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Abstract. Genetic diversity and genetic differentiation of Pseudotsuga gaussenii Flous were an-
alyzed by using inter-simple sequence repeat (ISSR) molecular technique. ISSR amplification
was conducted with 10 primers for 76 individuals from 5 populations, and 69 polymorphic loci
were detected from 76 loci, indicating high genetic variation at species level ( PPB =90.79%,
H=0.3361,/=0.4974) and at population level ( PPB =56.58% - 85.53% , H =0.2084 —
0.2681,/=0.2695 —0. 4076) . A certain level of genetic differentiation occurred among popula-
tions (G, =0.2366,®, =26.88% ). The program of genetic relationships among populations
was constructed based on Nei’ s gene distance. Two populations of Yangmingshan and Zhe-
jiang clustered in a clade,then Anhui population and them clustered in a clade,and last San-
gingshan population clustered in a clade. In view of the genetic information available for P. gaus-
senii Flous ,the number of P. gaussenii Flous has been dropping off. It is suggested that nature
reserve should be founded in the distributing areas of P. gaussenii Flous to long-timely and ef-
fectively preserve the living space of P. gaussenii Flous.
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48 % # 2 ( Pseudotsuga gaussenii Flous) f
RLEAZIRAEY) , /A e , AU o B 2R B T A
VR P DX 22 B P T VL P A I R K M T
TLVG 5T B 43 i . 24K T4k 600 ~1500 m
Pl 1L, SR AR, SR B EREE, B R
TP EHE M, BT RREF A, M
DARRF AT B4R AR, R RE I AR 55, OK B 2208070,
W EFFEETHE LM, 5 0 E R —RR Wi
Y, SRR E Y KRR A A EE
KB [FE,ERESHTREEED , AEARE
it A, FIAE Dy 55 5 A R, B 3 i L R A
EMZREHERZER ",

ISSR # AR g7 7E PCR i 2 A | i —
FoaFhricsR ., BAHRIERARR SR, AHEBH
TR A P gk 2 25t fe 7 3 S A S, B b RAPD
BORFE IR E A&, LI E R M, R IE 5 AR
BIATFARIE S ik, B4 NIk, X TFERELH
MRAZ , — 8 A SRR AR B2 1 R /N e A
YIF AT T W02 TS BB T 34 Y
FORL EX TR B AZ A5 Z AR R A 1 2
FHEMPFFR AR ILIRIE . Hitk, 4 3G R ISSR
SFFRRCER X E 5 MEREIZE R L2
ST AT, DA B B st % 2R K R 3 2
AL, AR B R SR AR 24K .

1 #HEFFEE

1.1 &

MR BN E 1 B ARRR R R AR R AZ K 2
X402 5 A~ B ARFERE, BUERE | (TIPS _ERT =K
XX, fiFx SQS) (E#E I (ZRAE KR TE A
R, AR XN) & (AL A i 26T LA IR
St WA, WiAR LA) &R IV (R4 K N i
Bl B ARG, AR YMZRQ) JERE V(IR A K

M FHBIL R, FFR YMLWC) , #H 145
Kbt REBCHAED R BB, BEIREE4E T, IR
T, W EILRE G E T - 70 CRARR KA HRF
o SRR R A BRIRBL I 1,
1.2 DNA pyiREL S5

EREZMH i EE 4 DNA R R CTAB
517 HREC, DNA 4 A8 B R F 4R 41 AT 40 6 6
THIRE . LA o =0. 8% I i bl 5 e Fis vk A Tl BT £ B
DNA ) it &, B 7k 25 5% DNA g (&1 1) , 3R B
DNA 835 4F
1.3 PCR ¥ 15535 ik

7E ISSR P B AR A T, A JE B B 1
AR, X B BHE HE K% (UBC) $2 /751 | i
A TN B 100 4% ISSR 5|4 7. AP
TR YRR E F 5 RIEW K 10 &5
Y (£2) AT 51 JEHE76 1> DNA HEAY 1 (&
2), PCR™¥7E&# EB ) 1. 2% I IR M B¢ gt
Hyk, Lk 100 bp DNA Ladder Plus Marker {E J#5
HESr T BN R SRR UR RS MES IR AH .
1.4 Zitoh
1.4.1 FEEEESHEEST  7ETIEVEEER BRIk
B ARYE 7 EARHERT B N P FE B L B 7
B R FEKRADN. [F— ISSR L&
AHIKHICH 1, TR EICH 0,4/ 0,1 JEREHMA
TR BEFBETEX L ISSR Frid iS4k T Har-
dy-Weinberg - %7 IR 75, % F§ POPGENE 1. 31 #&
K G TS OS2 B S E A (PPB) ;
Q&N EREH Nei’ s ZEF ZHMEFRE(H) F1 Shan-
non’s ZAEMEE R () ; ZH LR ( G,,) FFE
(N ) s @it EERS (D) Fistfe—3BE(] ) o
1.4.2 FEENNEHEAEETRST STFHE
43HT (AMOVA) 75 2 7] HH: 4} ISSR 4 B AR 1E #Y
BARHAT T . HEERRRIEERN, S

