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An Analysis of Genetic Differentiation and Distribution of RAPD
Polymorphism in Stipa grandis (Gramineae) Populations
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( College of Life Sience, Nankai Univasty, Tianjin 300071, China)

Abstract: The genetic differentiation and RAPD polymarphism of 90 Sipa grandis individuals fram five populations were
studied using RAPD makers . Sixteen digonucleotide primers were usaed to amplify 310 RAPD loci, which were anayzed
using several multivari ate methods . The Principal Coordinated Analysis (RCQA) clearly clugered 90 Stipa grandis individ-
uas into five grouyps in 3-dimension plot and the individuds from the same population were clustered into one group, even
though the first three coordinates explained only 21.91% o the tota variance . The Canonicad Discriminant Anaysis could
cluster individuas into their corresponding populations, with 97.8% of the correctness . The Spearman Rank Correl ation
and Multiple Regression Analysis established a strong and s gnificant associ ation between same of the RAPD loci and certain
climatic factors (annual precipitation, > 10  cumulative temperature in ayear, annua mean temperaure, mean tempera-
ture in January and mean temperature in July) . All these results indicated that (1) the genetic differentiation of Stipa
grandis populations was significant, (2) the RAPD polymorphism was not randomly distributed but associated with the cli-
matic characters of habitats, and (3) the natura selection of climatic divergence played an important role in affecting the
genetic diversity and genetic dructure of Sipa grandis populations . The results of this Sudy may be useful for guiding the
conservation of germplasn of Stipa grandis .
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15 (1965 - 1995 )
Table 1 Geogrgohic and climaic data (means of 30 years between 1965 and 1995) for 5 pgpulations of Sipa grandis
> 10
: = 10 Annual M M
) . ) . Annud cumul aive nnu ean e Number
Popul ation Geographic Altitude Sail N mean temperature  temperature
location (m) t precipitation  temperature temperature in Janu in dul of
name
ype (mm) in a year P ay y individual s
() () (
()
. 43.54N, 1170 340 2136 2 -22.3 18.8 18
S. grandis Plot 116.55 E
4.5 N, 1300 400 1776 0.8 27 17.8 18
Gasong Mountain 116.82 E e ) '
439N, 1152 290 2496 1.8 19.8 20.8 18
West Xilinhot 115. 7# E ' e '
4. 14N, 1121 300 2400 1.4 19.1 20.7 18
East Xilinhot 116.36 E ‘ e '
44 6L N,
1152 340 2256 1.5 -19.4 19.5 18
Bayanwula 117. 72 E
; 35 km; : 27
km; 12 km

" S. grandis Plot: the S. grandis Plot at Inner Mongdia Grasdand Ecosystem Research Station of the Chinese Academy of Sciences; Gasong Mountain

populaion: the open slope d the Gasong Mountan near | nner Mongolia Grasdand Ecosysem Research Station of the Chinese Academy of Sciences; West

Xilinhat population: 35 km west to Xilinhot City; East Xilinhat population: 27 km east to Xilinhat City; Bayanwula populaion: 12 km northeast to Bayan-

wula Town of Xiwu Banner of Inner Mongolia .

: (8
; (b)

3

(1)
(Gower, 1966):

Hardy-Weinberg

NTSYS-pc (Rohlif, 1998) ,
SPSS ( , 2004)
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(4) (Sepwise Multiple Regression
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RAPD Ne's
2.1
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5 90
( 1),
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: 7.30%,
. 5.80%,
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5 (
) 35 RAPD : 90 ( 3); 21, 19, 14, 19 19
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Fig .1 Differentiation o 90 individuals from five S. grandis

populations by three-dimensional pri ncipal

ooordinate analysis (PCQA)

2 35 RAPD 5

Table2 Clasdfication results of discriminant analysis based on 35 selected RAPD dites

Fig . 2 Plot of canonical discriminant functions 1 and 2

based on 35 selected RAPD dites

Predicted Group Membership

Population name Total
S. grandis Pat  Gasong Mountain West Xilinhot Eag Xilinhot Bayanwula

