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Genetic diversity of Zenia insignis based on SRAP markers

LIN Wei, ZHOU Wei, ZHOU Peng, ZHOU Xiangbin, WU Linying, CHEN Xiaoyang
(College of Forestry and Landscape Architecture, South China Agricultural University/Guangdong Key Laboratory for
Innovation Development and Utilization of Forest Plant Germplasm/Guangdong Research Center of Woody

Forage Engineering Technology, Guangzhou 510642, China)

Abstract ; [ Objective] To study population genetic diversity of Zenia insignis, and to provide a basis for
Z. insignis germplasm protect and promote genetic improvement. [ Method] Base on establishing of
SRAP-PCR system in Z. insignis, the genetic diversity among 17 provenances was analyzed. UPGMA
clustering analysis was used to divide Z. insignis provenances into different groups. [ Result] A total of
151 bands were amplified from 12 primer pairs, and in average 12. 58 bands were amplified from each
primer pair. There were 106 polymorphic bands, in average 8. 83 bands per primer sets, and the average
percentage of polymorphic bands was 70.39% . The ratios of polymorphic loci among provenances were
38.96% -72.73% , and 59.66% in average. The genetic diversity indices were 0. 175 5 —0.313 3,
and 0. 256 8 in average. The Shannon information indices were 0.249 4 —0.450 2, and 0.369 1 in
average. The numbers of alleles (na) observed were 1.519 5 —1.727 3, and 1. 600 O in average. The
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number of alleles (na) at the provenance level was 1. 724 9. The numbers of effective alleles (ne) were
1.330 5 -1.577 3, and 1. 4713 in average. The number of effective alleles (ne) at the provenance level
was 1.502 6. The genetic identity degrees among provenances were 0. 703 1 — 0. 886 5. The genetic
distances were 0. 120 5 —0. 352 3. According to cluster analysis, 17 provenances were divided into three
groups. The first group included Guangxi and Guizhou provenances. The second group included
Guangdong, Hunan and Guangxi provenances. The third group only included Yunnan provenance. The
provenances with geographic proximity were generally clustered into the same group. [ Conclusion ] The
genetic diversity is abundant among Z. insignis provenances and among individuals within provenance,
but is mainly from individuals within provenance. Therefore more attention should be paid to individuals

in genetic improvement of Z. insignis. Both the low level of gene flow among provenances and three clear

geographic clustering should be caused by the geographic isolation due to the specific living environment

of Z. insignis.

Key words: Zenia insignis ; provenance; SRAP; genetic diversity
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Tab.1 Geographic location of different seed collection sites

of Zenia insignis

e 4% B ZIE(E)/(C) RN/
AARE 1 ] 113.08 24.80
st ZAEPE 5T AT LA R 5 7R ) b R R 5 T 108,09 2304
() P 21 % O 22 S5 SR AR Al , X6 1A A8t £ 7 o ot 9% 3 I 108,91 24,79
I8 T st R A B XL, Eﬁﬁ,xﬂf&iﬁ 4 e 109. 60 54,95
BZFEE M BF AR 2 I, ISSR E A7 R iE". SRAP S L 12 64 04 48
( Sequence-related amplified polymorphism ) J& — Ff & 6 WA 111.79 24,97
FPCR M%) FARICHA, EL 4T AFLP L RAPD ’. 07
AP, B TR R 7 55 VA S v b H s i B g it 109. 88 26.26
SEe s HRIRZE R e A MR . AR 9 R 106. 61 23,35
PAAT AT SR IEAE N OFFE R L, SR T SRAP 73 745 » T 107. 59 3 33
ORI KT SR (] AR R P 1 35t 1 22 A A2 1" T 106. 01 23.38
155387, LUHAE DNA 73 F7KF E38 R AT S sE 2 12 S 105. 80 24,08
FEE 13 ZRITERE 104.67 23.43
1 #MR5FH% 14 = RS 104.71 23.12
15 BNARAL 108.78 27.83
L1 ## 16 T B ) 106.41 25.72
R AT G R AR 53 A, i BR B4 et A 1 D 0], 32 17 PR 112. 85 25 52
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1.2.1 DNA #E 544t i Omega Bio-tek /%

H]4E 77 19 DNA 2 it %) 4 ( HP plant DNA Kit,
OMEGA ) X} {T: & i DNA gEfT#E B An4life, A
W RE R 8 g+ L™ BN W U6 Fie L ORI 4 1 %o R
DNA FRAEFIXS 43T B, 7155 I 2 Bk 41 DNA (1)
W

