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Analysis on genetic diversity of natural populations of Semiliquidambar cathayensis based on SRAP
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Abstract: Genetic diversity and genetic structure of 154 sampling plants from 17 natural populations of
Semiliquidambar cathayensis Chang were studied based on SRAP marker. The results show that the
average of number of polymorphic bands of 17 natural populations of S. cathayensis is 113.6, and that of
percentage of polymorphic bands is 63.5%. S. cathayensis has a relatively high genetic diversity level ,
with Nei’ s genetic diversity index (H) of 0.250 4 and Shannon’s polymorphic information index (I) of
0.366 2, in which, the genetic diversity level of population in Liancheng of Fujian is the highest, with H
value of 0.354 4 and I value of 0.521 0. The genetic variation within S. cathayensis population is relatively
high, with the contribution rate of 75.95% , the genetic variation among populations is relatively low, with
the contribution rate of 24.05%, gene flow among populations is 1.579, and the genetic differentiation
coefficient is 0.241. Considering the results of Neighbor-joining clustering analysis, UPGMA clustering
analysis, and STRUCTURE analysis, 17 natural populations of S. cathayensis can be divided into group
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I and group I, group I can be further divided into 5 subgroups, in which, subgroup I a contains

Dehua and Liancheng of Fujian and Le’ an and Dayu of Jiangxi populations, subgroup I b is composed of

Pingyuan of Guangdong population independently, subgroup I ¢ contains Yanping, Shaxian, and Qingliu

of Fujian populations, subgroup I d contains Nanjing and Zhouning of Fujian populations, and subgroup

I e contains Shaowu and Shunchang of Fujian and Rongshui of Guangxi populations; group Il can be

further divided into 2 subgroups, in which, subgroup Il a is composed of Jianghua of Hunan population

independently, and subgroup IIb contains Changting, Yongding, and Wuping of Fujian populations. The

result of Mantel test shows that there is no significant correlation between genetic distance and
geographical distance among S. cathayensis populations. It is recommended that S. cathayensis should be
preserved with a combination of in situ and ex situ preservation, and core germplasm resource bank should
be established as soon as possible in addition to in situ preservation in Liancheng, Shaxian, Wuping, and
Shunchang of Fujian, Jianghua of Hunan, Rongshui of Guangxi, and Pingyuan of Guangdong.

Key words: Semiliquidambar cathayensis Chang; SRAP marker; genetic diversity; genetic structure;
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HH PSRN, 10 O 3 A AR e 2k SE YY)
PR A0 WF 3 Wil fe AR 0 14 3ok 1 2 R P R a8 A 4%
FA By T Wi fe i ) 0 R4 5 9T R

2B A7F ( Semiliquidambar cathayensis Chang) (2n=
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OEBE MM ARG R iR,
TEWFIEN R BURFIE LT, SR H] SRAP Fric 4
ARBFFEIIAL ZFEVEA LT 4T, Li %0 FIH SRAP
Frac X2 B fey 11 2% 1) 42 26 #58E ( Hamamelidaceae ) 48
Y251 148 ( Loropetalum subcordatum ( Benth.) Oliv.)
MG ZAEVEREAT THIFSE, JF A T R4 R

YT, ARBFFE R H SRAP ARic /0 ok B
WIFE AR TLPG AT P 2R 17 A RARFIEE 154
AMEERR B 35 15 2 REPE R AL 251 AR U Y 23 A1
FRREXS st A% 722 S R 520 | LUSH by 2 R 18 4% o O
I BT R A FH B E BRI LR

1 ARAR T ik

1.1 ##

T 2018 4F 3 H 2 5 H XA 19 K 8R 43 A X ik
A aTa R A Fae BE R AR A L PR R 25 K F 10 km B [H]
FERT 10 m AOARHE, X010 FAREE 9IRS ) AR L7
FPEE 17 A RIRFPHEDEATRAE , A FRHE A L4 Hb
HAMAFER IR 1, Hh A0 TRERIT ke W
WA BRI R AR T 7 AP R A R U
o BEASFIRES R R AR 100 ¢ JoHK HUE Y 24 4F 4R
/U S ERVAL | N S I Y R 8
Y355 1 3 0y B 15 5 8 TE 4R 4y, SR 5 AR
5 30 min, e A —80 C UKFAPR-AT, H T4 Hi 3
[H4H DNA,
1.2 A&

