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Radiation Mutagenesis of Amomum villosum Lour.
and its Mutation Analysis Based on ISSR
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Abstract: The combinations of different concentrations 6-BA and NAA were used to screen appropriate cul-
ture media for adventitious bud induction of Amomum villosum Lour. The induced buds were radiated by “Co-y
ray with different irradiation doses and ISSR molecular marker was used to analyze the genetic diversity of the mu-
tants. The optimum culture medium for adventitious buds induction was MS + 6-BA 4. Omg/L + NAA 0. 1mg/L,in
which the maximum bud induction rate of 91. 4% and multiplication coefficient of 2. 44 was attained. The appro-
priate dose of y-ray for buds was 16Gy. Two plants irradiated with 16Gy dose, AV16-1 and AV16-2 , were mutated
according to the genetic similarity coefficients, which were 0. 549 and 0. 563 , respectively. The breeding method of
A. villosum by combining tissue culture and radiation mutagenesis to generate new germ plasm was established in
this research.
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b T 55 28 R 7, ANAUAEARAVE D) 5 Fh b 45 2
I ARG AR AR A s B
AL KB ARG A8 35 MR B0 R
B, BN R A BURR R S R R A AU SR BOR
SR I A B R 45 A R F T R B R AR
JibE 7 1O gk 2 2R B SR MGE AR A R A I O
O Co-y 5t e SR 5 A8 AR A A8 S A bk, G T 4 2R 3 B
WP EE M AR FEER AT AARAE T |
WA 5 20 T El 0T T X IR, AR R a8 &
RS R I kU AR B B D B A B F
FRDHRN BT, XF T 52 B BH B b i v A0 B B AT
TR S A DA G R DL A

ISSR ( Inter-simple Sequence Repeat, i *i. 555 J¥
FIAIIX) FRicHoAR B8 2 I TR BT s 1% 2
FEVESIHT B R S 1 FERR A AR IS R 8t 1%
ARt ISSR ARic H R AR 24 A8, an
SCRVAE JTISSR 3B 1 A AR R S A R AR AR
SRR, R IR 78 S R i 5 0k R 22 ) ) 352 4% 22 5
PEBTE TR 8 ) — A STk &R, AP HE T A
IR AS B RN AL B E AR RS AR R, I X
VAR APRRIERT ISSR 234, by BH AR 10 1) 8 S 175 22 7 ol
BEE SR
1 #R5FE
L1 ALEF
L1 ## 8 Ao TAE T AREMET K
R0 GRS 2R 52, 22 B AR T s Y i 36 3 05
FHREE,
1.1.2 Z@  «-ZE LR (NAA, naphthalene acetic
acid) O-TRELIR u}%ﬂé\(6-BA ,6-benzylamino-purine ) 13|
T LA RAYE AL,
1.1.3 FFEELE®E T R ERE, Bl Fh
T R A TR ER Y, T HAR KT HIT,
4CIRAF . ZIROCHR [ 12 ] B9 75 1% BEA T 16 Aol
HRYAL BN, % RR Rl 7 2 285 A MS B R dik
kS IR AT
1.1.4 AEFFES FHRHEIEL MS HEAL
FEdE AYHIAMN ~4me/L B 6-BA 0. 1 8 0. 2mg/L
(1) NAA, DU AT o % (9 B 3R 2 3 IR, 2495
INERE 30e/L Bk 8g/L, pH fH K 5.8, 4T
AR TO A T 2R B (2 Smm) IR AP T
PR IR AL b B AL BN 20 ~ 40 DAME IR,
BRI IZ 26+ 2°C L IR B 16001x, AOL 12h/d,
B3 50d Ja geit & M 2R OL, AN E SRS R =

(PP HE AN SE 2R 1 A AR AR A B B AR AR S B <
100% ;5 H ZEA5 50 = AN 58 28 RV 7 AR AN E 2R 1Y 4b
FEAARL

1.1.5 #EHEBE 535 50d )5, K E AR K m a9
AEANTEEE A MS B5 3R BRI E 26 +2°C I
SR 16001x,JGIR 14h/d, 5954 30d JE K E 7 A
HHLLFRfERR, PR 2 ~3d AR E T W
@,

1.2 “Co-y HELIEFFT

1.2.1 wHFE DI RKEWEBEARIF L
% Co AHRSHIR, 754 1. 57Gy/min, XK LA
4 812 .16Gy UEAT4R I AR 4 Wil g0 45 2, Mk & 3
AN 16 .20 24Gy SEATHR A