® 1 EXREEEHIRRBEEREY

Table 1 Location,altitude and sample number of Pseudotsuga gaussenii Flous

BB K GO wgg(m)  FHEAC
Populations Location Latitude Altitude number
| {LFE =511 (SQS) LPEE R =F I RE X 28°55'531” N,118°03'075" E 1250 16
Il Z BT (XN) TR T B AR 29°43'438" N,118°18'997" E 900 11
Il 979722 (LA) W48 22T A B Sk A 30°13'330” N,118"58'360” E 850 17
V¥R BHEA 1L ( YMZRQ) W ANTTBHEAIL B AR X. 26°05'832” N,111°57'368" E 940 16
ViR 225 (YMLWC) WIRS AT PR L 2 B3 26°04'561” N,111°56'212" E 965 16
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1 #£KEL DNA BikE
Fig.1 The electrophotogram of Pseudotsuga
gaussenii Flous genomic

%* 2 ISSR o#FAKI 10 A5HF5]
Table 2 Sequence of 10 primers used for ISSR analysis

519 5 5191 ¥

Primer Sequence Primer Sequence

uso8 (AG); C U868 (GAA),

usi1t (GA),C U873 G(ACAG), ACA
usis (CT), G U879 (CTTCA),

us3s (AG), YC U880 (GGAGA),

Usss (AG); YA U881 GGGTGGGGTGGGGTGg

1 5 10 15 20

2 5|%81 MEFRHEMMIERBYIEER
Fig.2 Bands of Pseudotsuga gaussenii
Flous with ISSR primer 811

B 5. B A B 5T 3 — 2k F§ WINAMOVA
1. 55 B E°) 0 HE AR # AL S B P9 A0 B ] 0 T2
SHAT T 57 o

1.4.3 B#494H  F NTSYS-pc 2.10e'™ iy
SHAN #1 TREE # 5 %} POPGENE 75 3] {35 f& I

BRI BT UPGMA R80T, -SRI 0
2 HBRE5HSH

2.1 LRESH ISSR FE SN

M 100 4559 ifiie dy 10 4% ISSR 5[4, X H
E 5 MERBIZEREN 76 MM BETT ISSR 4347,
LR BN 76 ML, G WA 4 ~ 11 AR
N 5 4T B V5 FE 3478 300 ~ 3000 bp 2 j&], H:
69 MREBMALAE, 5 90.79% , Nei’s HFE %
#E H=0.3361,Shannon’ s Z5M:5 81645 | =
0.4974, & A~ J& #f 1) Nei’s 3 [H £ # M 48 B 1
0. 2084 ~0. 2675 2 [a], Shannon’ s {5 B £ ¥ 135
¥k 0.2695 ~0. 4076 ZJa], BiZ 5B SAE
SRR —B . XRHERECBHNBRES
VIR R, AL =38 IR AR AL B A 21
FEXT R (R 3) o
2.2 HREMEHEABEETROSN

HEREN 5 AN EBR B L Lis 8 G, =
0. 2366, & Bt 5748 5 1 23. 66% 4L F 77
TR, BN KBEE SRR 76.34% , X 5
ANEREHAT AMOVA 23087, 2558 BR 76 Bt % A8
S 26. 88% A T R AR LR, 73.12% 1
TRREERBHN(ILE L), BEEIFEHENER
¥tk 3% (P <0.001), 45 R 5 popgene
Nei’ s 4347 i 75 1 45 3R ( G, = 0. 2366 ) KK —2,
JERERBE AL R AR EAZ B R R T — & 1)
wAE M.
2.3 BEEEESRESH

ISSR 43 #7458 | {EF1 DIEWEK S, 5 MEEE
FE Z B {EAE{LTERE D 0. 7414 ~0. 9442, D 5
AL T 7 0. 0574 ~0.2993, 1 Fi15 JEEEE 1Y
WAZIE B i K (D =0.2993) ,4 1 5 J&#¥F 2 [A] (1 35t
1R /N D =0. 0574) , 5t —BUE 5t E IR

®I3 ERBUEBRNBEESEMESN

Table 3 Statistical analysis of genetic diversity in Pseudotsuga gaussenii Flous populations

JERE T LS REL LEMAIEI (%) Nei’s #EELHEM:  Shannon’ s FE%L

Population No. of samples No. of polymorphic-loci PPB H I

SQs 16 65 85.53 0.2675 0.4076
XN 11 43 56.58 0.2084 0.3064
LA 17 60 78.95 0.2681 0.2695
YMZRQ 16 54 71.05 0.2631 0.3900
YMLWC 16 56 73.68 0.2602 0.3898
it Total 76 69 90.79 0.3361 0.4974
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Table 4 Analysis of molecular variance (AMOVA)
within/among Pseudotsug gaussenii Flous
populations (76 individuals)

