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Genetic diversity analysis of Ectomyelois ceratoniae
( Lepidoptera: Pyralidae) based on CO | gene sequences
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Abstract: [ Aim] Ectomyelois ceratoniae is a moth pest that damages pomegranate trees, but it has not yet invaded China. This pest
has a wide host range and is highly harmful ; its hosts are widely distributed in China. Therefore, conducting genetic diversity and
phylogenetic analyses of pomegranate moths based on the mitochondrial CO I gene can clarify the genetic diversity of world popula-
tions and the genetic relationships among populations in different countries, which is important as a guide for the quarantine and su-
pervision of import and export commodities. [ Method] Information on pomegranate moth populations publicly available in various
countries and regions around the world was collected, and the mitochondrial COI gene sequence of the pomegranate moth was used
for the analysis of genetic diversity, phylogeny, and genetic differentiation. [ Result] Combined with the analysis of the genetic di-
versity of COI gene sequences amplified from intercepted samples, it was observed that 18 haplotypes of pomegranate moth popula-
tions were reported worldwide. Hap_2 was the most widely distributed haplotype in Tunisia, ltaly, Malta, Greece, Iran, Australia,
and the United States, and all samples intercepted in this study belonged to this haplotype. In addition, four haplotypes, Hap_4,
Hap_8, Hap_11, and Hap_15, were distributed across multiple countries. Phylogenetic analysis grouped the pomegranate moth pop-
ulations in 12 countries and regions worldwide into two branches, and the populations in the two areas of Australia were differentia-
ted. [ Conclusion] This study shows that the pomegranate moths invading various countries worldwide have high genetic homogenei-

ty, with only two haplotypes in Australia showing differentiation. Variation in this species mainly comes from between populations;
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the COI gene shows a high haplotype diversity, and the populations worldwide show a high degree of genetic diversity and a moderate

to high level of genetic differentiation.

Key words: quarantine pests; Ectomyelois ceratoniae; CO I gene; genetic diversity

F IS Ectomyelois ceratoniae ( Zeller) & 53 H
Lepidoptera ¥E 1% £l Pyralidae BE4E WV F} Phycitinae,
SR B A AR N R ] R S5 A A9
PER F Y2 5) H IR F AW (RS
2021) . ZHGE IR T H R, B RTECH ST
FEUH AL SE RN T Y 45 i 24 3 A A TR
KA ALk, ZRATFAE T B Prunus duleis
(Mill.) D. A. Webb ¥ #k Juglans regia L. EHHEHE
Prunus avium Linn. . ¥ Punica granatum L. R
Cydonia oblonga Mill. TCAE S Ficus carica Linn. 53¢
R Malus pumila Mill. #2} Mangifera indica L. B H
BT Pistacia vera L. M4& Citrus reticulata Blanco %
42 FiAEY) T2 g gl R B AT A 0 e
P B AL (MR, 20095 #R4AREE5E,2015) .

TERARHLIX, A B 43 A8 BB Phoenix dac-
tylifera LAFVEPIIG 32 22 M B4 385 18 30% ~ 80%
HIYEY 5125 ( Danaye-Tous et al. ,2022) . FEZRJEHT,
AR A AR i A AR R A 7, 2 e A A
TR M AR X L b B EE 9 28 B A Y ( Hached et al.,
2021) . 7ERG A, A7 B O ARG B9 — Fh L
(Marsberg et al.,2015) , 7£3€ E M, A H I8 A5 4F
AL B i B 109% ~ 40% FR 51 2% ( Nay & Perring,
2009) , A1 1R A5 T A AR, M HROKE B 7 AE A AR A
AL EE R B REBEAL | DR AL 4 By, MR T B
R B BB AL B AR SN TR, 41 W LU 5~ FI2R A o
& BAETEAM B LA 3~ 540, B a — 104 i fE Fk
ZEAE T AE RSN AT B B, 4 R U
S REEEE AL R B AR B B, M i
BRSO BUR R ANBE BT TS24
(R R PR 5t R A, o 4 B A IR Y (Heydari &
leadi,2014; Mamay,2018) ,

