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& T mtDNA COI & F iy H 7 8 7 it
AEMEFBEESLD N

IR, FART, RWE, PR, K=, K#EE, LE&

CHAO R AR 2288, HR A AN L A B iR TRSERE, 22 730070)

HE . [ B ]38 H B rH i Tetranychus truncatus # B X AE % M RAE SR AT RAL T
X F, [FHEIABRA2016 556 -9 AK AT A 8 MNRE ABE 34 MR ot AP AR ey 518 3k
% Hf % 347 mtDNA COL 2L B PCR 73 .| 5, 5+ #) /] MEGA7. 0 #= Dna SP5. 0 % 4k 4 5 A7 8,7 »1 %4
B AP A6 miIDNA COI A | 53 & FAe it b U, [ 45 R ) 2 34 AN v 5 b 22 40 B P 223K
73518 % mtDNA COl AW H B, M AR ZE KA A 402 bp, T, C, Afe G HBAFH LTI
43.2% ,10.5% , 32.2% A 14.0% ,A +T 4% (75.4% ) HEZH T C+GC 4% (24.6% ), HA R
A/T At s BB % AR PR 24 0.0328, Jhie d 12 M43 AL, B AF A 35 44 0.8004, 1+, H2
BT 14 R, 5/ TS MESKER, A EZAREER, EANRFERG 4%, B4R L F B LN
BRBRRRRASAREE R ANRERAGN ZAXAMRARS N4 X, ZERE LA T
AW & B e 45 RA A —5, BAPBEA MG AE 38 % £ 0. 001 ~0. 08955 2[4, UPGMA % % H 4R &
B JQIE %) AP AR An HS(A7K ) #hBE 5 A+ BE A8 bb AL A 2. Mantel #6025 R & 9R | A BF 1] 69 1%
HSEE L BIBE B AR A XM (r=0.043, P>0.05), 34 NFPEE R 69 i 15 5 L5 40 Fst A
0. 11995, #+ B¢ 8] T Frbfs] A 1.20% , [ 2 ) Hf b 8 MA SR o4 34 AT vt % A BE 8] 69 1A% 3B
BEWIEIE B AR AR BT A T Rk A TAFNS AR ERL AN TR
oI,

KEEIR : AT vt ; mtDNA COL; AP A4 5 332 APRE; AL HOR
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Analysis of genetic differentiation among different geographic populations
of Tetranychus truncatus ( Acari: Tetranychidae) in Gansu province,
northwestern China based on mtDNA COI gene

YANG Shun-Yi*, ZHOU Xing-Long”, SONG Li-Wen, YAN Xiao-Tong, ZHANG Xiao-Yun, ZHANG
Xin-Hu, SHEN Hui-Min" ( Biocontrol Engineering Laboratory of Crop Diseases and Pests of Gansu
Province, College of Plant Protection, Gansu Agricultural University, Lanzhou 730070, China)
Abstract: [ Aim] This study aims to explore the genetic diversity, genetic differentiation and
phylogenesis of Tetranychus truncatus populations in Gansu province, northwestern China. [ Methods ]
The mtDNA COI gene in 518 individual samples of 7. truncatus, which were collected from 34
populations in 8 different habitats of Gansu province from June to September in 2016, was amplified,
sequenced and analyzed. And its sequence variation and genetic differentiation were analyzed using
MEGA 7.0, Dna SP 5.0 and other software. [ Results] The sequenced fragment is 402 bp in length.
The average contents of A, T, C and G are 32.2% , 43.2% , 10.5% , 14.0% , respectively. The A +
T content (75.4% ) was apparently higher than the G + C content (24.6% ), with an obvious A/T bias,

A H ¢ [ E AR S H (31260442) 5 [51528 3 KT (£l ) BHBF &7 (201103020)

FEF TR BN, 55, 1978 4210 A A=, HltBera A, Wik, BIEER, DF9807 ) 3 B O) P25 0T, E-mail ; yangshy@ gsau. edu. en; 2%
%, 5, 1985 46 A4, HikEvu A, mi+t:, WF5 ek E d () Jr25tEwrsT, E-mail: zhouxl94@ 163. com

