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JINDA DEDBOON : COLCHICINE AND GAMMA IRRADIATION OF
Doritaenopsis HYBRID TO INDUCE GENETIC VARIATION IN VITRO.

THESIS ADVISOR : ASST. PROF. ARAK TIRA-UMPHON, Ph.D., 64 PP.

COLCHICINE/GAMMA IRRADIATION/Doritaenopsis HYBRID/IN VITRO

This study aims to develop Doritaenopsis hybrid by colchicine and gamma
irradiation. Two experiments were set up in vitro. The first experiment was to examine
the most effective concentration and the duration of colchicine treatment. The
experimental design was Factorial in CRD with 7 replications. The protocorm-like
bodies (PLBs) were cultured on Vacine and Went medium (VW) containing different
concentrations of colchicine 0, 0.05, 0.075 and 0.1% (w/v). After an incubation period
of 1, 3, 5 and 7 days, they were transferred into modified VW medium. The results
showed that increasing concentration and duration of colchicine treatment decreased
the percent survival of PLBs. After 10 months, morphology, physiology and DNA
content were investigated. The results indicated that the higher concentrations and the
longer treatment durations decreased the fresh weight, number of leaves, leaf length,
number of root, root length and stomatal density of the young plant. In contrast, the
root diameter, leaf width, leaf thickness and stomatal length increased. In addition,
plant exposured to colchicine gave high percentage of tetraploid plant. Especially, the
plant exposure to colchicine at 0.1% for 7 days showed the highest percentage of
tetraploid (60%). However, the tetraploid plants were rosette and the rate of growth
was slower than that of the diploid plants. The second experiment was to find the
suitable dose of gamma irradiation for mutation. The experimental design was in CRD

with 7 replications. PLBs were irradiated with gamma radiation at the doses of 0, 50,



100, 150 and 200 Gy before transferred to culture on modified VW for 10 months.
The results showed that the fresh weight, leaf length, leaf width, leaf thickness,
number of root, root length, and root diameter decreased with the increased exposure
dosages. However, the number of leaves increased. While, stomatal density, stomatal
length and DNA contents were not significantly different. Moreover, morphological
changes such as abnormal leaf, forked leaves, chlorophyll variation, narrow leaves,
shortened and thickened leaves, multiple branching and changes in leaf color from
green brown to green were observed. In addition, the percentage of mutation was
highest at the radiation doses of 200 Gy (24.29%). Furthermore, the higher radiation
exposured caused higher mortality rate of the plants. Plant exposured to gamma

radiation at 50 Gy showed the highest mutation survival rate (54.54%).
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uunilFaNsama (MgSO,.7H,0) 25.00 NTU
taamasama (MnSO,.4 H,0) 0.75 N5
] a %’ < o w o = A aa
Masusazrtiaazarelihnaumudiay udrlsuisuasldasy 1,000 Yadans
Stock NaFeEDTA solution
11 Na,EDTA 2H,0 13110 37.22 AW uag FeSO,.7H,0  1f311a1 27.8 n3u Tasiuniu
¥ =) =\ an 1 H
14 Erlenmeyer flask Y11 2 805 10111030105 800 Tadans 1dIneaes19nsana1aniinges
A o A w 1 1 a Y A A 9 ) . A [
oA Taelid1aon lumiunu 1l luvasaudifaedondisensaiunilany pipet Nquoglu
fsazats Yaremeenadnadgiuriaaatinuneay taridae foil Taeliuresdimsuernma
p0n 14 Yavsorimearidn Tl luveavalrvaznauaasanal dsuorimann s sz 3o
9y s 2 9 v 2 ) < A I3 A
TRpanaInszduIudsuy dasena 1szunm 5-6 ¥ 1w nivauaisazarelanaredlud
a < @ ) Aa aa o 1 = <
aiuman udrnlsulSuasarevialsuilsmasldasy 1,000 iadaans ¥l laluviadyunuy
<
Tugiau

