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Abstract

Aims Our objectives was to investigate the genetic structure and diversity of ten natural populations of Jatropha
curcas.

Methods Seven loci encodings were detected by vertical polyacrylamide gel electrophoresis.

Important findings The genetic diversity of J. curcas was high at the species level with a mean number of al-
leles per locus of 2.428 6, percentage of polymorphic loci of 97.14% and a mean expected heterozygosity of 0.396 4.
A low level of genetic differentiation among populations (0.041 3) and a high estimate of gene flow (5.808 9)
were detected together with a high level of genetic identity among populations (0.921 7-0.995 3). Unweighted
pair-group mean arithmetic cluster analysis suggested that the genetic distances among populations were weakly
correlated with their geographic distances. The results provided a good genetic base to select varieties.
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Table 1 Geographic locations and sample size of Jatropha curcas populations

RS KA ZLh K KFR P
Population code  Seed collection site Longitude and latitude Altitude (m) River system No. of families
LS J97K Lushui 98°08' E, 25°08' N 850 AT Nujiang River 30

SB XA Shuangbo 101°51' E, 25°49' N 1066 4137 Honghe River 30

YNPE MIH Puer 100°59' E, 22°42' N 1300 YT Lancang River 30

XSBN PEXURYY Xishuangbanna 100°80' E, 22°35'N 1000 YL Lancang River 30

PJ Y Pojiao 102°55'E, 26°74' N 1080 &¥PIL Jinsha River 30

FY P Luxi 103°76' E, 24°52'N 1100 YL Nanpan River 30

LB FHI Leibo 103°62'E, 28°21' N 960 & PYL Jinsha River 30

HPZ 1M ¥ Huapengzi 101°55' E, 26°22' N 983 4x¥MT Jinsha River 30

HL B Huili 101°55' E, 26°10' N 943 GVPIL Jinsha River 30

YL 4 Jinhe 101°51"E, 27°42' N 1200 AT Yagong River 30
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Table 2 Seven enzyme systems assayed and No. of loci detected in each enzyme system

Iy 24t 45 FrAEAR S IOA=Y 4
Enzyme system Abbreviation EC No. No. of loci
B Glutamic-oxalacetic transaminase GOT (E.C.2.6.1.1) 2

ZEWIR A Shikimate acid dehydrogenase SHDH (E.C.1.1.1.25) 1

G- IR H1 AT B i U Phosphoglucose dehydrogenase 6PGD (E.C1.1.1.44) 2

WM kR Alanine aminopeptidase AAP (E.C.3.4.11.1) 2

IR I ZTHE AR 7§ Phosphogluco mutase PGM (E.C5.4.2.23) 3
IR 264 7 F i Phosphogluco isomerase PGI (E.C5.3.1.9) 4
FELZEEGA R Menadione reductase MNR (E.C.1.6.99.2) 7

w3 LONARBOB I S5 B A (K43 23 Af

Table 3 Allele frequencies in ten natural populations of Jatropha curcas

FhEE Population

(A=) EXbE T i
Locus Allele Kl S ey Wk HEK XU 4l T gt JaK T
YL PJ HPZ LB FY SB XSBN  YNPE HL LS Mean
AAP-1 A 0.725 0.675 0.650 0.750 0500 0.675 0.600 0.750 0.550 0.650 0.652
B 0.275 0.325 0.350 0.250 0.500 0.325 0.400 0.250 0.450 0.350 0.348
SHDH A 0.300 0.350 0.300 0.600 0.600 0.775 0.600 0.500 0.525 0.325 0.487
B 0.675 0.500 0.500 0.400 0.400 0.175 0.400 0.500 0.450 0.675 0.467
C 0.025 0.150 0.200 0.000 0.000 0.050 0.000 0.000 0.025 0.000 0.045
GOT-2 A 0.425 0.375 0.325 0.350 0.350 0.350 0.300 0.400 0.325 0.275 0.347
B 0.575 0.625 0.675 0.650 0.650 0.650 0.700 0.600 0.625 0.725 0.647
PGI-4 A 0.625 0.500 0.450 0.550 0.475 0.525 0.575 0.500 0.550 0.550 0.530
B 0.375 0.500 0.500 0.375 0.475 0.350 0.425 0.500 0.450 0.450 0.440
C 0.000 0.000 0.050 0.075 0.050 0.125 0.000 0.000 0.000 0.000 0.030
6PGD-1 A 1.000 0.600 0.700 0.875 0.875 0.750 0.650 0.800 0.750 1.000 0.800
B 0.000 0.400 0.300 0.125 0.125 0.250 0.350 0.200 0.250 0.000 0.200
MNR-3 A 0. 250 0.175 0.175 0.200 0.175 0.150 0.200 0.275 0.250 0.175 0.177
B 0.750 0.825 0.825 0.800 0.825 0.850 0.800 0.725 0.750 0.825 0.797
PGM-2 A 0.700 0.875 0.850 0.700 0.825 0.650 0.700 0.625 0.575 0.675 0.718
B 0.300 0.125 0.150 0.300 0.175 0.325 0.300 0.375 0.425 0.325 0.280
Cc 0.000 0.000 0.000 0.000 0.000 0.025 0.000 0.000 0.000 0.000 0.002
I R R S35 0.397 0412 0412 0412 0412 0412 0412 0412 0409 0412 0410
Mean value of gene frequency
Ve 1Sk 14 15 16 15 15 17 15 14 15 13 14.9

