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Genetic diversity of Pardosa pseudoannulata populations and its relationships with habitats.
SUN Ji-ying, PENG Guang-xu, HU Bo, FU Xiu-qin, YAN Heng-mei ( College of Life Science, Hu-
nan Normal University, Changsha 410081, China ). -Chin. J. Appl. Ecol. ,2007 ,18( 5 ): 1081-1085.
Abstract: A random amplified polymorphic DNA ( RAPD ) analysis was made on the Pardosa
pseudoannulata populations collected from eight habitats in Central-south China, Southwest China,
and Hainan Island. 10 from 50 primers were selected, and 84 bands of 200-2 500 bp fragments
were amplified, among which, 62 bands ( 73. 8% ) were polymorphic, suggesting an obvious poly-
morphism of the populations. As estimated by Shannon index, genetic similarity index and genetic
distance, the total genetic diversity index of the spider was 0. 5177, with the genetic variation being
64. 24% within the P. pseudoannulata populations and 35. 76% among the populations. The genet-
ic distance among the eight populations ranged from 0. 0753 to 0. 3725, with an average of 0. 2426,
indicating that the eight populations engendered adaptive variations with different habitats. Multiple
regression analysis showed that annual mean air temperature and pesticide application were the main

factors restricting P. pseudoannulata to be a dominant insect species in rice field.

Key words: Pardosa pseudoannulata; random amplified polymorphic DNA ( RAPD ); genetic di-

versity ; environmental factor.
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Tab.1 Basic status of sampling site of eight P. pseudoannulata populations
RAE M A wE  ORERE B K G ZRE FROKE FERE RN
Site Ab. Time Amount  Altitude Lat. Long. Annual Annual Pesticide

m) precipitation average application
mm )  temperature

WIR KT % Tianding Village, Hunan TD 2004.3 8 27 28°12"  112°59’ 1361 17.2  KIjitizh No pesticide
1 PE TH 48] Leifeng Village, Hunan LF 2004. 3 8 27 28°12" 112°59" 1361 17.2  JitiZ4 Pesticide
5 P 1A% % Nanxin Farm, Hainan NX 2004. 3 7 20 18°14" 109°31’ 1279 25 Jiti24 Pesticide
656 F35 1 Wuzhi Mt. , Hainan WZ 2004.3 7 728 18°46" 109°31" 1430 22.5  KJifiZj No pesticide
1 F &M Danzhou, Hainan DZ 2004.3 7 45 19°31"  109°34' 1766 24 JifiZ}j Pesticide
2B MR Shangpa Village, Yunnan SP 2004. 4 6 1224 26°55"  98°52' 1380 19 JifiZ4 Pesticide
2 W H Yamu River, Yunan YM 2004. 4 6 1788 27°13' 98°43’ 1380 14 KTtz No pesticide
= TTR Egong Village, Yunan EG 2004. 5 6 1680 27°16’ 98°37’ 1380 15 K2 No pesticide

2.2 DNA AY#EH

S WSO T RO R BE R 2 DNA )7
25, I BER E, BARGN R - B 1 ~ 4 XFBEAE,
FH 75% B CBEE VRIS , FFHIXZE K ik 2 Y. i 600
pl CTAB $2HU%( CTAB 2 ¢,1.4 mol + L™' NaCl,0. 1
mol + L™" Tris-HCL, pH 8.0,0.02 mol + L™" EDTA,
PVP 2 ¢ )l 10 wl 4% B-Fidk S BT 2.0 58 h ihEs
65 C/KI 3 ~5 h, HRIARIHZ R R A, A%
ARy A S B ER 2], 10 000 1 - :
B0 5 ~10 min, B VEW. 76 LIEW PO AR
(4, BRETR AT ,10 000 r + min ™' B30 5 min, B F
H. EE AR EERTPIA 1/10 K
U NaCl FIHUR 1Y 2.5 F5 IR FLB) TE K 2 B DT UE
DNA VR 2], A - 20 C VKA - AF 30 min J5,
13000 r * min~' B0 15 min, 7 W, B0 A
70% ZBFEYE,13 000 r + min ™' B0 5 min, 7 FiE
WL HEE 1R AR TR 100 wl WZEKEE 1 x TE
PR DNAL A 2 wl 0.2 mol + L' RNase i
AL, T 4 CUKFEH IR L.
2.3 5|k

