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FEEE: A SCRHIISSREFACAS H FERF AT HALAE 25 W i AR A R RHUE ) S 5 AR 2% 1 (Litsea: szemaois) B A78
AN SRR AL ZREVERET T, 965 It th T 104%, XT103AMARET 7419, JLy 1T 774 4%,
h Z A PEAA R 674 o M ITETREN]: (1) P ARE T IEAE Z R ACTAR i TEW TR b, 2300507 7> % PPB
=87.01%, “FI5REANT A5 (K14 2055 0 FE R BIN=1.4006, Nei’s3 [K £ Ff i 5 %H=0.2466, ShannonZ 115 A FE%L
Hy=0.3826; {EfH /KT I, PPB=37.99%, N.=1.2500, H=0.1418, Shannon % £ {5 B 5 4H,0,=0.2088. (2) J& ]
R AL 73 AR o A5 T Nei s 18 % 22 FE PR 23 1T 45 Hh 19 S TP 1] 228 4% 73 4K 52 $0G=0.3700; Shannon’s i 1 73 b F %
(Hyp—Hpop)/Hep) 110.45. AMOVAZM T o: SRS 7 IR AR 52 1 B AE T ey, o B R1072.99%,
() ) 358 4% A8 5 15 27.01%, KW R L 78 T 5 A M. (3) 15 9 i A T8 9 Nei®s 388 4% — E0RE (1) /9 8 [ 4
0.8233-0.9761. Z:Mantel# i, [ AF 18] (RI380 44 B B R B B8 2 TR) ANTEALE S 35 I 1EAH 2555 & (r=0.0925, P=0.6931).
FRATIHE T AT B B TR A58 1) R Wt S BUR S AR TS BRI 2R 3R . H I8 S H i bt L 2 FE K1
EARR R, (RS SRR AR AR D, RN 200s 8 20 AR 2 SR ) T AT ARSI R I PR it B i A A e
REBIPAFAET T BN FRANA TR, T AR T M ORI R 2 Jos B PR R A
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Genetic diversity of Litsea szemaois, an endangered species endemic to
China, detected by inter-simple sequence repeat (ISSR)
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Academy of Sciences, Kunming 650223
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Abstract: Litsea szemaois is a critically endangered species endemic to southern Yunnan, China. We as-
sessed the genetic variability within and among eight extant populations of this species using ISSR PCR (10
primers). We expected a low genetic diversity level, but our results revealed an extraordinarily high level of
specific genetic diversity (at species level: percentage of polymorphic loci PPB=87.01%, effective number of
alleles N.=1.4006, Nei’s (1973) gene diversity H=0.2466, and Shannon’s Information index H,=0.3826; at
population level: PPB=37.99%, N.=1.2500, Nei’s (1973) gene diversity H=0.1418, and Shannon’s Informa-
tion index H,,,=0.2088. The diferences among populations in levels of genetic diversity were very obvious,
with the highest level (PPB=72.73%) in Mandian population and the lowest level (PPB=18.18%) in Jinghong
population. A low level of genetic differentiation among populations was detected based on Nei’s genetic di-
versity analysis (37%), Shannon’s diversity index (45%), and AMOVA (27.01%). This may result from
out-breeding. Pairwise genetic identity (l) values among populations ranged from 0.8233 to 0.9761. There
was no correlation between genetic and geographic distance among the populations studied. The influence of
human activity and forest fragmentation may play a prominent role in creating this species’s current endan-
gered status.
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B K 2 7 (Litsea szemaois) & i B K 2 7 )&
W AR FE 2 (Sect. Cylicodaphne)ti 4, 3 H = 5
AR AR Y R R R AR R (R RN AR B
2006) . JEAFARZE T HATIE R GEmiA0 A Ry Ak
PICALST 3-S5 TEAL 7 A2 TRk b5 SOIRAETR),
S MERAA R ZE T8 RGEK B W EE R
WEFTRRE, RIS D oty B AR IEORY Jo IR A, &
TEAEFF R AR S RGP s AR, S
ZFEVE I S BN s, B SR R U (Li
etal., 2004).