#4L[R) 45 —/E# Authors with equal contribution

“ WIAEHE Corresponding author, E-mail; ndshm@ gsau. edu. cn

sehE H 3] Received: 20170409 ; $25% H ] Accepted: 2017-07-30



1084

B 244k Acta Entomologica Sinica

60 &

and the nucleic acid diversity was 0. 0328. There were 12 haplotypes in 34 populations, and the haploid
type index was 0. 8004. In 12 haplotypes, H2 occurred in the highest number of individuals, which was
distributed in 5 ecoregions, appeared 14 times, and occupied 41% in the number of individuals. Five
cluster groups were clustered together in the haplotype mediation network diagram. NJ phylogenetic tree
showed that 12 haplotypes were divided into four branches, and this result was the same as that of the
mediation network diagram. Genetic distance of all the populations was among 0. 001 — 0. 08955.
UPGMA dendrogram showed that JQ ( Jiuquan) population and HS ( Heshui) population had higber
genetic differentiation with other populations. Mantel test result showed no significant correlation between
genetic distance and geographical distance (r =0.043, P >0.05). The genetic differentiation index
(Fst) among 34 populations was 0. 11995, and the variation proportion among populations was 1.20% .
[ Conclusion] There is no significant correlation between genetic distance and geographical distance
among 34 populations of T. truncatus in eight ecoregions of Gansu province. The genetic variation of T.
truncatus is mainly within populations, and there is no obvious genetic differentiation among populations.

Key words: Tetranychus truncatus; mtDNA COI; population genetic; geographical population; genetic

differentiation ; Gansu

I g Tetranychus truncatus Ehara J& Wi 7
4 ( Acarina) M1 B} ( Tetranychidae ) , 3255 fy & £ K |
RRAE R i S5 AR S5, 2 — Tl B 2 A0 0l 35
MG, IR E AL DT FOK I R H A PL AR R
(EFL5E, 2016) o UL i LAy 5 156 0 ok il o) B2 A
PR AR AT R B S NRE R AR T A o, ™
HI AT R AR AG SE ( Gorman et al., 2002) , /™ B 5 i
VEREE ™ | AR S 18 77 12 R 5T, A A ME BT T
A FAEYZ— (LR, 20125 HEB A 4%, 2013)

SRR 20 Y 10 3R AL Al O T (meCOT) 5
(mtDNA COT) FLA7 731 25 by f] B8 7™ A% 10 BE & g5t
& /N EZH LA 5 A% 5L PR TG S [m] P 91 | i A
R ZHED G THRAE 75N AL R — % LA IR T
PR AN EE — R IR AL, W BE r FAid
T B, R 5 B 1) B AR GR R A L Ok R
(Skibinski et al., 1994), DNA £ & 1% ( Hebert et
al., 2003) BB ) LK 32 3] 4= W) 43 28 2 U
i SCTE, mtDNA COL # AR s 26 1 1) 32 2 AT A
FPa Tz R e B B R 48 S I 9 A 1 P Ak
IO (S5, 2012) o fy T H A A1 Y 3 3
PE S FIEE R A AR XS PR ST M T )2 0 T AN [
BT R R E R F R GE ST (Gray, 1989;
Moritz et al., 2003) , |41, Navajas 5¢(1996; 1999)
N mtDNA COT F 31 F 5% 1 it i 4 1) b ) 28
Toda 4% (2000 ) 3£F mtDNA COI LR W5 T fAE 4
JI\ig§ Panonychus citri 18] 38 1€ /3 4k, Hinomoto %5
(2001) W58 T BN g6 Tetranychus urticae koch 4§
EAVRIZL R ) mtDNA COL 5 [X] 5 371 i [] 5 Pk o

PFR (2006 ) T mtDNA COT J& X i 53 % B, o [
13 > ZBEM- IR BT s A 5 A 12 AR R
GG FRAI , i i R SR 2% OC R B0, PRI
i AE 7T BE Hy b ¥ L X /% A Ros I Breeuwer
(2007 ) 3£ F mtDNA COI & R 57 & W, Bk -1 |
M-I Tetranychus Kanzawai Kishida FI#LIE H- i
BB Tl N A S AR R 1 Ak 70 5, AR T RE A 1
THA R SRR