BE 1R M AN W i, 8 I G S X )
NV DI oo N i I ek N P T TR e [ AR T
GBI R I I RS A I F I TR E
AP AN BT RE R (X555, 2022) , 7EENTE L T LA
BRI B P I T e i B PR | Ll AR
JESE AR A v B A R 3 X (B A5 ,2017) o 48
VIS 2021 4 R A AR AR AR 2y 8.67

(=l

J7 hm? | P2 130 7 (BRARIESE,2022) . HHT,
TEFR G A R SRS 10 2B HO Bk I Dichocr-
ocis punctiferalis Guenée 1% /NIZW8 Bactrocera dorsalis
(Hendel) 2% 4 8, Anomala corpulenta Motsehul-
siy JF PSR BEIE Assara inouei Yamanaka (] F-55
20155 X4, 2023) , Herp b B ER B 5 =
i A AR R TR O R IR (T 45, 2017, 2020) , I
e SRBEMECTE Ao T 7 2 B 3 A 45 2K D T 55 A AR A
T AL, B A M T G 22 TR IR %5 #5521 ) oh
RO BEE, 2016, FEHESE,2015) , HAFTEA
{RICIE BT GEM: , — BLIZW AP A AR, o 5 XU Al
77 33 M JBE XA

SEPUET S AR R 5 S ) S
HRARX B R 2 | &5 AR AW ) AR ( Prentis
et al.,2008) , XX LEH T IRA T X TR A
R AWy B AR 2 R O i) 7 A R 7 36 1 - o
(AR, 2021) o S HT IR L 2 AR
Bl A e a5 5 8 W TIRA T ZARAEY
SEFH YR R R AR DA SR AR A L 35 Y RE
J12E 77 HHA B (5, 2020)

AW FE N FH A IR LR A& COT 9 751, Wi g
T A E M DA T Y A R R R AR B AT
LA R R T R LR IE AT, L
S 5 A A AR B SR
1 MRS
L1 iR

ABEFERS BHEFRAE ik A PR s A 3H T A
AR EART R AR B 2l B A R B R A A
T TOK OB EP =20 CUKFEH IR AE HIE
DNA £
1.2 PCR ¥ &R MFF

BB HELT 1.5 mL BB LA 1
mL KB H,0  BHERRIAIEIR 21 5 &5, #1471 2 Ik
TEVE, IR ACH R e T, KT 1 3 B
VS P H AR B e, Ab LG 1 B ) TaKaRa 5[]
21 DNA $& B G 4R (B0 AE k) | SRR R
PR 58 AP I3 L BE T B BUHE D gy 0 18 S2 W E
{8, AR T =20 CRIMIRAE
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S AT AY TR (L) B A BRAR S
B, 5191 )7 51 A 1L.CO1490: GGTCAACAAATCATA-
AAGATATTGG, HCO2198: TAAACTTCAGGGTGAC-
CAAAAAATCA (Folmer et al.,1994) . 42 B AR
#EAT PCR B9 3G, 974 IA R A 25 pl, Mix 12.5 plL,
FERWSI# (10 mol - L") 4% 1 pL, ddH, 0, f k60
~120 ng, PCR BT :95 CHZE M 4 min;95 C
A 45 5,45 CIB K 60 5,72 CIEff 60 s, TAFEFF 40
W, 4 COME(BRGHESE ,2021)

BUS wL PCR P24, M 1.5% (Bl 1 58 e 3ot
ATHLYK , PA DNA Marker A5 2% | TR UL K
W EAR Y G, B Wy 3 50 iR i
1 2 LRGE HAE AR AT R
1.3 FILt RiEE SHEES

izl SeqMan Pro 7.1.0 &3 X 545 21 19 /3 57
HEAT T ARG FDFHZ , 50 Bk 199 i 06 51 0 o AN A )
G, AP G R B K B R 634 bp, K445 R A1E
NCBI $5048 2 v 5640 Fe X, B AP 38 - B (DR
&5 2024) . FIFH MEGA 7 #4447 2 8 29 HL b,
XoF Bl LA A AR S A DA R A R o 1 1Y) B )t