Number of alleles

TS WKL A7 i s WR2,

Abbreviations of populations see Table 1. Abbreviations of loci see Table 2.
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Table 4 Genetic diversity in ten natural populations of Jatropha curcas
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i Mk S DK H ZNM AT %E P Shannonfs BAREL | WIZNATE H,  WIEEMGE H,
Population Individual Number of alleles

LS 30 2.0(0.2) 85.7 0.546 2 0.493 (0.092) 0.382 (0.065)
SB 30 2.1(0.1) 100.0 0.642 5 0.600 (0.080) 0.440 (0.051)
YNPE 30 2.3(0.2) 100.0 0.665 8 0.600 (0.076) 0.443 (0.050)
XSBN 30 2.1(0.1) 100.0 0.608 8 0.564 (0.090) 0.413 (0.043)
PJ 30 2.1(0.1) 100.0 0.596 4 0.529 (0.091) 0.407 (0.050)
FY 30 24 (0.2) 100.0 0.659 8 0.550 (0.089) 0.432 (0.040)
LB 30 2.0(0.0) 100.0 0.628 2 0.679 (0.060) 0.449 (0.023)
HPZ 30 2.0 (0.0) 100.0 0.624 5 0.629 (0.055) 0.446 (0.027)
HL 30 2.1(0.1) 100.0 0.662 0 0.679 (0.068) 0.472 (0.023)
YL 30 1.9(0.1) 85.7 05212 0.471 (0.091) 0.368 (0.066)
Sy 30 2.1(0.2) 97.1 0.6155 0.579 (0.079) 0.425 (0.043)

RS WAL, 555 P bRifER 2 .

He, mean expected heterozygosity; Ho, mean observed heterozygosity; I, Shannon information index; P, proportion of polymorphic loci. Abrreviations

of populations see Table 1. Brackets for standard error.

5 BRPUHR L0 TP R B i S B
Table 5 Observed heterozygosity at single locus detected in ten populations of Jatropha curcas

7 RETE FhEE Population SEHME
Locus HlerozyQoslty “owr  woW T muk ik o fe  wE am gk MO
YL PJ HPZ LB FY SB XSBN YNPE HL LS
AAP-1 Ho 0.450 0.350  0.300 0500 0400 0350 0200 0500 0.100 0.400 0.355
He 0.550 0.650  0.700 0.500 0.600 0.650 0.800 0.500 0.900 0.600  0.645
SHDH Ho 0.600 0.300  0.200 0.200 0.200 0.550 0200 0300 0.150 0550 0.325
He 0.400 0.700  0.800 0.800  0.800 0.450 0.800 0.700 0.850 0.450 0.675
GOT-2 Ho 0.350 0.250  0.350 0.300 0.300 0.300 0.400 0.200 0.250 0.450 0.315
He 0.650 0.750  0.650 0.700 0700 0.700 0.600 0.800 0.750 0.550 0.685
PGI-4 Ho 0.250 0.300  0.200 0.100 0.250 0.500 0.150 0.300 0.300 0.300 0.265
He 0.750 0.700  0.800 0900 0.050 0.950 0850 0700 0.700 0.700  0.710
6PGD-1 Ho 1.000 0.200  0.400 0.750 0.750 0.500 0.300 0.600 0.500 1.000  0.600
He 0.000 0.800  0.600 0.250  0.250 0.500 0.700 0.400 0.500 0.000 0.400
MNR-3 Ho 0.500 0.650  0.650 0.600  0.650 0.700 0.600 0.450 0.600 0.650 0.605
He 0.500 0.350  0.350 0.400 0350 0300 0400 0550 0.400 0.350 0.395
PGM-2 Ho 0.400 0.750  0.700 0.600 0.750 0.700 0.400 0.250 0.350 0.350  0.525
He 0.600 0.250  0.300 0.400 0.250 0.300 0.600 0750 0.650 0.650  0.475
@S Ho 0.507 0.400  0.400 0436 0471 0514 0321 0371 0321 0528 0427
Mean He 0.493 0.600  0.600 0.564 0.429 0.550 0.679 0.628 0.678 0.471 0.569

