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Genetic Diversity of Ten Gleditsia sinensis Populations from Southern China
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Abstract ; [ Objective | To understand the genetic diversity of Gleditsia sinensis. [ Method ]215 G. sinensis samples
were analyzed using AFLP (amplified fragment length polymorphism) approach. [ Result]The results showed that
total of 1 782 loci of G. sinensis genome were examined for molecular variation in which 1 389 loci were polymor-
phism, accounting for 77.94% . The average Shannon’s and Nei’s index were 0.256 and 0. 168, respectively. At
the species level, the total genetic diversity (Ht) was 0. 127, suggesting a lower genetic diversity in G. sinensis
populations. The gene flow and average genetic distance were 0. 059 and 1.483, respectively. It is suggested that
there were some genetic differentiations among the ten populations. The UPGMA cluster analysis showed that the G.
sinensis populations were divided four types. The variance within population was the main part of the genetic varia-
tion of the species according to the AMOVA and Gst analysis. [ Conclusion ]In combination with on-site investiga-
tion, it is conclude that the present status of genetic diversity and genetic structure of G. sinensis populations are
strongly affected by wide distribution, fruit characteristics, chop, introduction and habitat fragmentation. Some sug-
gestions on the gene conservation of G. sinensis are proposed.
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Table 1  Collecting data and samples size of G. sinensis

LN 2 (E) LHPE(N) R AR ARSI K A AL
Population Longitude Latitude Elevation/m AMT/C AMP/mm individual number/ 4~
AL L HBJ 113°01" 31°02' 30 16.3 1179 16
WAL E & HBY 110°15' 30°17' 114 15.7 1167 31
M BRI GZM 107°58’ 26°05' 950 15.1 1 350 23
T % X ZGX 101°58" 25°43" 1253 15.2 1315 24
WEG A HNC 110°30’ 26°30' 500 16.1 1218 22
HKFE I CQX 108°58" 28°45' 471 16.5 1334 12
# 1Lt HBE 109°47" 30°03' 1000 15.6 1370 18
a1 ik SCC 104°06' 30°67' 500 16.2 918 200 29
Pui T iR SCW 108°03" 32°07' 1200 14.7 1 246 19
I PR GXG 110°28’ 25°27' 150 18.9 1 949 21

1.2 REHZE

1.2.1 DNA #948J0  EL¥nf i DNA $250R
CTAB 3%, 1 Ji1 % b 53 6 6 J 3 ( NanoDropg000
Thermo, American) ;] DNA Jit &g DL 2 ¢ &, DNA
WREEFRREH] 50 ng - uL™", —20 CARAA .

1.2.2 AFLP 47 AFLP SLB S % w7 iy
D7 AU PCR WA 2 AR FF AT AL . #8235
HIFIF 345 | 90551 b AL 5 AR A W R A5 B 7]
B SRR 51 5 AN Cy5 ZESehRic

1.2.3 PCR Z4##ml  PCR P 2 g o -1
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1.2.4 #3342 FHAKM NTSYS-pc2. 1 Fil Pop-
gene3. 2 X I IERE AR FEAT 3815 22 AP 3t A% AR
M RG2S E 43 (PPB) (Nei” s Z £ 45
¥ Shannon’ s {5 Q4550 1 8L HE B (D) Al {5 — 2L
& WP BE AR E AT UPGMA SRS J3 #r F oy 7 2243
#r(AMOVA) .
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SRR SR IG 261 O 127 2%, T HE AR R
AT 113 ~ 141 PR 5 | W) 2 3 1E 5%
WA 99 %, AT 81 ~ 11714 A5 ¥4 &
PCR 448 7 W) 22 25 1k L AR AL i 68. 80% ~
87.97% . Bl E-ACA/M-CAG 445 ) PCR ¥ 4%
W2 ST R s, -1 87.97% , 519 E-ACG/
M-CAG 45 #) PCR &34 1) 2 351 LU AR B AIK, F 1
1 68.80% ;5414 E-ACC/M-CAG ¥4 F Br i i
2y 141 25, 5145 E-ACA/M-CTC 4" Jv
Bofo /b 113 45
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Table 2 AFLP primers and their amplification results

AL SR Bofce: gﬁ‘@ﬁfﬁﬁi 251k
Primer combination No. total No. polymorphic A
fragment/ > fragment/ |~ PPB/ %
E-ACC/M-CAT 131 99 75.57
E-AGG/M-CAG 128 100 78.13
E-ACG/M-CAG 125 86 68.80
E-ACG/M-CTC 125 97 77.60
E-ACA/M-CTC 113 81 71.68
E-ACT/M-CTG 116 93 80.17
E-ACC/M-CAG 141 116 82.27
E-AGG/M-CAA 119 93 78.15
E-ACG/M-CTA 130 103 79.23
E-ACA/M-CAG 133 117 87.97
E-ACT/M-CAT 114 89 78.07
E-AAG/M-CTA 128 101 78.91
E-AAG/M-CTT 140 108 77.14
E-ACC/M-CAA 139 106 76.26
BHL Total 1782 1 389 77.94
#1{H Mean 127 99
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Fig. 1 The restriction patterns of G. sinensis
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Fig.2  Preamplification electrophoretogram
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Fig.3  Detection result of different premier capillary gel electrophoresis based on AFLP-marker
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Table 3 Genetic diversity of G. sinensis

U Nei’s ZHMAEE(h) Shannon’ s {5 B (1)
populations Nei’ s Index Shannon’ s Index
W#I4t 5T 1L HBJ 0.184 0.280
WbE B HBY 0.175 0.248
FHIRRIT. GZM 0.184 0.280
B ZGX 0.191 0.292
WIEg R4 HNC 0.179 0.273
RS CQX 0.165 0.262
1AL B HBE 0.181 0.276
P AR SCC 0.146 0.202
PUN TR SCW 0.153 0.240
I VAR GXG 0.125 0.197
Y9{h Average 0.168 0.256

