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Population diversity analysis of fruit fly community in Guizhou province
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Abstract To determine the species and diversity of Tephritidae pests in the orchards of Guizhou province,
evaluate the risk of their damages in Guizhou, and provide targeted control strategies to ensure the quality of
characteristic fruits and healthy development of fruit industry, the Tephritidae pests were continuously trapped in
the orchards by using sex attractants and feeding attractants in 2019. Through one-year investigation, there were
cight species of fruit flies in seven orchards in Guizhou, including two species of Bactrocera, five species of
Zeugodacus and one species of Dacus. Except for the number of Zeugodacus scutellatus (Hendel) in peach
orchards in Zhaiji village, Kaiyang county, Guiyang city was slightly higher, Bactrocera dorsalis was main

dominant species in the other six monitoring points , accounting for 73. 23% of the total, The second was
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Zeugodacus tau (Walker) (18.51%). However, the proportions of Z. scutellatus (4. 47%), Z. scutellaris
(Bezzi) (3.24%) and Dacus trimacula (Wang) (0.46%) were all less than 5% . Z. yoshimotoi (Hardy) (0. 02%)

was trapped in kiwi orchard of Panlong township, Liupanshui city and peach orchard of Sanyuan township, Longli

county. B. thailandica Drew & Hancock (0.07%) was trapped in mango orchards of Zhegui village, Anlong

county, in Southwest Guizhou, and Z. cucurbitae (Coquillett) (0.005 7% ) was trapped in Panlong township and

Zhegui village. The number of these three species above was relatively small. Diversity analysis showed that the

Simpson dominance index (D), the Shannon-Wiener’'s information diversity index (H”) and the evenness index

(jsw) in the mango orchard of Zhegui village, Anlong county were the lowest (0.099 7, 0.263 7 and 0. 135 5,

respectively). The similarity coefficients (G) of the seven monitoring locations were between 0. 714 3 — 1,

indicating that the species in orchards monitored were moderately similar or even extremely similar. The dominant

species of fruit fly pests in the orchards of Guizhou was B. dorsalis. The distribution of Tephritidae fruit fly pests

generally exhibited a decreasing trend from southwest to northeast in Guizhou.
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I : Western region of Guizhou; II : Central region of Guizhou; III: Eastern region of Guizhou; IV: Northern region of Guizhou; V: Southern region of
Guizhou. LPS: Panlong town, Liupanshui city; QX: Linquan town, Qianxi county; AL: Zhegui village, Anlong county; ZN: Bacao village, Zhenning
county; XW: Xiuwen county; KY: Zhaiji village, Kaiyang county
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Fig. 1 Zoogeographical divisions of Guizhou
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Table 1 The geographic information of the experiment location

UEESIER A
5= W b Wik /m 5 B Information about monitoring site
No. Monitoring site Altitude Longitude and latitude S Ah SRIG AR /m?
Variety Test area
1 75 REAK T 7K Ik L0 e AR RAGE Bk [l 1282 26°26'16"N, 105°04'53"E 21 [H (4%) 4 669
2 WA TR N 22 I EL A S 861 24°57'42"N, 105°25'42"E He 4 669
3 Z2 T A L A e I L e 464 25°28'05"N, 105°47'16"E TE— 4 669
4 S5 T A Y LR SR Rk e 1 384 27°01'08"N, 105°51'30"E K 4 669
5 AT M| Jp B L = ek R 1083 26°30'53"N, 107°04'18"E Hi 2k 4 669
6 ST HE £ £ thiE 944 27°16'39"N, 107°06'59"E Ha L1 Bk 4 669
7 S FA & Sc B Rk B 1270 26°49'46"N, 106°35'40"E K 4 669




48 B2 11

I REFR G - SN SR el SE R 3 R AR ST « 135

1.2 RIGZAF

60 g/L ZHZRH R BTFH (SO« B G e
A BR A

SCW 5 B 2 (900 mL/f) . O T F B
(methyl eugenol, ME, H. % %5, £ 57 2 mL) | i g
il Ccuelure, CuE, B2, ¥ 2 mL) . EHEH
(1000 mL/H) » ¥ dy SR M T 2% 3% 2R A2 W B4
A IRA A
L3 R_wH*

PR T 78 1 oA 0 375 P 1A 5 7% s I )y G (35
YR AR . PRI 75 70 5 TC & SE i Tl T

SR AR o R R R A0 O S L B
IR 7R SR i DA Qi bk i N N - B s
FRIESIBH A A 75 0 I 25 i v s LEAR S e 20 R
25 FRRHR EF ) AR B A TS a8 L o5 B A A
RHEAL M B . PSR4 1 B Al A Bt
SEFERIBE T . 4 30 d ZE A R SRR (1 Se i,
T 1 IR

HEEEN A LWl g T O . A
S ERALIR o ot AL BB S By T i » TR 9 2 1%
P g SO S . B S K LD 1 9f LU EA T #
B 1L T A 60 g/L ZHZ RWE R
FEA (YR BE 0. 025%0) s FEArFE 5] . BT il 4 1) £
PEAMBLA R 5 0 75 4 o i & o B 15~ 30
ml, BERE5~7 d #h 58 1 WEIFE R F R B ER
Selg . BEVE T Z R SRR