M50 A 10 BB TE R AZ TR I AL |49 rh 28 T
B 36 H T 423 DNA BE ST FUE 37
JFHEE M0 10 BV, 5193 A L
Sangon A H( % 2).
2.4 RAPD-RCR A& 2 BT

SEERUAL TS A A G A R UK AR, 0T
PATEE BT T A DNA B3, S ik 2 B
ARFL 25 ul, 045 25 mmol + L' MgCl, 2.0 ul, 10
mmol L. ™" dNTP 1.0 pl,10 x PCR ZZifi 2.5 pl,5 pg

min

&2 BEUSIMRERFT

Tab.2 Random primers and their sequences

514 5]l Bk gl

Primer Sequence Primer Sequence

Sl 5’ GTTTCGCTCC 3’ S62 5" GTGAGGCGTC 3’
S3 5" CATCCCCCTG 3’ S92 5" CAGCTCACGA 3’
S21 5" CAGGCCCTTC 3’ S112 5" ACGCGCATGA 3’
S23 5" AGTCAGCCAC 3’ S175 5" TCATCCGAGG 3’
S60 5" ACCCGGTCAC 3’ S179 5" AATGCGGGAG 3’

« wul ' Tag A 0.3 pl, 10 umol - L' BEHLEI ¥ 1.0
1,20 ~50 ng Bk DNAC 294 1.0 pl ), K WK
17.2 pl. PHEFEFN 95 °C FARHE 90 s J5 #EAT 40 4>
PEIR, B EALEE 94 C A 40 5,36 CIR K60 s,
72 CHEMI 90 s, it J 72 °C FIEM 5 min, I HAFIK
PCR W A AR DNA 25 0 R
2.5 HLPKRIN B AL E

PRI 4 2% BIBNEREBEERS( % 0.5 pg -
ml " VRALZEE )RR ES I3 V - em TTHJK L b,
L UMY F S AR, GEiFIH 0 ST i RS 2
=R SREOE 7B DG i R N R N R 7/ DT

% RAPD 47 FE[A —HUIKIER A & b AP 1500
FIEE R 1, A B 38 457 f9IE o 0.

2.6 kb

2.6. 1 FPEESHBRHESSHT 43 A P RE A IR
A ERY SR, R Shannon 5 245 %51 F
Nei LI B A S IR SR FRE Y 1) 38 15
ZREPE RN SO IR AN (] 135 A5 R 2. 42 FH SPSS
13 A3 BT R A R K LG R 25 RN B IR AR AH DG 45 Bk 13 2R
KK

2.6.2 Wi ZHE S F AT
SPSS J& SAS 6. 12 Geit-# A b a4 7 i BAH DG A S
ZITIRH T AR R B r IF AT 0 B A
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FIF 10 ANFEHLG 4 %F 8 A HULER S0 5 vk b B o
FEIL 55 MM DNA AR EFT T RAPD 4347,
G YR B AL S AE 4 ~ 13 Z 18], 55 DAMAIEAS
W5 84 A7 s, K/IFE 200 ~2 500 bp Z [8], P-4
o1y gt 8.4 A7 A, o Z2 8 MALT A 62
A, i 73.8% . 1E 8 AR IR R T S FPRE R £
SO R K(38.7% ), IR F TR A R £
B RN 7. 7% ). £ FhEE 25005 H 4
BT 17.7% ~38.7% Z [0 32 3), P20
35N 22. 9% . iX ] 5 7E A FR R H A0 AT 1R 1
s, SRS R 8 ASFPHE R B 2 BN H R
. HEREEA ) RAPD 45 1 25 5 R B U 20 5 ik
SRAMHERLAT F 5 1Bt L ZFEE.