2.3 BEHAEEZRE AMOVA 31f

A4 R S IEA TR AR 1 8 AL 22 R P A7 AR
BFEIEF(P<0.01) 5L H] 10 /> p 75 S HE A ] 1
FAAE—E R Mt b 12 B gL 2 5,
73.13% WA S R A AERE RN, AT 26. 87% KA TE
ARV T 50 2 S AHE AL R A PRI A% 18] 49 77 7 38t
e S, TRIAE A P 1) 2 5 2 A A S f) T 2R
(R4, UL 2 I L 742 5 LUE IR N O 3, AMO-
VA J3Hr Al A Z2 R PSR B B R TR o

2.4 EEFEXRSRESN

i 5zt Nei $i5 RS0 O ] ) 162 1 1 2 gt —
HUE (RS), BRI Am AL —2E N 0.843 6 ~
0.998 7,~F-24 0. 950, Hrb, 1-1L ‘L B i A A 8 b
AR VA By it A5 A (DU I 4555 (0. 998 7)), BEMI% X
AP D 1 7 R AR 22 T 1Y g A R B A T A A1
(0.8485) o M4 ] By i 1% B %5 O 0. 004 2 ~
0. 172.0,~F-¥ 0. 059 , Herb -6 S50t A it 1L ex & A
PRAYIRAL T B e/ (D = 0..004 2) i) R k25 B A
SEHI SRR AR L B B iR (D = 0. 172.0) , BF5E
ZE IR S IR A7 R B N AL 704k

R NTSYS-pe2. 1 B xf i e A 47 UPG-
MA BRI (B 4) , 10 ARy a8 14 2 23 R T
0, X E WL 10 AFEAR R AR 1 J8 4 7 5, (H
JEA AR AT AL — 2 225, Ferp i AL RO A4 |
AL E BRI AL R EE RS LA 4 A
AEVAIEE B AR 30, B A ] 3 1 B R /D, AT AR O —
&5 VUV FSCARARE (A 01 SRR A ) DY R A A
WIS B IR ] 38 A B RS /0N, I 4 SRR 1
2, LA b 2 AR5 O B A RS R AR £ B SN
JPRTTREAACR 5 % SCRRE AR P 3t JHL 8 0, (R O
ARMAEIRAE L, 25 F RO 128, IX UL A ] )
U B AR O 18] 35t A% o A0 R B O B A A 35 A A
PS e

x4 BEMBENSTFHEDH(AMOVA)
Table 4 Molecular variance analysis (AMOVA) of G. sinensis

AR AU H B F-J5 ¥75 JrEm TER R AR
Variation source Degree of Freedom  Sum of squares ~ Mean square  Variance component Percentage of variance component/%
FE4AE] ( Among populations ) 9 10 029.37 10 320.78 23.87 26.87
TR PY (Within populations ) 231 17 392.01 64.97 64.97 73.13
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Table 5 Genetic similarity and genetic distance of G. sinensis populations

#ELK Population R WWDTIE O SEMURRIL SN WIHEEE UUPEEEAR O BIERAE  ddbntil WIREEEE )i AR
P XS WY MJ XY YC GL ES s CB cD
FRFEI XS 0.044 6 0.045 8 0.105 0 0.035 1 0.054 4 0.040 0 0.020 4 0.0353 0.0314
DU TR WY 0.959 4 0.118 0 0.167 0 0.038 3 0.028 9 0.060 6 0.051 4 0.0278 0.020 6
FOMBEIL M) 0.958 9 0.891 8 0.064 1 0.036 9 0.083 1 0.023 4 0.036 6 0.0875 0.0959
NN XY 0.903 6 0.848 5 0.941 2 0.088 9 0.151 0 0.091 0 0.142 0 0.1720 0.1050
WALEE YC  0.968 6 0.964 9 0.967 0 0.917 5 0.013 8 0.004 2 0.018 2 0.0269 0.0251
FoVGHEAR GL 0.949 9 0.973 8 0.923 2 0.861 8 0.988 7 0.024 8 0.028 4 0.0158 0.0267
BALEAE ES  0.964 0 0.943 8 0.980 4 0.915 8 0.998 7 0.978 1 0.015 0 0.0429 0.0454
BT IS 0.983 1 0.952 6 0.967 5 0.870 0 0.984 8 0.974 6 0.988 2 0.0264  0.047 2
IR CB 0.967 9 0.974 5 0.918 8 0.843 6 0.975 6 0.986 2 0.960 2 0.976 2 0.027 4

DU EEER CD 0.9718 0.981 7 0.9112 0.902 7 0.977 5 0.975 6 0.958 1 0.956 3 0.974 6
W b =B T = Mo — 8%,
Note: Nei’s genetic identity ( above diagonal ) and genetic distance( below diagonal ).
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Fig.4 UPGMA dendrogram of 10 G. sinensis populations using Nei’ s biased genetic identity

3 W

AFLP 43 FARICHE AR 2 % 1 0 35 PR 41 45 434
fry— i AR 4 7 35, BT 40T Al DNA /|
AL PR S 25 PR A M T R O P 2
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FEFERE ARG T4k , 2 SRR TERE A A AR AR (1] 24
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R E R SR A B R EASAT , X R B JE T
T T 9 4 Af B 2 5, e 74 A ) 52 B 1 — 7 1Y
WL AL AT, BRI 5L 434k R B T
¥k ( Quercus variabilis Bl. ) (4.55% ) R ( Heriti-
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