W5l o g 5 o B TR R BH O 2% A 4k
G T KOE R A i 28, o o 75 1l 4 IS m] e Bk
TRABAL)  HCE m BE PR TE 1.5 m A2 Ay BS54
Al AHRE 8 ~10 m, FEBLACE . 4 B3R A AR 52
WEARAS AT B 3 i e 0] S 3 = AT 48 E S iE %
BN A 3 Fh g ) B A R RO , B 9 O, St
27 . PN 2019 4F 6 J TF R, 4 B0 B4 ) A
VAR 10 2 8 B L AR 2020 4E 6 1k, st s

AR
25 RS R £ L B £ 74
R LR

1.4 HiE&IT

W BRUGFE AR 1Y T2 B AR A 73 S8 IR T
K CBEE I 45 b R L B[] 375 0 A 2 0 B AF R 2
it. F FH Microsoft Office Excel 2010 # 47 % 3%
geit.

PRA 58 5 B T (S i 2% T B o s R )
(52 B )Y B AR 1 T 35 % A R AE B o T R
ALz2) E R, #E 3R Doorenweerd 2524 2018 4F X
932 Fefr K2 o 2A b 57 1) e BT JE A o B R IR S i L L 2%
S JINSE g | B R SE W Zeugodacus yoshimotoi %5
MERSLIE & Bactrocera JE & Rk 520 J& Zeugo-
dacus . % T SHRFPARZ , J i Ik 58 45 R 1Y T &
PEABIEGE hifs 4R 1 S A S X b B RO K 2= A
KL RN,

L4.1 (%A% LA

R HZHAR S I 5 2% AR B 3R o o
SRR W 4y EL KT 1020 1 A B R, 5% ~
109644 ILF
1.4.2 ZHMERH

ZAEPE 3 A 43 51 H] Shannon-Wiener 1) 2 4%
P45 H'  Simpson {3 EE %L D Hl Pielou 195
JEFEEL jsw. THREARWT .

H = S PInP,;
i=1

p=1-S[RE=D]

jsw = (— > P;InP,)/InS,

Horr .S WA P i ¢ i ARR A
PREC LB CRD 2, /ND S HIFD 0 (R EG N
R DR AR SR
L4.3 AU AT

Jaccard FHMEREL G=c¢/(at+b—0),

Hrp e 48 AB WAFEIT h G W TG o 15
AR IR O 48 B R IR

Fi¢ Jaccard AH AL P 2 Hi i 38 AH (L PE 45 B0 TR
0<<G<C0.25 Ju B N M ASFHL, 75 0. 25 <<G<T
0.50 JLHE N A ZEARFMPL, 7E 0.50<G<C0.75
10 L R A AR AL FE 0. 75<<G<C1. 00 i B N A
AR

2 HBRESW
2.1 BRENAREEFENHEMHXPAE

Zenk 1 ARRRSL I, 7 A 0 e 35 4R 3 Y 52
MEFPRA 8 AP (3 2), B FE L LW WAL Dacinae,
Horp 52 Jg Bactrocera 2 Ff 4k B 520 )@ Zeugo-
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Table 2 Species and numbers of individuals of fruit flies trapped at seven monitoring

sites in Guizhou from June,

2019 to June, 2020

W T B AN

Kiwifruit orchards

EE Ry e |
Mango orchards

IUELA K e R

Pitaya fruit orchards

ESCEL Ak

Kiwifruit orchards

S in Panlong township in Zhegui village in Bacao village in Xiuwen county
: AT Sy — S S
pecies WRRIE iy WERRN gy WRERE S gy BRERE gy
fruit flies Percentage fruit flies Percentage fruit flies Percentage fruit flies Percentage
/5 . 10 226 50. 97 20 165 94. 84 4 294 86. 43 1522 79. 15
Bactrocera dorsalis
T RS Zeugodacus tau 7 631 38.03 534 2.51 400 8. 05 298 15. 50
HA52M Z. scutellatus 704 3.51 308 1. 45 267 5. 37 87 4.52
AR . 1 310 6. 53 215 1. 01 4 0. 08 8 0.42
Z. scutellaris
= R K 184 0.92 5 0.02 3 0. 06 8 0. 42
Dacus trimacula
F25208 B, thailandica 0 0. 00 34 0.16 0 0. 00 0 0. 00
B SEHE Z. yoshimotoi 8 0. 04 0 0. 00 0 0. 00 0 0. 00
JRSEME Z. cucurbitae 1 0. 005 2 0. 01 0 0. 00 0 0. 00
BT Total 20 064 21 263 4 968 1923
= ki =JoEbkb MRk el
Peach orchards Peach orchards in Kiwifruit orchards
BRIy e in Zhaiji village Sanyuan township in Linquan township E;l}:)l‘t/?: i) fottt{%
. a a
Species %%riié% i ke/ % lﬁ%jﬁ;ié% b/ % %ﬁiig% e/ % number percentage
fruit flies Percentage fruit flies Percentage fruit flies Percentage