1.2.2 SRAP-PCR R mtk 2 & 5 544 X SRAP
AR EE N R [ A Tag B, Mg®™ ¥R, BIHR
DNA, =@M M E TR (ANTP) , 514 | it 47 2 K
A% . PCR F=#) 1 2.0 g « kg™ SR A BE 1 Al
WAL 58 (EB) Y, AR i e N K P4l
PEFTRE AR IR, 57 1k SRAP iR R, fix
WEEAT M 25 wl (K % #7:10 x PCR buffer 2.5 pL.
FFZ DNA 80 ng.Mg>* 2.0 mmol « L™ [dNTP 0. 225
mol -+ L™" 5|47 0.3 pmol + L™"Fl Tag DNA &4 fif
1.25 U, Gt RGOV FE P R :94 C HiAS Pk 5
min;94 C7Z25M: 1 min 35 “C3E K 1 min 72 °C#Effi 1

min,5 PMEH ;94 C 28 1 min 55 CiE kK 1 min 72
°C 4Ef 1 min,30 MEHF;72 C 4EfH 10 min,4 °C &

N ORA

TRRAPLLEE 6 A Fl I A9 1T 5. DNA, X 7 (1 {4
RIFATIIE
1.2.3 3l4hfik iz HPLAERY SRAP-PCR 2 i {A&

ZHEATEI W, PR 4 A 3B 2% HE AR B AT L
i DNA ( 2z 5 P WG, W VLA, 5t 2 ), ) 45 B
L) VE BT, XoF 729 X5 W20 43 AT R B T ik . A
kit 120 47T L A 2 A I LG
HAM B . DL BEAL SR T 2R B L W R
S PR TR AR R
PHIBE =2 2 R P s 8 AN U R AR, X 51 4 AT
i, B S AE 1 12 SRR AR I AR L A
WM B ¥ H T SRAP-PCR 213, A% BB AR 4 Li
U N, 353 SRAP 514, PCR 9854 1951 )
B A T A TR R IR 55 B B
BB B 2,

R2 {EE SRAP 4FHI3I M5 5
Tab.2 Primer sequences used for SRAP analysis of Zenia insignis

