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Abstract; The genetic diversity of four wild species of Iris L. from different production areas was
analyzed by RAPD and ISSR techniques. The results show that 225 and 196 bands are amplified by
twelve RAPD primers and twelve ISSR primers respectively. There are 215 and 196 polymorphic bands
amplified by RAPD and ISSR primers respectively, and the percentages of polymorphic bands are
95.56% and 100.00% respectively. The gene diversity among species ( Ht) and within species ( Hs)
are 0.368 9, 0.357 5 and 0. 107 7, 0. 138 O respectively. It is suggested that the genetic diversity
among species of Iris is relatively rich and the interspecies variation degree is higher than intraspecies.
The genetic composition of I. japonica Thunb. is the richest in the four species. It is concluded that the
genetic variation of intraspecies relates to geographical location and environment differentiation.
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W% SRBMYEE SR RAPD Fil ISSR 2347 7

B ESEAFTHY E RS ERFERR R
YL /RIEFN BT B K 1L ; 4 7 (1. japonica Thunb. )
BIRh B VTR R R I RS A B VL IR Rt i B PO R
.00 )] g fE L, st T AR SR (L
tectorum Maxim. ) 5|F HYL B R P ILHYE . =/
AL PO g L B R A R AL AR R AR . R
FHEEA AT | Fh 2 bk 0 T v BB O RAF AL, &
WERYAETIHE - PEREEHEYHRITS
B B A

RAPD /M7 Tag DNA X4 A1 dNTPs 3
B Takara( 52) A9 TRAHE, 51908 B B R £ XA
Y AR BRA ) ; I FAXES A PTC - 100TM B4
Yo

ISSR 4347 il Tag DNA R4 KW B B R4
Y AR R/ 1], dNTPs 1 Marker DL 2 000 ¥4 B
Takara( %) P TRAR, YW ABEEESEEY
ARG R A 28R PE - 9600 PCR 431,
1.2 F&
1.2.1 X% DNA ¥R SGA-EREVIERS ~5
ABABk,ERRBTEL T B, SRR TS YR, IR
5, T WA U 5K, 2 B Rogers fil Bendich 1
CTAB 3:1 321 % DNA, 4 DNA £ RNase B§ff ol
e , ASABRIEN - RIEE(V/V,24: 1) REW
HEATHAR, B ZBURE, BT TE $, 0.8% I
ReAp gt I B Tk R 22 DNA B4 F &, FF R Rk
B EDNAMWE , B /G K DNAR E A 2
20 ng- pL7' 4 CREFEH,
1.2.2 RAPD # ISSR & FARintd 47 7 ik HEHL
3 REREEARNSEEEY R DNA
¥ ShpE4T RAPD F1 ISSR 5|9k, M 100 4~ RAPD
BEDLS | Py LIk 1 A% T T L & M7 ) RAPD

B4 12 ;M 80 4~ ISSR BEHLE | H1eh ik e th A

W7 B8 B Y ISSR 514 12 4>, 2 Ry ik i ik 2
B3 95 5 R T A ARalRE A 4 3 S

RAPD §"3# R ML FEFA 20 L, Hiaf 1U
Tag DNA B4, 2.0 pL 1 x PCR buffer, 1.6 pL 25
mmol + L™ MgClL,, 2.0 pL 2.5 mmol - L™' dNTPs,
2.0 pL 2. 0 pmol - L' 3|4 F1 20 ng DNA B,
PCR W BJF H:94 CHAEM 5 min; )5 #4T 40
APEIRBNL , RN 54 R 94 CZEHE 1 min, 38 TR
2 1 min,72 CIEfH 2 min; &5 T 72 CHEff 7 min,
P 4 CHRAFER

ISSR 43 S RE A A 20 wl, HiP 435 10
Taq DNA A, 2.0 wl 1 x PCR buffer, 1.6 pL 25
mmol » L™ MgCl,, 1.0 pL 2.5 mmol « L™ dNTPs,
0.6 uL 10 pmol - L™'5|#F140 ng DNA £tk . PCR
RMABF R 94 C BiAEYE 3 min; R)5H#E47 40 8
RN, B Atk 94 CARHE: 45 5,56 C ~60 CiH
308,72 CHM 1.5 min; HJFTF 72 CHEM 5 min,
PR 4 CRAE