W/NSEWgE B, dorsalis 419 41. 65 805 65. 77 799 45. 40 38 230 73.23
A JREEME Z. tau 114 11. 33 86 7.03 603 34. 26 9 666 18. 51
HA&SEM 7. scutellatus 431 42. 84 308 25.16 228 12. 95 2 333 4.47
MRS Z. scutellaris 39 3.88 8 0. 65 105 5.97 1 689 3.24
= SARESCME D, trimacula 3 0. 30 13 1. 06 25 1. 42 241 0. 46
ZIUE B, thailandica 0 0. 00 0 0. 00 0 0.00 34 0.07
BEF LR Z. yoshimotoi 0 0. 00 4 0. 33 0 0. 00 12 0. 02
JREEHE Z. cucurbitae 0 0. 00 0 0. 00 0 0. 00 3 0. 005 7
Eit Total 1 006 1224 1760 52 208

2.3 R"MNRESZWRFERNZHES T
2.3.1 AW R R E LR AT

L 1 ARRYTEAE 7 A M D0 s 2R el 5 A S g o

RAE 5~T7 Pz, ZFEPEFS BT, 7 4 Wil i
[ Simpson HEHAEFRE(D) LLE ST 5 bl () B 1K
4 0..099 75 HARUC A IFAT K OE S (0. 243 6)<C
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Shannon-

R3 RMT AN AR SRR

FEPEZ) 52 HD T I0 AR SR SR e pk el S g o 2 22
FEPEF e e P A . A ARG sw) Jr BT 4
R, 7 AR bl 52 0 Y ) BE 45 B0 KON 5
Shannon ZAEVEFEE— 2 (R 3) ., & SR =1
F B ARAEL Ry 0. 135 55 AR SR SR A5 A Ak e S5 i 174 32
SIREHR 80, 626 D FEs .

SH7(2019 ££ 6 B—2020 46 B)

Table 3 Diversity indexes of fruit fly communities at seven sites in Guizhou from June, 2019 to June, 2020

. ZFEVE M Diversity analysis
75 HEfE R (S - YD) oh H T
No. Location information WIS . m?pson EFE?&( % annon ;'FEA 4 A Eé&,(] )
Number of species Simpson index Shannon index Evenness index
1 7N Ak 7K T 7K 3 B 05 R AR Bk el 7 0.590 0 1.053 5 0.541 4
2 VU R N e B SR R 7 0.099 7 0.263 7 0.135 5
3 2 I TT R EL DB Kl R el 5 0.243 6 0. 496 2 0.255 0
4 Bt BT 16 SC LRk I 5 0.902 3 0. 659 7 0.339 0
5 SRR B £ £ Bk 5 0.984 8 1.118 0 0.574 6
6 RN e HL B = o4Epk Rl 6 0.969 6 0. 909 2 0.467 3
7 65 T 25 G ELMR S BB ARk [l 5 0. 956 9 1.218 9 0. 626 4
2.3.2 & NN R LB E ok By AR LI AT HrpSaKiia | SET B BScE JFHE OB E &

7 AN AR SR AR I E R B 7 0. 714 3
~1 22 [ R IR e DAy o AEATRL B AR AR

RPEL L B ST R B3R O E e E
B PG EL R AR At X 2 [P AL R 4D

x4 =M 7 AN S SRR EABOUE REL(2019 ££ 6 A—2020 £ 6 A)

Table 4 Similarity coefficients of fruit flies at seven monitoring sites in Guizhou from June, 2019 to June, 2020

_— S AR

Kiwifruit orchards

H BT R

. . Mango orchards
Monitoring site 15

in Panlong township  in Zhegui village

B KRS ]
Pitaya fruit orchards Kiwifruit orchards
in Bacao village

& SC R T ZHkiE
Peach orchards

in Zhaiji village

— ek
Peach orchards in

in Xiuwen county Sanyuan township

H TR

Mango orchards in 0. 750 0
Zhegui village

BT K SR ]

Pitaya fruit orchards 0.714 3 0.714 3

in Bacao village

163 B AR ]

Kiwifruit orchards in 0.714 3 0.714 3

Xiuwen county

i & Hkfd

Peach orchards in 0.714 3 0.714 3
Zhaiji village
— etk
Peach orchards in

0.857 1 0.625 0

Sanyuan township

ARG bl

Kiwifruit orchards in 0.714 3 0.714 3

Linquan township

1. 000 0

0.833 3

1. 000 0

1. 000 0

1. 000 0

0.833 3 0.833 3

1.000 0 1.000 0 0.833 3

4

3 Zit5itie

ZEGAT AP SN S B DRI
YA B I P 7S BK T T 5 3l L IX
sl ST IR (P N TINS5 )

BT PGSR T LR R KR
TR A7, AR I 45 5 mT i, 4R
LR R Z (21 263 k) Fhm 2 (7 F0 ¥ AL
T B ST AR 5 YR A 7S K T I R R Bk
Fel (20 064 3k, 7 Ff) s FRXCHEE T HIRLR KO R b
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