAZNITDIYIIFUANNIMUULRIUNAY

W3R ulasvereWuddie3sutadiu (ydined, 2561) i olildtaAudidiugnssufoady iewataiu
wigdulafiad vhennuazenn fasinuazluiie udaidludisy 3 FudeunsmededununuuuBeundy 78nsUsnasd

s

(dose rate) 3.74 \n8/uil MeiATeseTadwnuIINTATY (Mark ) o Audideiiuedesnalulad aminenduinuasmans

'
a

waansanessdiithAunveeiugaeIsuusEu Inethludwudanuanluwwids uiu 6 dav udrdeuanludanguan

Usgnaume Aumuy:nmuteniiduunavdiv ludwsdu 3:1:3

sfiunimmassinsuiseanidu 2 nsvaaasdail

nMsnAaedi 1: MavlRunadivangaudmiutmiliAansisuuuamduguinenlutanu
TIBHUNITNAGBIRUY Factorial in CRD lagn1eF9dunuauuutdguna 31u3u 12 s8au Usenaunie 0 (Yn

AIuAN), 5, 6,7,8,9, 10, 11, 12, 13, 14 uaz15 158 urazsEuUIEnaURlY 3 o1 9 8% 591 AuvInu 2 ﬂ’uﬁ: Ao

Z. ‘Bangkok Yellow’ waz Z. resea waan1sanessdihimdduluseneiudaeiuisdin (qdined, 2561) Ing 1 wuvadu 6



KHON KAEN AGRICULTURE JOURNAL 49 (3): 643-655 (20221)./d0i:10.14456/kaj.2021.xx 645

1% ° Y o

du uavhnistuiindeyadnuiwdunsendin anuerdluwasiuiluluiemeassvdnisaiessdnn 7 Tudmu 6 a3
WA AMIUTUAUSIETYI AN 50 % WadlasUTIE 35 JU (LDsyss) wazUIunussdniilianueniluanas 50 %
(GRsgzs) MAAASUTIE 35 Tu wionadwaunsdmsuldmuumeasiunasdnilinmsasydulavesdundlasused 35 Tu

anasuszanad 0, 15, 30 Way 65 % Maelusinsu LDy, Calculator (AAT Bioquest, 2019)

N1INARaL 2: NsAnwdnaEnane wassunuulawesluiitanu

UNUNITNAABILUY Factorial in CRD Tagd19adaau 39wy 5 Wug Usenaunde Z ‘Bangkok Yellow’, Z.

'
a

‘Chinda’, Z. ‘Double Lotus’, Z. ‘Dr. Tan Chiang Soo’ Wag Z. Rosea 1121839@UNNNMUUREUNAY 91UU 4 53AU 9
ﬁwmmmﬂaumiﬂuaaﬂs'wxlmm’%zyLauimé?fﬂﬁmﬂmsmaaqLLiﬂ Usenaumie 0 1038 (YAIUAY), 6 4038 (5zHusn), 8 1N
(sxdiutunany) uar 12 1038 (sefugann) Fausinassdiasyilisnmniaesydulamdnisaissed 35 u anasszan
0, 15, 30 ¥ 65 % MR Tnsusazsedutsznaudae 3 91 4 ax 20 fu uasUgnluaninuamanos m wWNIne1des1
Apnszuasaiogse seminadiousanau 2560 - fugeu 2562 WleAnwidnwaziiinannisnans Uszneusy dnen Ay
17ndU AnaN1enau mnuenlu Uy suuulawesiluidhiu wasmsasivesdnvagasuuvadly Tnetufinga

mﬂjuﬁ 1(M,V,) ﬁqjuﬁ' 4 (M,V,)

NFAATIEAdaYANISEDA
idayauniATEnANULUTUTIUNERAA283T Analysis of Variance (ANOVA) kagluTeuiiguauuansineves

[ a

ANRAEA835 Duncan’s multiple range test (DMRT) f1sgAuAIILT U 95 % waznAaauAMUFUNUSYeITaY a8

£ o o o« a

Fuuszandandunusuuuliiesdu (Pearson product-moment correlation coefficient) fisgauAIUT LW 95 % A28

3

TUsunsudu3agy SPSS statistical package

nan1sAnwIazIaTal
NavasfeduNUNiEdNTINITTONYIN

dlens9aeudnsIn1s5eaTinues Z ‘Bangkok Yellow’ wag Z. rosea ndanisatesadunuunduian 35 Yu wu
SnsnssenTiniuanaaileldsuuTinaied 6 1n3d (94%) waw 7 136 (96%) Muddu wawiha 2 WuslishsnissenTinan
asegaImsuiiolesulsunnsedlugas 8 - 13 138 (Figure 1 A) wanslidiuindnsnissentiasmaudioldsuusunnsed
unuangedu ddliuaudsadiululiaenuatovin iwu vindu (Pallavi et al 2017) uazunafleds (Sahariya et al. 2017)
nsfidnanissentinanaserainainisdunundmalnenssieasiugnasuuasyliUinueyyadaszgeiu udneliiin

mswasuuvassziulaslulsamdoduluniends (Blagojevic et al 2019)



ununes 49 atuil 3: 643-655 (2564)./doi:10.14456/kaj. xx 646

@ @ G ----- Z. ‘Bangkok Yellow’
L10 . N
1100 120 ] Z. roseq
100 =~ 100.0 A
20 — 9004 —
— < =
e 2 800 ] =
< 1 < p =
= “E'D 70.0 g
© 60 1
3 c 60.0 E
'S 50 @ 500 5
5 40 45 400 c
v 3 @ 300 -
— (3]
20 200 2
10 10.0 4
0 0.0 I+
05 6 7 8 9 10 11 12 13 14 15 0 5 6 7 8 9 1011 12 13 14 15 0 5 6 7 8 9 10 11 12 13 14 15
Radiation dose (Gy) Radiation dose (Gy) Radiation dose (Gy)