RAPD Al ISSR ¥ 38 ™= 4 43 B 7€ 2. 0% B flg B
(% 0.5 mg - L7'EB) ¢ FifEATHIIK, UVP BEBAR
BRGMELRIF A
1.3 HEicFREHITAE

RAPD i ISSR HL 3k Bl o, 1 A 480000 1 4>
SAFHRIC (marker) , 3R 1 A SIS G LR
KRR R —fi B I DNA &5 0E L8, B
WHEEHBKIE N, BHIE k07, s
@19 B, RAPD H ISSR & % #( 4 46 ¢, X H
POPGENE Version 1. 32 {17 F 3 #4E S84
Wr: 2 AW KW H 4 % (PPB, percentage of
polymorphic bands ) | & B W B ( Na, number of
alleles per locus) | A % %5 L 2 K 44 ( Ne, effective
number of alleles per locus) \Nei’ s B[R 2 HEPEF5 $
(H, Nei’ s gene diversity ), Shannon {5 B $8 %k ([,
Shannon’ s information index ) . FftA] 3L R £ 4% & ( Ht,
gene diversity among species) \Ff Y 3E R B HEFE (Hs,
gene diverisity within species ) | F [i] 3& X 43 b £ %
(Gst, coefficient of species gene differentiation ) FIFp
[E]3£H A2 % ( Nm, gene intercourse among species ) ,
F G RFATRES T

2 ZRAGA

2.1 RAPD 1 ISSR fRiCH) B M4

2.1.1 #riE4E 5 53WaH  F4 RAPD 5|9
ISSR 51 ¥ SRR 4 B 23 N EHEE DNA
B9y % LA 1, 12 4 RAPD #1124~ ISSR 514
RFFIRY WERAE 1. AE1TLUEL, 8%
RAPD 5| #53™# i) 440k 10 ~23 45,12 51910k
P 225 A0, i Z AT 215 &, S8
LM ETEEN 95.56% ; 4k ISSR 5| PP WKW
Bl 8 ~20 4,12 5143y 1 i 196 &7, B3y
HEBHERN, BN EHN 100.00% ,
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A: RAPD primer AP18; B: RAPD primer AP17; C: ISSR primer ISSR5; D: ISSR primer UBC848. M. Marker. 1 -7. & I lactea var. chinesis
(Fisch. ) Koidz. : 1. HEBEIEIT N\—K B K2 August First Agriculture University, Heilongjiang of China; 2. = [E 2 JpJT 856 435 856 Farm,
Heilongjiang of China; 3. H'[E B VL2l Mishan, Heilongjiang of China; 4. 1 [E 2 }IT J2#k Hulin, Heilongjiang of China; 5. #1 [ & A
¥k Urumchi Botanical Garden, Xinjiang of China; 6. H[E BB IL KK Daging, Heilongjiang of China; 7. 2 E %% EAH 4 Missouri Botanical
Garden of USA. 8 -11. Eih &R I halophila Pall. ; 8. FEHE S E AKFHYIE Urumchi Botanical Garden, Xinjiang of China; 9. ¥ & AF
#3E The outskirts of Urumchi, Xinjiang of China; 10. 1 [E B 7L M /R Harbin, Heilongjiang of China; 11. 1 [E & # K ] Tianshan Mountain,
Xinjiang of China. 12 —18. B{#JE I japonica Thunb. : 12. FHITF H 5 Nanjing, Jiangsu of China; 13. ""E IR # M Hengyang, Hu’ nan of
China; 14. FEYLHRFE R T The outskirts of Nanjing, Jiangsu of China; 15. [ /I f#5 Chengdu, Sichuan of China; 16. = [ I )1 gk fig 1Ly
Emei Mountain, Sichuan of China; 17. Hv[E 5/ J71l] Wanshan, Guizhou of China; 18. t1[E# M 4i{= Tongren, Guizhou of China. 19 —23. B} I.
tectorum Maxim. ; 19. EVLFFEE 5 I H E Nanjing Botanical Garden Mem. Sun Yat-Sen, Jiangsu of China; 20. ' [E = B W§ /T Lijiang,
Yunnan of China; 21. #[EUJI[#&fE 1l Emei Mountain, Sichuan of China; 22. 1 E#IE§#H Hengyang, Hu’ nan of China; 23. PRI AR TR
The outskirts of Nanjing, Jiangsu of China.
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Fig. 1 Fingerprints of different populations of four species of Iris L. amplified by part of RAPD and ISSR primers
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Table 1 The amplification results on four species of Iris L. by RAPD and ISSR primers