&3 RAPD 3| R Hy AR
Tab.3 Amplification results of RAPD primers

MEE ZGl ZEM | ME ZEkE ZE
Popul- PLEEC BLEMR || Popul-  rm%0  SLASR
ation Polymorphic Polymorphic|| ation  Polymorphic Polymorphic
loci loci loci loci
frequency frequency
TD 24 38.7 DZ 14 22.6
LF 15 24.2 SP 19 30.6
NX 11 17.7 YM 18 29.0
Wz 18 29.0 EG 23 37.0

TD: WiFG KN £ Tianding Village, Hunan; LF: 7 35 £ 5 Leifeng
Village, Hunan; NX: W FE R HT A% 3% Nanxin Farm, Hainan; WZ: V55
FAG 1 Wuzhi Mt. , Hainan; DZ: ¥ F§/& Danzhou, Hainan; SP: =
B4 WAL Shangpa Village, Yunnan; YM: = ® W H # Yamu River,
Yunan; EG: M #5i#f Egong Village, Yunan.

x4 BEESHUERERERENMBEENS S

3.2 A[FEFPHER S AE 2R AL
MR 4 FTLUE 8 ASFPRE Y- 34 35t L Z Pk
i PR R R T8 FPEC 0. 3984 ), Fe/NF R i R
BRI BRC 0. 2698 ), ¢ B8 Z2 FE % K /NI HE S
TD >EG > YM > WZ > LF > SP > DZ > NX. I3 4%
WRARHE SRS Z AP 180h 0. 5177 76 st G 748
S, KR A TREAR N 64.24% ), BEIRIE] &
35.76% . FEURIA) )5 A% 720 S AR BE AR XT3, 75— 8
B b e TSR R AR A% 43 A A P 35 PR A8
AR, 5 St T R e HaE AR 1 g

FA SR L. (B E RR , FLrh i e B R R
RIS Ml g Tohs LR 54 0 A RS 48 Ak
Tl —H X EATH Z A 22 8 K. FR RN,
Al g SHEHL AR 25 KE A B UG &
3.3 R BIIABHVIRFNEEY 1 B2 SN
|

Ry Y R A 2R Wk e R 5 A 22 R R Y S

K PR RCHE 0 ¢ R I8 % 10 s | 9 78 1 P 4 Fil
BEY 1KY RAPD 248 5 Bl A7 1 B E R 56,
BRIt =2.862 >t o5 A ) =2.201 fHR t <ty
(R ) =3.250,800.05 >P >0.01, 7] K24
FREE) RAPD §384 | B 22 55 3% it Rk A )
— X AHEEZY 1.5 km ), W3 —2, AESEARARL, A%
FIE], R fa) 22 57 i 3% 0 BRI TR R &2
KA Zihan . KIS FE X A ToA F KRB IR
by, BT AE A P AR 24, T P e FEURRS DX D A i FH K
A AL 2. T 0L A A 25 iy ae mT B0 st
1B 2RI IL.

