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RAPD analysis of natural populations on
Chinese endemic Hippophae rhamnoides
ssp. wolongensis (Elaeagnaceae)
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CHEN Xue-Lin, MA Rur-Jun

( Institute of Botany, Northwest Normal University, Lanzhou 730070, China )

Abstract: 12 primers were used to examine gene diversity of H. rhamnoides L. ssp. wolongensis by random amplified
polymorphic DNA (RAPD). 78.05% in total of the scorable markers were polymorphic at subspecies level. Nei’s
gene diversity (h) and Shannon index (I) were 0. 255 3 and 0. 384 1,respectively. As an endemic species whose dis-
tribution is very limited, ssp. wolongensis has high genetic diversity compared to ssp. sinensis. At population level,
high genetic variation was also detected total means of three parameters (PPB,h and I) were 63.42%,0. 219 3 and
0. 328 7, respectively. The Gst showed 14, 25% genetic variation among populations, which indicated most of the vari-
ation existed mainly within populations, The results of AMOVA showed 19. 18% differentiation among populations.
These results were in consistent with the characters that H. rhamnoides L. ssp. wolongensis is an outcrossing, wind-
pollinated plant.
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BEZHEENERREEHEEFEYFNE
BERAE. XBESHEENIRY LB Ry REER
B HEAL DT S FALE , L RE A B — B S T H B
TR Ry i3 R AL B F ¥R (Soltis %,1991) . B
BESGHINER ERESHENEREAHR, -1
VI H BN IRELS RARWEBIBERTE
BE 938 /5 4549 (Grant, 1991; Millar 48,1991),

VB (Hippophae) REZE MK LRIFMAER
MY, A TRETREFTRUX,8F 7# 101
Fr, B, Y (Hippophae rhamnoides L.) 3 9
TR 4HFHE.FEH FEERMEX ., R HRE
MY HEEE G- R, EERMFER
B, YD R B 7 [R] S b ], (8] — Y2 A A (5] F& 8% 1] LA B[]
—BEENBEER FENIBEIER (Yao %4,1992;
Bk % ,2000), H Yao % (1993) F| A R L Ee xS JL
MUBRBHYHETHESHEEMRZE., BFEXK,
Bartish % (2000, 2002) J& 2 X 4E & B i RAPD J5
P43 U BRBH 43 A B9 ¥ B W R (H. rhamnoides L.
ssp. rhamnoides) M EAFF O FEW B (H. rham-
noides L. ssp. sinensis) 2 F K315 L REME ST
TR . Bok . AEE %3 B Y R M #1785
FERAER SR P, 75 T &R 231 5 b
WA I — B W, BB e ¥ B (H. rhamnoides L.

el e L - e - -
s .
U-w‘-‘.-—»an& - g A W R W e e e e e

Primer S97

ssp. wolongensis Lian, K. Sun et X. L. Chen) (Lian

4,2003), ASCRM A RAPD J5 ¥ X Bh 1% ¥ R #9

BIESRUMFHME, HERB NS EL—BF

BN W AR A A R S B LR IR R
£ 1 BTy R2AENSMEFT

Table 1 12 random oligonucleotide primer and sequences

39s 31 Elk7AS Fr 31
Primer No. Sequences Primer No. Sequences

S5 TGCGCCCTTC 5298 GTGGAGTCAG
S45 TGAGCGGACA S352 GTCCCGTGGT
594 GGATGAGACC 8357 ACGCCAGTTC
597 ACGACCGACA S368 GAACACTGGG
8273 CACAGCGACA S414 AGGGTCGTTC
5276 CAGCCTACCA $429 TGCCGGCTTG

1 MRy

1.1 RIgHH

BNV BBR AT AE WA ERMEE R
A E A B, K a ) BN R ERF (WD
SARTEMEIR 1 660~2 200 m &b, R E B KFHE
BE(W2) 4 HATEMIR 2 320~2 370 m W /NG B
LA EBEMNEKE B R, 75BN O L AHR
SAEA R, r RR B B S BRI TR EH .