Z:7% Murray %5 B9 75 75 D2 AR I o 12 O
20 DNA , fifi F Nano—200 f 4366 B 3 (Bt 5



02 Y %R S B R %30%
F1 FWE 17 A RAMBENHESFER
Table 1 Geographical distribution information of 17 natural populations of Semiliquidambar cathayensis Chang
S5 ORYL s L 5/ m samﬁ:fﬁlam
No. Location Longitude Latitude Altitude number
DH &% RMTifELE Dehua County, Quanzhou City, Fujian Province E118°13'23"  N25°38'16" 829 7
LC WEE b AT %R E Liancheng County, Longyan City, Fujian Province E117°02'06”  N25°35'53" 750 19
CT TEEE b5 KT H: Changting County, Longyan City, Fujian Province E116°17'33"  N25°21'42" 690 2
YD  FRHE AT KE X Yongding District, Longyan City, Fujian Province E116°56'31"  N24°52'52" 450 3
wp TR Jo AT H Wuping County, Longyan City, Fujian Province E116°20'27" N25°10'57" 560 11
SX HHA =W 7P B X Shaxian District, Sanming City, Fujian Province E117°49'32" N26°39'38" 835 28
QL FEA =W EL Qingliu County, Sanming City, Fujian Province E116°45'38”  N25°54'39" 823 4
YP  HEEAREHTE X Yanping District, Nanping City, Fujian Province E118°08'10"  N26°43'34" 960 2
SW A I AR T Shaowu City, Nanping City, Fujian Province E117°31'18" N27°33'40" 752 3
SC EHA B E TS & Shunchang County, Nanping City, Fujian Province E117°49'21"  N26°50'10" 447 16
NJ TR N T R 5 2 Nanjing County, Zhangzhou City, Fujian Province E117°13'30" N24°34'26" 570 2
ZN RS T8 8 7 B Zhouning County, Ningde City, Fujian Province E119°27'29" N25°59'52" 630 2
JH WIRE A AN TV AERE % A A B Jianghua Yao Autonomous County, Yongzhou — E112°00'38”  N25°00'21” 750 17
City, Hunan Province

PY T ARAE MM T FE & Pingyuan County, Meizhou City, Guangdong Province — E115°53'20” N24°42'20" 750 15
DY VLV M T K ARE Dayu County, Ganzhou City, Jiangxi Province E114°26'05" N25°33'29" 730 5
LA TLFEEPEM 7 5% B Le’ an County, Fuzhou City, Jiangxi Province E115°50'33" N27°31'20" 570 8
RS JUVE M A A A XM T kK % A A B Rongshui Miao Autonomous  E108°48'51” N25°0828" 765 10

County, Liuzhou City, Guangxi Zhuang Autonomous Region
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ARERR I RS, SR GenAlEx 6.5 B 47
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PO B IR IR 2, SR R SR 8 235 5%
M EEXE Y G 0 A5 KO 18 ~ 28, P I 40 5 )

F2 ATHWA 154 NEEREEH DNA H B85 M F T R EER
Table 2 Primer sequences used for amplification of genomic DNA from 154 sampling plants of Semiliquidambar cathayensis Chang and their
amplification results

P 23.5 Ny, o 2844007 179 4, R £
B HTH N 77.2%,

2y G BIY 51 (5 —3")  Primer sequence (5'—3") AL NS T2 LML E I %
No. of primer EE14 Forward primer 1% 151314 Reverse primer N urflber‘ of N umb(?r, of‘ ‘ Percemiag.ge ‘of
prime p bands polymorphic bands polymorphic bands