v

TunaUMIINIeN M 130Aasgas Vacine and Went U331015 1,000 3iaaans
1. 14 stock solution A 131105 10 HadaAF stock solution B Y5113 10 Naaans uag
stock NaFeEDTA solution /51195 1 #agans
2. 181 Ca,(PO), USwm 02 n¥u Nazaredrenialalasnaeindudu IN u
I =
gsazarenaeiluveavalale
Y Y v v
3. @wimagylase 20 n3u dwgndg 150 Taaans naleiu 100 nFu udsIua 50
NS HATHIOIUAITUA 2 N5
a g 9y a aa g‘; [ I Y
4. e 1asuLsunas 1,000 Hadans viniudsy pH 1714 5.4
5. @uuLSunm 7 n§u Auauduazatenua

Y a y 2 1 & g ] o A 9 X
6. L“I/IﬁQGI,HGU’JﬂlLﬂ’JTJ@Fh ummmn%amawuemmQ@uhlawmmwu 15 ‘]J’E)‘L!ﬂ?‘]’f)

2 A a y 2 < 3w
ATTNUI QUMDY 121 93Atss e e UIU 15 Lﬂ‘ﬁ mﬂuu‘ﬂa"l’ﬁ'slﬁ’wuﬂummmmm%?ﬁ

11114
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a A /2 o P v o
MINNHUINN 1 ﬂ']LﬂafJL‘]JfJﬁL%u@lﬂﬁi@ﬂ‘u@ﬂiﬂiiﬂﬂ@ﬁNﬂﬁ')ﬂllugﬂW’sﬁJ Doritaenopsis Yitid31n

1d5vasazareTnasdu 4 dasd

ANMVNVUVD I AAT T szazna (u) (D)

(% wiv) (C) 1 3 5 7 nay

nlediFuamssoavedlls Innosu (%)

0 98.10 97.14 96.19 97.14 97.14 A
0.05 75.24 62.86 51.43 41.90 57.86 B
0.075 58.10 50.48 47.62 34.29 47.62C
0.1 40.95 25.71 12.38 4.76 2095D
Lﬂa'ﬂ 68.10 W 59.05X 5190Y 44527Z 55.89
F-test C**, D**, CxD** CV. (%) =9.06

= = PV Y Yy v ) . L da A o
MINHUINN 2 ﬂ’]ﬁlaﬂu’]wuﬂﬁﬁﬂl@qg}uﬂaﬂﬂqﬂ@jﬂwﬁu Doritaenopsis NU91Y 10 [ADUNAINN

Tasuasazaelaassu

ANMVNVUVD I AAT T szaza (M) (D)

(% wiv) (C) 1 3 5 7 1y

4
UIRUNAA (NTN)

0 1.773 1.803 1.787 1.791 1.789 A
0.05 1.315 1.193 1.106 1.103  1.179B
0.075 1.031 1.079 1.085 1.033  1.057C

0.1 0.869 0.773 0.714 0.600 0.739D
Lﬂ?'lﬂ 1.247Y 1.212YZ 1.173Z 1.132Z 1.191

F-test C** D** CxD** CV. (%) =8.28
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A 1 A Y ] A A o
MINNUINN 3 mmaammuimm@unaaﬂllugﬂmu Doritaenopsis NUB1Y 10 LABDUNAIIN

185y sazare Tnarsu

ANUTNTUVRIInaT B szaznm () (D)
(% wiv) (C) 1 3 5 7 e
uauly

0 4.67 4.62 4.57 462  462A
0.05 4.00 4.05 4.10 405  4.05B
0.075 4.00 3.95 3.81 371  3.87B
0.1 3.48 3.14 3.14 263  3.15C

mae 4.04 3.94 3.90 389  3.94

F-test C**, D, CxD" CV. (%) =10.18

= oA Yy 9 9 . L Ax A o
MINNHINN 4 ﬂ%ﬂaﬂﬂ'ﬂuﬂniﬂﬂlﬂ\‘]@Uﬂajﬂl‘lu@jﬂwﬁll Doritaenopsis NU91Y 10 IABDU ©AIDN