RS R L. fLR45 WAR2. How H LKA,
Abbreviations of populations see Table 1. Abbreviations of loci see Table 2. H,, Hesee Table 4.
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Table 6 Estimated F-statistics and gene flow in natural population of Jatropha curcas
{71 Locus Fis Fit Fq Nm
AAP-1 -0.462 2 -0.4223 0.027 3 8.920 6
SHDH -0.3650 -0.2459 0.087 2 26157
GOT-2 -0.512 6 -0.500 6 0.007 9 31.3408
PGI-4 —0.506 9 —0.486 8 0.0133 18.552 9
6PGD-1 -0.3974 —-0.250 0 0.1055 2.120 4
MNR-3 —0.2349 -0.2230 0.009 6 25.692 8
PGM-2 -0.2211 -0.1677 0.043 7 5.467 3
Mean -0.397 7 -0.3400 0.0413 5.808 9

Fis, HNHEARFILAZ RELG Fe, BFHACTE S REG Fo, MHRFREE LRI Ny, ZEDIT . A7 54685 WAR2,
Fis, inbreeding coefficient at individual population level; Fy, inbreeding coeffcient at total population level; F, population differentiation; Ny, gene
flow estimated from Fy = 0.25(1 —F)/F. Abbreviations of loci see Table 2.

ST BRICR AT ) (38 £ 2D Ot Ay 28 7)) Bttt —BUSET (A1 2k E7) (Nei, 1978)

Table 7 Genetic distances (below diagonal) and genetic identities (above diagonal) among populations of Jatropha curcas (Nei,

1978)
Po Jﬁlﬁiﬁ] EO de YL PJ HPZ LB FY SB XSBN YNPE HL LS
YL faleiele 0.9436 0.956 1 0.9739 0.955 2 09217 0.9434 09777 0.961 7 0.990 9
PJ 0.058 1 Fokkk 0.995 3 0.958 1 0.961 7 0.9412 0.9753 0.964 5 0.959 1 0.9450
HPZ 0.0449 0.004 7 Fkkk 0.964 1 0.969 9 0.9418 09721 0.967 6 0.9628 0.9624
LB 0.026 4 0.042 8 0.0365 Fohkk 0.9793 0.9833 0.9807 0.990 2 0.9800 0.9743
FY 0.0458 0.0390 0.0305 0.020 9 Fkkk 0.969 4 0.9793 0.968 1 0.977 6 0.966 8
SB 0.0815 0.060 6 0.059 9 0.016 9 0.0311 Fkkk 0.9810 0.965 3 0.9707 0.9284
XSBN 0.058 3 0.0250 0.028 3 0.0195 0.020 9 0.019 2 falelelel 0.9793 0.9895 0.953 8
YNPE 0.022 6 0.036 1 0.0330 0.009 8 0.0324 0.0353 0.0210 Fkokk 0.987 2 0.9756
HL 0.0390 0.0418 0.0379 0.020 2 0.022 7 0.029 7 0.0105 0.0129 Fkokk 0.968 7
LS 0.009 1 0.056 6 0.0383 0.026 0 0.0337 0.074 3 0.047 3 0.0248 0.0318 Fohkk

RIS WKL,

Populations codes see Table 1.
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Fig. 1 UPGMA dendrogram of Jatropha curcas populations
based on Nei’s genetic distance. Population codes see Table 1.
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