RAPD 514] 5'3' 75 FHENE  Lpp g0 || BSRED 5'—=3" 51 PR PPB/%D
RAPD primer 5'—3'sequence Number of band ISSR primer 5'—3'sequence  Number of band

A001 AAGACGACGG 14 100.00 ISSR3 (AC),TT 18 100.00
AO015 GAAGGCTCCC 20 90. 00 ISSR4 (AC)3AG 19 100. 00
AO19 GTTCTCGGAC 23 95.65 ISSR5 (AC),TT 17 100.00
APO7 ACCACCCGCT 23 100.00 ISSR32 (AG)gAC 19 100.00
AP17 ACGGCACTCC 19 94.74 ISSR35 (AG)sTA 18 100.00
AP18 GTCGTCGACA 20 100. 00 ISSR56 (AG),TT 17 100.00
ARO2 CACCTGCTGA 22 100. 00 ISSR59 (AG)3GC 17 100.00
ARO3 GTGAGGCGCA 16 87.50 ISSR63 (AG)CT 20 100.00
AR13 GGGTCGGCTT 20 100.00 ISSR69 (TC),TG 11 100.00
AU03 ACGAAACGGG 21 95.24 UBC848 (CA)4RG 17 100. 00
'BO8 GTCCACACGG 17 100.00 UBC878 (GGAT), 8 100. 00
F13 GGCTGCAGAA 10 70.00 UBC881 (GGGGT), 15 100.00

1) ppB. AP H 433 Percentage of polymorphic bands.

#45 RAPD F1 ISSR ¥ 45 & H ps £S48 0. 159 6,Shannon fEB 35500 0.121 3 ~0.237 4; 7%
W32, KPR RAPD f1ISSR ¥ 1445 871858] T ISSR HikB RN 4 MFlEREREIK Nei’s HHEZH
) Nei’ s S:[H ZREHEHS SO Shannon {5 BIEEHI0  HEHEECH0.084 9 ~0.211 2, H5h,7EX 2 TR,
0.368 9 F10.541 5.0.357 5 #10.533 1, HILLME L 7 AN BRI E A B A F 0, [

Hod% % 31, RAPD 5|44 50 0 M SO 5 T A9 Nei* s 22 AP 0R Shannon {5 B8 B
ISSR B|%7, E.ig RAPD ¥ He%% B8 H ) Nei’s 32 5, LU BNSEL B BE ) 0 B8 SRR
ZFEH IS BOR Shannon {5 B35 B M &, B ISSR 2.2 MEESGERIH
S|4 1 B A A E 4> BB T RAPD 5| BREE4 MR EEEERITERRLE 3,
Yo PR Es R R0, R 4 MR AR KRB E S
2.1.2 HRERMGESL SHEIN KE2 T fbo Y% RAPD Fl ISSR 434745 45 B i R IH) 22 B >
F i, FF ISSR H BRI BB AEEARYE LR HIN 70. 81% Fl 63. 19% , t T 0] 2 K 43
F RAPD J#:., 2T RAPD 47 Bt iHi 4 4~ WRBEFRMELREER G BEEARNETH, B
FhIFRBEM G Nei” s e ZREME S B 0.079 1 ~ it MHRIWERIR 4 MRhRE MBS LR FEAAET

£2 BERJ4AHEERE0BRESHEEST
Table 2 The analysis of genetic diversity among populations in four species of Iris L. 1

Nﬁfﬂ ngies N Tn PB PPB/% Na Ne H I

RAPD Tl 7 124 54 43.55 1.240 0 1.1280 0.079 1 0.1213
ERER 4 127 45 35.43 1.2000 1.152 0 0.0850 0.1229
Ly 7 148 96 64.386 1.426 7 1.2727 0.159 6 0.2374
B 5 120 53 44.17 1.2356 1.161 1 0.093 2 0.137 1
23 Total 23 225 215 95.56 1.955 6 1.6519 0.368 9 0.5415

