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Genetic Diversity and Implications for Conservation of Dipteronia Olive.

BAT Guoqing' , YANG Juan®,LI Zhonghu® ,ZHAO Guifang®"
(1 Xi’an Botanical Garden of Shaanxi Province/Institute of Botany of Shaanxi Province, Xi”an 710061, China; 2 Department of
Genetics and Molecular Biology, Medical School of Xi”an Jiaotong University/Key Laboratory of Environment and Disease-related
Gene, Ministry of Education,Xi’an 710061, China; 3 Key Laboratory of Resource Biology and Biotechnology in Western China,
Ministry of Education,College of Life Science, Northwest University,Xi’an 710069, China)

Abstract: The genus Dipteronia Oliv. endemic to central and southern China consists of two species, D.
sinensis Oliv. and D. dyeriana Henry,both of them are rare and endangered. In this study,a combination of
18 random amplified polymorphic DNA (RAPD) markers, 8 pair of amplified-fragment length polymor-
phism(AFLP) primers and 10 polymorphic chloroplast microsatellite loci(cpSSR) were used to access the
genetic diversity and population structure of species D. sinensis and D. dyeriana. At the species level, the
genetic diversity estimated by the two nuclear markers RAPD(D. sinensis: H=0. 386 4, Hy, =0. 556 3 and
D. dyeriana; H=0.304 7, H,;,=0. 445 0) and AFLP(D. sinensis; H=0. 331 9, H,=0. 488 0 and D. dyeri-
ana:H=0.304 7,H,=0. 445 0) were comparable,while that of cpSSR(H.=0. 603 2 of D. sinensis and H.
=0.671 1 of D. dyeriana) were much higher than that of both AFLP and RAPD,and the gene differentia-
tion coefficient(Ggr) displayed a similar trend. The resulting values indicated that the three marker types

estimated a relative high genetic diversity and genetic differentiation within both species. For the implica-
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tion of conservation, we believe that the habitat destruction by human activities is among the key factors re-

sponsible for both species’ endangered status. Therefore,in the long term,the strategy for conservation of

the two Dipteronia species is the protection of its habitat. In addition, increasing small population size to

maintain existing levels of genetic variation should be taken into consideration.

Key words: Dipteronia Oliv. ;genetic diversity; RAPD; AFLP;cpSSR;conservation strategy

R B 4 R (Dipteronia Oliv. ) 115
S (D, sinensis Oliv. ) fl = B 4 89k (D. dyeri-
ana Henry)2 PNFp, 2 DR 5K (2n=18) , 4=
KFWHK 1 000~2 400 m ¥y it 43 4 F v [ o
TSR B v R AR R 2 AR OB G )
Fofr s J B /0N T 4 A A KRR AR R B8 D o
B fa R )

(R /abu Ve MNP S AN TS AR/ R
fEP AL I RE S . sl 2R D M AR A T E
T AN W7 728 A Y A A PR AT BT LS Ll A T 2RSS T
JIT R ) £ T S VS RES . e W R 1R 2 A
PERIRAF R ORI R B 2 H s B TR I8 Fh
AR AR T F T AR R () 1 35 1% 72 S 1) ZE 9L DU
3T IV FH RS A T R (B B R T . P A
1B ZFEE B 22 RE v Al 7 X2 B idE & W) b
PRI RIS 1 JE e 5 R SR TR A S R A 3
F1% 3 A2 718 S A A2 A I3 A0 35 A% PR 3R 52 ) 9 Bk R TR kG
AT BB TC I B A A W B . B Ay AR I B
AR R 52 P W b 5| 1 4R 15 19 3R & i 4 S
I (PCRO AT AR A3 18 I 46 R FEl A7 2 oK » B Fh A i
TG 5 SR AR H By Rl 7 505 B . 25 AR )
WA B A SR DA 53 138 % 2 5 TR BE S PR O
e gy RIS A

RAPD(FEHLY % £ 45 DNAYMY & B §i 5
FHAE Y35 1% Z2 A PEVP Al O 1. R ok Rk 1Y
AFLP(P# | B B 2 24O DL 2 5 R A Wi 6k X
IO kg et TT DA AR 2 ) 2SR AL B
CL B g FH 1 2 B0 B FE A ) ok 1 22 RE A o

Xof R 400 ) Aol R AT 25 0 BT X A A | T
TRRNZOL R L DR 2H AT PP A o b T8t A A B A A
B 5 20 A% 45 50 K5 RUAR L A 40 it S A R0 4R A4
FEPR PRI T 38 4% o AR A H A
i A 5 R 201 o It A R TR 2 R A7 3 v HL A R AR
P IAWESE R s i S R T TR (epSSRO B A 1Y 58 78
L S PR B DR 20 1 2 4 R v, ELOE L T A
AL LT ) A A B T2 (SSROBRAN

