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Genetic Diversity of Jatropha curcas ( Euphorbiaceae) Collected
from Southern Yunnan, Detected by Inter simple
Sequence Repeat (ISSR)"
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Abstract: The genetic diversity of 158 individuals from eight semtwild populations from Yunnan Province was estimated
using ISSR method (8 primers) . The results revealed an extraordinarily high level of genetic diversity ( at species level,
percentage of polymorphic loci PPB= 91. 04% , effective number of alleles N,= 1. 5244, Nei s (1973) gene diversiy H,
= 0.3070, and Shannon s information index H,= 0. 4618; at population level, PPB= 55.04%, N,= 1. 3826, Nei s
(1973) gene diversity H, = 0. 2171, and Shannon s information index H, = 0. 3178). The level of genetic differentiation
between populations & lower than that among populations. The low level of genetic diferentiation among populations was detect
ed, based on Nel s genetic diversity analysis (2.44%), and AMOVA (36. 50%) . There & no associations between geographical
dstance and genetic identity. We suggest that Jaropha curcas of Yuman Province might not be introduced from the same place.
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( Jaropha curcas L.),
(Euphorbiaceae) , ( Jatrpha)

22 (Heller, 1996) 158
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BSR (inter simple sequence repeat)

DNA
2
2
2
( .
2006; , 2005; , 2006)
( , 2006; , 2006),
(Huang and Sun, 2000,
Joshi , 2000) R
.. 1 8 1
(Kojima , 1998) ( )
ISSR 3 Fig. 1 Locations of the eight sampled Jatrqpha curaus populations.
Population codes are the same as those in Table 1.
2
1 ISSR 8
Table 1 Population nformation of Jatrqha curcas for ISR analyses
. . Population Sample . . .
Population code Locality . . Altitude (m) Latiude Longitude
srze S1ze
BS , , 20 20 780~ 1800 2408 ~ 2551 9825 ~ 10002
XSBN , , 20 20 380~ 800 210 ~ 2741 9955 ~ 10125
DH , \ 20 20 870~ 1400 250~ 2510 9731~ ® 43
YX 19 19 1600 219~ 2453 101°16 ~ 1039
WS , , 20 20 700 240 ~ 2448 10335 ~ 10612
HH , \ 25 22 380~ 1100 %30~ 235 10304 ~ 10343
LC , \ , 17 17 0~ 1200 2rg~ 2913 9731 ~ 106 11

PR , , 21 20 800~ 1400 251~ 2359 101°8 ~ 10234




6 ISSR 621
12 DNA (H,) (Gg)
CTr'AB DNA, 0. 8% Neis (198) (D) (1),
30 ~ 40 min, UPGMA s
( Beckman DU800) -20C DCFAL 1 ( , 2001) ISSR
B s WINAMOVA
13 PCR (6%) , (dis)
UBC WINAMOVA (Excoffier, 1993)
9 ISSR (http: // www. michaelsmith. ube. cg/ (AMOVA)
servicey NAPY Primer_Sely/ ),
2 20 M1 2
0 8 2.1
2 8
2 67 , 61
2 ISSR
Table 2 ISSR primers used for generating ISSR markers ’
. PPB= 91.04% ( 3)
from Jatropha curcus populations
., N, = (L5244 %
(5~3) (C) ,
Primer Sequence Ameal ng temperature 0. 34-82) Nei s H, = ( 0.3070 =+
836 (Ag) g YA 48 = +
240 (gA)s YT 4 0. 1673)  Shannon H, = (0.4618 0. 2208)
846 (CA) ¢ RT 44 ( 4 ,
849 (gT) s YA 51
852 (TC) 4 RA 45 (43.28~ 67.16%) ( 3),
856 (AC)s YA 55 5504%, Ne=
858 (Tg) s RT 54 y
860 (Tg) g RA 44 1.3826 Nei s H.= 0.2171
Shannon H.,=0.3178 ( 4
PCR Bie- Rad PCR s 3
ISSR 20 M1 , 2 ( PPB) ( 1)
X buffer, 2 Ommo)/L MgCl,, 250 UnfH1 dNTPs, 0. 5Hny Ul Table 3 The PPB values of all Jargha curcas population
, 1UTaq DNA , 25ng DNA Population codes are the same as those of Table 1
PCR : 95C 7 min; 95C 45 s, ()
(44~ 55) C 455, 72°C lmin (35 ); 72C I Sampled No of
Population code size polymorphic loci  PPB (%)
7 min
BS 20 29 3. 28
PCR 1. 8% (05x XSBN 2 45 6. 16
TBE, 5V cm) s DNA Maker DL2000 ( 100~ 3 000 DH 0 37 55. 0
bp) ( ) , YX 19 » 4.7
(EB) DNA (UPV) WS 20 43 64 18
HH 2 37 5. 22
L4 LC 17 41 6l. 19
’ PR 20 31 46. 27
DNA Mean 19.75 36 63 5. 04
s 43 1” s (13 O’
. 158 61 9. &
300~ 1300 bp , o1 At species level
POPGENEL 31 (Yeh , 199)
Hardy-Wenberg , Shannon
, (XSBN) >
(PPB) (N.) (WS) > (LC) > (HH) >
(N,) Nel s (1973) (H,) (DH) > (YX) > (PR) > (BS)
Shannon s (H,) (H,) (4. PPR
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Table 4 Genetic diversity of Jarr@ha curcas population. Population codes are the same as those of Table 1

