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Abstract. Inter-simple sequence repeat{ISSR) marker was used to detect genetic variation of 3 Caragana po-
lourensis Franch populations and 1 C. tur fanensis(Krassn, ) Kom. population from Xinjiang. 86 bands were
generated by 7 ISSR primers, of which 79.07% and 41.86 % bands were polymorphic in C. polourensis and C.

tur fanensis, respectively. Higher level of genetic variation was revealed in C. polourensis than that of C.

tur fanensis. The average Nei’s genetic distance between these two species was 0. 394 3.
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ISSR B3T3 B % Am e A 1R 3R 10 T8 A M AR TR B¥K
YBFE I E K H1 (Ge %,1999; Culley %,2001).,

AR KA ISSR AR ic KA W 6338 LAY B 1% &
BEE, B TES AL ILRESHEENRN, 5
ZEMRLE P A KN EEY /DD LEHRESH
PEREAT KB, VR 4R 08 L 1 AR, SRR
VAELHUARHIRE.
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Table 1 Population locations of Caragana polourensis and C. tur fanensis

b BR BERS FHEEHND HEND 2 E) BiRdm)
Species Population Population ID  Sample size Latitude Longitude Altitude
B4 8% L C. polourensis P % FE # 48 Bayinkuluti KB 10 39°50’ 75°35' 2 100
BT &% A’heqi KA 20 39°45' 75°30" 2 270
& t4 — B % Wugia-Kangsu KW 17 39°42' 75°04" 2170
M8 FHE L C. tur fanensis ¥ JR 6 i 75 Xiao’erbulake T1 16 39°42 75°01" 2200

B 3 ANMEGR D,
1.2 DNA $2E0#1 PCR [ [t

™Ay CTAB 342 % DNA(Dolly,1991),
20 uL ISSR ¥ 4 R [ f& & . 4R DNA 20 ng,
10mM Tris-sHCl ( pH8. 3), 50mM KCI, 0.1%
Triton X-100,2. 0mM MgCl,,0. ImM dNTPs, 2%
formamide, 200nM primer F1 1. 5 units Taq poly-
merase, PCR R 7E PTC-100 96 FLHIE R L+ #
7. B 94 CAEM S min, RFHT 35 94
C 30 5,50~52 C 45 sUREARF I YHE),72 C
90 s; BJ5 .72 CHEM# 7 min. ISSR B|#RAME X
UBC 9 514, 100 M5 d . &L 7 I MEEE
5|4 (808,809,813,834,880,881,888), PCR
EYEEEBH LSYNHEER FEXSE,URE
EYHEARB R A A B 100bp DNA Ladder(100
~1 500 bp) X4 Fhric. DNA H Bt UVP %
B8 & % (LabWorks Software Version 3. 0;
UVP,Upland,CA 91786, USA) W% ,iE3%.
1.3 8BS

HTF ISSR BB HARIC, kWL Ik By 4
MEMRMEOIER.BR ISSR RBHEEHEA
Fit— 5 Hr.

F POPGENE V. 1. 31 # {4 (Yeh %,1999) 3#
7 Nei's ZH B £ ¥ 551 (Nei, 1973) 3118 Shan-
non ZHEEE B, A WINAMOVA 1. 55 #4F
FFITESTAMOVA) T E BB A BB E f1#
] 849 4F 5 7 2 43 %5 (Excoffier %,1992), A NT-
SYS-pc 2.0 1) SAHN # TREE £ F X M POP-

GENE B8R4 BB B #17 UPGMA KR4
. 837 B2 4 X FE (Rohlf,1998)

2 H#X

WAL L 86 MM s, ¥YHETEY
10. 8 M. T3 A BT A/NA 280~1 800 bp, 7E
FREREKEL,83 M6 510 ESH.
FARKEE.BOEBYILE 68(79.07Y%) AN B AL,
H B FEE)LE 364186V N EBME(ER2),
2.1 RESRUIILHEESAY