1.2.2 BRAZ UKE/NT 10mm BHEAE
ZEMATRIIEA TR R | DL 2 4 IR T G A A B ] A1
HIFAE R AR B 12 4, FRIRSE 85 e
3.0mg/L 6-BA 1 0. 1mg/L NAA [ MS K373 1%
F5 L HEFRAMER 11,5, H53% 10d 58 A E G &
MS 3EFRIE P AR AR, FR I 90d J5 GEit 4 e BR A
AR ANE AR A AT R A A AR LUK
HRH ZE AR B C T 5 W e B, A TR
9, MR BE /N T dem O T 94K, /DT 2em h
I 94k, Gt b3,

1.2.3 HIEHE HFIEE = (FENAE RNV
SAREFANE) x 100% 5 AR = (BRI E
B BAEFEANED) x100% 5 BHR = (B
AW BEA A x100%

1.3 ISSR &4k

1.3.1 ## %E$ 12Gy 116Gy 748 5 -5 1Y
IBEAC AR A5 5 bR SR S 5R IR X IR 1A%, 439 i
58 AV12-1 ~ AV12-5 AV16-1 ~ AV16-5 Fl AVO,
1.3.2 ISSR 5|4 4 SCHR[ 13 ] & 19 BHFE D
ISSR 7+ FHmic i 10 45514, & Tk 5 i i Horh 2
YRS Z I i B S R4 8 255 T I
KXW, 5145, )% 5 504 (1) UBC8OT
(AG)8T;(2)UBC808:(AG)8C;(3)UBC8I1:(GA)
8C;(4)UBC818: (CA)8G; (5)UBC835: (AG)8C;
(6) UBC836: (AG)8YA; (7) UBC840: (GA) 8YT;
(8)UBC842: (GA)8YG; Hrf Y =C/T, LLE5I#H
A T A TR ARA RS K.

1.3.3 RXF& MYIEEHEA DNA /MR &
(ESAEAY) Il H RAR ( Tiangen ) A A, Premix Ex Taq
WRAG A =AY TR,

1.3.4 [PAERYE DNA B9IREVK ISSR-PCR £
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13 %

) & UL 5 EAT M DNA B4, L 1. 0% B
HEME FBL UK N L2 B2 MR B2, PCRRWAR &R« S A
FL25ul, f1 % 12.5ul Premix Ex Tag, 20 ng 5
DNA, 1l ISSR 5% (10wmmol/L) . PCR F2 5 [F] 3¢
k[ 13], 10wl PCR F=¥J7F 1 x TAE S vp 2544 it
17 2% BN WHEE I fL vk, 110V fE R HL 3K 1 h, Gold-
view 4L ff, , BEI U% R Gefa iR e ¢ o

1.3.5 HiEAIE R vk EE FiEM AT W H A
A (B FIE ) BIe o 1, A — 7 B A
A IYIC R 0, AT A BEH 1 10 ZH Ry ISSR &
R Soit B 55018 1 i BV BCR 228
PR T 2 BMASH % p = (k/n) x100%
(k REZBENSEHE 0 ZFIA S B . R
NTSYS-pe version 2. 10e #4115 FE i 8] /) Nei&L
AR AR FR AL, AR A 20 F- 247 (unweighted pair-
group method with arithmetic means, UPGMA ) F4) #t 3¢

2 FHRE5HMH

2.1 PABERWALERTAEFNESRELE

PHAERD JC A B 1 2R BB AE G A2 2 4d J5 T
W ZE, 2 30d Jeorfe i 1 ~4 DZE(E 1),
i 50d JF ST AR E LA TR E F A
SR AR, 5 R 2 B, BHERD AT Y
SEILTAE RIS M AMIR 3 2 0 A5 R g o ik
ZF,6-BA Il NAA M BC A (1 42 & T A & 28 1015
SR ZE AR B, LLE I 4. Omg/L 6-BA Al
0. 1mg/L NAA 135 % 5 0 A € 205 2 M 2
Rl v, o WSk B 91, 49% Fi 2. 44 32 % IR
1AEAN 1.8 £, 24 NAA ¥ E N 0. Img/L I,
ANE R 2R RO BB 6-BA Y JE 1 3
T FE 5 24 NAA YRR 0. 2mg I, R E ZE 57
RAE 6-BA W JE N 3. Omg/L I 1k B Wl , B )5 F
BT 2RO BE 2 6-BA 1 R Y 14 hin imi 7+
24 6-BA W JE N 4. 0mg/L BF | AN 52 2 4k &) 1 B
ERFEA MR B E . AU LY
BTN 4. 0mg/L 6-BA A1 0. Img/L NAA () MS
e 5 AN 2R 05 T R A 2R A B =, ] PRl AR
3 5 H A FAE AR BE ) R 2R fE AN E 2R
ZE )5 A FEAR 6-BA W B & 3. Omg/L Ly /b B 1
A

