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Abstract: The genus Dipteronia Oliv. (Aceraceae) is endemic in China which consists of two species: D.
sinensis Oliv. and D. dyerana Henry. Dipteronia is one of the woody relic genera in the floristic regions of
the northern temperate zone. In this study,we carried out a comparative study of D. sinensis Oliv. and D.
dyerana Henry. to explore their degree of differentiation between two species from the aspects of morphol-
ogy,molecular genetics and gene sequence analysis. (1) Morphological studies indicated that the presence of
two species in morphological characters have significant differences. (2) Molecular genetic studies based on
the AFLP of genomic DNA markers were also used to analyze the two species. And whether they are in
species level or group level, the results showed that there was extremely significant genetic differentiation

between the two species(Psy =0. 390 4). The level of genetic variation and genetic diversity of the two spe-
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cies have distinct differences(D. sinensis Oliv. >D. dyerana Henry). (3) We also downloaded several chlo-
roplast genes (psOM-trnD ,trnD-trnT ,trnl ,trnl-trnF ,rpl16) and nuclear gene sequences of ITS (ITS1,

5.8SRNA,ITS2) of two known species from GenBank to analyze and compare their differentiation. t-test

showed a significant difference between the two species occurred in chloroplast gene sequences. Hence, the

results of the present study showed that the D. sinensis Oliv. and D. dyerana Henry have a extremely sig-

nificant differentiation. And we infer the main reasons of the significant differentiation between the two

species attributed to the long-term geographic isolation between them.

Key words: Dipteronia sinensis Oliv. ; D. dyerana Henry; morphology; molecular genetics;interspecific dif-

ferentiation
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Table 1 Population resource of two species

VL ST 4 7 o B E23 7 13
Species Pop. No Location Sample size Altitude/m Longitude Latitude
TBS Be 7K (1l Taibai Mountain, Shaanxi 10 1154 107°46' 33°25
XLS Hitt /N 1l Xiaolong Mountain, Gansu 9 1526 106°00" 34°21'
CchzZ Ui )13 F Chuandongzi, Sichuan 13 1468 102°42' 30°28'
LDG PY I B %74 Longdong Valley, Sichuan 10 1950 102°45' 30°29
JZX TR Jianzhu, Chongqing 6 1479 108°43" 32°03
ZPH W RTACHT Zhipenghe, Hunan 8 1388 110°32' 30°02
S L HPS W/ %M1l Huping Mountain, Hunan 5 1 500 110°31" 30°01"
Dipteronia sinensis
JCS WAt Juabily Jiuchong Mountain, Hubei 9 870 110°35' 31°24"
WG WAL T % 1 Wanjia Valley, Hubei 8 811 110°33" 31°24
LMH WL B 1T Longmenhe, Hubei 7 1297 110°29' 31°19'
7CG WAL 54k Zhucao Valley, Hubei 9 1735 110°55' 31°05
QTW WAL HE S Qingtanwan, Hubei 7 1685 110°55" 31°03'
SRS W4 ALl Shiren Mountain, Henan 7 1138 112°16' 33°43'
WSH Z B 11 Wenshan, Yunnan 5 2217 104°24' 23°37'
=14 B MZ =% H Mengzi, Yunnan 5 1902 103°23' 23°24"
Dipteronia dyerana PB Z R Pingbian, Yunnan 5 2019 103°52" 23°01"
HLT Z M % # Heilongtan, Yunnan 6 1923 102°54' 25%02'

FATTHT A R E R 8 Xl WUl & (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-
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7 52.16% .0. 204 4.0.299 1, AMOVA 4 ¥i 35 1 7£
SRR NAT 21, 530078 St R AEAEREIARR] L 78. 47 00 7%
SAFFETRER N 5 2 B 4 BRBFP N A 26. 4920748 = &
A TEREIARR] . 73. 51 V0 A8 S AP FHEAR N .
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Table 2 Morphological comparation of two species

IgE| 4 Rk = R
Item D. sinensis D. dyerana
/MK Length of foliole/cm 9.08b 12. 56a
/N 55 Width of foliole/em 2.28b 3.08a
/N5 Number of foliole 11. 74a 13.04a
R AEFR y .
B SR /N ik Number of nervation 17.61b 23.48a
Leaf morphology
F Bk Je [ Angle of nervation 47.61a 53.91a
St Length of ansae/cm 7.96b 9. 60a
JNIFE 2% Coefficient of leaf form 2.42b 4.04a
B2 K Length of fruit/cm 2.39b 4.77a
529 Width of fruit/cm 2.11b 4. 88a
%iﬁﬁﬁ?ﬁ*ﬂ‘\ 528 Thickness of fruit/cm 0.09b 0. 38a
Fruit morphology Wz HE Weight of fruit/g 0.02b 0.27a
A K Length of fruit stalk/cm 1.41a 1.50a
BAT 2% Coefficient of fruit form 1.13a 0.97b
Ff 71 Length of seed/cm 0.63b 1.11a
i+ 55 Width of seed/cm 0.52b 0. 82a
R FIE S 6 bR . Thickness of seed/c 4 :
Seed morphology Fi )5 Thickness of seed/cm 0. 04b 0. 24a
Fl 7 Weight of seed/g 0.02b 0.12a
4T 28 Coefficient of fruit form 1. 24a 1. 36a