75007, 5 F DnaSP 6.12 %4 ( Rozas et al.,2017)
THA A BRI B N AN [A] [ b DA B o T )y
F B 22 SN R (S) ST (H) RAG T Z
FEPE(H,) BEFTIRZHENE (P) FIPF LT IR 22 5+
B(K) o o3 B A B8 b A T T 5 & R Y
O3B
14 #HRGEMNARBEMBESZESHEENREE
oM

TE BOLD P T 2t 7 2 20 IF B9 A BRI CO
LR 1) ICRESEE R, HHH & DR
MBS HARXTEL(E . #E MEGA 7 X/ (Kumar
et al.,2016) FETYIHH ABEFEARC )P 51 IF i 47 2
) L X 43 M, LLED 4 W5 Plodia interpunctella
(Hiibner) SN, ffi 48427k ( Saitou & Nei, 1987)
P T AN ) ] A X ) B A L R 58 B W
TG B B, i F NTSYSpe-2.10e #1144 ( Peakall
& Smouse ,2006) , H3 F BRI 25 1Y SR X BUE F s
&30 B R E 35T Mantle AHICHEARGES: | 2 A PR 25
A R B 22 [ Y G (R IGE R A IR 5, 20195

ZE¥AF,2010) o

F1 BFNERMMXAFHAEIEN CO 1 EEFT

Table 1 COI sequences of E. ceratoniae from publicly available in various countries and regions

FREILE A I GenBank % 3 2/BOLD Fi 5145 TR
Population Country and region Accession number of GenBank/sequence ID of BOLD download sequences
POPO1 ikl Madagascar MH417781 ,MH415596 ,MH417343 MH417697 4
POP02  F57F South Africa JE748065 00836430 00836431 ,00836366-00836368 . KP083440-KP083444 11
POPO3 % /e Tunisia KU896479-KU896488 , GWOTP046-GWOTP051, GWOTP781-GWOTP783 30
GWOTP785-GWOTP795
POP04  HJE L Kenya KM612270 1
POPO5  BERF lialy GWORB4118-14 GWORB4126-14 2
POP06  HHAL Malta MW305785 . MW305786 2
POPO7 /s Greece LEASV572-19 LEASW1501-20 BSNTN111-23 . BSNTN126-23 4
POP08  FLEB MLV Croatia NLON615-19 1
POP09 P Iran KX866639 . MG489932-MG489943 . MH460551 ,MN900745-MN900748 18
POP10  RKFIIE Australia KF404735 , KF397550 , KF405701 , KF400731, WALPA1901-12, WALPA563- 7
12 . WALPD156-15
POP11  ZE[H America LNAUU175-15
POP12 JH Samplelb Sample 2b Sample 3b Sample 4b 4
POP13  #%F Portugal 00562917 1

1.5 MEyRKERRBEEIUSH

N T H R AR A K AR O, B H] DnaSPy
6.12 BT FRFPHE AT Tajima’s D Fu's F_ &
08 R IR 55 R 43 AR ( mismatch-distribution ) 4387 .
iz 1 PopART %4 (Leigh & Bryant,2015) 5T TCS

Nework #4 G A1 HRIE AR SC R 2 [ FIHT Arle-
quin 3.5 A4 (Excoffier & Lischer,2010) 5¢ A [A]
M PR (8] 52 4% 70 A R B Fo S 431 J7 22 (AMO-
VA) 53 il Fo tHERERI N, (8, T A R iR
AL AR SRR 2 (R AR N B I - AR 1 L
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2 HBRE5LGH VAL (S) O 21, AR TR (H) O 18, 5 p
21 FIL R RAMB R SR R RERE (H,) % 0720, B H R BERE (P,)