Tab.4 Partition of genetic diversity within and between populations

3l Fit # Population Hsp  Hpop  Hpop/  ( Hsp-Hpop)
Primer D LF NX WZ DZ sp YM EG Hsp /Hsp
S| 0.5802 0.4615 0.3579 0.3952 0.2781 0.3519 0.5181 0.5802 0.7287 0.4396 0.6034 0. 3966
S3 0.7728 0.3325 0.2631 0.3781 0.1321  0.3688 0.4505 0.5728 0.6460 0.4088  0.6329 0. 3671
s21 0.2157 0.2937 0.3198 0.2781 0.1321 0.2986 0.3038 0.2157 0.4174 0.2683 0.6428 0. 3572
S23 0.3767 0.2599  0.3198 0.3412  0.4519  0.3505 0.3038 0.3767 0.4068 0.3568 0.8770 0. 1230
S60 0.3727 0.1168 0.1321  0.1321 0.1321  0.2703 0.3662 0.3727 0.3713 0.2092  0.5634 0. 4366
S62 0.3325 0.3783  0.2631 0.4952 0.2781 0.1038 0.3648 0.3325 0.4838 0.3393 0.7013 0.2987
S92 0.5482  0.2157 0.1321 0.2321 0.2781 0.3466 0.3519 0.5482 0.4761 0.2969  0.6236 0. 3764
S112 0.2157 0.2937 0.3579 0.2781 0.2781 0.1519 0.2703  0.2157 0.4513 0.2688  0.5956 0. 4044
S175 0.2599  0.2599  0.2198 0.3412 0.4102 0.1622  0.3406 0.2599 0.6971 0.3288 0.4717 0. 5283
179 0.3094  0.3251 0.3321 0.2724 0.3198  0.5128  0.4222  0.3094 0.4985 0.3550 0.7121 0. 2879
SE44 Average 0.3984  0.2937  0.2698  0.3144  0.2710  0.2917 0.3692 0.3784 0.5177 0.3277  0.6424 0. 3576

Hsp : S FP RS 14 Z AP Total genetic diversity; Hpop : P N8t 1% Z £ The average genetic diversity within populations; Hpop/Hsp: Fiff Nt {4 £
FEPERT &5 59 EE 1) Proportion of genetic diversity within populations; ( Hsp-Hpop )/ Hsp : FRRE ]34 Z AL B 5 89 L 451 Proportion of genetic diversity a-

mong populations.
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Tab.5 Genetic similarity index and genetic distance among the eight populations
il TD LF NX WZ DZ Ssp YM EG
Population
D - 0.8110 0. 7607 0.7379 0. 7484 0.7171 0. 7942 0. 7348
LF 0. 1890 - 0. 7081 0. 7106 0.7184 0. 7065 0. 7552 0. 7395
NX 0. 2393 0.2919 - 0. 8937 0.9247 0. 7357 0.7614 0. 6424
¥4 0.2621 0. 2894 0. 1063 - 0.9136 0. 7228 0. 7508 0. 6275
DZ 0.2516 0. 2816 0.0753 0. 0864 - 0.7576 0. 7730 0. 6402
SP 0. 2829 0. 2935 0. 2643 0.2772 0. 2424 - 0. 8662 0. 7682
YM 0.2058 0. 2448 0. 2386 0. 2492 0.2270 0. 1338 - 0. 8149
EG 0. 2652 0. 2605 0. 3276 0. 3725 0. 3598 0.2318 0. 1581 -

3.4 SUIRGCHIRFPIE R 0 AL HE B S R
MFE S ATLLE L8 A Fh e ] gt 14 iE B A8 577
Bl /N, 0 0.0753 ~ 0.3725, F 34 3% 1% §E 55k
0. 2426 , H g R R R e 0 ast 1 1 B8 At
AR SRR RS FLHG LR R B4 a8t 15 5 2 F e AR 3 3t
RIEIREAT R R G R R RV E 1),8 b
P TR B b P 5 R KBt 5 5 M %) 7 8 Pl T B ot
MRS Wmd 2 R IES =/ 3 DR SE R E—
i, R 3 RIS, T, PR R A s A4
75 Ml P2 o P B AR — 0
— >
L iF
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Fig.1 The dengrogram produced by POPGENE soft for 8 popu-
lations of P. pseudoannulata.
TD: MR 2 Tianding Village, Hunan; LF': 7 T Leifeng
Village, Hunan; NX: ¥R H4%3% Nanxin Farm, Hainan; WZ: Jrg
TA8 10 Wuzhi Mt. , Hainan; DZ: #E§4E M Danzhou, Hainan; SP: =
B4 WAL Shangpa Village, Yunnan; YM: 8 W H # Yamu River,
Yunan; EG: =gk 5ft Egong Village, Yunan.
3.5 RGO FNRE AL 2 RN S PR KT R A
Kotk