BCRBILIITEREEMLASELSNN
58.14% ,66. 28 % 1 74. 42% , ¥4 66. 28 % , H o
EEEaEERMNRE SREERIMK(P.38.14%,
Hg:0. 1936, Ho:0. 290 9), M 948 — R F B RN E
B (P.74.42%,Hg;0. 240 0,Ho:0.362 9)(FE 2).
EEKEEEZREEE (Hs) K 0. 221 3,Shannon $&
¥ (Hpop)k 0.333 5, FM K L, R EEHSHE
(Hy) 4 0. 241 5,Shannon % (Hsp) 3 0. 375 3,

BLHMILABE I CRE Gsr 2 0. 083 6, %
HEMBEZHESEFRIL 2YHNBRETRXRARE
FAM. BHEREC-BEES, FHH0.961 4,
JEBE A fE BE B B4, A 0. 035 8 3] 0. 044 8,
$0.0394, FHEERK(NmN2.74(FK3), 1§
#& Shannon #HHTEMEE ML EH R 0. 111 4,
X5 Nei KBEZHEMEMEEEEL. AMOVA 4
RB|FILTONWEREETEHRAK, 71 POP-
GENE iR 2—K.
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2.2 BB ERHBILRESHFHALE

SRECHESILEL, 8 FRSILRESHEN
BRI, KBS MEBENHN41.86% ,Nel KERE
BERF (Hp) 9 0.159 6, 76 86 &P HE# , 36

ERBEATRML 4.21% (K5 . RESFRFHER

feBE B M A NTSYS-pe 2. 0 8447 A AL 343K

%M (UPGMA) , B — MBI REH A D,
®2 BRANBESHENY

UL A EFIHEEN, RCEW)LAtE Table 2 ISSR variation within populations of
Ew LB N 34 (39.5%) 1 16 C. polourensis and C. tur fanensts
N . Nei K& Shannon EENA
(18.6%) WA FMARALBAMNBREER. BE BB RERE BREN BALOD
ﬁEJL 3 4‘%%5%%%%5@% 1 /I*Eﬂﬂﬂiﬁrﬁ] B :tnecies Popu- Nei’s gene Shannon’s  Percentage
. lation diversity information of polymor-
lﬁ%_ﬁfgﬁ{g}(o 649 0~0. 662 6)9 HHE%HZE (Hg) index( Ho) phic(P)
CEILI N FEHAYRE-BE(EH. K BO@ESEIL KB 0.1936  0.290 9 58. 14
TR BRE—RERNO0.674 1, REEEN C. polow KA 0.2303 0.346 6 66. 28
rensis KW 0,2400 0.362 9 74,42
0.394 3, Hi%%ﬁl%)L%ﬂEﬁ%X%JLB T IE R . Mean 0.2213 0.3335 66,28
FHEAEE B Y 0.4257, AMOVA 4 rteiE#H T SD  0.0245  0.0378 8.14
FAMZAGESERELR. ERRBEESESH,  HBFBML TL 01596 02550 4l
| C. tur fanensis
56. 53% 3 & P4 FhIE] L 39, 26 % 3K B R BE P L TTFH I —
*3 Nei fBMAEOESHRETHY
Table 3 Nei’s Analysis of Gene Diversity in Caragana Population
. q & R 8 HE %
mA ’F%z#?ﬁ %fw%ftﬁ:ﬂi Proportion of the total Estimate of gene
Items ° a( Hlv)er5| Y weliSl M (Hs) genetic diversity among flow from Gst
T popuiationt Hs populations{Gsr) (Nm)
RO IL C. polourensts 0.2415 0,221 3 0.083 6 2.74
1 PR JLRERE ¢ Caragana populations 0.322 0 0,205 8 0,360 8 0. 44
B 0 LAt & 7% 4 %8 LB il 0.334 2 0.204 1 0.389 3 0.39

C. polourensis vs C. tur fanensis

£4 MO/ EROOBEEE(D)ANBE—KE(])
Table 4 Nei's Original Measures of Genetic Identity
and Genetic distance between populations of

C. polourensis and C. tur fanensis

Pop 1D T1 KB KA KW
T1 * % % % 0.654 5 Q.649% 0 0.662 6
KB 0.423 9 * % E % 0.956 2 0.963 1
KA 0.432 4 0.044 8 P 0.964 9
KW 0.411 7 0.037 6 0.035 8 * ® ¥ %

Nei's genetic identity (above diagonal) and genetic distance(below
diagonal)