S414

Primer

A1 EMEYBAEM RAPD B
Fig. 1 RAPD results of H. rhamnoides ssp. wolongensis

1.2 5 DNA 12

RH CTAB 8 ¥ 12 5L & DNA, B{&E/ER
Xie & (2001) 9 774k AR HE A S B0 A4 L AR 24 B0 o
1.3 8RN R =i

M EHFAETAR S RIVE 136 MEEHLS 4+ 5%
T R2AYEEEw R BEENE S5 E
BHTIY, X R B 28 NNMAR 4 DNA #4T
RAPD 5% . FIMEHEFFINFK 1, PCR Y #EF
S B AR & B Qian % (2001), DNA § 1 [ {7 76

Rapideycler 1818 (idaho Tech. ) E 5.

PR 1.5 %3RS M (Promega) B B B 3k
4+85,EB 3t 5, i Bio-Rad & 4> #7 X (Gel Doc
2000 Gel Documentation System) WL HiEF. LU
4rF BIEE 100~3 000 bp i DNA #R#ESF F R AR
BBy BN TFRED. - YLE L
1.4 ¥EHZITEST

RER =W K EE PR, Y&
WHETIT A1 0", & B RAPD REH 0/1 ¥
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E4EM, Bl POPGENE32(Yeh %,1997) %k 41 &
BERBNESM KA SR (PPB) Nei’s H#EZ#
£ (h) .Shannon’s ZBHE BB ED . EHEEE
BEHD BEHERSH#EH) EZEBSMERE
(Gst)Fi Nei’s & BERS ., R4 FHEST KNS
AMOVA ¥t ie B REFRHEMEHAKN S E.
FA NTSYS 34 1R 457 1 43 2 BE B 5 B gk 47 UP-
GMA R 447.

#4T RAPD 4347, 3K 0 B 82 My, FHE5I
6.8 ML, Kb 64 MHEBUK.EBNEEL
R(PPB)# 78.05%., Nei’s 3 HLH# h=0. 255 3,
Shannon’s Z&MHF BB 1=0.384 1, FEF/HK
Y ERWILHER W2 WEBMAH5E55
h 58.54% F 68.29% ,F 3 PPB=63.42%, % /&
B Nei’s ZE B 25K 0. 222 8, 0. 2157,
Shannon’s B2 S B E K 0. 328 2 1 0. 329 2,
PPB {£#1 Shannon’s £ MERBE (DX
W2 S REET W1,/ Nei’s HE 28K

2 &R
(WHERBERR . ERESHESHIRE 2,
R 12 ANEEALE M3 BN I U0 BT JE B 28 AN MA POPGENE Kt B4R (R )8R, BN M
2 BROBOBESHESH

Table 2 Genetic parameters of H. rhamnoides L. ssp. wolongensis

EHURE EHRMUEEFE Nei’s 3t H £ P
Po %ﬁl n N g%ﬁ le No, of Percentage of Nei’s gene sﬁhan:gninfijﬂ %)
p ° o ples polymorphic loci  polymorphic loci (PPB) diversity (h) ann x
Wi 13 48 58. 54 0.222 8 0.328 2
w2 15 56 68. 29 0.2157 0.329 2
SF-# Mean 52 63,42 0.219 3 0.3287
W Subspecies 64 78.05 0.2553 0.384 1
RIBBERAE BRI Hs=0.219 3, BE ML EB Gt
=012 5, R MEBEREEFETREHN. [I7] |
AMOVA Hy%5 5% 5 POPGENE W45 R & A — B, £ m:%
m e ,80. 82% W& 3F w2-10
ﬁ%ﬁl‘ﬂﬁ?}{ﬁ‘:* ‘ NHBIEERTFETERA he-10
ANERIE BRI M8 4k 19, 18%, R | T Gst w]z—}g *——J
B, MERRWTEEREW . BRYBREHNESE H1-20 e

