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Abstract DALP Direct amplification of length polymorphism was applied to detect DNA fingerprints of
9 populations of Iphigenia indica L. Kunth in Yunnan. Five primer groups were screened in the 9 pop-
ulations. Among 131 DNA fragments amplified 104 were polymorphic i.e. the percentage of polymor-
phic bands PPB in the 9 populations of Iphigenia indica was 79.39% . The average number of DNA
polymorphic band amplified by each primer group was 20.8 and the average PPB was 42.21% . In the 9
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populations  the total observed number of alleles Na was 1.7939 and the average Na was 1.4224  the
total effective number of alleles Ne was 1.4810 and the average Ne was 1.3141 the total of Nei' s

1973  gene diversity H was 0.2831 and the average H was 0.1745 the total Shannon’ s Information
index I was 0.4231 and the average I was 0.2527 the total gene diversity Hi was 0.2831 while the
gene diversity within a population Hs was 0.1745. The coefficient of gene differentiation Gst  was
0.3834 between populations namely 38.34% genetic variation occurring between populations and
61.66% within a population. The genetic diversity of population in northwestern Yunnan was evidently
higher than that in central Yunnan. This might be a result of overexploitation of the resources of this spe-
cies in central Yunnan in recent years.
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Table 1 Origin of 9 populations of Iphigenia indica L. Kunth
Altitude Habitat
No.  Locality of population Introduction

/m Longitude Latitude
1 Ca 2593 100°11'E 27°23'N
2 Ch 2360 100°52'E 25°81'N
3 Ce 2245 100°66'E 27°09'N 2002
4 Cd 1750 99°91'E 27°30'N 2~3
5 Ce 1750 99°78'E 27°34'N
6 Cf 1650 99°85'E 27°27'N
7 Cg 1580 99°97'E 26°89'N
8 Ch 2580 25°10'E 103°03'N
9 Ci 2180 24°59'E 102°27'N

DNA 0.5 pg/ml ethidium bromide EB 1% agarose gel
25ng 50ng 75ng 100ng  ADNA DNA 20 ng/pl
1.2.2 DALP 9 1 DNA 5
P1P4 P5P4 P6P4  P7P4  P8P4 2
# 2 HWEE e DALP 594 B H5HH 20

