2021 43 (4): 986 -991 http:  //hjkexb. alljournals. net
Journal of Environmental Entomology doi: 10.3969/j. issn. 1674 — 0858. 2021. 04. 18

DNA . 2021 43 (4):
986 —991.

DNA

1 2% 2 2 2

(L 310021; 2. 321000)

mtDNA tRNA™ ~ CO II

9 81
14 JHI 9
0.610 0. 00162
. ( AMOVA)
(Fy =0.212 P<0.01) (78.79%) 21.21%
; ; ; DNA
© Q968.1; $476 DA © 1674 —0858 (2021) 04 —0986 -06

Genetic diversity of Apis cerana cerana based on mitochondrial DNA in
Jinhua Zhejiang China
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Animal Husbandry and Veterinary Medicine Zhejiang Academy of Agricultural Sciences Hangzhou
310021 Zhejiang China; 2. Jinhua Academy of Agricultural Science Jinhua 321000 Zhejiang China)
Abstract: In order to understand the genetic diversity and genetic differentiation of Apis cerana cerana in
Jinhua Zhejiang China the mitochondrial DNA tRNA'" ~ CO Il sequences of 81 samples from each
district and country of Jinhua were determined and then the genetic diversity genetic structure and
genetic differentiation were analyzed. Fourteen haplotypes were found. The haplotype JH1 was shared by
all nine districts and countries of Jinhua which was identical to the main haplotype of A. cerana cerana in
Fujian Province and Lishui Zhejiang. It was shown that the haplotype diversity ( Hd) was 0. 610 and the
nucleotides polymorphism ( Pi) was 0.00162 which indicated that the genetic diversity of A. cerana in
Jinhua was lower than Lishui. Analysis of molecular variance ( AMOVA) revealed significant genetic
subdivision among populations ( Fg. =0.212 P <0.01) with 78.79% molecular variation within

populations and 21. 21% molecular variation among populations. Further analyses showed that significant
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genetic differentiations existed between A. cerana cerana from Jindong district and other populations of
Jinhua. The differentiations of Pujiang country and other populations of Jinhua were also significant. The
genetic distances between Dongyang and other populations of Jinhua were large. Neutral test showed that
the population of A. cerana cerana in Jinhua might have experienced recent expansion. The results had
important significance for the protection and rational development and utilization of A. cerana cerana in
Jinhua Zhejiang.
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DnaSP 6.0 ( Rozas et al. 2017) 9 COT .
N A A/IG 6
o Arlequin 3.5 ( Excoffier and Lischer T/C A/T 3 A/C 1
2010) ( AMOVA) 6 o
( F- 2.2
statistics  Fy;) Tajima’s D
Fus Fs ( Tajima 2 ~4 1) . JH1
1989; Fu 1997) . Network 4.0 ( Bandelt
et al. 1999) o 61.73% N
JHI1 50%
2 JH1 50% - JH2
JH3
2.1 JH5  JH9
81 ; JH6
414 bp 8 JH7  JHI10
1 413 bp. 414 bp ; JH11
1 ~18 bp  tRNA"™ 19 ~ ; JH13  JH14 .
107 bp 108 ~414 bp COT JHI3 NCBI
o 1 o NCBI
A. T, G. C 39.4% . 45.2% - MT263731 MT263732) .
5.5% 9.9% A+T (84.6%) ( Hd)
G+C (15.4%) . 0.610 ( 1),
14 (0.750) (0.639) N
1
Table 1 Sample information and diversity index of Apis cerana cerana in Jinhua
Colloting Population Number of  Nuber of Haplot}.fpe Nu.cleotide Average nur.nber Tajimas D Fu's Fs
locality sode camples haplotypes diversity dlver:qity .of nucleotide
( Hd) ( Pi) differences ( K)
wC 9 3 0.417 0. 00054 0.222 -1.08823 -1.08110"
JD 9 2 0. 556 0.00134 0. 556 1.40117 1. 01511
LX 9 3 0.556 0.00148 0. 611 -0.58325 -0.53211
YW 9 4 0.750 0. 00108 0. 444 -1.36240 -1.15682
DY 9 3 0.639 0. 00282 1. 167 —-0. 84257 1.37772
YK 9 2 0.500 0.00121 0.500 0. 98627 0. 84950
wY 9 3 0.417 0. 00054 0.222 -1.08823 -1.08110"
PJ 9 2 0.556 0.00134 0.556 1. 40117 1. 01511
PA 9 3 0.417 0. 00107 0. 444 -1.36240 -1.08110"
ALL 81 14 0.610 0. 00162 0.671 -2.06640** —11.37870™
(P<0.05); " (P<0.01); o« Notes: * significant difference (P <0.05); ** extremely

significant difference (P <0.01) ;

the same below.
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. ( 0.417) . ( AMOVA)
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(0.00282) 0.212 P <0.01)
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Table 2 Estimates of pairwise genetic distances ( above diagonal) and the F, ( below diagonal) among geographic

populations of Apis cerana cerana in Jinhua

1

1§

<

Population code WC JD LX YW DY YK WY PJ PA
wC 0.002 0.001 0.001 0. 002 0.001 0. 000 0.002 0. 001
JD 0.357" 0. 002 0. 002 0. 003 0. 002 0. 002 0. 003 0. 002
LX 0.357 0.344" 0. 001 0. 002 0. 002 0. 001 0. 002 0. 001
YW 0.013 0.325**" 0. 125 0.002 0.001 0.001 0.002 0.001
DY 0. 081 0.286** 0. 146 0.021 0. 002 0. 002 0. 003 0. 002
YK 0. 150 0.406** 0. 167 0.188" 0. 188 0.001 0. 002 0.001
WY ~0.125 0.357°  0.050  0.013  0.081  0.150 0.002  0.001
PJ 0.357°  0.500°° 0.344"  0.325"  0.224"  0.406""  0.357 0. 002
PA 0. 000 0.357° 0. 050 0. 107 0.136 0. 150 0. 000 0.357"
2.4 2.5
Tajimas D Fus Fs (NJ) 14
o Tajimas D Fu’s Fs ( 1
(P<0.05) JH3  JH9 o
o JH3
Tajima’s D Fus Fs JHO o
o (1 . . .
N Tajimas D Fu's Fs o
N N Fus Fs ( 2)
(P<0.05) . JHI JH1
Tajimas D Fu's Fs o

(P<0.01)
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1
Fig. 1 NeiborJoining ( NJ) method for cluster analyses of

haplotypes of Apis cerana cerana in Jinhua
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Fig. 2 Network of haplotypes of Apis cerana cerana in Jinhua
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