Figure 1 A, Survival percentage; B, leaf length percentage, and C, leaf number percentage of Z ‘Bangkok Yellow’
and Z rosea at 35 days after irradiated with gamma ray. Each point represents the mean + standard

deviation.
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Figure 2 The median lethal dose (LDsy) and the median of growth reduction (GRs,) of Z. ‘Bangkok Yellow’ and

Z. rosea at 35 days after irradiation.

navasfedununran1siUfsuLUamedugIuInevestIfu
Wevhnsanesedunuunludifiu 5 Wug Usenaunde Z ‘Bangkok Yellow’, Z. ‘Chinda’, Z. ‘Double Lotus’,

Z. Rosea Wa¥ Z. ‘Dr. Tan Chiang Soo’ AiUsanaussdein (6 4n56) Urunans (8 1nsd) wargenn (12 1n58) wunisidsuwdas

voadnen (13.7 %), vunaAndu (4.7 %), JU1ndU (10.7 %), JUnsslu (1.0 %) uazdly (6.3 %) TathRuynitusilesuuimnm

v ¢ o

$9d 8 1n3¢ AgnTINsAgULUaIM TN UIMeNTININYNETEIEgeRgalas Z. ‘Chinda’ d§ns1msidguudassiugenii

wusou Ineswunidunisnansludrunenuazluwindu 32.7 wag 15.0 % A1ud1eu §1915U Z. ‘Double Lotus’ Wung

q

wWasuuvamedugiuinergallolasuusuinsed 12 1nsd unndndlelasuied 6 nsd udludn 3 s laud Z ‘Bangkok

¢ o

Yellow’, Z. ‘Chinda’ wag Z. ‘Dr. Tan Chiang Soo’ ndunuindialasuusunassd 6 nsd ddnsniswasusamisdugiu

v
YR v o o

menaninilolasused 12 1nsd (Figure 3) Aaiuusuimssd 8 unsd Wuviunaddnmuzandmivtniiliinnis

v
'

Waguwawnadagruinelutiiu uenanddmuinuiunisd 12 1nsd afuarundemesononluszdugs 1w neliAa
nondn nanndnssuazliviu ﬁﬂwmwmﬁu@wLf]uwaa]'mmﬂﬁ’f%“ui’aﬁﬁqqLﬁulﬂwma]ffa‘[,ﬁl,ﬁmmmﬁﬂﬂﬂmuszﬁu
1Aslulay (Rochanabanthit and jompuk, 2014) AL8ule (DNA) w3 ea1atinnalnedu epigenetics L4y N15LAA DNA
methylation TushuvtislusTumes dsnalvinisnensia (transcription) vgaueinly (Lee at al. 2020) dmFunsiasuuas
msdugwIneranyaiug nunsidsuulaslunengsniily Faiismsnaiuasuulameduguineivesiiiudieldsy
U3nau$ed 8 1038 FedidmanisiAsnutasvindu 1.7 - 21.7 % farlndiAesfudnsnisnaisvesunauna Alan 24.05 wax

39.15 % WieldSuUSunaded 10 uay 15 158 audeu (Kumari et al 2013)



ununes 49 atuil 3: 643-655 (2564)./doi:10.14456/kaj. xx 648

80.0 -

O Flower-color

70.0 1 I [ Petal-shape

& 600 J @ Petal-size
)

g S Leaf-color
T 50.0

S M Leaf-shape
©

2 400 -

Qo

o

-g 30.0

s T

o

= 200 -

00 = FEI ﬂl —
6|8|12 6|8|12 6’ 12 6‘8‘12
Z.'Bangkok Z.'Chinda’ Z.'Double Z.'Dr. Tan Z.rosea

Yellow' Lotus' Chiang Soo'

Radiation dose (Gy)/plant variety

Figure 3 Percentage of morphological change on flower and leaf of five Zephyranthes species in M,V, generation.

There is no morphological change in control plants. Each bar represents the mean + standard deviation.
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Figure 4 Flower color and petal form of Z. ‘Chinda’ (1-5), Z. ‘Double Lotus’ (6-10), and Z. ‘Dr. Tan Chiang Soo’
(11-15) after irradiated with 8 Gy. C = Control, V = Variant
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Figure 5 flower color variations from M,V, of Z ‘Chinda’ clone 50. A, wild-type; B, M,V; clone 50.1 that appeared
sectors of pale pink and dark red on petal; C, M;V, clone 50.1.1 showing pale pink with white strip on petal,
and D, MV, clone 50.1.2 showing dark red and yellow on petal.
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Figure 6 Somatic sectors of MV, leave of Z. ‘Chinda’. A, wild-type leaf; B, albina streak; C, albina streak with

anthocyanin accumulation; D, yellow streak, and E, yellow leaf.
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Figure 8 A proposed model for the variation pattern in bulblet of Zephyranthes. Chimera pattern on Zephyranthes
bulb after irradiated with gamma ray. (A) MV, bulblet emerging from axillary apical meristem progenitor cell
with different degree of competition ability between mutant cell versus normal cell. (B) M,V, chimera
degree that mutant cell develops to cover shoot apical meristem (type b and c), mutation cell eventually
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shoot apical meristem (type e-f), and wild - type (type a). Blue and red = mutant cell, ¥ = shoot apical

meristem.
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