AR BOEMH C FF R HR 4 E 20
JZo AT . B T RUETE K A
KREFREAEY I, H Sy TR A = v i 2 i
—, U RS 1 AR S R K A 7 A (R
TFAE, 2013) o ABFFER A mtDNA COT B PRAE S 43
THARIC, AR H R 8 AN [F) A= 355 AU -G ) 34
ASPUHE R FRHE 5 1% 4540 AN AR SR AT 9, DAy F-ist
A2 ) £ BE BT H IR O AN [) R e f ol A gt 1%
KA RES AL 534, LU Sy B H 7 08 i i A (] A
TR R G R T S o R B A4t 4 T 6 8 ) st 1 27
TR, R Ay a2 i DX i A KT 58 BT 1 O
W i o SR S0 A 2 R PR KA

1 #R5EIZE

1.1 #ilER

PHULHIE i T 2016 4F 6 -9 AR A HMN A 8
AV 34 ATHEL LT 34 ARl 518 kg, fik
W RLI OR AT T2 A TEK SR T4 1.5 mlL B0
L CREEERLE L,
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Table 1 Sampling data of Tetranychus truncatus in Gansu
HEAS X, A Hh B FhEEACRS i ZR Wk(m) A FAEY)
Ecoregion Sampling site Population code  Latitude  Longitude  Altitude Host plants
) OKGRRAE, B, SR, 33 Com, cotton, pear,
42 Dunhuang DH 40°0N  oearE 1144 AOHRAE,FL RS Com, cotton, pear
B apple, endive
ShuLe River JIKM Guazhou GZ 40°29'N  95°46'E 1115 PELT AT , 3 5, MY fE Tomato, kidney bean, hops
y p
E[] Yumen Y™ 40°17'N 97°4'E 1335 74K Watermelon
5, B H AN Cl
Bl Jiayuguan NG 30048'N  98°13E 1678 ) r0 PRH NS ELIE /R BE Clove, - pepper,
barberry, holly hock
R Jiuquan JQ 39°46'N 98°21'E 1527 /NEE | 2K Barberry, corn
5[ 1115} Shandan SD 38°49'N 101°2'E 1783 i JK, K& Pimpkin, soybean
Hei Ri \ LU, Tk, 3, /NS, 5 Tomato, com,
e 5% Linze 1z 300N 100°7'E  144g  PELAE EORGARGL NG R Tomato, com
jujube, kidney bean, barberry, apple
=4 Gaotai GT 39°45'N  99°29'E 1281 E K, P5JK Corn, watermelon
KA Zhangye Y 38°59'N  100°26'E 1490 Tk, | HZE, K& Com, sunflower, soybean
£0H 8 S5 /NS, HT Tomato, cggplant,
4B Jinchang ic 38927°N 102°11E 1607 POELHLE AL, NEE, R Tomato, eggplant
kidney bean, barberry, pumpkin
GRS SESL T, B2k, 32 Apple, endive, comn, kidney
ShiYang River gl Wuwei WW 37°54'N  102°38'E 1519 | ’ ’ ’ ’ ’ ’
hean
i 7R Gulang GL 37°29'N  102°54'E 2 049 Fok, R Z=1, K Apple, com, plum, soybean
F:7% Jinglai JT 37°10'N  103°58'E 1702 F K Corn
YT Jingyuan JY 36°34'N  104°39'E 1384 Fn ¥, 3R, Tk Eggplant, apple, corn
141 Baiyin BY 36°34'N  104°39'E 1379 Fn ¥, ML, Tk Eggplant, pepper, corn
#T7l Honggu HG 36°09'N  103°25'E 1565 EoK, KE.,3% Com, soybean, kidney bean
B
. Hh o, 3 5 7 W E lant, soybe
Huang River i Yuzhong Y7 35°53'N 104°4'E 2024 T, KE, ¥R, K, %K Eggplant, soybean,
apple, corn, cucumber
SE P4 Dingxi DX 35°28'N  104°29'E 2 004 #iF Calabash
XN Z I Livjiaxia LJX 35°57'N  103°15'E 1621 FAE, 1IN, 3 Strawberry, cucumber, apple
Ilfi & Linxia LX 35°37'N  103°13'E 1379 T, 5 Egeplant, kidney bean
FAL G, W, B, DR, 8 N Com, kidney
Wkl Tao River IIfi ¥k Lintao LT 35°23'N  103°51'E 1901 bean, Jerusalem artichoke, wild peach, potato,
radish
i# I Tongwei ™ 35°11'N  105°15'E 1750 Tk, A F Com, eggplant
5 > LINE ) Watermel, y
211 Wushan WS 04N 105°1E 1367 PR ORGSR B JE % Watermelon, - com,
mulberry, goosefoot, nightshade
N, . KL AT, UK, 3R Com, lant, cucumber,
T FK Tianshui TS 34°33'N 105°S1'E 1183 fﬂf A BUR, SR Com, eggplant, cucumber
Wei River appe .
R, F K, # 25 Apple, o
#5 Jingning IN 35931N 105°42'E 16ag 1A AR BN T S, AU Apple, com,
cucumber, sunflower, strawberry
A <k, B, S Eggpl d pper
JE3} Zhuanglang 7L 31N 10602'E 1572 T R HURL SR Bgeplant, com, pepper,
apple
# B Tanchang TC 34°1'N  104°23'E 1726 E K, Bk, K= Corn, peach, soybean
y 2,% 49, %, Jil 7 Peach, soybean,
SRS 3CH Wenxian WX 32055'N 14°37°E 1096 e N R, FLH R i 5 Peach, soybean
g kidney bean, sunflower, eggplant
Chia-ling River
= AR NI 1} soybe
5 Huixian HX 33050'N 105°58'E 1og1 o PRELHR R iR Com, tomato, soybean,
eggplant
75 Pingliang PL 35°34'N  106°37'E 1353 SES Apple
£ Lingtai LT 35°7'N 107°31'E 1 303 SESL % Apple, aspen
bEsy S X5, BEF Apple h, kidney be
e Pl Xifeng XF 35943'N  107°42'E 1301 A BE RS BET Apple, peach, kidney bean,
Jing River proso
47K Heshui HS 35°51'N  107°59'E 1234 SESE Apple
PRI Qingcheng QC 36°6'N 107°53'E 1 031 SESL A, Bk, B2k Apple, apricot, peach, corn
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1.2 it