DIAGAR 1) &)y B R AR AR, % 3 CO T AR
HEATY RGP 515 3] T 626 bp KBTS, TE
NCBI M AT AHE CO T &3l Xt , & iz
¥ 55 HARBLE KT 99.8% , MM 2 Hooh HAR A
B, LB 4 5579 TER LR e T AU — A
FUORAE T 5edfe . TEBZEZH A B A T C .G 4 Fhi
B8 & 4 o 29.3% .39.3% . 15.7% . 15.5%,
(A+T) 51 68.6%, (G+C) 5 H31.2% , A/T B8 3
] S 3 AT 0 B s SO AR PR A B 5 2
FEE (Chai et al.,2012; Liu et al.,2018)

AW B A HE g AE 58 2 i BRI ROR
RIS 11 AN ZOR X 1Y 82 4% COL BEHF41
LIRS SRR 4 578, 33t 86 45751,

£ 352 bp #9 H AR 5 51 rp A 0 3] PR 55 47 54
(conserved sites, ¢)330 4>, i &K 1) 93.8% , 48 #
{37 55 (variable sites, v)21 4>, 2 KM 6.0% , FAAF
S 5 (singleton sites, s)5 A, KA 1.4% , H
] 29 V£ B 4 ((parsimony  informative site ) 16
A LR 4.5%, 7 BRI, 280 R
BBUE e 4 ™ A, I AT o A 47 A IR

AL ZFEPE 3 AT AL, TH SR R P ) A R 2

0.00658 , VIR H R 22 5 KL (K) 2 2.308

%R Hap_2 I3 A de )3z, o3 A TR Je i (&
R Sy HoAtl A it O B BRI SE R, AUk
AL I e A B, 24 [ 00 A I8 A Hap_
4 Hap_8 Hap_11 Hap_15 4 FprafEA1 P f% Al
Hap_1 Hap_3 {UAEM KA 53477 , Hap_5  Hap_6 {X
TERIAE A, Hap_9 ALAE G 37045, Hap _12 AXAE
%4504, Hap _16 AU AE 15 JE W43 47, Hap_7 . Hap _
10 Hap_13 Hap_14 IHE = B W A ,Hap_15 Hap
17 AR i 53 A, Hap _18 AXAE B 1k i 7oA
BT Hap_2 AAEIRAT 70 A1, 765 70 A B B A 2
) Hap_1 Hap_3 Hap_4 Hap_16 Hap_18, B
Hap_4 73748 T #iy 5 X,

2 WoR T 13 DHEEARE 1 SRR
WAL ZAEVERCE . T S A Y BLRE B 2
PED 0.721, fF IR IR BAG RL AR PR I h0.216
Ao 55 R M) I %) B 2 22 R B (0.833) 5 1
S0 R N RNRE O AZ R Z2 AR 0.00658 , 3 K F)
NEFPHE 2 R 22 A e R 0.01757, B I A
FERYAZ IR Z FEPEIRAR N 0.00063

&2 ET CO1ERARE 13 MBMEEE ZHESH
Table 2 Genetic diversity of mitochondrial COI gene of 13 E. ceratoniae
e [ 5 A X N i, R B SRA LS (RS
Population Country and region : ‘ ! Haplotype (number of individuals)
POPO1 Tk Madagascar 2 0.500 0.00142 0.500 Hap_4 (3), Hap_18 (1)
POP02 H5E South Africa 3 0.473 0.00196 0.691 Hap_4 (8), Hap_5 (2), Hap_6 (1)
POPO3 2 Je T Tunisia 7 0.703 0.00423 1.487 Hap_2 (14) , Hap_7 (1), Hap_8 (1) \Hapl0 (2) .
Hap_11 (9) . Hap_13 (1) \Hap_14 (2)
POP04  HJBIE Kenya 1 0 0 0 Hap_16 (1)
POP05  BEARF ltaly 1 0 0 0 Hap_2 (2)
POPO6 L H A Malta 2 1.000 0.00568 2.000 Hap_2 (1) \Hap_11 (1)
POPO7 Fir i Greece 3 0.833 0.00284 1.000 Hap_2 (2) \Hap_15 (1) .Hap_17 (1)
POP08  FEX MLV Croatia 1 0 0 0 Hap_11 (1)
POP09 B Tran 3 0.216 0.00063 0.222 Hap_2 (16) Hap_8 (1) \Hap_9 (1)
POP10 HRFE Australia 3 0.833 0.01757 6.167 Hap_1 (3) Hap_2 (3) .Hap_3 (1)
POP11 £ America 1 0 0 0 Hap_2 (1)
POP12 JH 1 0 0 0 Hap_2 (4)
POP13  #i%i 4 Portugal 1 0 0 0 Hap_12 (1)
- LAt 5L Worldwide 16 0.721 0.00658 2305 -