B H AT R 2800 ¢4 iU 1 05T £ ST
BEEE SIS A LB ZFbRid 3t
it b= %) <5 ER AR 14352 15 2 RE PR E AT PR AG L ERR 3 L

LW K 4 1 D DR O 3 ARG R At . HATE A
KT1E RAPD #l AFLP &l B R 4 s 2 4
Yy ist e 22 RE PR ARGE . R G AR B 5 o 2
F A cpSSR M4l i #% RAPD 5 AFLP #ric, i¥
il <5 SRR L 0 P 8 A 22 K P B LA s R Y
O AT PR B A 8 AL S TR O i e A W B A SR
PR ER 7 SR P ) 5 AR AR 2 Bl

L MRS %

1.1 #EYe

BT T 17 4> 4 B s BERE AR B b [ B
PO TR H R U R R AL I RN M A 8 A
B N EERE 4 o ERUE R A (R
D)o SRAE SR MG S Al BE I 55 22 W AP A AR K o A
Fil (2 YCRAEHE s 2= /0 (B B 10 m) , B4 HT T 52 11
JEREMRECE N 5~ 15 4>, R4 TR A i
JE ) SRHAS TR AR A T — 80 "CRY KA & .
1.2 BEDH

SR Y CTAB 2 A i 42 B DNAP

RAPD 58 H Nz 18 % 3 i vl FE iR 22 A Ml 1)
BEOLSI . Bl P s Ry Sl B Li 5, HF
AFLP #5511 8 51 ¥4l & (135 P-GAA/M-CAA,
P-GAA/M-CAC. P-GAA/M-CAG, P-GAG/M-CAA..
P-GAG/M-CAA. P-GAG/M-CAC., P-GAG/M-CTG
1 P-GAG/M-CTT) &M 32 4 Pst [+3/Mse [+3 3|
YIeH & v ik TR, P A i B R P 5l B Yang
S RIS BT A 10 XF cpSSR 514 (cpSSR-
6. cpSSR-7, cpSSR-13, ¢pSSR-15, cpSSR-16, cpSSR-
17 .cpSSR-18., cpSSR-19., cpSSR-21 , cpSSR-22) 14 1% £
H#T Chung Fl Staub $& {1 (1) = 7K Fp g R Fp ] 228
P MR % SR SR AL A R e T G R R A B
1.3 BB

RAPD 1 AFLP b & #4513, f#f | Genescan
I3 BT B AW S B I A B (PE B HAE R G0 . 5%
WAL R L AR N 0, 8K 5 A E — 1 il 1
i il Nei’s jgt 1% 24 M 48 0 (H) | Shannon £ ¥ 4%
B RCCH ) X Fl Py R B N R G5t 1% 22 B 1 A7 R
fli s 38 ] Popgen32 R {4 XF J& (B i Nei 38t % 43
b BB (Gsp) HEAT B .



10 3

RIS - 45 « 4 BRANE A 400 (90 382 1% ZAE 1L 55 DR 97 SR 1977

x1 HRWEE2INERNBECE

Table 1  Geographical locations of the 21 Dipteronia Oliv. populations
o 4 o Se e/ 201 4k
Population code T Latitude/longitude Altitude/m

TBS BEVE K 1L Taibai Mountain, Shaanxi 33°25'N/107°46'E 1154
TJS [6f 75 4% B B4 Tiejiashu Mountain, Shaanxi 33°52'N/107°48'E 1603
BMG % PG 14 T 74 Baima Valley, Shaanxi 33°34'N/107°48'E 1 346
NX I 7 57 7§ Ningxi forest centre,Shaanxi 33°45'N/108°20'E 1616
XLS H il /N 1 Xiaolong Mountain, Gansu 34°21'N/106°00'E 1526
CDZ P Ji] )13 F Chuandongzi, Sichuan 30°28'N/102°42'E 1468
LDG U )1 B 45 ¥ Longdonggou, Sichuan 30°29'N/102°45'E 1 950
JZX T PCH AT % Jianzhu, Chongqing 32°03'N/108°43'E 1479
ZPH MR 45 Zhipeng River, Hu’ nan 30°02'N/110°32'E 1388
HPS 9 # 4% ) 1 Huping Mountain, Hu’ nan 30°01'N/110°31'E 1500
JCS AL JL sl Jiuchong Mountain, Hubei 31°24'N/110°35'E 870
WJG WAL 7 % ¥ Wanjia Valley., Hubei 31°24'N/110°33'E 811
LMH It e 119 Longmen River, Hubei 31°19'N/110°29'E 1297
7CG WL 5% A9 Zhucao Valley, Hubei 31°05'N/110°55'E 1735
QTW WL EE Qingtan Gulf, Hubei 31°03'N/110°55'E 1685
SRS W F 47 A1l Shiren Mountain, He’ nan 33°43'N/112°16'E 1138
Y] #JNETIT Yinjiang  Guizhou 27°59'N/108°42'E 1098
WSH 27 31 Wenshan, Yunnan 23°37'N/104°24'E 2 217
MZ Z 5% H Mengzi, Yunnan 23°24'N/103°23'E 1902
PB 7 4 5t 31 Pingbian, Yunnan 23°01'N/103°52'E 2019
HLT 77§ Jp V8 Heilongtan, Yunnan 25°02'N/102°54'E 1923