MR 6 ATLLE 1, IS IR A RE N B8 £
FEME SR RN B IEA (P <0.05), S54EF
HR\RFENMIEP <0.05), iS5 HEESRE T
MIXXAARNTECP >0.05 ). LHAFBEBL 2R
Bifi 25 B ) R I S B B 2. R SAS 6. 12 SEit iRt
DL ZRerE RECH B 728 &, LU 46 B AR FK
AR SRo0 RAS i, 2 o Il H 40, 455 R
AR A EH R ELR = 0. 5950, 1k 5 ik F 7K

®6 SR ENMEEZHESERERFH
PSS
Tab. 6 Correlation of the genetic diversities within 8 popu-
lations of P. pseudoannulata and the environmental factors
IRBE R AR i Shannon i B35 B H (1)
Environmental variable BHE ZFEE

Genetic diversity estim

ated by Shannon index

of phenotypic diversity

MR Altitude 0.4742
Z5 ¥ Latitude 0.6326"
AEREIK R Annual precipitation —-0.2846
AEFEIRR Annual average temperature —0.8093 "

* P <0.05.

(P <0.05). Hoaw 3 AN X it 2 Bk AR B0
[N R B AGE 2] 5 K P >0.05 ). AL, 7£ 4
AR R AT R X UL IR SO R R 1 A
ZREAERZ IR i K AR T

4 & it

1)EZSN LR Shannon Z2REMETEELR S, A~
[ R A b A FU A SCR R RN i A% 2 FE AT I i 25 5
(51.77% ). FER N AE 5 (64.24% ) KT B 4 (1]
(135.76% ), Ut RAZR IR AN A 2 1] 22 5 K, AR i) 36 1
AE I 5, AR S5 ik ol T R LRk

2 ) KA 25 38 T BOR R AR SR BE it 15 2 4
PEREAE. Wi K10 & Il S S b A BE S 21 2 e,
SRAE T FH S0 008 5 P 05 DR 28 B R AHARL, R T &
XA To s K AR IR 3, 547 A it FH A 24,
By A LR DX D) 4 it P R i AT AL A 28, B
FPfist (% 2 HEPE B B TR T S R, AT DAk 24
FHFE A /N Hb FH S FB1 P 52 i) o B st A% 20 i, 7™ 2 3t
A3k, 30 A FE XS S i PRI 7 A 3 AR S, AR
FEHAR SR> 7

3UA LA R AR AL 2 = 5 A BRI 2
2R OG W R UL, B 26 B AR S R B R 1Y
Fhi USRS E 2 S 5. Xk
AH IR B TR AR A S 5 kR A% Z AR mT 8
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EHRAEERAER. X 53A T A & AR
SUAR S AR TR E R 7 I R o b X X — 2518 AR )
B JUE RS BORA S (AR ANAE 3R E At AN
PO S XS N, SEBR PP A 5T 45 R R W UL
ik i el AR KR IX R 20 ~30 C L IRE R 75% ~
85% , ik BE L 30 CHUKT 15 C Wi SR B 2
BT UL B AR 2 AR SR K A o A 3 R
T AR AP0 FEZE R,

4 )PIHE[R] 1Y) 18t 1% 1E 25 55 23 ) PR B8 A7 7F — 2 1Y)
AHOCA: , 25 [ B 2 oz | 5 DR AR 46 1Y) 2 S R st A% L
R 1310 AR S o 27 VI R A R R R AT SR 2
GERAT X — W, R T Ll A e 55 2 7 T R R
BEAS: T REAAR [B) 9 0035 R A2 3, SR 2S5 S Wl /s s
R 2 A HH B .

25 TR S M 1 AP 2 AR AN ST AR 24t
FHIZ 52 2 ) b i AR A iy 32 2 7
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