T« R AR 5 B R PSPl 2z ) B A S 3 22 S (P<C0. 05)

Note: Different letters indicated significant differences between two species (P<C0.05).

x3 21 M EERESHOLE

Table 3

A comparison of genetic parameters between two species

515 28 Genetic parameter

A D. sinensis ZHI 4 D. dyerana

FEAHE Sample size 108 21
L A7 S8 No. of polymorphic loci 281 253
Z Mm% PPB/ % 86.73 78.09
gzﬂzﬁiel Nei’s H[HZ RSB H 0.332 1 0.304 7
Shannon ZFEPEFE %L 1 0.487 4 0.445 0
LN L% PPB/ % 57.29 52.16
Poﬁﬁfiﬁﬁvel Nei’s SN ZHEVESE 3 H 0.234 3 0.204 4
Shannon ZEEPEFE %L 1 0.3395 0.299 1
P LA JEBE A Among populations 21.53 26.49
Variance component/ % J N Within population 78. 47" 73.51"
ML Z R Total gene diversity(H,) 0.3331 0.303 5
JEBEN EE RN Z 8P Gene diversity within population( H,) 0.234 2 0.204 4
K HW 4k 2% The coefficient of gene differentiation(Gy,) 0.297 0 0.326 6
JEH R4k Estimate of gene flow from Gy (Ny) 1.183 8 1.031 0
Fif (8] 38t 14 73 1k R B0 Genetic differentiation between two species (Psr) 0.390 4~

e R F 227 (P<0.0D),

Note: % significance at 0. 01 level of probability.
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Table 4 The alanalysis of sequence pairs of species D. sinensis and D. dyerana from GenBank

Ti H

Ttems psbM-trnD traD-traT tral. tral-trnF rpl 16 IS
T e b e e wow
JF G A Original length/bp 570/560 1323/1 387 557/557 386/380 1039/1 056 670/624
He X G K Length after alignment/bp 576 1388 558 386 1067 671
Hi A S Bk Insertion or deletion 6/16 65/1 1/1 0/6 28/11 1/47
[7]{¥ &5 TIdentitical pairs 539 1301 536 363 1009 542
4 Transitional pairs 7 11 9 8 11 49
Hifft Transversional pairs 8 10 11 9 8 16
e /B d Transitions/transversions 0.9 1.1 0.8 0.9 1.4 3.1
J¥51|—E1 Sequence identities 0.935 8 0.937 3 0.960 6 0.940 4 0.945 6 0.807 7
WAL W Genetic distance 0.027 8 0.016 1 0.037 2 0.046 7 0.018 8 0.118 0

(Dsr=0. 390 4,P<0.001),

G RN 2 g 4 R T SR AR JE R CpsoMEtrnD |
trnD-trnT [ trnL | rpll6 ., trnl-trnF ) F1#% 3 K 1TS
(ITS1,5. 8SRNA, ITS2) J¥ ¥ kb %t 45 F (£ 4) %
HH L 2 4 b G A B R ANAZ B IR 90 ) & A TR
R R 4 . o e 4 5 A LA T i 2t A RE 1
JP A E 0. 8~1. 4, fEZE K ITSF S K 3. 1,0t
SRR Y 50 0 R IR A R R WL 2 R E A
I g A B RS 90 () A7 A A J 35 25 57 (P = 0. 006 8<C
0.01),

31 ®
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s HUCE /NI 25 25 R i R U 1 R
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SR A S ARAESAL, RESN MK, 4
TR 2o R W]« A BB s P () A AR R
B 704k (Dsr = 0. 390 43 P<<0. 001) , H. Wi ¥y F i) 35 1%
ZFEVERIE BB G A5 AP AE W] W ) 25 5 . B R A
WA BKOF s G Z R st e R B m T o
A 4 R 3 5 T A A Y a2 R v T e B R AH
¥ WAL 200 TN R K B T
HARAE GE BD MR e G i min it 4 Foi ast
& AR PR B 5t L R S R X R A A A A
AE ) S, B S B HICH: 23 A 3 B AT 46 B 1 26
BEHT L HRIR AN R S 00 R R B A ) B
AR S 1 R /NS H R R e e R R
1wt A% Z2 R VR B F 5T AT L4 7R ) B i 2 Ak g s

T AR AF 5 v 4 R P L J T PN st A% 2 R PR3
1 T T A R I T RE B R A LR L
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BEAS R A2 T AT 9T R I - 4 BRI B B v B It
RISy N VAR B R R vy B Tt S T e
BRI T R i R AL e . A
WFFEINR - 4 8RR = B 4 R B 22 L i, HLadkfb
TSR R TR R K e PR R T
WML A 5, Hk 2P R 4tk DNA
Xof 4 R MR e AR ) R AT B R Sk B 2 E T R L A R
BREA 2K DNA G BN B A R 2 T o/ 4
R B AR G A1 A R R S A% s HE T A I 4 R
FEAET 2 A EEMERT” A A7 16 W & BRI T 2
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