H, SRR H - AT 2R P A TR BRI KPR IR 22 5 B

H,: Number of haplotypes; H,: Haplotype diversity; P;: Nucleotide diversity; K: Average number of nucleotide differences.

22 RZEEXBHM

B, — AT RKANTE 2 A HAERL, 55— SO BR R

MRS L BRI LI 86 MHEN PR SE  RANE 2 SAGRIL AN AR e (18 1) .
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BB R 25 1] (18] 3) A R B AR S — 4 i
BRFPHE B T AR A AR R L, B BLA
RO, BEBH T A R IE A FRE T ok oL, A Y
Hap_2 IR, AR T 7 DB AR | Hap
_4 Hap_11 f£46F 3 D HPRFIEEH  Hap_8 \Hap_15
FAAE 2 A M B A E . Hapl  Hap3 55 Ho At 8% 2
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Table 3 The natural logarithm of geographical distance (km) (above the diagonal) and pairwise genetic distance

(below the diagonal) among 18 genehaplotypes of E. ceratoniae based on COI sequence

Pojjlgjtion Hap_l Hap_2 Hap_3 Hap_4 Hap_5 Hap_6 Hap_7 Hap_8 Hap_9 Hap_10 Hap_I1 Hap_12 Hap_13 Hap_14 Hap_15 Hap_16 Hap_17 Hap_18
Hap_1 7.74 7.67 9.386 9.403 9.403 9.604 9.28 9.28 9.604 9.571 9.686 9.595 9.613 9.513 9.629 9.52 9.226
Hap_2 0.034 7.84  9.244 9.245 9.245 9.652 9.367 9.367 9.652 9.628 9.749 9.653 9.661 9.572 9.693 9.583 9.146
Hap_3 0.003  0.031 9.203 9.234 9.234 9.491 9.128 9.128 9.491 9.457 9.599 9.487 9.501 9.389 9.531 9.401 8.987
Hap_4 0.034  0.003 0.031 6.695 6.695 8.87 8.92 8.92 8.87 8.884  8.99 8.906 8.872 8.863 8.954 8.886 7.99
Hap_5 0.037  0.006 0.034 0.003 N/A 8933 9.019 9.019 8933 8953 9.027 8.969 8.933 8.944 9.006 8.964 8.223
Hap_6 0.037  0.003 0.034 0.006 0.009 8.933 9.019 9.019 8933 8953 9.027 8969 8.933 8.944 9.006 8.964 8.223
Hap_7 0.037 0.009 0.034 0.011 0.014 0.011 8.322 8.322 N/A  6.184 7.367 5.677 4949 7.166 8.416 7.082 8.809
Hap_8 0.031  0.003 0.028 0.006 0.009 0.006 0.011 N/A 8321 8201 8.621 8.296 8.355 7.943 8.431 7.367 8.555
Hap_9 0.037  0.003 0.034 0.006 0.009 0.006 0.011 0.006 8.321 8.201 8.621 8.296 8.355 7.943 8.431 7.367 8.555
Hap_10  0.037 0.009 0.034 0.011 0.014 0.011 0.006 0.011 0.011 6.184 7.367 5.677 4.949 7.166 8.416 7.082 8.809
Hap_11  0.034 0.006 0.031 0.009 0.011 0.009 0.003 0.009 0.009 0.003 7.582 5958 6.431 6.118 6.931 6.569 8.787
Hap_12  0.037 0.009 0.034 0.011 0.014 0.011 0.006 0.011 0.011 0.006 0.003 7.363 7.284 7.936 8.698 7.88  9.002
Hap_13  0.037 0.003 0.034 0.006 0.009 0.006 0.011 0.006 0.006 0.011 0.009 0.011 5.894 7.108 6.491 7.192 8.834
Hap_14  0.037 0.009 0.034 0.011 0.014 0.011 0.006 0.011 0.011 0.006 0.003 0.006 0.011 7.27 8436 743 8.822
Hap_15 0.037 0.003 0.034 0.006 0.009 0.006 0.011 0.006 0.006 0.006 0.009 0.011 0.006 0.011 8.253 5.308 8.702
Hap_16  0.034 0.006 0.031 0.003 0.006 0.009 0.014 0.009 0.009 0.014 0.011 0.014 0.009 0.014 0.009 8.304 7.692
Hap_17  0.034 0.003 0.031 0.006 0.009 0.006 0.011 0.006 0.006 0.011 0.009 0.011 0.006 0.011 0.006 0.003 8.735
Hap_18 0.031 0.006 0.028 0.003 0.006 0.009 0.009 0.009 0.009 0.009 0.006 0.009 0.009 0.009 0.009 0.006 0.009
N/A: 4 Default,
2.3 BEESUSH POP03 5 POP05 ,POP05 5 POP06,POP11 ,POP12
MRS AL MR (F o) BN R M A AE SRR BEARL, JCist e A