Mel-Em2 TGAGTCCAAACCGGAGC GACTGCGTACGAATTGAC 21 17 81.0
Me2-Em8 TGAGTCCAAACCGGACC GACTGCGTACGAATTCTA 25 18 72.0
Me4—-Em5 TGAGTCCAAACCGGTAA GACTGCGTACGAATTCGA 25 18 72.0
Me5—-Em3 TGAGTCCAAACCGGTCC TGAGTCCAAACCGGTCC 23 18 78.3
Me7-Em7 TGAGTCCAAACCGGTGC GACTGCGTACGAATTATT 24 18 75.0
Me8—-Em4 TGAGTCCAAACCGGTCA GACTGCGTACGAATTCTA 26 17 65.4
Me9-Em13 TGAGTCCAAACCGGAGT GACTGCGTACGAATTAAG 24 18 75.0
Mell-Em14 TAAACAATGGCTACTCAAG GACTGCGTACGAATTCAG 21 18 85.7
Mel3-Eml CTAAAACCAGGAAGTGAGAA GGCTTGAACGAGTGACTGA 18 18 100.0
Mel5-Em6 CTGGTGAATGCCGCTCT TTCTTCTTCCTGGACACAAA 28 19 67.9

Y Average 23.5 17.9 77.2

BT SRAP 514 #2528 BT 17 > KRR Fh
HE B AG Z R s R LR 3, SR B 1T
SRAP 51445 (4 > ARUar 17 A4S RERFIEE Y 2 810
SRR 32~167, ¥ME R 113.6, ZBMEAH A 1L

3 ET SRAP SIM¥ B RFMAET 17 MRAFMBBIEE ZFEEST

Table 3

(PPB) ] 17.9% ~93.3% ,¥J{H 7 63.5% ; WEL 554 %
PRI ( Na ) R 3G FE DR (Ne) 4331100 1.2~ 1.9 Fil
1.2~1.6,¥(H 23594 1.6 F1 1.5; Nei” st f£ RS
$0( H) #1Shannon’ s £ &M 15 B

SSN

§RCCT) ar o

Analysis on genetic diversity of 17 natural populations of Semiliquidambar cathayensis Chang based on amplification results of
SRAP primers

i N“‘ - yiergh HEF %L FEHEL BT ERSE R
: umber of A5t/ % ) . B . s
. . Observed Effective . . Shannon’ s
Population polymorphic Percentage of Nei’ s genetic .
bands polymorphic bands nurﬁhf, v of nurﬁh{% v of diversity index . fpolym.orp}.ll(z{
alleles alleles ntormation mdex
1 284 Dehua of Fujian 130 72.6 1.7 1.5 0.271 8 0.404 1
TRAEIR Liancheng of Fujian 164 91.6 1.9 1.6 0.354 4 0.521 0
1R AKYT Changting of Fujian 48 26.8 1.3 1.3 0.134 1 0.1859
TRHKE Yongding of Fujian 70 39.1 1.4 1.3 0.173 8 0.248 9
#5358 F Wuping of Fujian 147 82.1 1.8 1.6 03127 0.461 0
fREAV>E Shaxian of Fujian 166 92.7 1.9 1.6 0.349 6 0.516 7
FHHE Qingliu of Fujian 105 58.7 1.6 1.5 0.249 3 0.360 6
TR FEF Yanping of Fujian 58 32.4 1.3 1.3 0.162 0 0.224 6
TR AR Shaowu of Fujian 62 34.6 1.4 1.3 0.153 9 0.220 5
TREAMTE Shunchang of Fujian 152 84.9 1.9 1.5 0.308 1 0.458 9
AR Nanjing of Fujian 77 43.0 1.4 1.4 0.215 1 0.298 2
fEE T Zhouning of Fujian 32 17.9 1.2 1.2 0.089 4 0.123 9
WIRG VT4 Jianghua of Hunan 158 88.7 1.9 1.5 0.302 2 0.453 5
g
I~ Z:F-HE Pingyuan of Guangdon, 167 93.3 1.9 1.6 0.326 7 0.489 5
gy gdong
TLFERAS Dayu of Jiangxi 121 67.6 1.7 1.5 0.269 9 0.396 1
VLPG4R% Le’ an of Jiangxi 141 78.8 1.8 1.5 0.303 8 0.447 7
J"PHRK Rongshui of Guangxi 133 74.3 1.7 1.5 0.279 9 0.414 2
g g
I Average 113.6 63.5 1.6 1.5 0.250 4 0.366 2
2
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0.089 4~0.354 4 1 0.123 9~0.521 0, ¥J{H 55N
0.250 451 0.366 2, Hor 45 G AP HERY Nei* s 1%
ZREVEFEEUA Shannon’ s 28 B8 8B &, 70
oM 0.354 4 £10.521 0,