3 ik

LI EEHREBILSUHEEREGILBEE RS
TAGI YT A 86 MU & H,50(58. 14%)
THEAERMAMEEN, EHEA 84514,
Gemmill §(1998) A M MBE — DR 55— Fl 43
BHR FE—- M- TER R4 /A
FHEZLIEFM ATk A8 i, 5L RBELD
HREABAHEMEAA. BRECHEYJLALEE
WIS EREREE, AR S BRLHE

LA EEES LA AR 518 34 70 16, @
WA REB A B —MEM KK, Gotdieb
QT RFF UM LR FER, REFAHHAE

Tl
o
KW
T
0.00 025 050
Nei’s genetic distance

A1l BEtmuLinsEHg)Lms

RHNBREERRLE
Phenogram of UPGMA cluster analysis based

Fig. 1
on Nei’s genetic distance between the four

populations of C. rur fanesis and C. polourensis

BEEREBEEE % /N T 0. 05, B & A | A Fh | 1
BRE—BREBEEH0.67, ALRERRLH
JLANRE & F 4R 3y LA A A RE—F [ H0.674 1,
EENTREHESILIABHAMNRE —HF
(0.956 2~0. 964 9) ; # 6] R {EBE B (0. 394 3BA G
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KFRCHENMIILNEERABHENER, RAW
AR ML ER AR . ATt ISSR 45
BAUERETEZY.
32 REHBILANLEFTNBESHEMOLE
RCHEILAnEFHEILRESHEER LR
B, 5&4)LBHTHY, fF & (Caragana spp. )
KRR a5 8 — 3 (P.0.796~0. 994, Hr:0. 301, Hs::
0,248) (B4 %, 1999) ., &/ & Hamrick f Godt
(19O)RBHNEBELE EXNHEYMZEFEREK

FRESEENEITMT. FAUNERRARR
B 5 £ B (Aradhya 5, 1991, Batista &,
2002), B ILBHYREMMEBGR(E=ZLPH
HERELFHI . EREEEE AKRLIEF
BHYETERENEERANTREEN T MELER
B AL R R, 1996), R WL & FEY
ILERTTEE R AL TE AL Fh, AT BB E TSk AR B9 5T
BB BREHERE R

5 RFERHESILEL, AARN2RHEGHE

£5 BECHGIAMAESRBILAY AMOVA 17

Table 5 Analysis of molecular varianceC( AMOV A)for C. polourens is and C. tur fanensis using 1SSR
TRER =)::): 4 HEM bl T RH? BERETRK BEME
Soufrce of variance d. [ SSD MSD Variance component Percentage total( %)  P-value?
C. polourensis
Among populations 2 53.386 2 26.693 1.020 5 8. 30 <0. 001
Within populations 44 496, 188 2 11, 277 11.277 0 91.70 <0.001
C. tur fanensis vs C. polourensis 377.895 8 377. 896 14. 661 2 56,53 <0.001
Among populations’species 2 53,386 2 26. 693 1.092 9 4,21 <0, 001
Within populations 59 600, 813 2 10, 183 10.183 3 39.26 <C0. 001
Among populations 3 431.282 0 143.761 8.634 1 45. 88 <0. 001
Within populations 59 600.813 2 10,183 10,183 3 54,12 <C0.001
Among species 1 377.895 8 377. 896 15.380 2 58.92 <C0. 001
Within species 61 654.199 5 10.725 10.724 6 41,08 <0, 001

D Gignificance tests after 1 000 permutations

WM EXENREZHEEEMK (Hr=0.0638, P=
25.89%.) . 1R R R A0 38 KK 68 7 B XY
REEMNRNE OB/, FEEHL TEHET K4
(Frankham %,2002), E/N2%(1996)  RAPD
iCX B EF A MY B E (Cathaya argyophylla)
HBRE TR A, BRI G SR
FHHREHNERZ —. BT/ NPEAENXIHHBIY
JUR AR, MBS LA K BT, R RATHEN R
Rl BE B MK PAIEERERENINEKRSARR
MERZFERZ—, IR ILER N EREZEEKE
EHERAERNBAEFEM, AT IEN R
BRI E BRNREEHEEKETTEESH
NMNEEXFRTHAERSHNEEREZ —.
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