R AR 227 3 B0 A T VG XU 2 b XA e miY
FRANTE AR FAR (0 o 2 (PRI R A%, 2004), FLopAi AR
o B Ch ERELL LA WA waEy) il H
(0N R o I o I ) Y TN = oV U1 7 = e S 273
800-1,500 miE bR, JR PR, WG R
(57, 1992) AHAEAT H T REAIY, £Ext Bk =
B ROP R 22 1 1l 28000 A H gk AT D LI B Ak S b
G ERRENY, fEBhilE B AR KB o RE 101
A, EILR BRI F AR o fERF AN 2
NP2 /RS 27 == Sa 7 ( TITEN I RA N 5@ = w1 R
ECE IR D, BRSNS, I Rk H a6
U N R0 B T80 5 BRI AR AR v Ak S AR B I A
WAk, HAAE 423 T B i H AT
BUPRZ2 7 B AE MW A 252 J7 A i W Fi ik 4t
(FRIGEZRAE, 2004), HARRHEATETUICH XX Fh
TEDNA K- F IR I8 AL 22 M 45 ORI AR P 2 IR AH K
WFFT A A i AR WLARIE

ISSR(inter-simple sequence repeat)7y A5 1c &
—Fp ] B P A X (A1 2 A hRd, B
DNAFEa F D o AT, PRt SR ORI S50 oA
AR AL, T HSESe ER R FEERNHZEME
e, DAL e A i B AL RS U A el P 52 4% 7 e 1)
TR, O N ] TR A 2 A S B R
AR LR TS, 2000; HUASE, 2005)
% 5 (Prevost & Wilkinson, 1998), LA AAIFFF) 43
K R 4% i (Huang & Sun, 2000; Joshi et al.,
2000)55 J7 1M, [F] st Ay As) g st A% S (A ) T
H.(Kojima et al., 1998; Sankar & Moore, 2001).

AR FHISSRAF T AR e SN AT 1 84N S AR 22

T ARERERRAL 2 REMEBEAT THEST, &AL L
AL 2 FEPE K RS AL A, 20 A LSS, A
1113 Ay 1 5 Ak 27 AT 200 ) DR SR AT 5 it B2 A i B8
FERIRFZ R -

1 #MRFITTE

1.1 SRIwra

ORI S5 i P AN A . T
PR o0 A LB, BATTDRHANAT T S5 b R gh i 2
(1184 H AR BE AT T HUFE o SRAFEIS H] 252004479
H, A JE e BAARAT B RCR AR S IR LR
Bl FTEURE SO RERR B Fr, A8 B AR AT
PRORAT o
1.2 DNABJREISPCRY 1%

PR 22 B DNA R HCK H Xk 5 () CTAB
7%(Doyle & Doyle, 1987), 4:/H(1.0-1.5 cm® T4
HFr 4

PCR X . AEGeneAmp 9700 Thermocycler PCR
¢ AT o 25 pL & VAR R AL 10xBuffer(10
mmol/L Tris-HC1, pHS8.3; 50 mmol/L KCI) 2.5 uL, 5
U/uL (¥ Tag DNA %4 W (TAKARA, E4EY) TR
(REYH R/ H]) 0.2 uL, 25 mmol/LI¥MgCl,2.0 pL,
10 mmol/L [{JdNTPs(TAKARA, L) TR (KIE)
HILAT)2.0 puL, 15 pmol/LEI 51 LA T AW
TREARAFNLO uL, 10% KDMSO 5.0 uL, 50
ng/uLIAARDNA 1.0 pL, L AddH,0 11.3 pL.

