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Genetic dructure o Caragana davazamcii Sancz along a precipitation gradient in

Er dos Pateau

YANGMing-Bo'? , YANG Ji€’ , YANG Jiur Yan’® , QING Hua’ ,ZANG Chun-Xin® (1. Cdlege d Life Stience, Beijing Normal
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Medical Cdlege, Huhhot 010059 , China) . Acta Ecologica Sinica,2006,26(12) :4027 4032.

Abgract : To underdand the environmentad dfects on adeptationsdf Caragana davazamcii Sancz , we sdlected five habitats dong a
precipitation gradient from eas to wes of the Brdos plateau to quartitatively exarmine the genetic characterigics of of Caragana
davazamdi populetion usng the ISSR merkers. Fresh leaves of individud plants were oollected and dried with dlica gds. 20
individud s were sanpled randomly from per habitat. We found that the Ne' s gene index and Shannon’ s diversity index increased
with decreasng in precipitation. The totd genetic diverdty of five popuations ( Hr) was 0.2963; genetic diverdty within
populations( Hs) was 0. 2269 ; genetic diverdty among populations ( Dst) was 0. 0594 ; genetic differertiation codficient ( Gsr)
was 0. 2005 ; and gene flow was 1. 9936. We d <0 found that 79.95 % o nolecular variation in C davazancii exiged within
populations, while smdl arong populations suggesing a drong and active hybridization. The genetic digance between five
popul aions was small but increased gradualy with changes o the habitatsfrom east to west (i. e. , high to low precipitation) while
genetic identity decreased. All these indicated that precipitation that has a longterm dfect on noigure may a9 dfect genetic
dverdgty of C davazamdii.
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14 , 4 , Form. Caragana davazanxii ;
Form. Caragana stenophylla; Form. Caragana korshinskii ; Form. Caragana
tibetica'” : ,
(a1
“o ()
(2 (3) ) )
: (Inter
snple ssquence repest ,ISSR) o=l :
1.1
2004 7 5
, 5 5
’ 1 1! 1
30a 20 ) ,
ISSR
1.2 DNA ISSR
DNA ctag ISR 251 | ,
:10 x PCR bufer (100mMKd ,80mM (NH,) , S0, ,100mMTris HA ,pH9. 0) 2. $1 |, 25mnol /L Mgd.2. M,
2.5mmol /L dNTR2. 1 ,Tag 11U, ul, DNA20ng ,ds H.O 291,
(Sangpn) ISR 94 5min, 45 194 455,54 1min,72 1.5min;
72 5min, 4 MJ Research Inc. PTCG100TM  PCR
1.3
DNA 0.5 x TBE(O. 45MTris ,0.01mM EDTA ,pHS. 0) , B (0. 5g/L)
1.5% , 100bp  DNAladder , 5V/cm, 2h ,WFH-701
1.4
ISR 0 1 , 1, 0 Fopgen32 :
Ne’s ,Shanron , (H7) ,
( |_B) ) ( DST) ] ( GST) ] ( D) ) ( I) Sm-z 0
2

2.1 ISR
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Table 1l The general Stuation of the sampling sites
Annud
Sanpling stes Latitude (N) Longtude (E) Altitude (m) precipitation (mm) Moigure coefficient Habitat character