STE 2% % ( 7 100 mmol/L NaCl, 10 mmol/L
Tris-HCI #1 1 mmol/L EDTA,pH 8.0) , &5 (H fiff K(10
mg/mL) ,

1.3 #HFHiHEFEZE DNA g2 E

DNA 5 Z% Gomi 55 (1997) WY J5 %, I M
PAMGHE . BARSRAEANT < 10 SF5E 4510 1.5 mL B0
BN HIMA 25 wl STE 2% ik (& 100 mmol/L
NaCl, 10 mmol/L Tris-HCL, 1 mmol/L. EDTA, pH
8.0) SRJ5 73 K B9 0B B T UK B 7E AT T PRI
B B S BRI TS B0 I, 7 B ST S A
PR s WHEE 5 K B 0 8 T 0K B I B0 A 2
pL 2 FIF K(10 mg/mL) 5 iS00S, T 37°C T
A 30 min; 95CHIEHAEME S min; —20°C {4 — T
1.4 #HFMHE mtDNA COI EHF PCR #1507 5

i F—%F 45 51 9 ( Navajas et al., 1996)
BIE - 15 ZRL A DNA 1) COT K& PR ™ 31 iy — Bt
402 bp W H B, BS540 .5’ -TGATTTTTTGGTCA
CCCAGAAG-3'; FiiE5| ¥ M :5'-TACAGCTCCTATA
GATAAAAC-3', 51l BigA TAYAERA A G
o