P AL 94°C 5 min; 94°C 50 s, i K (UL AR
ARSI E)50 s, 72°C 2 min, 454ME3; 72°C 10
min. FLVKEPE: PCRY G =70 1.5 % [ B b e e
| HK(1XTBE, 100V)43 52§, LADNA Marker DL2000
(100-2,000 bp)(TAKARA, F4:4 TFE(KE) 4 BR
ANFNAHTHARC, WAL ZAEEB) YL BAF . DNA T
B B G R S (SYNGENE) M 8240 5%

1.3 KBS

H ISSR I T B 58 12 v K P o ik S Js AT N L
2417, LADNA Marker DL2000 (100-2,000 bp)ffA
FHXE 2 F b, [F—5 1409 G r kT 7% % —
B oA B R, 8T R—A s =4
(LSS, 2005).
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Table 1 Populations of Litsea szemaois for ISSR analyses
Ja G pigiip:ul RN PR R Sz g
Population code Locality Population Sample Altitude (m) Latitude Longitude
size size
e ML BB 17 16 537-700 21°55'N 101°16'E
Menglun, Mengla County
JErk LL B K 7 5 670 21°32'N 101°30'E
Longlin, Mengla County
JEE L INS B L 8 6 1,050-1,170  22°02'N 101°00'E
Jinuoshan, Mengla County
ZIFT NBH SR 19 11 718-750 22°09'N 100°40'E
Nabanhe Nature Reserve, Jinghong County
1Tl GMS g Sulm i 29 24 900-1,000 22°14'N 100°36'E
Mt. Guomen, Jinghong County
N XNY SN K 8 6 1,100-1,200 22°14'N 100°37'E
Xiaonuoyou, Jinghong County
25 MD et 41 31 690-710 22°07'N 100°39'E
Mandian, Jinghong County
st TH SetTE B AR R IX 4 4 1,050 22°02'N 100°54'E

Jinghong Nature Reserve

+ .

Bl 8NMBFAZTRHBMBHEAKEERRASERD

Fig. 1 Map showing locations of the eight sampled Litsea szemaois populations. Population codes are the same as in Table 1.

< Study site
= Mekong River §
Elevation (m) 3~

2,000-2,400
1,600-2,000
1,200-1,600
800-1,200
400-800

k.




5 3]

MR KA RERRBE A o AR

T AL 2 REPERY ISSR 2347 413

2 [R) Y5 4% AT 1A TG 20 0 BL TR0 PR A e 3¢
4N VS HL, A4 ISSR 2 R B AR fa N
POPGENE 1.32%{:(Yeh et al., 1997)#4T7 041 4t
RIS E: 2840 50 53 %(PPB). Shannon# +f:
PAG B EU(Hy TEFIKT FoNHg, TEJEHEKF
A Hpep) s NetsHE K 2 FF BEFR H(H) P35
RIS S JE P BU(N,) P38 il (1A 55
PEHERIEL (N SRR ZFERE(H) R RE N LR 2
FEBE(Hs)~ JERI b REU(Gy)« ZEFI Y (N) Nei’s
Ak BH 2 (D) FIEH L —BUZ (), JF4E L FHUPGMA T
ERAT R, i &R Z M sfE SR, 12 H
DCFAL.1(5K & RN 25, 2001) X ISSR 2% 1 £ s 4
B JEAT VB, A9 20 3R 2 () 1 BE B R AL, 41K
WINAMOVA F 75 B 1) 8 85 22 5087 Mk S 1k, BB
BICE(dis), #8512 WINAMOVA # 1 (Excoffier,
1993 ) %% Jie FHf 0] R A0 P 1190 A% A8 S kAT 43 1 A8 S
73 B (AMOVA) (5K & BRI B 41, 2002) 0 [F] It 38 1ok
Shannon’s fii B 31 28 2 ((Hsp—Hpop)/Hsp) A I 5 Ff
[ AL A8 . 38 JITFPGA 1.3 (Miller, 1997)# il
Ji AR T) F 38 A% B 0 R Sth B 2 1) ) A O P (R
3,0007K).