HI AN 27 A Y B D 4 i 7R TR 1 MS B
FREPR AT RAR , BRI R AT 5 2R 4h
HI A 2RIk 100%

E1 SMEESLHEF
Fig.1 Adventitious buds differentiating from explants
A B C 1D 43518 | ASMEMTE S
LA 24 3 A A4 A2

A,B,C and D indicated one,two,three,and four

buds differentiated from individual explant, respectively
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Fig.2 Induction rate and multiplication coefficient of

adventitious buds under different hormone combination
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Fig.3 Influence of y-ray on the survival

rate and rooting rate of the buds
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Fig.4 Dwarfing rate of the seedlings

regenerated from irradiated buds
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Fig.5 Seedlings regenerated from irradiated

£

and unirradiated buds
A B.C Fl D 43505t ## 16Gy 20Gy
M 24 Gy § S A2 2 PR 4
A,B,C,and D indicated seedlings
regenerated from unirradiated buds and buds irradiated

under 16Gy,20Gy, and 24 Gy, respectively

2.3 ETISSR HiES M RIEEERS T

XY 11 AN FE S 54T ISSR-PCR , 45 53 L 3%
1,8 551y 38 71 454 PR 4551 T 47 3
9 el , Hh Z /ML 7 70.3% ., #5101
RO ULIEL 6,97 38 B3l 43 5 7E 300 ~2200bp, 75
F1 8K ISSREIMFEEHMESH

Table 1 Analysis of amplification polymorphism of eight
ISSR primers

519 s Site EZ NS ZHR(%)
Primers Total bands  Polymorphism bands ~ Polymorphism percent
BUC807 13 9 69.2
BUC808 7 6 85.7
BUC811 6 4 66.7
BUC818 9 6 66.7
BUC835 6 4 84.6
BUC836 13 11 72.7
BUC840 11 8 72.7
BUC842 5 2 40.0
JELAe 71 50 70.3
-1 9 6
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wOW o M 13 %
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6 &84 5|1 ISSR-PCR HikE
Fig.6 Electrophoretograms of ISSR-PCR with partial primers
M:DNA Marker DL2000;1 ;% AVO;2 ~ 612Gy 4 B b1}
AVI2-1 AVI2-2 AVI2-3 AVI2-4 AVI2-5;7 ~11.:16Gy F&HE
KL AVI6-1 AV16-2 AV16-3 AV16-4 AVI6-S, A FI B 435
JLAB 14 UBC807 Fl UBC8A0 #EA 7Y ISSR-PCR Hi k%]
M:DNA Marker DL.2000 ;1 ; unirradiated control AV0;2 ~ 6 ;samples
irradiated with 12Gy ® Co-y,AV12-1,AV12-2,AVI2-3,
AV12-4 and AVI12-5 ,respectively;7 ~ 11 ;samples irradiated
with 16Gy* Co-y,AV16-1,AV16-2,AV16-3,AV16-4,
and AV16-5,respectively. A and B are lectrophoretograms
of ISSR-PCR with primers UBC807 and UBC840 ,respectively
£2 FERSENEEEURY

Table 2 Genetic similarity coefficients of different samples

S HE A SR 22 K, Horh g ) BUC80T Al
UBC836 # 14 1Y 257 Bt i 22, M 47 1 557 Z2 8 i
=519 UBCROS

4 ISSR-PCR 45 5, R F] NTSYS-pc version
2. 10e FAFH 550 M A5 b 8] 7 a5t 1 AE AL 3R 4k (3R
2) . WREIFIEE N 12Gy B AR AL 5 XTI AVO 1Yt
FHRNR B34 0. 7955 f8 54 7l i R 16Gy B, K i
5% HR A 382 4% AH AL R BT 352 0,693, & A Co-y
SRR W T B A R, Hist e A8 S5
MR ESRE AN EFAERESCR, BN EN
12Gy BAE i (B9 SF- 24 35 AL A LR EOh 0. 824, 1T 4
SR 16Gy FAE f ] (9 °F- 347 358 4% A 1oL R 50k
0.623, Hi  AV16-1 AV16-2 R S5XFIE b 25
12Gy 4@ BEAE S EX 16 Gy i R0 AR & 1] 71 358 1%
RLZR B4 B Al /0 106 BH 3 T A4 A i 114 382 15 728 57 e
B 55, 7] Aok 2 6 A % BH 5 b 38 £ 78 S 1) 5% Wil A7
AME2ER . WRERDIRIE (B 7) s v & i HAlh
R ERE 7 5 00 IR AVO S RERH B X A3 (AR S — K
25,1 AV16-1 Fl AV16-2 Bl Rl — 2 A8 e dy
B,