Land Qovered with sand in

39°23 47 110°22 42" 1217 322 >0.4 ) .
typica seppe regon
Slid grder ed
P32 1094825 1372 286 0.4 0.35 ) o “Dna greer cover
with sand in typicd seppe regon
i-fi
39°02 01" 109°22 44" 1309 262 0.35 0.3 . Semi-fixed sand
dure in Mu Us sandand
, , lid grder covered with
38°36 55 108°42 58 1348 251 0.25 0.238 <nd in Mu Us sndand
A .
3P1430° 1080227 1375 21 0.23 0.2 & sandand in desat
seppe
2 ISSR
Table2 Lig o ISSR primer labds, primer seguences and amplification results
(5 -3) %
No. primer Sequence (50 -3') Tota number of bands Number of polymorphic bands
AWB4747 ACACACACACACACACAG 13 13 100. 00
AWB4749 TGTGTGTGTGTGTGIGC 6 6 100. 00
AWB4750 CTCCTCCTCCTCCTCCTC 15 15 100. 00
AWB4751 TATTATTATTATTATTAT 14 14 100. 00
AWT77934 AGCAGAGAGAGAGAGARC 13 13 100. 00
AWT7935 AGCACACACAGACAGAGG 12 12 100. 00
AWT7936 ARARACRCAGRGAGC 11 11 100. 00
AWT7937 CACACACACACACACAG 6 100. 00
AWT77938 CACAGAGCAGAGAGAGRA 6 100. 00
AWT77939 ACAGAGAGAGAGAGAGIC 14 13 92. 86
AWT77940 CARACARACARACARACG 11 11 100. 00
AWT77941 GAGAGAGAGAGAGAGAAT 14 13 92. 86
AWT77943 GCACGAGCAGAGCAGA 16 15 93.75
Totd 151 148 98.01
5 3
, ( 3) , Table 3 Difference of pdymor phic loci of C. davazamcii populations in
98, different habitats
64.9 %, 117, Ropulation Rolyrrorphic loci Percent of polynorphic loci
77. 48 % % 64.90a
113 74.83b
109 72.19b
! 107 70. 86a
2.2 117 77.48b
4 , Nei (p<0.05) ,

0. 2963 , Shanron

the same beow
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Fg.1 PCRanplified fragment patterns with AW64751 primer in Caragana. davazamdi populdionsir: diierent habitats

0.4542 , , Nei
, 0. 2529 , 0.2093, D>
> > > ' Shanron 4 Nei’ s Shannon
0.3789, 0.3177, Table4 Nei’ s gene diversity index and Shannon infor mation index o
> > > > , Nei C. davazamcii populations in different
Nel Shanron
( 4 , Nei’ s diversity index  Shanron irformetion i ndex
Roputetion . .
h |
2.3
Mean 0.2093 0.3177
5 5 S.Dev 0.1937 0.2743
Hy = 0. 2963 , Mean 0.2529 0. 3789
3. Dev 0.1966 0.2719
Hs = 0. 2369, Dsr Mean 0.2397 0.3595
— 0.0594 _ 9. Dev 0.2007 0.2776
- Gor = Mean 0.2355 0. 3545
0. 2005, S. Dev 0.1976 0.2748
Mean 0. 2469 0.3758
0 0
20.05 %, (79. 95 %) . Dev 0. 1847 0. 2562
, Tota Mean 0.2963 0. 4542
Nm - 1. 9936 3. Dev 0.1031 0. 1966
’ 5 Ht Hs Gst Nm :
) ) Table2 Hr Hs Gsr and Nm~ o C. davazamcii populations in
different habitats
2.4 H H .
Locus Sarole sze T s Gst Nm
(UPGVA ) Mean 55 0.2063  0.2369  0.2005
S. Dev 0.0234 0.0171 1.9936

( 6, *Nm’ =0.5(1- Gt)/Gt
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() () (p=<0.05) ,
() () (0.1314)
2 UPGVIA 6 ( ) (
5 )
( ) Table6 Nei’ s genetic digance ( below diagond) and genetic identity
’ ' (above diagpnd) o C. davazamii populations in different habitats
1 ( ) 1
( ) Populaion
* % % % (0,067 0.9176  0.9053  0.8%8
' 0.076la * * * * 0.8003  0.8769  0.8874
0.0860a 0.1162b * * * *  0.9384  0.8998
3.1 0.0995a 0.1314c  0.0636a * * * * 0.8898
0.1112b  0.1194b  0.1056ab _ 0.1167b  * * * *
5 55 13
(p<0.05)
ISR , 151 , 151
3.8054
ISR ' 3 1.6084 T I
,72 3.8054
[} ) |
0.2484 Il
, ”3 3.1778
22361 = 2
’ - T s
[\
5.6623
) ) Vv
2 ISSR UPGVA
, , [1’5] Fg.2 UPGVA dendrogram of C. davazamdi populations in different
! habitats
3.2
Ser. microphyllae ,
[16]
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