ElkZETRGS E [ 751 ElkZEDRGS apdl

Mel 5'TGA GTA CAA ACC GG ATA 3’ Eml 5'GAC TGC GTA CGA ATT TGC 3’
Me2 5'TGA GTA CAA ACC GG AGC 3’ Em2 5'GAC TGC GTA CGA ATT TGC 3’
Me3 5'TGA GTA CAA ACC GG AAT 3’ Em3 5'GAC TGC GTA CGA ATT GAC 3’
Me4 5'TGA GTA CAA ACC GG ACC 3’ Em4 5'GAC TGC GTA CGA ATT TGA 3’
Me5 5'TGA GTA CAA ACC GG AAG 3’ Em5 5'GAC TGC GTA CGA ATT AAC 3’
Me6 5'TGA GTA CAA ACC GG TAA 3’ Em6 5'GAC TGC GTA CGA ATT GCA 3’
Me7 5'TGA GTA CAA ACC GG TCC 3’ Em7 5'GAC TGC GTA CGA ATT GAG 3’
Me8 5'TGA GTA CAA ACC GG TGC 3’ Em8 5'GAC TGC GTA CGA ATT GCC 3’
Me9 5'TGA GTA CAA ACC GG ACA 3’ Em9 5'GAC TGC GTA CGA ATT TCA 3’
MelO 5'"TGA GTA CAA ACC GG ACG 3’ Em10 5'GAC TGC GTA CGA ATT CAA 3’
Mel 1 5'TGA GTA CAA ACC GG ACT 3’ Eml1 5'GAC TGC GTA CGA ATT GCA 3’
Mel2 5'TGA GTA CAA ACC GG AGG 3’ Em12 5'GAC TGC GTA CGA ATT CAT 3’
Mel3 5'TGA GTA CAA ACC GG AAA 3’ Em13 5'GAC TGC GTA CGA ATT CTA 3’
Mel4 5'TGA GTA CAA ACC GG AAC 3’ Em14 5'GAC TGC GTA CGA ATT CTC 3’
Mel5 5'TGA GTA CAA ACC GG AGA 3’ Eml5 5'GAC TGC GTA CGA ATT CTT 3’
Mel6 5'TGA GTA CAA ACC GG ATA 3’ Em16 5'GAC TGC GTA CGA ATT GAT 3’
Mel7 5'TGA GTA CAA ACC GG TAG 3’ Em17 5'GAC TGC GTA CGA ATT ATG 3’
Mel8 5'TGA GTA CAA ACC GG CAT 3’ Em18 5'GAC TGC GTA CGA ATT AGC 3’
Mel9 5'TGA GTA CAA ACC GG TTG 3’ Em19 5'GAC TGC GTA CGA ATT ACG 3’
Me20 5'TGA GTA CAA ACC GG TGT 3’ Em20 5'GAC TGC GTA CGA ATT TAG 3’
Me21 5'TGA GTA CAA ACC GG TCA 3’ Em21 5'GAC TGC GTA CGA ATT TCG 3’
Me22 5'TGA GTA CAA ACC GG GCA 3’ Em22 5'GAC TGC GTA CGA ATT GTC 3’
Me23 5'"TGA GTC CAA ACC GG ATG 3’ Em23 5'GAC TGC GTA CGA ATT GGT 3’
Me24 5'TGA GTC CAA ACC GG GAT 3’ Em24 5'GAC TGC GTA CGA ATT CAG 3’
Me25 5'TGA GTC CAA ACC GG GCT 3’ Em25 5'GAC TGC GTA CGA ATT CTG 3’
Me26 5'"TTC AGG GTG GCC GG ATG 3’ Em26 5'GAC TGC GTA CGA ATT CGG 3’
Me27 5'"TGG GGA CAA CCC GG CTT 3’ Em27 5'GAC TGC GTA CGA ATT CCA 3’
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FREC(D) LR Z AR B (He) A A9 L 2 4
J¥ (Hs) Pl 1% 73 A ZE0(Gst) FEED I (Nm) 55
BAESE 4TS R POPGENE 1. 32 14 &
PHEES AR R AP S £ 45 B, 7E http://jan. uce. nau.
edu/cvm/latlongdist. html |- 31841 & 45 R Z [R] (19
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XFEA AT T SRAP-PCR 4347, F i %8 ok 1
12 %f SRAP B ¥4 14 1 151 &4 (| 1), Horp, 106
SHA LB, B M 2B AN N
8.83 4%, %8| L AL 5 58. 34% ~81. 18% , -
Y124 70. 39%0 ARG LR m T A G R
Me9/Eml4, ik 5| T 81.18% , H: ¥k & Me7/Eml10 i
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M:100 bp DNA ladder; {E R EAF 50 A 1. PESE P ;2. ] FE#F% 5
3 VGBI A T VUREMGS T ARH L 6 RV T PR )1 8 1
P ;9 : ) PHAEGR 10 ) PEP2R 11 PRI 12 B 7513 . =
PO E 5 14 5 B RS 15 SUMAR L 16 SUN B )5 17 ) AR IR B

E1 #FiEEES SRAP 5| 4f 4R
Fig.1 Amplified results of SRAP primers

*3 EEAESIYAEGHSHIEET
Tab.3 Polymorphic bands of different primer combinations

of Zenia insignis

SI1YIHE ZEMEAEGE ZBEETHIL/ %
Me8/EmS5 10 66. 67
Me9/Em6 8 61.54
Me2/Em9 9 69.23
Me3/Em9 8 66. 67
Me7/Eml10 10 76.92
Me9/Em14 9 81.18
Mel7/Eml4 10 76.92
Me2/Eml5 6 66. 67
Me2/Eml6 10 74.42
Mel/Eml7 7 58.34
Me24/Em21 11 73.33
Mel6/Em21 8 72.73
SR 8.83 70. 39

N4 Af L AT 17 DRIR 2 A0S T
%H 38.96% ~72.73% , -394 59. 66% , For 5N
W R Z 2L R e i (72.73% ), T PE R )1
TR 1R (38.96% ) o LR AT S Rp R R B A
BRI Z A0 S H S TEFP IR N BAE TR 3k
etk . FE NS L ZRE0E = B A R TR G0 3R
BEAR L 3 B