& ‘v/—?: YAIRY (o)
SaE e oo ERAC

variation

JERER]

Among 4
population

JEREN

Within 71
population

80.581 26.88 <0.001

10.952 73.12 <0.001

FHEX B, L8 1BD Kk R M, 4R B A2 JE B[R]
F 38 1% BE B P R R B 2 ) B2 B o — 2 A AR S 1
U B P R P ), e R P i A
PEBMR . MRYEIREE (WA ) 76 5 M EHEH , ]
B PRI LIS S LI 22 e 3R h— 32, 5 ZRR
RN —, G HILH=E LRE
®5 HKFXRESAEHEEE—HE I(HLMA)F
B D(ATHMA)

Table 5 Genetic identity and genetic distance
among 5 Pseudotsug gaussenii Flous populations

Pop. ID 1 2 3 4 5
0.8578 0.8519 0.8243 0.7414
0.1534  =xxx 0.8904 0.8882 0.8508
0.1603 0.1161  =#xsx  0.9250 0.9273
0.1932 0.1185 0.0780  #x#x 0.9166
0.2993 0.1616 0.0755 0.0574 s

—

.06 0.09 0.13 0.17 0.20
Coefficient

1 seokkek

g~ ON

S A W N

B3 #HFREMEHEHEEEREN UPGMA REHE
Fig.3 UPGMA program for 5 populations of
Pseudotsug gaussenii Flous based on
Nei’ s genetic distance

3 it
3.1 HRACNEESHEST

A FT BB A% 24 A B2, 3 o AR AR X 48
AP EARTZ AT T ISSR 2, KB4

RIS MR AL SHMEACFF, 2R
T4 A 90. 79% ,Nei’ s #:F L H:4E H=0. 3361,

Shannon’s 751484 1=0. 4974, H g 5 F Ham-
rick F1 Godt!"" 7 220 /& 662 M Fh B AR A Hh 445
R s Z A K (P =64.7%, H =
0.257) ., BHKFE I F B YRR K 1L
ZREVERS, R R K PPB =70.45%, H =
0.3599, RICIA% "™ FERT IS WG WR IR B 12 1Y
WG ZAEERT , R NZ SRR A 40 Ly 68. 87%,
H=0.2922,1=0. 4428, 715%™ 165t Kk 20
AR SRR, RAH B R B RE
33.3% ., LRIBAREN, ERELAEBREHN
WAL SRR o YIPE =35 Ll 59 RE BHBA LU DA R 7
VLG AR AR E 4540 LU e 3, R AR IR )
W EFBERL . ARMERENFEBDIERE
FE Ty, 38 B PR R B a4 T ok, R AR R T8¢
ZHER BN T8 Z st el . sk T
RHEPE R T AN IR, A R BRI R Y, JE
T8 L SRR
3.2 HFREEHEEREN

Ellstrand #1 Elam'"™®'iA %, G, >0. 1 Bk E &
FEE MR R , AR EAZH) G, =0. 2366, iF
F Hamrick #1 Godt'"®! £ 220 4~J& 662 /M F frpk A
th S S IIR S L 2K (G, =0. 129) , 3R B
HEREAZEREE LER . RH AMOVA #—254)
Bt R b 3R B FE B () 7 78 30 = K F 1Y 38 1% Ak
(0.2688) , HLAREAZI B AL 7L 7 R ER - FELESE RE
W, ERE WA —E R e . ERRAT1,/E
T (B DR — W 2R R O, FL 56 TR 9 32 B A [ 2R ()
T BAREGE MR ) SR IR E 5
INZ AW AT BEESE R Z A R I, SRR BB
TRERIE B, EHRE K, Fh 7 2 BN 28 B E
PRIXE , Xof 2 PR 3t S 3 A T — 7 R BELA, P81 J2 A ]
FAE—E Wi k. PRI ER AR BAZ L i
TR, 254315 s MR BB T 1 R B AR 4P B A, DA
{RBER IR EF Y KFPAE
3.3 RIPEMEEX

IR AR R R T/ NHIE /NS B RP R
W FERRNAESA .. AR EE SRS,
H5RBERFELR T —FAE REMERZER/
TSt o FRUE MRFTR SR AR R BAZ A% ZAE 1
MR ERE L. AREZE RN AR A
2 5t LB YR , AR 22 B AR, T4 R 42
M, BN T TR , & 3 B BRARGE BIBR, R
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gt Stk K= R EL— B 15 FFIT1E
GER AR TR, B R E 2L, SR TE
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