PCR JZ W& & 50 plL:DNA #ifg 4 pl, ddH,0
28.6 uL, 10 £% buffer 5 wL, MgCl, (25 mmol/L) 5
wh, dNTPs ( £% ¥k £ 4 & 10 mmol/L) 4 L,
TagDNA RA5HF(5 U/wm)0.4 pL, F RS9 (10
pumol/L) £ 1.5 ul,

PCR [ W 27 :94°C FAEPE 5 min; 94°C 30 s,
51°C 1 min,72°C 1 min, 3t 35 P E3; M 4E {10
min, 4°C {47, B PCR P24 5 ~9 uL,1E 1. 0%
(m/V) BB ARHEEE I LA 60 V B FEL K 30 min, B
JE1E Gel Doc EQ BER R R 4t ( Bio-Rad) T WA
Mo WREY 8 MG PCR =9 b A= TR A
RS w0
1.5 HURIEXN RS

B A 34 A EOE A0 EE mtDNA- COT
Fe3 i EditSeq 4 52 BOF WSS IR, i i MEGA
7.0 A Yy Clustal W R 17 2 5781 O, BRI
1) i ) Y 15 22 A K DX I, s A B S Y S0 AE
NCBI 35 [ 347 blast FoXF Bk ; v Fl MEGA 7.0
BAF I3 MR B DR ST AL R S0 A L TR 2015
L R AR AT R B X O 11 5 SR L 8] Y 3s A
PR s LU 46 22 455 Neoseiulus californicus ( GenBank
s KP642059. 1) 1AM, SR 4R #6k (ND)
Ay A AU I A [) Aol 11 B B SR 2 A%, I )

K0y M EAR T B RIESEAT 1 000 YRE A5 R
FHAS AR %) 55 %i0i2: (CUPGMA ) LA [ R R ] 38t 1
P A I A R 0 B 5 A DnaSPS. 0
38T 34 DFEEN miDNA COT B H 7 3] S5 A% H
FER B AT A5 SR H] NetWork 4. 0 Fi 7 44 1t L A% 2
(R TP A I 258 T 5 MR A 28 203 B 03 4% SR 4R 1 22 1) 1Y)
HPEES i i Arlequin 3. 5 {4 ) Mantel Test 5
5 AN R ] 35t 12 1 2 5 M BB 2 13 SR X B A A
M, ISR E] 1) 73 AL FE E (Fse) FNHEAT 0357
2200

2 #HR

2.1 #HEMHiEHMEEF mtDNA COl F3|ERRE
R EEST

WZE T HINE 8 M 34 ASEUE - i b
M) 518 45 mtDNA COI 3}: K J#%1) ( GenBank % 35,
MG231428 — MG231439) , | 78 F B K & 402 bp,
T ARG BT 2, b RSP T 51 348 A4S, 7
FALEL 54 A, TR A5 DA AL 33 S, B A7 i 21
AR SR L R 1. 02, 56 3E T, C, A i1 G F
HE BRI N43.2% , 10.5% , 32. 2% F114.0% ,A
+TEHBE(75.4%)HEE T C+GC 5E(24.6%)
AR A/T R, £ 5 B R ZORLR LD PP 51 B
BRI U R ALTR Z FETEVERR BN 0. 0328, ALAG H
12 A-EAE AL FRASRIFE O 0. 8004, AR AR X AP
I AR KR B e o3 A L 2,12 A B AL v H2
HERMAEE R Z R 14 0, A T 5 MRS
DI, Sy AR BAL B, S AMAREAR ) 41% 5 ool
HI FTH3, 235 IS O, A AMAREA ) 15% ;H6
B2 W, EARREARR 5. 9% s HoR BB 4% th 8 1
"o
2.2 HEMENREXR

PR T mtDNA COT K& [ 1) 0UE i i 45 B4
IR Zg h A (BT 1), & SR RIS 3R 5 ARk
%, H1, H2, H7, H10 1 H11 5 Flsp A5 R 50— 3% 5
H3, H6 1 HO 3 Fp i BB —74 s H4 1 H12 2 Fif
BAFEAIRE %  HS R HS s — 7, b HI,
H2 1 H3 O TR AAEHY 1 AR50 5, 14
5.