[E) PR B A% o A R L R % o i) 3 PR 52 9 15 0 1)
HESH(Ma et al.,2015), F>0.25, KWFHEZ
] H B T AR 404K 50.15< F oy < 0.25, DL BA R i
) T S B 4k 0.05 < Fyp <0.15, PR RE >
[ B T R BE A s iy, <0.05, 36 2 /l\ﬂﬂﬁiﬂ@%
RIGEH A AL, & A & R 8t A% 43 4k (K BH 25 i 4%,
2021; SKERFSSE, 2017) . £ 4 4R EoR, [ E REL
(Fo) BIME N 0.25314 AT UL A7 R R e 6] 1 90 1 A
W) 72 B B9 43 Ak, T B FR #E POPOL 5 POPO2,

SR IR] Y BE A (V) fHAE 0~ 1 I, BB 2
ASFPRE Z 8] B T st AR IR AR kA T st ik Y
N, TE 1~4 I FRHY 2 AR Z 0] & 2 T 3ARKF

BALAME Y N KT 4 sk s B 2 AR
HEZ 0] B BE PR A2 i 6 7 — e FE FE EBEAT 1 R
] iAo ( R P 25, 2022) , K 4 45 R B,
POPO1 5 POPO02 H 8 5 N 3t e K MH (N,
88.40248) ,POP09 5 POP12 i ¥ 3 X i &% /NMA
(N, =-2.08164) .

x4 EFCOIFIHNAMIE B3 MEMHBFRAERRN,(L=H)EEAEEH F,(T=A)

Table 4 Pairwise N,,(above the diagonal) and Fg;(below the diagonal) values among