LT Nei’ s G ZAEEFREEOS 7 17 >R 8K
FIRE 545 ZREE A THE T | AR B/ IMR IR Ay i e i
RN ARV B RE )R R A T
HE ARG S AR TLVE SR LRI RE S R VL ARRNRE )
PURIKFIRE AR AP e VLG R APIEE s I I
e | A e i o PR A T TR IRE AR R e P
e SRR A A TS RN A A TT R R A
JATREE,

2.2 EEEMSWH

Iy T 253 HT (AMOVA) 45 5220 BT 17 4
KARFIHE R A8 1% 4 A R BCR 0.241 Tl 1] 5 X i
R 1.579  FiE PN st A A8 S 9 BT R R B Gk 75.95% , 1M
TR ] 353 1% 722 S 1) DT IR 384 11 24.05% , H R R 1] A
RN I 22 518 B 2 2 (P<0.001) 7KF, Ul B 2
WRUAT 353 1% 22 AR 2 A AT TERDRE N, R MRS i 30—
FERRBE IR AL Ak

Mantel £ 56 45 S 2 B . AT 17 > RIRFHEE Y
181 R R b PR 5 (] G 4 3 A S (r=0.068, P =
0.350) , Wb FR R B A2 S 3R 1814 28 57 5 1
FEHT,

Neighbor—joining K (K 1) W~ 7E AL HE 25
0.18 4, BNAT 17 AN KRR EER 438 TR 2 4R
B, R | iR m il S e R .
maE AT AR ERUE R VP Y SR R A
BE ) AR AR LU VU AR L 13 SR 4R
T 1AL 45 91 R T AR R DA S AR 2 AT T K E AR
FREESL 4 ANFPEE, 7EGIE 0. 1140, 20 [ nTift—
EXrMTa, Ib, TeMTd4aNWEEHp Wi

T B FiF 4 A 1) 2 A RO SRR AR, VPG 9 SR e R Ak
FREE LA K ) 25 S AR S AE T b A 45 4 10 2 5
VO ELRNVE R AE T o 045 45 22 10 7 355 A0 ) 7 o
T HE T d ALFE AR A AR RIS F e L K G
IKFRHEE SR AT — 2000438 a F1 1b 2 S HF,
o W R VLA PP SIS O A 1L a, S RE T b A 4E
FEEE AT T 7KE RS FPE

UPGMA K (K 2) B 1A 5 0.65
bR 17 A KERFPRERY 154 DNFERRIT N 2 A4
B Ho W RV AE R RS 16 AN FE bR Bl 3 R SE A
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AL Genetic distance

DH: @81k Dehua of Fujian; LC. 4% % K Liancheng of Fujian;
LA : YTPYARZ Le’ an of Jiangxi; DY AN A Dayu of Jiangxi; PY: I
ZR L Pingyuan of Guangdong; YP: & & 4ESF Yanping of Fujian; SX:
b L Shaxian of Fujian; QL. tRAE R Qingliu of Fujian; NJ. tE
b Nanjing of Fujian; ZN: T Zhouning of Fujian; SW: il
. Shaowu of Fujian; RS: TR LK Rongshui of Guangxi; SC poxe ey Iif=!
Shunchang of Fujian; JH: iR Jianghua of Hunan; CT. KT
Changting of Fujian; YD #&#7KE Yongding of Fujian; WP, f& ¥
Wuping of Fujian.