x4 FRAMREEHNSTMAR

Tab.4 Polymorphic loci for Zenia insignis from different

provenances
i SO BB/ %
JPEE Y 75 58.44
RS 77 61.04
ILE 77 61.04
IR G 84 70.13
T &MWL 77 61.04
i JEERARCS 72 54.55
JTER) 60 38.96
iTEapREES 71 53.25
IR 73 55.84
IR 75 58.44
JTPaAR 78 62.34
BN 86 72.73
= P 80 64.94
= R RS 78 62.34
St MIAE L 70 51.95
SN ) 77 61.04
I HRIRE 81 66.23
F-HMH 75.8 59.66
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BAFIIE R 35215 2 R KOF B 1K, TR 3L B
ZHEPEREE (R ) FI Shannon {5 B A5E(1)2 FhRAIZ
FEMEFRBORMr L, R 5 AT LUE 1 AR R IEAT &
(3 P Z PR PR 502 S A o HL b SR M 2 R DR A
FRZ IR S =, 35 0.313 3, ) P R AR Y
FEH ZAREVEFS B AR, Ty 0. 175 5, 438 Fh Y ) %) JE
HZ AR E0R 0. 285 8, AR AR A & Shannon
T EFRELL 5 NV = il g 5, 35 0.450 2, LAY
R)NFNE R Shannon {5 B G EUE A, 7y 0. 249 4, 28

x5

PR ] %) Shannon {5 846408 0. 418 6, LRH I Z
FEYEAN Shannon 2 AMHEEL, TN R0 P EEARFD IR
(384 Z2 R M KO- 55 g, T 5 M A i Ll A P R )1
PR 815 22 BT K P M1, 3 PT BE 5 SR il b 9 4 F:
GRS, BAN, NR S BT LA H
17 B YEAT 00 W8I0 2540 B PRI 4 (na ) 2 1,389 6 ~
1.727 3,531k 1. 600 O, Ff K 1Y na S 1.724 9;
AR AL EL (ne) 1,330 5 ~1.577 3, F- ¥k
1. 471 3, F R K- ne SH1.502 6, L F 40 b4t 5
By e th AT AR B — i s 2R

EMEREIMBEESHEN

Tab.5 Genetic diversities in Zenia insignis from different provenances

i LI 56 57 35 P A (na) BRI EL (ne) SR Z R R (h) Shannon {5 555 (1)
i 1.584 4 1.488 9 0.260 8 0.3715
g S 1.610 4 1.486 3 0.263 6 0.378 6
Imrizd 1.610 4 1.445 4 0.249 0 0.362 6
JTPaREAR 1.701 3 1.573 0 0.308 0 0.440 5
JTZRMHWL 1.610 4 1.486 3 0.263 6 0.378 6
i ZRARGE 1.5455 1.424 4 0.2320 0.334 4
IR 1.389 6 1.330 5 0.1755 0.249 4
iR 1.5325 1.459 8 0.2427 0.344 1
i 1.558 4 1.457 3 0.245 6 0.351 2
iR 1.584 4 1.447 9 0.246 1 0.355 6
Imiit$73 1.623 4 1.4919 0.267 5 0.384 8
S 1.727 3 1.577 3 0.313 3 0.450 2
ZRI Vs 1.649 4 1.482°5 0.268 0 0.389 2
ZRA R B 1.623 4 1.478 2 0.262 6 0.3795
BN AR L 1.519°5 1.379 2 0.2119 0.308 7
S ) 1.610 4 1.506 8 0.2710 0.386 5
I HRERE 1.662 3 1.5222 0.284 1 0.408 7
ol i i) 1.724 9 1.502 6 0.285 8 0.418 6

AL AP IR Y 352 4% 2 FEVEAR OCTR B R, AT S
ARSI Z AR (Hu) 2 0,382 6, FiERFAAR A 1
FEP Z AR (Hs) Oy 0.256 8, i35t 1% 73 1k &R %
(Gst) Ay 0.328 8, X KHE AN NAATE—E 135t
2R A AT SRR (Nm) 2 1.020 7,5
A S AE 3 AL DA L i /), 158 A 2 o 90 1) A7 A
—E R RER AL 3, (H A 20 o b I 1) 0 35 1 78 e ol
WL 5 1) 32. 88% ,67. 12% (1352 % 7428 53 S b A5 il
TR A A ], 2 AT SRR TR A7 A — 22 1 35 4% 43
b AR B AR S F BRI TR IR N
2.3 EEMiEEBEE-BEMEEES

TRAL— SR AT ok ] W s S TR Y R O &R
2 AFIRTC R KRN B —BUE 0,42 4
FEARSE 2R e — 20 1, A THE—20 T
E SRR AL R, 2R 6 HI i T 17 AME G AP
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— R, 15 0.886 5, LR B i/, 1 0.120 5,
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FUISRAIT SN, RS ARSI AR DR AEREERIR, LU TP R BRI 5 3 ROk A =
SERPUA SN B A AL L ARG 2 R A, AR M P R A BRI AR IR, NSRS R AT LA
VAR IR ATV AR AR PRI AR BRI, IR B MR AR RN LT BRI AE T IR 2R