S. grandis Plat 18 18 0 0 0 0
Gasong Mountain 18 0 18 0 0 0
West Xilinhat 18 1 16 0 1
East Xilinhot 18 0 18 0
Bayanwula 18 0 0 18

88 (97.8%) ; 88 individuds (97.8% ) were correctly classfied .
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3 RAPD Nei s > 10
Spearman ( )
Table 3 Spearman rank correlation codficients of Nei' s gene diversity of each loci with annud precipitation, = 10 acumulaive

temperaure in a year, annual mean temperature, mean temperature in January and mean temperature in July

(only dgnificant correlations were included in the Table)

> 10 1 7 > 10 1 7
Locus Pn Ta Tm Tim Tu Loaus Pn Ta Tm Tan Ty
A01-16 -0.894" -0.894" -0.894" NO4-4 0.947"
A01-17 -0.894" -0.89%4" -0.894" NO4-6 -0.975"  0.900" 0.900"
A01-18 -0.894" -0.894" -0.894" NO4-8 0.894"
A02-2 0.947°  -0.975" -0.975" | N04-13 -1.000""
A02-4 0.921° NO8-4 0.975""
A02-9 0.900" NO8-6 -0.975™  0.900" 0.900"
A04-1 0.947" NO8-11  -0.921" 0.975" 0.975""
A04-3 -0.89%4 " -0.89%4" -0.894" N08-17 -1.000""
A04-5 0.921° -0.975" -0.975 " N09-5 -0.921"
A04-12 -0.900" -0.900" N09-15 0.892"
A04-13 -0.975" N09-18 0.900" 0.900"
A04-19 0.949" N20-1 0.894"
A08-2 -0.892" N20-7 0.975""
A08-12 -1.000™ N20-12 0.947"  -0.975"" -0.975""
A08-17 -0.900" N20-13 0.975™
A08-20 -1.000"" N20-14 -0.900"
103-4 -0.975" N20-20 0.975"" -1.000"" -1.000""
103-9 0.921" Q01-4 -0.894"
103-11  0.975" -1.000" -1.000" Q1-11  0.947"
103-14  0.975""  -1.000" -1.000" Q05-1 0.894"
107-1 0.900" 0.900" 0.900" Q05-10 -0.949"
107-7 -0.921" Q05-12 -0.894"
107-9 -0.900" Q09-6 0.89%4" 0.89%4" 0.89%4"
107-12 -0.900" Q09-10 0.975""
107-18 -0.900" Q09-12 -0.949"
NO02-3 0.892°  -0.949" -0.947" Q09-16 -0.894"
NO02-7 -0.892" Q12-4 -0.921" 0.975™ 0.975""
NO02- 16 0.900" Q12-12 -0.900"

LT 0.05 0.01 Significant at 0.05 and 0.01 levels, respectively .

Pn: Annual precipitation; Ta: = 10 cumulaive temperature in ayear; Tm: Annual mean temperaure; Tj,,: Mean temperature in January; T3, : Mean

temperature in July

, Ne' s
63.16% (= 10 (Ta)), ,
64.20% ( (Tm)), 63.16% ( (20.97%) (5%)
(Twn))  63.16% ( (Tw)) (Bionomial tes, P <0.01; Aiken, 1955)
2.4
3
, DATA SET-2 , ,
Ne' s :
(Pn), = 10 (Ta), : RFLPs
(Tm) , (Tan) (Tou) PCR RAPD, AARLP, SSR
65 ( 20.97%)
3 DNA

(R rez de la Vega, 1996)
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4 5 RAPD Nei s ( )
( )

Table4 Codficients of multiple regresson (R?) o Nei s genetic diversity of each loci and climatic variables (as independent variables)

in the five S. grandis populaions (only significant correlations were included in the Table)

P P P

Locus Variable R P-vdue | Locus Variable R P-value Locus Variable R P-value
A01-4 Pn, Ta, T,y 1.000 0.029 103-9 Pn 0.779 0.047 Pn, Ta, Tm 1.000 0.041
A01-16 Tin 0.922 0.010 103-11 Ty 0.848 0.026 N09-15 Pn, Ta 0.995 0.007
Tin, TM 0.999 0.005 103-14 T 0.932 0.008 N20-6 Pn 0.866 0.022