B 1 W 17 KK EEA Neighbor—joining FE 25 E
Fig. 1  Neighbor-joining dendrogram of 17 natural populations of
Semiliquidambar cathayensis Chang
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UPGMA K Hhix 3 AR RRAESEHE T v, 2
AREBIEVEE ] e,

fifiF STRUCTURE $R A4 (AR far 17 AR
SRFRRF B AL 250 45 R (18] 3) R K=2 I, AK
WRGK=7 I, AK HIRZ (1 3-A) . K=7 i,
o7 5L 4% 25 1 SR S B e (181 3=B) , d W] 2= WAy
17 A KIRFPEERT S A0 5 2 KAERE, Bk — 4405
R T AR,

Z54 Neighbor—joining R [E UPGMA RZKI I
STRUCTURE 43 #4554, nlRE 2 s 17 4~ KSR Fi B
ekl o h 2 A 4ERE, SR J5 7E Neighbor —joining 5 5 4]
ORI AT JERN b K AR T a rP B ) 255 22 B B gl fa)
R 1 AERE 2R 7 ASERE,
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Genetic distance

DH. #8474k Dehua of Fujian; LC; B Ik Liancheng of Fujian; CT: fEERTT Changting of Fujian; YD, R E Yongding of Fujian; WP R
e Wuping of Fujian; SX. &3V Shaxian of Fujian; QL: 1R AR Qingliu of Fujian; YP. T R A Yanping of Fujian; SW . A& AR 2 Shaowu of
Fujian; SC: e 2 Shunchang of Fujian; NJ. etz iveaprd Nanjing of Fujian; ZN. tEEET Zhouning of Fujian; JH: BIEg L AE Jianghua of Hunan; PY .
J" 2RV Pingyuan of Guangdong; DY ; VT.PHKAY Dayu of Jiangxi; LA: YTL.PYSR% Le” an of Jiangxi; RS: J7 Pi/K Rongshui of Guangxi.

2 EPT 17 D RATEL 154 DM HERR UPGMA B %E
Fig. 2 UPGMA dendrogram of 154 sampling plants from 17 natural populations of Semiliquidambar cathayensis Chang
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S Cluster number (K)

DH: #& 81k Dehua of Fujian; LA: YLPGR% Le’ an of Jiangxi; DY: YLPG K4 Dayu of Jiangxi; LC: #@EH Liancheng of Fujian; CT. fRaAHTT
Changting of Fujian; YD TR AGE Yongding of Fujian; WP ferE e Wuping of Fujian; NJ: e A Nanjing of Fujian; ZN. A RET Zhouning of
Fujian; SX: fA# 7P B Shaxian of Fujian; QL: #& &7 Qingliu of Fujian; YP: fH#4EF Yanping of Fujian; SC: f&#E Shunchang of Fujian; SW .
A AR Shaowu of Fujian; RS: J7 Pf@l/K Rongshui of Guangxi; JH: iR 7T.4E Jianghua of Hunan; PY; J7 4L Pingyuan of Guangdong.

B3 W17 DRATBERSE(A) FIBEEE(B) S0

Fig. 3 Analyses on cluster (A) and genetic structure (B) of 17 natural populations of Semiliqguidambar cathayensis Chang
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WHEREOUT  YAGAR Y B TR SN oK S
BEREE RN RIS AL A8 25 I, Lg% 2 R PRI
WA RAFEEES ( Sinojackia microcarpa C. T. Chen et G.
Y. Li) [ Nei’ s it ff ZH 464 (H) 2 0.100 7,
Shannon’ s Z AR EFEEL(1) H7 0.165 8) 2 RIK
W} ( Tetracentron sinense Oliv.) (H {H 4 0.076,1 {4 N
0.112) 12 ASHFZE 2= AU R AR A EL A 4 re K
s i 22 HEPE (H (E ) 0.250 4,1 H) 0.366 2)
H AR A 1T 25 Ao A 353 12 22 R Pt 38 5y, R
2514 Parrotia subaequalis (H. T. Chang) R. M. Hao et
H. T. Wei) (H {H} 0.203 1,7 {4 0.313 2) " Filf
A ( Loropetalum chinense ( R. Br.) Oliv.) (H {H &
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