2 #£R

21 SIiFES

M 96 45 ISSR 5 | 4 (i 5= K =F A48 L WK 2 UBC
Primer Set No.9, http://www.biotech.ubc.ca/services/
NAPS/Primer_Sets/Primers.pdf)(_# A4 T4 i) H fii
10455 iE T AR MERR E M Lr H 2 a4
WA Z (0 51 ) T A S DNAFE i [ PCR Y 4
(#2).
22 BFARETFHISSRIELZ #1E

F e (R 1040 5 |00 B9 AR 221 I 10344
HEATY 88, T4 A BEAE100-2,000 bp 2 [i] o FEAG I 2]
TTANEMW . WTEE A A, b 2 S 67
Ao TR FEYMOKE B, BEARETR
ARSI Z 507 25T 53 2(PPB = 87.01%)(%3). 1
B 4 A AL kA RS AL BB (Ne=1.4006+
0.3315) . Nei’s 2& Al 2 ¥ & (H=0.2466+0.1714) £l
Shannon’s % Ff {5 B F5 £(Hs,=0.3826 + 0.2333)(3%
4yo FEJEHEAK b, BATRBEN 2 806 10H 70 %
(PPB) Z54i K (18.18-72.73%), “V-141E 4137.99%

&R2 ISSRIIMIFS 5T
Table 2 List of ISSR primers and their sequences used in the
study

Elk7] F3

Primer Sequence (5'-3")
808 (AG)C
811 (GA)sC
826 (AC)C
827 (AC)G
841 (GA)YC
842 (GA)XYG
844 (CT)sRC
866 (CTC)s
891 HVH(TG),
895 AGA GTT GGT ACG TCT TGA TC

(K 3), BB R A 28055 A (N M
1.2500(x0.3585), Nei’s 3& Kl 2 ¥f & 48 St (H) N
0.1418(+0.1913), & ™ J& #f ) Shannon §i5 £ (H,) &
0.1160-0.3894, -5 fE H,op 4 0.2088(£0.2729) (%
4),

Shannon % F£ 8 EL 7R T 45 Jo A I 15t 4% A8
H = B AKX 2 i (MD)> 1 1] 1 (GMS)> Bl &
(ML)>/Mi A (XNY Y>35 5 1L (INS)> 4 i il (NBH)>
JEAR(LLY>5E Ut (JH)(64), 5 PPB1E 23 BT 1 45 B (%
NVEEAR—I . & JRBEN B AE 2 A ZE RO, J
rh ek & AR FE(MD) 138 4% 22 #ME 7K - d5: 1 (PPB
=72.73%, Ne=1.4503, H=0.2621, H,=0.3894), it H
SRORA X B (JH) (1) 38 4% 2 FE /KPR IK(PPB. =
18.18%, Ne=1.1561, H=0.0817, H,= 0.1160)(#3, 4).
23 BFAEZEFEHHEERTSE

FIPOPGENE T8t I 15 4% 48 S 4 B 45 R (3R S)
LW PR 7% Fa B A ARG — € I AE 41
o 8 BARJEBE L s L Z FEPEH, = 0.2251, Hrp
JE RN AL 22 FEMEH=0.1418, Ji 1] 1 3 IR %2
[ (Dg=H~H,)  0.0833, Nei ] & K 7 1k & %
Gy=0.3700, & BHA737% 1) 15 4% A8 S A7 A0 T s 4 1),
63% 1AL AL S AE AL T R e, S N Rt 44k
KT BRI 04 A TR 22 PHAL(Nm=0.5(1-Ggy)/
Gy) N 0.8513, FEKHL /N o