Tasuasazaelaassu

ANNVNTUVDII AT T szazna (3u) (D)

(% wiv) (C) 1 3 5 7 1y

Awe 1y (Naawas)

0 39.22 39.39 39.28 39.01 3922 A
0.05 35.58 35.59 31.37 29.54 33.02B
0.075 30.89 30.82 27.79 27.26 29.19C

0.1 28.04 25.13 21.34 20.25 23.69D
Lﬂéﬂ 3343Y 3273Y 29947 2901Z 31.28

F-test C**, D* CxD** CV.(%)=18.22
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T v Y 9 o . . Aa A o
MINNUINN 5 ﬂ'llﬂafJﬂ’J']iJﬂ’NQGIﬂJGII’ENﬂuﬂa’JfJUhJQﬂIN’mJ Doritaenopsis NUDEY 10 ADUHAIDIN

185y sazare Tnarsu

Yy 9 aAa
ﬂ’J“IN!“lJN‘IlN‘Il?NIﬂﬁ‘Ii‘]ﬂ!

szazal () (D)

(% wiv) (C) 1 3 5 7 nag
9 a A
anunelu (Uaawag)
0 6.57 6.56 6.53 6.58 6.56 C
0.05 7.06 6.91 6.83 737  7.04 AB
0.075 7.49 7.51 7.32 7.03 734 A
0.1 7.39 6.92 7.10 5.54 6.74 B
e 713Y  698YZ 694YZ 6.63Z 692

F-test C**, D*, CxD**

CV.(%)=18.22

a4 v 9 v . L Aa A o
ANTNHUINN 6 ﬂ']Lﬂaﬂﬂ'ﬂ']uwu’]GlUﬂJaQWUﬂajﬂhlllQﬂWﬁll Doritaenopsis NnuoY 10 DU ANIN

85y sazars Tnavsu

Yy Y aAa
mmwmmaﬂﬂa‘wu

szazIa (I4) (D)

(% wiv) (C) 1 3 5 7 1y
anuninly (uTaswas)
0 287.95 289.46 292.23 20227  290.48 B
0.05 312.29 324.82 331.67 340.79 32739 A
0.075 323.99 330.30 340.22 35030 336.20 A
0.1 326.40 339.48 34131 34828  338.87A
nae 31266 Z  321.02YZ 32636YZ 33291Y 32324

F-test C**, D*, CxD"

CV. (%) =18.17



61

~ A, Yy 9 v A A o
MINNUINN 7 mmamwuauﬁwﬂmamuﬂma”lugﬂme Doritaenopsis NU91Y 10 [ADUNAIIN

185y sazare Tnarsu

ANUTNTUVRIInaT B szaznm () (D)
(% wiv) (C) 1 3 5 7 nae
UIUIIN

0 7.12 7.10 7.14 705  710A
0.05 6.05 6.10 5.67 562  5.86B
0.075 4.52 4.81 438 362 433C
0.1 3.24 3.14 2.71 1.5 2.65D

mae 523Y  529Y 4977 4457 499

F-test C**, D**, CxD** CV. (%) = 8.98

MIWUINT 8 AURBIANNINTINVBIAUNE 8 iTgnIer Doritaenopsis 1101 10 AOUWAIN

85y sazars Tnavsu

ANUAINIUVDIIAAT T szazal (1) (D)
(% wiv) (C) 1 3 5 7 méfj
AWE123510 (UadAT)
0 29.46 29.62 29.20 2945 2943 A
0.05 26.18 25.67 24.59 2180 24.56B
0.075 21.99 20.09 17.52 1599  18.90C
0.1 15.25 12.84 10.13 685  1127D
mae 2322X  2206Y  2036Z 18527 21.04