45 No. AVO AVI2 -1 AVI2-2 AVI2-3 AVI2-4 AVI2-5 AVI6-1 AVI6-2 AV16-3 AVI6-4 AV16-5

AVO0 1. 000

AVI12 -1 0.817 1. 000

AVI2 -2 0.761 0.831 1. 000

AVI2 -3 0.761 0. 803 0. 690 1. 000

AVI2 -4 0. 803 0.817 0.817 0.732 1..000

AV12 -5 0. 831 0. 845 0.817 0.789 0. 859 1. 000

AV16 -1 0. 549 0.479 0.507 0.563 0.493 0.578 1. 000

AV16 -2 0.563 0.521 0. 549 0.577 0.535 0. 620 0.958 1. 000

AV16 -3 0.817 0.775 0.746 0.746 0.817 0.704 0.507 0.521 1. 000

AV16 -4 0. 746 0.789 0.761 0.676 0.775 0. 831 0.521 0.535 0.761 1. 000

AV16 -5 0. 789 0.831 0.718 0. 803 0.789 0.732 0. 507 0. 549 0. 859 0.704 1. 000
AV0 LA
AVI2-1 3 iFig
AV12-2 . P s rgp = g o
AV12-4 DR D S22 1 AR 28 2 MR T A 2P
AVIZ=S ORI LU TE T 2R B S A 4 4
AV12-4 N y S—
AVI2-3 BRI AR AR H L3R Ty B AF AR SMELAR 5 15
AV16-3 Ge Bk, FHBCR BAR SR R A A IR X
AV16-5 N o . SN
AV16-1 SE L, AHIFFE LARD T35 B 0 TG B 1 2RI

o __ avie2 HMER, TEV NN 4. 0mg/L 6-BA 1 0. 1mg/L NAA [
0.54 0.64 0.85 0.95

075

BAEFHLLZREL Coefficient

7 E-TF ISSR#RCHZBIAE R UPGMA RERt
Fig.7 UPGMA dendrogram of different

samples based on ISSR marker
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R BAAAE ZF5 T R 2R R (HRE R B R
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P[] () SiE 4 BB, SRS PH R D
R IR 5 B 6-BA (5. Omg/L) BT Bk 1 0 42 AH
o, ST R, n] e H R R 6-BA HE AT
WA, M0 1b 2R J5 FRAIK 6-BA VR EERSE4557

CCo-y BF &N H T Y I B F A M
O ARBFIE AA R A E ZE MRS T T Coy ST
LR AT, WA 4 R B B B0, = A
FRSP I AN RE 2E A 4 1 A A 2 S0 B ]
BT R R AR IR MR PR AT T SR A A AR
REFA I v FTEXT BB DA 2 2 10 5 15 5 49 57
416Gy, ISSR 73 FARICHARIZE M DNA ZKP-Hk
Y TE SR AR A O s, AT HERR R A sl B AR A
PEARGH L7 25 R S AR R ARBFGEIEEL T 126Gy
I 16Gy @ MAHEA MR T T 36T ISSR st L 48
SOrHT, K IERGTA A SR T A 18t L AR
S Hoh R RR AVI6-1 1 AV16-2 1 Jy 8 d i () 28 28
B, EAR ISSR 4341 AT 78548 B R 30 0 1k
AR A ABAHFSE Y ISSR A4 AR AL T 28
ST U R, AN BRI R W AR SRS,
by 1) 35 A8 B BHTE 1SSR 40 A7 7K S 1 B9 A8 52 B R
AV16-1 F1 AV16-2 B {H AT GE A7 18 7 1) A F A2
S RS S ST I EE B AR, ARG R s AR
MR ISSR 28Tk J5 22 1 i B2 0 1% FH A0 1 R
YRR/ FhRICBEE T At

AR AERTISE Hh L BHAE DRI NS A AR
ZELE MBI T Co-y SHERIFAS AR J5 1 A1 R
AT T ISSR 2047 (A K BLsREAR 7 A 5T
XF BHA DL R AN RE ZEER SRR ISSR A4 R 8 T
A S 073 S E A BH AR D 4 55 A 58 2 X Co-y BRI
B 2 TR RS ZE SR AR —30

AT T UG FR 4 SR ANA R &
FHARD B B i, MR B R T FE
MIRAETEUR . L R AR I BE B e 2R 0 LA = 1 | 2Y

B B R R F A8 bR . T A A K AN
K, T 3 LA A SEAALTI AT R REXT A4S
SERPRLR P 2GR BT AR AR AT L, LR AR
L R e A R 42,

it B AT RBTES R I KL
Fe A2y R W AR 7 AR AR R S B
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