HE 4% Shannon’s 22 Ff B2 F5 21 73 A1 45 R (W Fh oK
- H=0.3826, JE iK1 1 H,,=0.2088)(%4), it
H tH Shannon’s J& #7314 22 21 (Hsy—Hpop)/Hsp) 4 0.45,
R 45% AL AR 5 0 AT e R ], 55% 1)t AE AR
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Table 3 The PPB statistics of Litsea szemaois populations. Population codes are given in Table 1.
ST g KAEEL(HR) EZNIASY il EZNVASNER =
Population code Sample size No. of polymorphic loci PPB (%)
Bt ML 16 36 46.75
Jek LL 5 19 24.68
HEvk 1l INS 6 23 29.87
Yu NBH 11 23 29.87
7l GMS 24 39 50.65
/NHER XNY 6 24 31.17
=1 MD 31 56 72.73
st TH 4 14 18.18
V45 Mean 12.875 29.25 37.99
YFhK P At species level 103 67 87.01

R4 BFAETFERHECZSHEEEASERD

Table 4 The genetic variation of Litsea szemaois populations. Population codes are given in Table 1.

Je e 5 S B R 41 A0 B R B Nei’s K ZFEE Shannon’s F5%¢
Population code N. N, H H,

B ML 1.4675 + 0.5022 1.3009 + 0.3816 0.1720 + 0.2065 0.2540 + 0.2953
Jedk LL 1.2468 + 0.4339 1.1611 +0.3151 0.0929+ 0.1728 0.1375 +0.2503
Hig1l INS 1.2987 + 0.4607 1.2029 + 0.3563 0.1136 + 0.1896 0.1669 = 0.2709
Y4 NBH 1.2987 + 0.4607 1.1859 £ 0.3311 0.1072 +0.1813 0.1592 +0.2618
i GMS 1.5065 + 0.5032 1.3270 £ 0.4011 0.1836+0.2123 0.2700 + 0.3006
/N XNY 1.3117 + 0.4662 1.2159 + 0.3624 0.1210 +0.1936 0.1773 + 0.2769
25 MD 1.7273 + 0.4483 1.4503 + 0.3702 0.2621 +0.1951 0.3894 + 0.2758
St JH 1.1818 + 0.3882 1.1561 + 0.3499 0.0817 +0.1791 0.1160 + 0.2516
¥ Mean 1.3799 + 0.5208 1.2500 + 0.3585 0.1418 +£0.1913 0.2088 + 0.2729
YIFP7KF At species level 1.8701 + 0.3384 1.4006 = 0.3315 0.2466 +0.1714 0.3826 +0.2333

N,, Observed number of alleles; N., Effective number of alleles; H, Nei’s (1973) gene diversity; H,, Shannon’s information index (Mean, H,; At

species level, H,)

x5 BFEARETEHERZHMNesH

Table 5 Nei’s (1987) analysis of gene diversity in Litsea szemaois populations

R Z R JRBE N B R 2 A FEH R B PRI
Hl HS GS‘ Nlﬂ
SF1) Mean 0.2251 0.1418 0.3700 0.8513
#rifEZ Standard deviation 0.0286 0.0124

H,, Total gene diversity; Hs, Gene diversity within populations; Gy, Coefficient of gene differentiation; N,,, Gene flow, N;,=0.5(1-G4)/Gy (McDermott

& McDonald, 1993)

SO AAE SR RE N R . gl % = T POPGENE 1) 73
UIEEES

FH AMOVAEAT IR 56 T BR EG R 297 U7 IR as AL A8
e 51 22 43 A 4 AR R U OR 2 I s AR AR
s EEARAE T RN, R AR R 72.99%, 5]
AL 53 15 27.01%(P<0.001)(6) . 45 B KT
POPGENE 43 #4554 .