itk — 2L WE R AERTE i R 1 5SS R
DA B 2 i 4 Sy SMBEAS 2 55 T miDNA COT A%
IR NI REGELFM (K 2) 418,34 SRR
12 A BAE AU 5 3 93K 4 52, #0342
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SORBAGEIRIE A, B, C I D, RHE A &4 7 F BEEL, O HS 380 D 5 3 R fisy, 705000 H3,
84, 7350 H, H2, H7, H10, HI1, H4 FI HI2;  H6 Al H9. %4555 HARTL f /i o 2% [ F) 4 R A
RHBEB &4 LAY, O H8 B C g L A —3

F2 HRSESREMMHHMEAGE

Table 2 Haplotypes of Tetranychus truncates populations in ecoregions of Gansu

AR Tt Ff#7) Haplotypes
Ecoregion Population HI H2 H3 H4 H5 H6 H7 HS8 H9 HIO HIl HI2 &} Total
B8 Shule River 3 2 1 3
BT Hei River 6 2 1 1 1 1 6
1527 Shiyang River 3 1 2 3
# Huang River 8 2 5 1 8
BT Wei River 5 4 1 5
YK Tao River 1 1 1
& Jing River 5 1 1 1 1 1 5
#BEYT Chia-ling River 3 2 1 3
43t Total 34 5 14 5 1 1 2 1 1 1 1 1 1
PATEIC% ) 100 15 41 15 29 29 59 29 29 29 29 29 29

Distribution proportion

BT H R ETE A R R mtDNA COT 5 R 25 B A vh A [ 2 14
Fig. 1 Median-joining network of haplotypes based on mtDNA COI gene in Tetranychus truncates populations in Gansu
H1 - H12; #JE M- A R R B A% Y Haplotypes in Tetranychus truncates populations. " [i] The same below. [&] /4™ 5] [ 3 78 — Fh BLAE 5L,
I/ G AR E L, BT B R AT RBAATEAE AL mv] — mvl2 IR AT RESR ML, A circle means a haplotype, the circle area

means the frequency in a haplotype, the black squares mean the potential mutation site, and mvl — mvl2 mean possible mutational sites.

2.3 BEMBAREFE mtDNA COI BR@EE  (Ts) MM (Tv) YRR, 734 COT ZE N F i
HInFNES MIB BT, 255K 3] . Ts F1 Tv BAT MRS A5G
LA P-distance fH (¥4 + Aiidte) Sy BBl e die &R UAWD 2 B RORARHN, w] DLBEAT R 204 (181 3) o
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- H7
591 H10
— H1
75
H2 i
42
=~ HI11
100
H4
86
HI12
H8 | B
L H5 | C
60

H3
100|; H6 D
as|ie

JInNEE 22 Neoseiulus californicus

0.05

2 ARHE R H R EE M AN R RE mtDNA COL & D BLAF 7L X G4 (1 000 RE D)
Fig. 2 Haplotypes phylogenetic tree of mtDNA COI gene of Tetranychus truncates populations

in Gansu using neighbor-joining method (1 000 replicates)

0.06 -
x X
® 0.05 A X X X
TE °
& 0.04 XX o oo
= X eewk .
: O
= 0031 XXX X :
X oo
% .
= 0.02 (X}
ﬁk_: °
& 0.01 A . ® 46t Transition
. : ¢ X Hjiffk Transversion
[ § 9. 94
0 +m T T T T T "
0 0.02 0.04 0.06 0.08 0.10 0.12

PIEES P distance

B3 HR U AN [ Pl mtDNA- COT & PR B 25 e 1 A0 3 A

Fig. 3 Analysis of base-pair substituting saturability of mtDNA COI gene of Tetranychus truncates populations in Gansu

2.4 HEMBAREMBEEEESSHN

DL H IR 4R Pl 5 ol 4[] 199 382 42 B 0 4 L
UPGMA FK & (& 4), & R a] 0 8t 14 B 25 1
0.001 ~0. 08955 Z [i], 34 NFHBEE g 4 %, Hr,
A 24 DREER N — 3, Hastfe X RBUE, G I g
4 0.002, 3 7E 8 MESKX;H 8 MR A —
L O R, R IR B O 0,002, A3 A AE S A
AR JQUIH SR ) P Al HS (F7K) SRl AR S o X
101 B 25 5 M PR BE B AR DG M AT Mantel £, 45

