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The survey and identification of the fruit flies in the main cherry-producing
areas of Shandong Province
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Abstract: To clarify the invasion and harm of fruit flies to cherry in Shandong Province, the occurrence
dynamics of fruit flies was investigated in main cherry-producing regions. The collected fruit flies were
identified based on the morphological and molecular methods. The results showed that four species of
Drosophila, D. suzukii, D. melanogaster, D. hydei and D. immigrans were found in cherry. The damage
degree of the four species on cheery was related with the rotten degree of cherry, planting areas and
cherry varieties. There were four and three species in Laiwu and Taian regions, respectively, while only
D. suzukii and D. melanogaster were found in Yantai and Weihai regions. The damage rate and the num-
ber of fruit flies were the highest in Yantai region. In Dingjiakuang Village in Yantai, the damage rate of
fruit flies was 45.16%, and the numbers of D. suzukii and D. melanogaster per 100 cherry fruits were
the most among all the regions in Xuejia Village in Yantai at the second survey. Two varieties of cherry
(Meizao and Xianfeng) were more attractive to fruit flies than other varieties. Moreover, the rotten fruits
in the late picking period could attract a large number of fruit flies to lay eggs. The results indicated that
Yantai region was the main region for the prevention and management of fruit flies. Planting area of
cherry with varieties of Meizao and Xianfeng should be reduced in Shandong Province.
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Fig. 1 Phylogenetic tree of four Drosophila species in the main

cherry-producing areas of Shandong Province

based on mtCOI gene
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Fig. 2 Damage rate of cherry by fruit flies in Shandong Province
YM: G5 YX: A BEZEA s YD: AT A YZ: WAL LW: 3K58; TA: % WH: B ; HD: 20175
XF: SGHE; MZ: G5 HUM: 8% ; HOM: £L%; ZHZ. XZ0tk. BPBlE - P . @ EAR 5 RFRoR R
UIAS [ 40 B ] 28 SNK 2546 36 76 P<0.05 /K- 22 F i %% . YM: Muping District in Yantai; YX: Xuejia Village in Yantai; YD:
Dingjiakuang Village in Yantai; YZ: Mountain Zhu in Yantai; LW: Laiwu; TA: Tai’ an; WH: Weihai; HD: Hongdeng; XF:
Xianfeng; MZ: Meizao; HUM: Huangmi; HOM: Hongmi; ZHZ: Zahongzhu. Data are mean+SE. Different letters on the same

color bar indicate significant difference in different treatments at the same stage at P<0.05 level by SNK test.
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Fig. 1 Numbers of different species of flies from cherry in different regions of Shandong Province

it ] PES HIX Py e S B S PROK SR V1 [ AL
Time Sex Region D. melanogaster D. suzukii D. immigrans D. hydei