REBEE Nm % 3. 007 6, R W 1E & # HFER

Wi1-18 -

MERERR. Wi-10
W1—11‘ F__"
#3 BPRIREENEEIML 3;15 -

Table 3 Genetic variation of H. rhamnoides Wo-11

L. ssp. wolongens: wa2-12

p. wolongensis Wo1s
\ FER sk EHG BRIBEE W2-2
ﬂigﬁ‘#ﬁég E2=3:3 A3 Transference wg:g

Population Population No. of _

Subspe- . . . . . W2-18
cies (Hzy &ene diversity differentiation each generation W2-4
(Hs) (Gst) (Nm) W2-17

W2-17
0.2557  0.2193 0.142 5 3.007 6 o8

illll‘lllllllll‘]lill

0.16 0.27 0.38 0.50 0. 61
Coefficient

Note: Nm=0, 5(1—Gst)/Gst.

RIE 0,1 %ERE X Eh Jo ¥ BR A0/ B 28 MR
REOWERE DR, B W2 B 1 D MERR
BOHMBER 1A HR2TINEHAES N 2 X,
Hp—-XUWIHMERE,QF 745 W1 H4ME
5EW2H3N MG B —-XP.BRW2-1 5 WIH6
MERE-E W2 HERMRI-X. AE

B2 BEMNEVH2E#H28NMMENRER
Fig. 2 Clustering of individuals from 2 populations
of H. rhamnoides L. ssp. wolongensis

RERBH, M2 WL W2 BHMEHERE—E,
PR B R e — E R L, HEA B RE.
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3 itk

Yy i 4 i Y Bl B B S SHE KPR ER
HFz—, BRGHEE WY FEE LS HEE
NPT RE E R B8R 2 R KE (Man-Kyu %,
2000; Hamrick %,1989) ., #& ZHERAYKH
MR R THEYWHE LB BmA T
VR AT Y ER TS WESRERG T #H LR
BTERZHBETR. BFRYHRAEKE)FRREM
7)1 A 45 U b, SUTE )] 4 ) L
RIS OB/, Hodr, )48 p B B e i R RE
(WD EBBURSHFIEHR 1 660~2 200 m 9 113K
ARG S —FBEHWOERRAFRE, 0%
T 2 320~2 370 m A9 b, TE R Y V0
N, RAPD 5345 R, BN B Y BN B HAL
BEESR PPB=78. 5%, RN B W AR RS
TR, Nei’s ZEH B (R=0.255 3) M
Shannon’s ZAHF BB T=0.384 DHRBT
EMEUBMBRERERNBRESHEE, EENIHX
PR AR K 3 L 25 [|] BE B 19 o B MR A0 £ B
BHTHWAREAFTELBENESEMLAET S X
PPB=89.72% ,h=0. 204,1=0. 325(Sun %, % %
). BRTEVY ML PPBEWER TEN B UM
) PPB {H . {H h F1 I #RFRWEN B W B 15 SR
BRFTFEOHK. TR .EEEYHERE THHHEE
MYREM HEFEENBREA S, Rt BR
VUHERBKELOREFERENBEEESHEE. AR
HEWANER . HEBRYBRERB KT ENBRES
HHEZHHYE T Bartish F MR MBRED B
(PPB=55.9%,h=0, 192) (Bartish %, 1999) /£
ZHEMRHFEY B(PPB=55.81%,h=0.167 9,
I1=0.259 WA G HEM. BN s
FeHEY S A X W h %% T R R d b By
Wh % B B4 ATE B8 89 JE # (Lian %5,2003), i,
FKPRER SRR R MERIESLN
ERAFTHAFRBTRENBETRNLER.