SMOES T R L R, A
Eﬁ)ﬁ%u\EI’J,U%ﬂtﬁFEﬁIHTm%ﬁJ\%E@%%E
— 31, MR AL R AP T RN, R
iU N SR e A
2.4 EEEREEEEE—BE

M POPGENE T T 5 K2 184 Ja W
P BE IR RN et s gt A — B, HTaHh 0.8233 -
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Table 6  Analysis of molecular variance (AMOVA) for Litsea szemaois based on ISSR data

e HERM PR AT ESEAE P
Source of variance SSD MSD Variance component  Percentage of total variance (%)
JE ] Variance among populations 3.0998 0.443 0.0297 27.01 <0.001
JEH#EW Variance within populations 8.4663 0.089 0.0891 72.99 <0.001

PEF R LGB A e R, I S Sl T i b B A 25 1,000/ BE B LAE S 53 o B4 211
SSD, Sum of squared deviation; MSD, Mean of squared deviation. * P-values are the probabilities of having a more extreme variance component than
the observed values alone. Probabilities were calculated by 1,000 random permutations of individuals across populations.

R1 BFARZFENEREEAINei’s(1978)BE—HE ()M ALk L7)FREEB D) MALTH) BEHASERD
Table 7 Nei’s (1978) genetic identity (I, above diagonal) and genetic distance (D, below diagonal) of eight Litsea szemaois popula-
tions.Population codes are given in Table 1.

B IR Tl Uy 2 etk Eraral| st
ML NBH GMS XNY MD LL INS JH
Bt ML ook 0.9761 0.8882 0.8664 0.9047 0.8579 0.8392 0.8343
AR NBH 0.0242 ok 0.8902 0.8648 0.8976 0.8583 0.8313 0.8233
i GMS 0.1185 0.1163 ok ok 0.9640 0.9466 0.8944 0.8928 0.8965
INER XNY 0.1434 0.1453 0.0367 Rl 0.9318 0.8890 0.8773 0.9151
25 MD 0.1002 0.1080 0.0549 0.0706 ok 0.9468 0.9455 0.9280
Jetk LL 0.1533 0.1528 0.1116 0.1176 0.0547 Ak 0.9412 0.9415
F INS 0.1753 0.1848 0.1134 0.1309 0.0561 0.0607 ok 0.9284
St JH 0.1811 0.1945 0.1093 0.0887 0.0748 0.0603 0.0743 ok
Bt ML
N4 NBH
LTl GMS
R A XNY
S M
JEM LL
il NS
sk Ju
0.16 0.12 0. 08 0.04 0. 00
Coellicient

B2 BFARETERAINe’s(1978)iR R EEEAMUPCMARLEE (B SRR
Fig. 2 UPGMA dendrogram of Litsea szemaois populations based on Nei’s (1978) genetic distance. Population codes are given in
Table 1.

0.9761; &% (D)5 [ JL0.0242-0.1945(3K 7). FEfe sl = 0.9761), difEEE B 5HIL(D = 0.0242), A
H, SrSML)RGBET(NBH) ERER (W34 — 20 I fE UPGMA K I p L B8 76 7 —ilfd; g B o]
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(NBH) 5 st Ja B 1) (1) 52 4% — BUR AR = 0.8233),
WAL EE B (D = 0.1945), #EUPGMA SR h %
H 102 B R 2 izt (2) . ZeMantel A0, i ]
(1) 35E A P 26 60 My 3L PR 28 27 ) AN A7 7 S 25 11 1 AH 56
KZ(r =0.0925, P=0.6931).