AR HE B YM 38.46+4.41 ¢ 1.80+0.81 a 0.00+0.00 a 0.00+0.00 a

Piking Female YX 291+1.46a 1.01+0.46 a 0.00:£0.00 a 0.00+0.00 a

period adult YD 106.28+10.53 d 10.012.60 b 0.00:£0.00 a 0.00+0.00 a

YZ 0.00:£0.00 a 0.00+0.00 a 0.00:£0.00 a 0.00+0.00 a

LW 0.00£0.00 a 0.00+0.00 a 0.00£0.00 a 0.00+0.00 a

TA 19.43+4.23 b 2.68+0.98 a 0.00:£0.00 a 0.00+0.00 a

WH 0.00:£0.00 a 4.9142.39 ab 0.00:£0.00 a 0.00+0.00 a

T i YM 30.4643.45 ¢ 1.00+0.41 a 0.00+0.00 a 0.00+£0.00 a

Male YX 1.9140.86 a 0.91+0.33 a 0.00:£0.00 a 0.00+0.00 a

adult YD 80.2848.53 d 8.01+2.61 b 0.00:£0.00 a 0.00+0.00 a

YZ 0.00:£0.00 a 0.00:£0.00 a 0.00:£0.00 a 0.00+0.00 a

LW 0.00:£0.00 a 0.00:£0.00 a 0.00:£0.00 a 0.00+0.00 a

TA 15.43+3.23 b 2.3840.97 a 0.00:£0.00 a 0.00+0.00 a

WH 0.00£0.00 a 3.91+2.44 ab 0.00:£0.00 a 0.00+0.00 a

RIEH B YM 103.29+18.54 ¢ 44.80+10.63 b 0.00+0.00 a 0.00£0.00 a

Late piking Female YX 468.33£25.81 d 134.17£11.45 ¢ 0.00:£0.00 a 0.00+0.00 a

period adult YD 123.29428.62 ¢ 34.79+8.34 b 0.00:£0.00 a 0.00+0.00 a

YZ 0.00£0.00 a 0.00+0.00 a 0.00£0.00 a 0.00£0.00 a

LW 39.99+20.61 b 43.12+12.43 b 0.00:£0.00 a 6.40+2.11 b

TA 39.67£17.65 b 743442512 b 0.00:£0.00 a 0.00+0.00 a

WH 10.1244.22 a 2474023 a 0.00£0.00 a 0.00+0.00 a

Tt YM 98.29+20.50 ¢ 30.80+7.64 b 0.00£0.00 a 0.00+0.00 a

Male YX 407.25+50.93 d 101.65+10.45 ¢ 0.00:£0.00 a 0.00+0.00 a

adult YD 103.29+28.64 ¢ 20.80+8.34 b 0.00:£0.00 a 0.00+0.00 a

YZ 0.00:£0.00 a 0.000.00 a 0.00:£0.00 a 0.00+0.00 a

LW 31.99420.66 b 34.12412.43 b 0.00£0.00 a 4.40+1.10 b

TA 30.67£17.63 b 44.34+25.12 b 0.00:£0.00 a 0.00+0.00 a

WH 9.1243.22 a 1.4740.23 a 0.00:£0.00 a 0.00+0.00 a

YM: MG R YX: BB YD: AT YZ: ERIL; LW: 38 TA: 28%; WH: B, g -F
PIBebr iR o R BN ] 2R 7 ) st 1A [ Ak B ) 28 SNK 354G 36 76 P<0.05 7K P22 53 3% . YM: Muping District in Yan-
tai; YX: Xuejia Village in Yantai; YD: Dingjiakuang Village in Yantai; YZ: Mountain Zhu in Yantai; LW: Laiwu; TA: Tai’ an;

WH: Weihai. Data are mean+SE. Different letters in the same column indicate significant difference in different treatments at the

same stage at P<0.05 level by SNK test.
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Fig. 3 Numbers of four species of flies from cherry of different types in Shandong Province
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[R] Ab B [A] 2 SNK A0 5 7E P<0.05 K -2 53 3 . A: D. melanogaster; B: D. suzukii; C: D. hydei; D: D. immgrans. Data are

mean+SE. Different letters on the same color bar indicate significant difference in different treatments at the same stage at P<0.05

level by SNK test.
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Fig. 4 Numbers of four species of flies from cherry of different varieties in Shandong Province
A SRIERUE; B: BERURME; C. MEfE2RME; D: O, HD: 21475 XF. Joi; MZ: 55 ; HUM: 5%; HOM: £0%;
ZHZ: ALIkk, PR B AR br iR o TR G LA [ B3R ) YIS ) b B ] 28 SNK R G 36 7E P<0.05 /K122 57
¥ . A: D. melanogaster; B: D. suzukii; C: D. hydei; D: D. immgrans. HD: Hongdeng; XF: Xianfeng; MZ: Meizao; HUM:
Huangmi; HOM: Hongmi; ZHZ: Zahongzhu. Data are mean+SE. Different letters on the same color bar indicate significant differ-

ence in different treatments at the same stage at P<0.05 level by SNK test.
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