EMEVHER LR E Gsr=0. 1425, 81 % &
REREE AT G A BEERLY 14, 25%, KT
53T 19. 3% (9 F 35 {8 (Bussell, 1999) , 3% 8 ift
EERFEFEET RN, BRRNRESLRD.
AMOVA Wi 4R R, &M BET RS, B
B EEEER N 19.18%, 5 Gst BIRMNERER

—B, BRESWNERFFEGIET BFERREE/N
3% & 44k . Hamrick 25 (1990) 333 % & F R TE§
AyHTEY 165 B4t 449 MAEY N BE S HEEMBE S
MRS ERN, LB HHEESE S IMERVER
MR EEERKE. MEFRERZWERE
BB EERERE. A TERREEENRES
BYRAHEERRZ —, BEH RER MY
HERIPLAE ZEFEROYMHERRNBE S
, ERHERRESBERSUN N EERA,
ENR W RN 4 R R, R R E R
Wk Nm=3.007 6, X FKF 738 BAEY) W
A % E # 7k F (Nm=5. 380) (Hamrick, 1987), H
I 5 A 2 R A0 O 1 R D e U U B I A
B MRRE . X —55 156 BN U B R Rk
R FHEEREHNETRAGRA.
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pagina basali parva inconspicua.

ZEENER, RRZEME, M, KA Scm, T
HEELEK 1~2em AR, EW LARERMN
WEMN, ZIH 2K HAREL . HI9~d em, 5
MRS RE R, EETZ LAELA 1~2 Z4EM,
FAantgy 12 8 BKAW; 0 R BRB, BIRE , & BE
HKFEINE, 4+ 0.5~1.8 cm, 5E 0. 8~1.5 cm, [ [H
e, ERMEBREBY, FEEHREREES,
kA 2~3 &, R E ;i fHK 3~5 em, ZE4&
ML BRER, BRESEFIA, B,
£ 5~12 e, B ZHAL, T 2~4 B &R M
AN BB, AR EE, HIREA; L
K 1~3 mm; BEFHR, K 1.6 mm,5 FRIEE
s £ HMARKBERXLEANRKEE, &
0.5 mm, NEEE,PEHEWEREFRE;LEER
R, EE, MK 0.8~1 1 mm, EEHER 2. 5~5
mm,5 3¢, 3 E IR EE, % 0. 8~1. 8 mm, [t &
WEEHAE KO0 4 mm; R S5, HA TFHEH P
L AEHMBERE, K 0.3 mm, /HRE 4, UEE
E, BAmE, 6. MAGE, X FE=/ARNE,
* 0.8~1.1 mm, $% 0. 6~0.8 mm,FHFKE,2 H 1T
FR.MEZAT . BAERPEDE, EEE /N FHE.

H JK (Chonggin), §§ JIl (Nanchuan): 4 ff 1l
(Jinfo Shan), & ## i (Gufodong) ,alt 1890 m, [ [J
T 424 (in dry places near cave mouth), R #H B H
(fruits fulvous), 1995-09-19, X IF 5 (Liu Zheng-

[CREDCDCDCDCDCDCY

yu) 15111 (FE R holotype, PE); [f] i (same lo-
cality), il & il (Xiannudong) , alt. 1970 m, fB I8 4t
(in shady moist places), £ R #& & (fl. bluish),
1994-09-07, X IE F 14412 (EIBE R paratype, PE) ; [f]
#b (same locality) , {ill & ,alt. 1950 m, B G %+
(in shady fissures of moist rocks), 1993-09-23, Xl
1IE5F 14351 (BB paratype,PE),

AFHr 2R L, BREEEF THE LK
b, UE/ANRRE NEEE, @15 B ot i
(Trigonotis rotundata Johnst. ) (7= =B ¥ dt, /4 )i|
FEREFOMHEMNEEENM TR AERL, ENREE
OB, EEEK K 5~10 mm, EEE K, 1EHE
% 7 mm(E K ,1989) T 5AFKRE.

LEIRBE R ELXSFB LR EIE
KB /PNERBAHC, BIEM LR KNG EEE
2R EEEL TR RKRIE 2 om, Tk 1.5 om, BE
HAE S mm; ERER, AKX 15 em, ik 11
em, EEERE 2.5 mm, ERARKHIE LR
ERPREFERR HRETHR.

ERGPAHA TN EF LA LA L F
EHEUAALNDEREZLELE , EHERAH,

% 30k

FKHG. 1989, Mi#E B Trigonotis Stev. P EBEY E[M].
65 B2 R4, 64(2) . 77— 106
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