RN HKERE r=0.043(P >0.05) , IR
AR A4 B B - 1t B UPE  G  5 R OR
2.5 HEMBARMBERNBEESUK

Arlequin v3. 5 BAF A4 R R, BOE 55 %
PR ] 9358 15 73 A 15 %0 — 1. 00000 ~ 0. 49924, Fif
FEM] A8 AG AL FE BT Fst AR /N (R 3) , R
W% 30 AR 18D OR s BL3gt % 2 A X 4% b b 18] 47
Amova M (K 4) , Z5 R 7R, 34 BRI A] froy 5 1%
oy AR B st =0. 11995, Bl ] 22 5+ 4 1. 20, 15 B
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DX
XF
LinT
TS
1
BY
17| HG
Zy

™M

52 DH
LIX

100 GZ
0.029 1

JT

74 CT
0.002_ ¢

0.032 1
HS

0.029

82
0.006

WX

0.002
74
100 IT
0.026
JYG
PL
66 1X
GL
ww

! ! ! ! ! ! |
T T T

0.0300  0.0250 0.0200  0.0150  0.0100  0.0050  0.0000

K4 JET mtDNA COL LR HN #OIE g 25 Fhife UPGMA BRI
Fig. 4 UPGMA dendrogram of mtDNA COI gene of Tetranychus truncatus populations in Gansu
FhEEACHS W2 1, For population codes, see Table 1.
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Table 3 The Fst value among populations of Tetranychus truncatus in different ecoregions of Gansu
B ] A1 B T P i BRI
Shule River ~ Hei River  Shiyang River Huang River =~ Wei River Tao River Jing River  Chia-ling River
HE#IT Shule River 0.00000
Ml Hei River 0.06897 0.00000
137 Shiyang River -0.20000 0.12195 0. 00000
T Huang River —-0.00815 0.01060 0.20671 0. 00000
JH7 Wei River 0.31106 0.03259 0.49924 -0.02317 0. 00000
Pkl Tao River 0. 00000 -0.40000 0.33333 -0.61905 -1.00000 0. 00000
&7 Jing River 0.07692 -0.07290 0.07692 0.07692 0. 16667 -0.25000 0. 00000
¥ B VL Chia-ling River 0.33333 0.16923 0.33333 0.37359 0.49924 0.33333 0. 13669 0. 00000

x4 BEMHBEEMBENS TFRESN

Table 4 Analysis of molecular variance among Tetranychus truncatus populations

AR SRR B T AR SR A5 5 WAl (% )
Source of variation daf Sum of squares Variance components Variation proportion
FhEIA] Among populations 7 3.889 0.00486 1.20
FTEP Within populations 26 9.258 0.39976 98.80
75 5 Total 33 13.147 0. 40462

AL ALAEEL Fst =0. 11995

TR It 1 152 45728 S T2 0k B T MR PR, Rl R ]
AR W R R LB SE

3 GRSt

miDNA J2& FLAZ 20 i v 11— e 1 o A 1) 55
DTN =R S ¥ M PN NI 0 i v 5 - S S N 7 s o
SIAIRAE AR S A IR RE RSO R R Y R 40
KRBT MFPEZ R RE R RN F LR (FE
PE, 20105 # ¥4, 2015), 432 L) mtDNA COI
FEECN TH R T H A 8 AR R A
DX 11 34 AN i R oRE (] i 5t A5 OC R, 25 R R
TE 34 AP poR I 2 12 D RAS AL, BA 35 i
PR R 9388 15 2 AR 1 5 34 SB35t 4% 20 A 4 4L
Fst =0. 11995, BRI 22 52 1. 20 , 156 B AOE -l 11
WL S FBOR BT RN B, R ] I8 K K AR W]
WAL B G o SR, 5 B YL 4 5 At 45 U
SRR ] PR a8t 15 o3 AL AR B8 AR, 38 31 0. 13669 LA
b VT SR S A R I ek R A S T I S R A
(] AR 352 1% 40 AL F5 £E 21 0. 31106 F1 0. 49924 5 Pk ]
T 5 A IR R R A AR B 0. 33333,