A01-17 Tim 0.934 0.007 Ty, TM, Ta 1.000 0.006 N20-7 Ty, TM 0.998 0.003
A01-18 Tim 0.893 0.015 103-16 Tm 0.904 0.013 N20-12 T 0.982 0.001
A01-20 Tm 0.959 0.004 107-1 Tin 0.919 0.010 T, PN 1.000 0.013
A02-2 Tu 0.885 0.017 107-3 Tl 0.849 0.026 T, Pn, Tm  1.000 0.003
A02-4 Tm 0.906 0.013 107-7 Pn, Ti, 0.974 0.050 Q01-9 Tm 0.771 0.050
A02-8 Tin 0.838 0.029 107-14 Tm 0.902 0.013 QO01-11 Tl 0.895 0.015
A02-12 Tm 0.776 0.048 N02-1 Tm 0.956 0.004 Q01-13 Tan 0.835 0.030
A02-14 Pn, Ta 0.994 0.009 Tm, Ty 0.996 0.050 Q05-4 T 0.853 0.025
A04-1 Pn 0.945 0.006 N02-3 T 0.921 0.010 Ty, Tm 0.997 0.012
Pn, Ty, 1.000 0.015 Ty, Pn 0.997 0.021 QO05-7 Tm 0.801 0.040

A04-3 Tin 0.992 0.000 NO02-7 Ty 0.771 0.050 Q05-10 Tian 0.905 0.013
A04-4 Tm 0.956 0.004 NO02-17 Pn 0.810 0.037 Q05-11 Tm 0.949 0.005
™, T, 0.996 0.050 Pn, Ta, Tm  1.000 0.050 Q05-12 Tm 0.774 0.049

A04-5 Ta 0.924 0.009 NO04-4 Pn 0.920 0.010 Q09-5 Tm 0.851 0.025
A04-10 Tm 0.791 0.043 NO04-6 Pn 0.902 0.013 Q09-6 Tm 0.934 0.007
A04-12 T 0.783 0.046 N08-4 T 0.917 0.010 Tm, Ty 0.998 0.016
A04-13 Tim 0.980 0.001 N08-5 Tim 0.849 0.026 Q09-16 Tm 0.974 0.002
A04-15 Pn 0.883 0.018 N08-6 Pn 0.917 0.010 Q12-4 Ty 0.840 0.029
A04-18 Tin 0.805 0.039 Pn, Tm 0.993 0.046 Ty Tin 0.996 0.013
A04-20 Tm 0.928 0.008 N08-7 Tin 0.933 0.007 Tuts T, Ta 1.000 0.018
A08-2 Pn, Ta 0.995 0.008 N08-11 Tau 0.920 0.010 Q12-10 T 0.833 0.031
Pn, Ta, T;yy  1.000 0.040 Tw, Tm, Ta  1.000 0.024 Tars Tz, T2 1.000 0.005

A08-20 Tim 0.848 0.026 N08-13 Ty, TM, PN 1.000 0.032 Q12-19 Pn, Ta, Ty 1.000 0.000
Tim: TM 0.998 0.008 N09-4 Pn 0.831 0.031 Q18-9 Tm 0.929 0.008

103-4 Tim, TM 0.992 0.015 N09-12 Pn 0.779 0.047 Q18-10 Tm 0.924 0.009

Pn: Annual precipitation; Ta: = 10 cumulaive temperature in ayear; Tm: Annual mean temperaure; Tj,,: Mean temperature in January; T3, : Mean

temperaure in July

: DNA : ;
( Hordeum spontaneum)
‘. (Brovn , 1980; Nevo
1979, 1986, 1998; Turpeinen , 2001),
Haifa ,
( Triticum dicac- ; ( , RAPFD :
coides) SSR LP-PCR )
(Nevo and ,
Beiles, 1988; Nevo , 1991; Li , 1999, 2000; DNA :
Fahima , 1999, 2002),
RAPD SSR ; Semagn (2000)
RAPD ( Phytolacca dodecan-

: dra) :
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