SSR #ric K4 B AEARIC . 10 S A A B A — 2%
AEELTE DNA AT FE A 9 5738 7 ) L 9k 33 i A0k
1A% MREEACH M9 A8 A 8 B A L A 25 (07 2 [N
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INEITD o BRI 10 X 51 4 A I B KA R
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Table 2 The results analysis of the 21 Dipteronia Oliv. populations
e . RAPD AFLP pSSR
Taxa Population . . . ., N .

1 TBS 0.169 8 0.257 7 0.164 3 0.240 0 3 0.639 7

2 BMG 0.246 6 0.353 7 0.152 0 0.2213 ) 0. 846 2

3 TIS 0.208 4 0.305 0 0.117 8 0.169 4 2 0.666 7

4 NX 0.176 7 0.2559 0.198 1 0.290 7 2 0.666 7

5 XLS 0.2237 0.336 9 0.205 1 0.294 1 3 0.714 3

6 CDZ 0.193 1 0.288 8 0.277 8 0.410 4 2 0.527 5

7 LDG 0.199 0 0.294 7 0.2335 0.340 7 2 0.327 3

8 JZX 0.188 3 0.280 7 0.252 8 0.366 2 2 0.600 0

) 9 ZPH 0.196 5 0.298 2 0.225 3 0.328 2 4 0.802 2
Dﬁjfjf%“ 10 HPS 0.175 8 0.269 6 0.101 6 0.147 1 1 0. 000 0
11 JCS 0.226 1 0.337 2 0.199 9 0.290 0 2 0.533 3

12 LMH 0.249 0 0.363 1 0.277 4 0.396 2 2 0.571 4

13 WJG 0.214 2 0.323 6 0.242 0 0.348 3 2 0. 500 0

14 Y] - — 0.040 3 0.060 5 2 0.600 0

15 Z2CG 0.249 6 0.377 8 0.302 4 0.435 1 4 0.782 1

16 QTW 0.228 6 0.347 2 0.281 2 0.412 1 4 0.790 5

17 SRS 0.292 2 0.428 9 0.281 3 0.405 1 3 0.685 7

4 Mean(Pop) 0.214 9 0.319 9 0.208 9 0.303 3 2. 647 0.603 2

JELFIT Species total 0. 386 4 0.556 3 0.3319 0.488 0 39 0.967 6

18 WSH 0.184 9 0.271 3 0.227 7 0.3316 3 0.712 1

19 MZ 0.156 8 0.2315 0.160 7 0.233 3 2 0.666 7

N Rt 20 PB 0.124 1 0.182 2 0.242 2 0.349 4 3 0.750 0
D. dyeriana 21 HLT 0.1715 0.247 6 0.187 0 0.282 2 2 0.555 6
I Mean(Pop) 0.159 3 0.233 2 0.204 4 0.299 1 2.5 0.671 1

SR Species total 0.277 9 0.419 1 0.304 7 0.445 0 10 0.914 4

TE s N. SRS HL R0 H CFERE i T S 2 1 BAASRD) 5 He. J0 25 PRS2 A1 s Ha R ZREERR AL
Note: N. The number of haplotypesChaplotypes detected in the sample) ; H.. The unbiased haplotypic diversity; Hg,. The Shannon’s diversity index.
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Table 3 Genetic differentiation statistics among

populations of species D. sinensis and D. dyeriana

Ger

e ST
Taxa RAPD AFLP pSSR
LB D. sinensis 0.447 0 0.367 8 0.812 0
BREEM D. dyeriana 0.426 7 0.326 6 0.706 7

Note:Gsr. Genetic differentiation coefficient.
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W43 50 3k 0. 812 0 Fi1 0. 706 7, B i & F RAPD F1
AFLP fi{H (£ 3).
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