XA 5 H A B R A . H BN
MBS 2%, (1L A 1 1 R B S 3 A7

Z, IS EIR R B &, AR R 3P4 L
A T AR X B R IE X TR X ST R
MBI REBUR 22K, eI A2, KB
P sm AN o X LEPR Z AR AT T REE AT -t Ff A (6]
DR] sty B BRS  i  AE 0 AR o ASSCES R R W BR 52 IR
ARYTRE = R TR LIS TIR R B 37 N A R4 5N
A PR AR ] R B A oAk AT REJE AN T .
1) 2 SEAE ) 1) ol AR R ol 45 4 ) 22 A X RO
gl A 2R 5 HOM A8 T RS SRR A 22 5
PR S MRS A AR R 22 5, 2R BRAE 3]
P X, TR AL R AR R 5K S 2 5
HERHLIX , /N T RUR AR AR/, ORI 4% SRR
WL A s K Pl s IX., /N2 T RRGZ AR 4 /Dy, oK
A - 15 09 £ 4 R A LG 9 4F BT (RS e 45
2012) o MCRFEHLH FHWNE LR, TARFMEY
ALY B R RO O g A BB (S ™ B o
Moy B AU o 2) I BE X BB Ml A K Ak
(ISR 5 T 09 P4 A 7 RS2 ) TR, 7 R
SO AR 52 i Ao A 18y 1 3 Rl o L i L
JE RS2 B B A (R, 2010) , M2 SR
TR (R BB MRS G, 2014) o FETPY
U X (7 ST B 2 et AN A O
WA 87K 232 IR B , S HEIE G A A
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T HLIE 2 o8 HAR AR AR, 10t i 4 i B 3
[, B - 23 I Sl ) Iz AL A DA 335 7 e il PR R
IR s % 45 )5 AR, AT RETE IS AR P A ORI 434k
3) PRI Y AR Ak e 5 BOEUE Il A N K R
(RAE AL, NI TR A PN A 7K 431 ot HAS A
B SRR A P A, TEABESE D, 35 B UL
SRS HC A SR 5 05 K, T R B A b 1 O
Ko 4) G O R B2 S5 0] 52 06 BOT M- Y A 1
W, R A K EEH EB P A
5) 2E5MHriE AT S BORE i 2 AR SRR S5 45
S LA K DNA A, o AT OB AR ) DNA 3 i
WU A W) T 25 55 18] 32 5% Wi 01 - i (BB — 82 4%,
2006 ; #REFESE, 2006)

A1, Wolbachia &G 71 5 0T M- 1 ZORL AR F
FEBY 3 A A7 7E B 2 AR 5GP (o HE L, 2014)
Wolbachia [ 15 5 BE A% 52 mi HCAh A 35t 15 45
¥y B A% Z ¥k (Zhang et al., 2013; Chen et al.,
2016) , Bl Wolbachia W] [ £} 2 32 4%, 24 #Rk JE i I b
TR Wolbachia J5 , Wolbachia X 75 J& M- 15§ 1) A& %
AR, ZEBOE 1 W 45 Fh R, 5 Wolbachia
FHOCIR Y mtDNA BB BN L A 1Y, 328 A
HAbBAAEAY (Dean et al., 2003; Jiggins, 2003) , {H
&, BT HR A B R, AT R R T AR Y
Wolbachia £ % , 80 & & il T Wolbachia %} A [F) f 4E
B2 T R AT -6 b A R 45 68 ) B 22 5, JF %A A
FERIREIRANTR] o I H. , 25 [F] — i3 ] Ak Jg 2 19 7o
PRI LL_E /) Wolbachia #f Z I, 15 AP EEAY mtDNA
ZHEE ] BEREAR (Hurst and Jiggins, 2005) , 3% 575
SCMETRIE A & A W A ast AL o AL B R 4 2R — 3
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