Table 2 Sequences of the primer groups used in the present study

DNA 60 ng 2 pd 25 mmol/L. MgCl,

514 Primer 51415 No. Taq 2 pl 10 x Buffer Taq
Selective Primers ~ —40USP (P2)
Selective Primers  DALP154 (Py) 14 2.5 mmol/L dNTPs
Selective Primers  DALP156 (Ps) 411 0.5 U/pl Taq Shanghai Pro-
Selective Primers  DALP158 (Pg) mega 1 pl 5 pmol/L
- , 3l L
Reverse Primer DALPRI (P3)  TTTCACACAGGAAACAGCTATGAC DNA
Reverse Primer DALPR2 (P4)  AACAGCTATGACCATGA
DNA
PE9700 PE 94°C Smin 94C 30s 50C 30s
72C 1 min 40 72C 10 min
0.5pug/ml EB 1% 1 x TAE Kodak Image
Station 440CF DALP
1.2.3 5% =29:1 Sul
6 x viv. =5:1 1 x TBE 600V 5h
1.2.4 DALP
O 10% 3 2 min
® 0.1% 0.4% 40 min 2s
©) 3.0% 0.4% 0.02% V/V 10 mg/ml
10% 5 min 10 min
1.2.5 Kodak 1D 1
DALP POPGENE
PPB Shannon I Shannon information index  Nei' s
H Nei' s gene diversity Ht = Hs + Dst Nei’ s genetic identity genetic
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distance Na  number of alleles Ne  the number of effective alleles
Gst = Dst/Ht treeview
UPGMA
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Fig. 1 DNA fingerprints of 6 populations of Iphigenia indica by using DALP primer group PsP, .
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Table 3 Analysis of the DALP banding patterns of the 9 populations sampled of Iphigenia indica
1%
Populations Number of samples Bands Polymorphic bands PPB !
Ca 10 131 68 51.91
Ch 10 131 57 43.51
Ce 10 131 64 48.85
Cd 10 131 60 45.80
Ce 10 131 60 45.80
Cf 10 131 67 51.15
Cg 10 131 54 41.22
Ch 10 131 35 26.72
Ci 10 131 33 25.19
Mean 10 131 55.3 42.21
Total 10 131 104 79.39
1 Percentage of polymorphic bands PPB
4
Table 4  Genetic diversity of the 9 populations sampled of Iphigenia indica Kunth et Benth
Populations Na ' Ne 2 H? 14
Ca 1.5191 1.4049 0.2227 0.3202
Cb 1.4351 1.3450 0.1883 0.2700
Ce 1.4885 1.3980 0.2170 0.3102
Cd 1.4580 1.3245 0.1802 0.2624
Ce 1.4580 1.3022 0.1750 0.2586
cf 1.5115 1.3790 0.2105 0.3051
Cg 1.4122 1.3119 0.1721 0.2484
Ch 1.2672 1.1906 0.1071 0.1560
Ci 1.2519 1.1710 0.0979 0.1441
Mean 1.4224 1.3141 0.1745 0.2528
Total 1.7939 1.4810 0.2831 0.4231
1 Observed number of alleles 2 Effective number of alleles 3 Nei's
1973 gene diversity 4 Shannon’ s Information index Shannon
5 Nei 1973 Hi
Table 5 Gst analysis of population genetic differentiation Hs
of Iphigenia indica from Yunnan
Dst Ht = Hs + Dst
Species Hi H: Dst Gst
pecies ’ ) i Gst = Dst/ Ht
Iphigenia indic 0.2831  0.1745 0.1085  0.3834
e e Gst = Hi-Hs /Hi 5
Gst  coefficient of gene differentiation H 0.2831
Ht  total gene diversity
’ ’ Hs ~ 0.1745
Hs  gene diversity within population
o . Gst 0.3834
Dst gene diversity among populations
61.66%
38.34%
2.3
6 9 Nei' s genetic identity genetic distance

Cd Ce

0.0539

Cd
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Ce Ce Cb
0.2229 UPGMA 2
6 9
Table 6 Nei' s genetic identity and genetic distance among 9 populations of Iphigenia indica
Ca popl Cb pop2  Cc pop3 Cd popd  Ce pop5 Cf  popb Cg  pop7 Ch  pop8 Ci  pop9
Ca  xxxx 0.9145 0.8883 0.8525 0.8055 0.8437 0.8241 0.859 0.8315
Cb  0.089%4 %K % % 0.8912 0.8304 0.8002 0.8143 0.8186 0.8536 0.8071
Ce 0.1184 0.1152 "R %% 0.8480 0.8275 0.8475 0.8856 0.8676 0.8505
Cd  0.159% 0.1858 0.1648 * KX % 0.9475 0.8763 0.8107 0.8682 0.8405
Ce 0.2164 0.2229 0.1894 0.0539 %K% % 0.8733 0.8075 0.8255 0.8063
Cf  0.1700 0.2054 0.1655 0.1321 0.1355 * KK % 0.8973 0.8767 0.8735
Cg 0.1935 0.2002 0.1215 0.2098 0.2139 0.1083 * K% % 0.8427 0.8584
Ch 0.1513 0.1583 0.1420 0.1414 0.1918 0.1316 0.1712 *® KK ¥ 0.9317
G 0.1845 0.2143 0.1620 0.1738 0.2153 0.1353 0.1527 0.0707 * KK ¥
% Nei s genetic identity above line and genetic distance below line
Cc 3
Ca
{ RAPD
Cb
Shannon I
Cf
— 0.2183 I 0.2886
Cg
H  0.1883
Ch
—— . Hs 0.149%
Gst 0.2044 2004
— Cd
Ce DALP
! ! . ) Shannon I
0.3 0.2 0.1 0
0.2527 I 0.4231
2 9 UPGMA H  0.2831
Fig. 2 Dendrogram of 9 populations of Iphigenia indica by UPGMA Hs 0.1745
Gst  0.3834 DALP RAPD
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