F-test C**, D** CxD** CV. (%) =5.46
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a oAy ¢ Yy v v A A
MINNHUINN 9 ﬂ%ﬂafJLﬁuW']uf,meﬂa'Nﬂﬂ‘U’t’Nﬂuﬂ’d’)ﬂulllgﬂNﬁll Doritaenopsis NUD1Y 10 1D U

naan lasuensazate Inarysuy

ANNTNVUVD I AATTY szazna (u) (D)

(% wiv) (C) 1 3 5 7 nay

Lﬁjumug{u{fﬂmmﬂ (luTasmas)

0 896.38  897.87 89542  899.95 897.41B
0.05 931.50  945.41 969.58  971.49 95450 A
0.075 951.14  965.61 986.46  997.98 97530 A
0.1 970.02  989.23 992.64  978.01 982.48 A
mae 93726  949.53 961.03  961.86 952.42
F-test C**, D, CxD" CV. (%) =836

= oA ' vy v . L Aa A
MINHHINN 10 ﬂ'llﬂaﬂﬂ'ﬂllwu']lLuuﬂ’]ﬂ‘lﬂ‘ﬂ@\?@uﬂﬂjﬂqu@j AW W Doritaenopsis nuog 10 10U

naan lasuesazare Inaysu

ANNINTUVD I AT T szeza (Tu) (D)

(% wiv) (C) 1 3 5 7 1y

anwruumhnly @hnlums.un)

0 41.17 40.5 40.59 3939 4041 A
0.05 37.85 37.13 36.95 3513  36.77B
0.075 37.37 35.93 35.41 33.22 3548 BC

0.1 35.48 34.08 33.15 31.06 33.44C
méﬂ 37.97Y 3691YZ 3653YZ 3470Z 36.53

F-test C**, D*, CxD"” CV. (%) =11.32



63

a A Yy 9 v A A
MINHUINTN 11 ﬂ%ﬂﬁﬂﬂ’nufﬂ’)ﬂ']ﬂcl‘U‘UfNGIUf‘la’JfJuliJgﬂNﬁiJ Doritaenopsis NU91¢ 10 1ADU

naan lasuesazae Inarsu

ANNTNVUVD I AATTY szazna (u) (D)

(% wiv) (C) 1 3 5 7 nay

anwenithnly (uTasmag)

0 17.68 17.6 17.88 17.85 17.75 C
0.05 18.67 19.18 19.58 20.26 19.42 B
0.075 19.83 20.21 20.73 21.54 20.58 B

0.1 20.50 21.56 22.95 23.63 22.16 A
Lﬂa'ﬂ 191772 19.64YZ 2029YZ 20.82Y 1998

F-test C**, D*, CxD”  CV. (%) =10.80

a s 3 2 a 9 ¢ Yy v v . L Aa
AINNUINT 12 Lﬂﬁ]il%u@]ﬂ’lﬁlﬂﬂ@]umﬁi%?‘lﬁ@ﬂﬂﬂl@\?ﬁuﬂaﬂﬂulllgﬂwﬁll Doritaenopsis N

91 10 1HounaInn lasudisazats Inadsu

ANMTNTUVDIIABTBY (% W) szazal Ou) (D)

(e) 1 3 5 7 1nae

J 3 J a 9 o
ediuamInaaunATENa0YA

0 0.00 0.00 0.00 0.00 0.00
0.05 9.52 14.29 19.05 23.81 16.67
0.075 19.05 23.81 28.57 38.10 27.38

0.1 28.57 38.10 45.45 60.00 43.03

naY 14.29 19.05 23.27 30.48 21.77
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dnindyunaTuTadmanyas unineraomaluladgsuis lasvazAny IasunumMsdny,
) (% YA o Y K 1Y Ly a KR a 1Y = = dy v
ANSVANANINWANANEITZAVTUNARN Y 1INUNIINeIdoMA T TaggIu1s Hen il 69
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Aan 4 < Y I
HazNUIINYAlINITTUINTINYATINTTIIMANAINTZU nindudegianaz auAINTE U
o =) d' o A a 4 1Y v a K
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