3 Wig
31 EEZHEM

W R R a1 s 2
P /K S B K (Hamrick &  Godt, 1990; Falk &
Holsinger, 1991; #tffisc4E, 1995; Liet al., 2002). {H
S ARG R A LR R BRbR L R
Tt e DR FE K P (1R a8 A% 2 FE 2% (Richter et al.,
1994; Ge et al., 1997; Kang et al., 2000; Zawko et al.,
2001; Xue et al., 2004; 7 A% 2004),

B AR ZE 7 BRI AT T = W 44 B 0 #uiy
ZETN AR IR I B, H AT B s K stk 2
FeE. 5 CAWIERIE AR ALY AR L, sy
L1 3B K 2% 1 (Neolitsea  sericea) [ it 1% % #£ 1 4

PPB=50.5%; L H 4R & #EPPB =23.1%(Chung et

al., 2000; Wang et al., 2005); J&5¢H:(Cryptocarya
chinensis) Fl HHEISSR 73 HT (1135 4% 22 FE4%: 4 15.29%(F
Ui 45, 2005), AR TR IE AL 2 FEPE K]
By o 5 [RIAERI IS SREE AN JL A RF A7 Bl it fe ek
G IR ) R BT BEAT 1R 388 A% 22 R PR 23 AT I 9 45 2R
FHLG, S R 227 (18 A% 22 R 1t 7K T Bl i
(£8).

FEPAL . M EAT KA 2 FEE
HERAMZ, WHAIEs. EH /5. BARE.
%ﬁ%%%ﬁ@ﬁ%%%%ﬁﬁ%@mmnm%;
Lewis & Crawford, 1995; Maguire & Sedgley, 1997;
Zawko et al., 2001). RHEFILHK2005)HHFFTL I,
B R 2T T JE I 2= 1 FA0H ZE AR 2 AE I 26 = 2
(PRt LG s I R 2R T 2R M B AR
WAERAETE G A R E . B, BpARET
(R RORE R AR 5 A 23 A ) ST TR ASE G o [ B AT T4
B REA — AN T2 G g A HR A s AR LAl
RRSE, B NS H 2 A%, A58 Wik

*8 RBFAZEFE5HMIFASITHIMBYMBISSRIZEE S HESITER LR
Table 8 Genetic diversity comparison between Litsea szemaois and other endemic or narrow endangered species based on ISSR
data
Yy IR BALRE Y AR Nei’s 2E[H % Shannon’s {5 SCHR
Species Ecological position % K% FEPE RIa% References
PPB(%) N, H Ho

BFAET . k. BilE 87.01 1.4006 0.2466 0.3826 AR
Litsea szemaois Endemic, narrow and endangered The present study
5% FfT . Wife 84.70 1.4 0.24 0.37 Qiu et al.. (2004)
Changium smyrnioides ~ Endemic and endangered
FORIRAR L SRR WG 75.47 - 0.3205 0.4618  Xue et al. (2004)
Primula interjacens Endemic, narrow and endangered
HARTE AT 17.28 1.1156 0.0649 0.0936 P
Manglietia decidua Endemic Liao et al. (2004)
gn i Wife 68.65 1.2218 0.1411 02292 ZfgEFIBREERR
Sonneratia ovata Endangered Li & Chen (2004)
Gl Wife 79.00 1.55 0.31 0.45 Zhang et al. (2006)
Kirengeshoma palmate ~ Endangered
PPN W Wi 63.30 1.368 0213 0.324 Ge et al. (2003)
Tetraena mongolica Endemic and endangered
K BFEAE R ¥, Wi 72.99 1.3726 0.2255 0.3453 Cao et al. (2005)
Sinojackia dolichocarpa Endemic and endangered
EIKANENZ7N LRSI 12.30 1.032 0.03 0.02 gk & B O 2 4l Bk

Pinus squamata Endemic and endangered

Zhang & Li (2005)

N, Effective number of alleles; H, Nei's gene diversity; H,, Shannon's information index
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AN, T RS RS A B HL AN S 73 AT 1
JaE, LR TREGPARZE 7 EAGRE THMHAFEEN
ERIBALE ZFEE, (R R BRI ANAS H Ao A
AN, FRREE A, B SRR T 8 IR
ST PR ZE A BEKCT Last A 2 A AR
L[

32 Bk

AR RETET RGBT AR WK
18, {HRohwer(1993)I\ A I A7 Ast RFAE 49 # bl [ri) T S
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