*6 FEEMEEMEE—HENSEEER"

Tab.6 Genetic identity degrees and genetic distances between Zenia insignis from different provenances

FirE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 0.8472 0.8384 0.7336 0.7555 0.7467 0.8035 0.8079 0.8253 0.8472 0.8253 0.7686 0.7467 0.7205 0.7904 0.8035 0.7424
2 0.1659 0.8865 0.7991 0.7598 0.8122 0.7642 0.7948 0.8297 0.8341 0.8122 0.7991 0.7162 0.7162 0.7948 0.8079 0.7729
3 0.1762 0.1205 0.8428 0.7511 0.8297 0.7729 0.7686 0.8210 0.8341 0.8559 0.7991 0.7424 0.7162 0.7773 0.7555 0.7555
4 0.3098 0.2242 0.1710 0.7773 0.8035 0.7642 0.7511 0.7424 0.7555 0.8122 0.8166 0.7336 0.7162 0.7686 0.7293 0.7729
5 0.2804 0.2747 0.2862 0.2519 0.8603 0.7773 0.7991 0.7555 0.7686 0.7380 0.7511 0.8079 0.8166 0.7817 0.7336 0.8646
6 0.2921 0.2080 0.1867 0.2188 0.1505 0.7948 0.8253 0.7729 0.8122 0.7729 0.7773 0.7642 0.7991 0.7991 0.7424 0.8122
7 0.2188 0.2689 0.2576 0.2689 0.2519 0.2297 0.8472 0.7948 0.7380 0.7336 0.7380 0.7074 0.7249 0.7948 0.7904 0.764 2
8 0.2134 0.2297 0.2632 0.2862 0.2242 0.1920 0.1659 0.8079 0.7773 0.7205 0.7948 0.7380 0.7555 0.7904 0.7948 0.8035
9 0.1920 0.1867 0.1973 0.2979 0.2804 0.2576 0.2297 0.2134 0.8559 0.7729 0.7773 0.7031 0.7380 0.791 0.79%8 0.8035
10 0.1659 0.1814 0.1814 0.2804 0.2632 0.2080 0.3038 0.2519 0.1556 0.8559 0.7642 0.7162 0.7162 0.7860 0.8079 0.790 4
11 0.1920 0.2080 0.1556 0.2080 0.3038 0.2576 0.3098 0.3278 0.2576 0.1556 0.8035 0.7467 0.7205 0.7380 0.7598 0.7249
12 0.2632 0.2242 0.2242 0.2026 0.2862 0.2519 0.3038 0.2297 0.2519 0.2689 0.2188 0.7948 0.7336 0.79%48 0.8079 0.7729
13 0.2921 0.3339 0.2979 0.3098 0.2134 0.2689 0.3461 0.3038 0.3523 0.3339 0.2921 0.2297 0.8805 0.7467 0.7424 0.768 6
14 0.3278 0.3339 0.3339 0.3339 0.2026 0.2242 0.3217 0.2804 0.3038 0.3339 0.3278 0.3098 0.1205 0.7904 0.7424 0.7773
15 0.2352 0.2297 0.2519 0.2632 0.2463 0.2242 0.2297 0.2352 0.2242 0.2408 0.3038 0.2297 0.2921 0.2352 0.8472 0.7773
16 0.2188 0.2134 0.2804 0.3157 0.3098 0.2979 0.2352 0.2297 0.2297 0.2134 0.2747 0.2134 0.2979 0.2979 0.1659 0.7817

17 0.2979 0.2576 0.2804 0.2576 0.1455 0.2080 0.2689 0.2188 0.2188 0.2352 0.3217 0.2576 0.2632 0.2519 0.2519 0.2463

D) A&RET AR - AR T A AREIES; LRI ANA 1) BFG, 2.7 BAL, 3. BTN, 4. B4
M, 5 R, 6:FdIA, T B R, 8.3 kiiiE, 9.7 ®iRE, 10: 7 EBFR, 1. BN, 12: 55 MHT, 13: 54
B, 14 Fd R, 15308840, 16T MF &), 177 KRG,
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Fig.2 Dendrogram based on genetic distances among Zenia insignis from different provenances
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