Nei s Shannon
Population N, N, H, H,

BS 1. 4328%0. 4992 1.2875£0 3790 0 1644%0. 2051 0.24210 294

XSBN 1 6716%0.4732 1.48% 10 395 0 2744%0. 2082 0.3992+0 2%6
DH 1. 5522£0.5010 1.3670 X0 391 0 2079%0.2125 0.3057%0 3017
YX 1. 4776%0. 5033 1.3278 %0 3840 0 1830%0.2087 0.276210 3003
WS 1. 6418%0. 4831 1. 484410 3994 0 2705%0.2127 0.3912+0 3026
HH 1. 5522%0. 5010 1.3774%0 4051 0 2125%+0.2143 0.311510 3040
LC 1. 6119%0. 4910 1.4221 %0 3794 0 2425%0. 2087 0.354710 296
PR 1. 46271£0. 504 1.3049£0 3734 0 1768%0.2039 0.261410 2944
Mean 1. 5504 1. 3826 0. 2171 0.3178

At species level 1. 9104%0.2877 1. 524410 3482 0 3070%0. 1673 0.4618+0 2208

N

a’

species level, H ).

sp.

Table 5 Nei s

Observed number of alleles; N, effective number of alleles; H,, Nets (1973) gene diversity; H

0

(1987) analysis of gene diversity in Jatropha curcas populations

’ e . .
Shannon s information index ( mean, H

H, H, Gy N
Mean 0. 3077 0.2171 Q0 2944 1. 1986
Standard deviation 0. 278 0.0151

pops

H,, total gene diversity; H , gene diversity within populations; G,,, coefficient of gene differentiation; N, , gene flov, (N,= 05 (1- G,)/ G,)

6 AMOVA
Table 6  Analysis of molecular variance ( AMOVA) for Jatropha aurcas

(%) p*
Percentage of total variance

Source of variance SSD MSD Variance omponent

Variance among populations 498. 6386 71 234 33167 36 50 < 0001
Variance within populatons 865. 5956 5.771 5 7706 63 50 < 0001

P N 1000 SSD, Sum of squared devia-

tion; MSD, Mean of squared deviation. * P-values are the probabilities of having a more exireme variance component than the observed values alone.

Probabilities were calculated by 1 000 random permutations of individuals aaoss populations.

. 70.56%
(PPB= 67.16, N.= 1.4894, H.= ;
0.2744, H,= 0.3992) , ( BS) (Nu= 0.5 (1- G.) /Gy)
(PPB= 43.28, N.= 1.2875, 1. 1986
H.= 0.1644, H,= 0.242) (3, 4) WINAMOVA
2.2
POPGENE .
(9) 63.50%, 36.50% ( P<
. o 0.001) ( 6)
0.3077, H.= 0.2171,
(Du= H,— H)  0.0906, ’

Nei G« = 0.2944, 29. 44%
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7 8 Nei s (1978) 1) ( ) (D) ( )
Table 7 Nei s genetic identity (above diagonal) and genetic distance ( below diagonal)
BS SXBN DH YX WS HH LC PR
BS ok ok ok 0. %26 0.7824 0. 8506 0 8282 0. 8361 0.7913 0. 8484
SXBN Q0 0591 ok ok 0.8610 0.9016 Q 9077 0. 274 0. 8838 0. 8%85
DH Q0 2454 0. 14% ek 0.9157 0 8948 0. 8541 0.8297 0. 8312
YX 0 1618 0. 1036 0. 0881 * ok ok Q0 262 0. 9159 0. 8662 0.8716
WS 0 1885 0. 068 0.1111 0.0767 ok ok ok 0. 9155 0. 8859 0. 8212
HH Q 1790 0. 0754 0. 1577 0. 0878 Q 0883 kR 0.9319 0. 8884
LC 0 2341 0. 179 0. 1867 0. 1437 Q 1212 0. 0706 * Ak 0. 8988
PR 0 1645 0. 1071 0. 1849 0. 1374 0 1969 0. 1183 0. 1067 Rk ok
M PR
I v LC |
2190 HH ]
il WS
& YX I
& DH
PERLIR 44 XSBN 1
f# 1L BS
T T 1§ T 1
0.00 0.12 0.24
Coefficient
2 Nei s (1978) UPGMA ( 1)
Fig. 2 UPGMA dendrogram of Jatropha curcas populations based on Nei s (1978) gendic distance.
Population codes are the same as those in Table 1.
2.3 2.11, H.= 0.257, G,= 0.033; 8
POPGENE 8 PPB
7
Nei s (1, = 91.04%, N,= 1.9104, H, = 0.300, G, =
0.7824~ 0.9426, (D) 0.2944  Hamrik
0.0591~ 0.2454 () ( PPB)
(09426), (Hc) ( Gst) ,
(0.0591), UPGMA ,
; (1= ’
1(\)4. A7824), (D= 0. 24524) UPG (Karron, 1987;
’ ( ) Hamrick and Godt, 1990)
3
Hamrick ~ (1992) 662
: PPB POPGENEL.31  WINAMOVA
=51.3%, N,=1.97, H.= 0.150, G,= 0.228,;

(70.56%, 63.50%),
PPB= 67.8%, N.=
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