ISSR 7 112 62 55.36 1.316 3 1.201 6 0.118 7 0.176 5
HIER 4 99 53 53.53 1.270 4 1.190 8 0.110 3 0.161 4
[loyig 7 117 111 94.87 1.566 3 1.358 4 0.2110 0.314 4
o= 5 82 41 50.00 1.209 2 1.149 2 0.084 9 0.124 1
B3t Total 23 196 196 100 2.000 0 1.614 3 0.357 5 0.533 1

U O3 Iris lactea var. chinesis (Fisch. ) Koidz. ; B &R I halophila Pall. ; e I japonica Thunb. ; BR 1. tectorum Maxim. ; N: JREER
Number of population; Tn; 2 # % Total number of band; PB: %754k % Number of polymorphic band; PPB: 5B £ E R
Percentage of polymorphic band; Na: 2{% 5:PI% Number of alleles per locus; Ne: H 3% {3 % Effective number of alleles per locus; H:
Nei’ s L ZAREVEHEH Nei’ s gene diversity; 7: Shannon & B35 Shannon’ s information index.
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Table 3 The analysis of genetic variation among four species of Iris
LY

Frid

Marker Ht Hs Gst Nm
RAPD 0.368 9 0.107 7 0.708 1 0.206 1
ISSR 0.3575 0.1380 0.613 9 0.314 4

D Ht. FifE] B EE ZHEE Gene diversity among species; Hs; Fjip &
HEHEEE Gene diverisity within species; Gst; FhA]EH (L B
Coefficient of species gene differentiation; Nm; FhE]EH3EH Gene

intercourse among species.

2 1
3 . 2
A 1 B 1 3
5 i 6
& 6 a 5
7 ' 7
.

: 4 i 4
’ T 5 8
— b 9 — H 9
10 b 11
e 111 e 10
16 18
——— ] 15
[ 17 c 13
- —— - ' 14
22 : [ 20
d: 20 d 22
21 E 23
S ee—— 10 h—— ] 3

i L 1 ] L 1 1 H
0. 700 0.525 0. 350 0.175 0. 000 0. 700 0. 525 0. 350 0.175 0. 000

LR  Genetic distance BMEFEE  Genetic distance

1-7. 5 I lactea var. chinesis (Fisch. ) Koidz. : 1. HEBREITN—KB k2% August First Agriculture University, Heilongjiang of China; 2.
B 2 57T 856 3% 856 Farm, Heilongjiang of China; 3. 1 EBEBITHFIL Mishan, Heilongjiang of China; 4. 1R IE7T 24k Hulin, Heilongjiang
of China; 5. F [ % & ARFHEE Urumchi Botanical Garden, Xinjiang of China; 6. =& BT A K Daging, Heilongjiang of China; 7. %[ $#f
FREAEY b Missouri Botanical Garden of USA. 8 —11. EERE I halophila Pall. ; 8. hEPELEKFHYFE Uumchi Botanical Garden,
Xinjiang of China; 9. ¥ ZEARFIERE The outskirts of Urumchi, Xinjiang of China; 10. HERRITIS/RIE Harbin, Heilongjiang of China; 11.
FEFT# K1l Tianshan Mountain, Xinjiang of China. 12 — 18. Bjt7E 1. Jjaponica Thunb. : 12. HEJT7 8§ 5 Nanjing, Jiangsu of China; 13. Hi[E
B4 P Hengyang, Fu’ nan of China; 14. ¥ [E T IRE5 BB The outskirts of Nanjing, Jiangsu of China; 15. [ Y )1 i #5 Chengdu, Sichuan of
China; 16. =& PY)i% /5 tll Emei Mountain, Sichuan of China; 17. HE 5 7 Ll Wanshan, Guizhou of China; 18. 5% M 4R{= Tongren,
Guizhou of China. 19 -23. B I tectorum Maxim. ; 19. FEVLHEIE F 1LY Nanjing Botanical Garden Mem. Sun Yat-Sen, Jiangsu of China;
20. HE ZRIWEIL Lijiang, Yunnan of China; 21. &1[E Y J1{i 8 1] Emei Mountain, Sichuan of China; 22. # E ¥R 4Kl Hengyang, Hu’ nan of
China; 23. H'EYLIRRI 2138 The outskiris of Nanjing, Jiangsu of China.

E2 ET RAPD(A)#1ISSR(B) HMiMIEREE 4 M FERMEEE
Fig. 2 Dendrogram of four species of Iris L. based on RAPD (A) and ISSR (B) analysis
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