13 geographic populations of E. ceratoniae based on CO I sequence

Pojjﬁion POPO1 POP02 POPO3 POPO4 POPO5 POPO6 POPO7  POPO8  POP0O9  POP10  POPIl  POPI2  POPI3
POPO1 88.40248  0.32307 0.16667 0.10170 0.22222  0.18750 0.05556 0.06415 0.15038 0.16667 0.06250 0.03846
POPO2 0.00282 0.25957 0.25676 0.23018 0.17943  0.22085 0.06934 0.11711 0.07768 0.35186 0.17096  0.04948
POPO3 0.43625*  0.49061 * 0.22142 5.58431 -0.97252  1.07521 -1.98467 0.62963 0.08213 -1.15949 1.31211 0.45757
POPO4 0.60000 0.49333 0.53031 0.00000 0.50001  0.25000 0.00000 0.02941 0.50001  0.00000 0.00000  0.00000
POPO5 0.71084 0.52064  0.04285 1.00000 =1.19999 -1.19999 0.00000 -1.00659 0.24584 N/A 0.00000  0.00000
POPO6 0.52941 0.58217 * —0.34601 0.33333 0.00000 2.00002 -0.50000 0.19243  0.30037 -0.50000 0.39999 N/A
POPO7 0.57143*  0.53095* 0.18865* 0.50000 -0.26316 0.11111 0.16667 1.06704  0.16350 -0.50000 N/A N/A
POPOS 0.81818 0.78286  —0.14412 1.00000 1.00000  -1.00000  0.60000 0.02941  0.50001  0.00000  0.00000  0.10000
POP0O9 0.79579 0.68100  0.28421 0.89474  -0.33043 0.56506  0.18982  0.89474 0.04499 -0.50000 -2.08164  0.00000
POP10 0.62441*  0.76294* 0.75271*  0.33333 0.50419 0.45424  0.60460 0.33333  0.84750 0.59677 0.13603  0.01923
POP11 0.60000 0.41538 —0.27488 1.00000 0.00000  -1.00000 -1.00000 1.00000 -1.00000 0.29524 N/A 0.37756
POP12 0.80000 *  0.59388 *  0.16004 1.00000 0.00000 0.38462  0.00000 1.00000 -0.13649 0.64762  0.00000 0.00000
POP13 0.86667 0.83478  0.35332 1.00000 1.00000 0.00000  0.71429 1.00000 0.92857 0.39837 1.00000 1.00000

N, =0.25%(1/Fg=1) ; *; P<0.05; N/A: 4 Default,
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2.4 HERIESH

XoF %A Ml JHL o 2 A v M A 38 A0 AT, A RE 1Y
Tajima's D Fl Fu's F_ ${H 7 % 4 - 0.35679 A
0.16811 (P>0.05) , & Ff AR E W E K- (R 5),

R WA EAN T b Bl R ) 352 2 A AN T 2%
BBRHEAY Tajima’s D ELAG I 45 SR 240K 15 21 12 3% K
-, T FTA B AR AL o AL N W R
AR IEE i AR 5 I AR E A HE D Y

x5 ET col ERMAHBIEREK Tajima’s D 71 Fu's F, 1018
Table 5 Tajima’s D and Fu's F tests of E. ceratoniae based on COI gene
Ak Population Tajima's D P Fu's F, P
POPO1 -0.61237 0.41100* 0.17185 0.31600 "
POP02 -1.11391 0.21000 " -0.11291 0.36400 "
POPO3 -0.46751 0.36500 " -1.38711 0.20000 *
POPO4 0.00000 1.00000 0.00000 N/A
POPO5 0.00000 1.00000 0.00000 N/A
POPO6 0.00000 1.00000 0.69315 0.36800 *
POPO7 -0.70990 0.28500 * -0.88730 0.08400 *
POPO8 0.00000 1.00000 0.00000 N/A
POP09 -1.50776 0.04600 ** -1.74351 0.01400 **
POP10 -0.58365 0.37800 " 1.83521 0.74500 *
POP11 0.00000 1.00000 0.00000 N/A
POP12 0.00000 1.00000 0.00000 N/A
POP13 0.00000 1.00000 0.00000 N/A
H4{H Mean -0.35679 0.66714* 0.16811 N/A

*. P>0.05; ™. 0.01<P<0.05; ™ ; P<0.01; N/A: H4 Default,
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Table 5 AMOVA analysis of E. ceratoniae based on CO I gene
A SR U FI H R S5 i Wy Ti 2R
Source of variation df Sum of squares Variance components Percentage of variation/%

FiFEE] Among populations 12 47.831 0.62348 52.55
AP Within populations 70 39.410 0.56300 47.45
SR 5 Total 82 87.241 1.18649
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