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A preliminary report on structure and diversity of insect community in

Shanghai grape plantations

ZHU Ya-Jun'", LIU Jing-Yuan', REN Shuo', WANG Shu-Ping', LI Fei’, WU Qi-Ming', HOU Shu-
Ling', YU Cui', XU Fei' (1. Technical Center for Animal, Plant and Food Inspection and Quarantine
of Shanghai Customs, Shanghai 200135, China; 2. Zhejiang University, College of Agriculture and
Biotechnology, Hangzhou 310058, China)

Abstract: Grape is an important fruit in Shanghai. In order to find out the composition of insect
population in the plantations, during the years 2017 and 2018, our group conducted insect population
survey in Jiading District, Fengxian District, Qingpu District, Pudong New Area and Chongming Island of
Shanghai through the methods of searching, Markov net trapping and yellow sticky paper trapping. A total
of 7 orders, 65 families, 123 genera and 182 species of insects were collected and identified. In
addition, the main pests, natural enemy insects and neutral insects were confirmed, insect community
structure and diversity of insects in Shanghai grape plantations were analyzed.

Key words: Shanghai; grape plantations; insect community structure; diversity
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Table 1 Sampling sites in Shanghai City, China

e B eI stk
Order District of Latitude and

number sampling site longitude

1 %:EX Jiading District 121. 31°E, 31.39°N

2 FEIX Jiading District 121. 32°E, 31.42°N

3 #EIX Jiading District 121. 34°E, 31.37°N

4 ZEPEIX Fengxian District 121.42°E, 30.97°N

5 ZE X Fengxian District 121.43°E, 30.90°N

6  THIX Qingpu District 121.32°E, 31. 80°N

7 JHZHIX Pudong New Area 121.68°E, 31. 12°N
8 0% Chongming Island 121. 84°E, 31.50°N

R D eSS ATT valllEs 2 N Y1 2o N E B
U2 S e 5 RN
L3.1 JBEFEE

SRAR 2 B BORE T A7) 0 B RO T WL A1 S
A, WG KR M R RS L R T
E, JHARICSE, SIS R .

1.3.2  FIeM A

fii Ffl DNeasy®© Tissue Kit ( Qiagen, Germany)
1) MR Sk B HURE i PR DNA . PCR 5180
LCo01490/HC02198 (Folmer et al. , 1994)

PCR JX WA Z N 50 pL, fU4%. 1 wL DNA #
e (10 ng), 51941 pL (5 uM), 5 pL dNTPs
(10 mM), 5 L 10 x PCR buffer ( & Mg**,
TaKaRa Bio. Dalian, China ), 2 U Taq DNA
polymerase (TaKaRa Bio. Dalian, China), 37 pL
dd H,0,

PCR SR 250K 94°C HUEYE 3 min; 94°C 7%
P30 s, 52CIR Kk 30 s, 72°CHEMH 1 min, FE
35 MEF; HeJ5 72°CHEfH 10 min,

FE 1. 5% SRR e kAR I, 2R b RN
BHREE R A B R 1 5323 w1005 58 6]
WF . A% WP T 44 DNA 75, 5 GENBANK Al
BOLD Systems V4. 0 HEHUFH X, AR A [F] 2
FER AR LR B SR BEAT R, & T (BSE T
Fofr R ABLRE 14 Sy ) A, AT A D AR DL Y S A
[F) 7ol
1.4 ¥F iR

AWETE i W) Fh 2 FE PR3 0S5 A A
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Table 2 Insect catalog in Shanghai grape plantations

H Order
(B, S

(Number, Percentage )

Bl Family
(B, S

(Number, Percentage )

J& Genus
(B, S

(Number, Percentage )

i Species
(B, 5L

(Number, Percentage )

KMAEG4E Anthribidae
(14 3k, 0.4%)

#5# H Coleoptera
(137 3k, 4.0%)

R4 Cerambycidae
(7%, 0.2%)

- Rk Chrysomelidae
(223k, 0.6%)

B AL Coccinellidae
(113%, 0.3%)

FUERH Bl Corylophidae
(193%, 0.5%)

HH R Lathridiidae
(643, 1.8%)

% 4L H Corrodentia
(603k, 1.7%)

AR Ectopsocidae
(603k, 1.7%)

X H Diptera
(1650 3k, 47.6% )

R Agromyzidae
(653%, 1.9%)

KA GLRIE Araecetus
(14 3k, 0.4%)

FERAJE Xylotrechus
(73, 0.2%)

B R Phyllotreta
(223k, 0.6%)

HELFJ&E Cheilomenes
(4%, 0.1%)

LS Propylaea
(73, 0.2%)

Sericoderus

(193%, 0.5%)

WHHE Cortinicara
(643k, 1.8%)

SN Ectopsocus
(603%, 1.7%)

TR JE Agromyza
(26 3k, 0.8%)

TEBEWENE S Phytoliriomyza
(143k, 0.4%)

Araecetus fasciculatus

(14 3k, 0.4%)

Xylotrechus pyrrhoderus
(7%, 0.2%)

Phyllotreta striolata
(173, 0.5%)

Phyllotreta sp.
(53, 0.1%)

Cheilomenes sexmaculata

(43, 0.1%)

Propylaea quatuordecimpunctata

(73, 0.2%)

Sericoderus lateralis

(19 3k, 0.5%)

Cortinicara gibbosa

(643, 1.8%)

Ectopsocus sp.

(603k, 1.7%)

Agromyza albipennis

(26 3, 0.8%)

Phytoliriomyza sp.
(14 3k, 0.4%)
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%23 1 Continued table 1

H Order Bl Family J& Genus
(B, H) (B, 1) (B, 51

i Species
(B, 1)

(Number, Percentage)

(Number, Percentage)

(Number, Percentage)

(Number, Percentage)

piAis Anthomyiidae
(16 3k, 0.5%)

FERKWREL Asteiidae
(71 3%, 2.0%)

A dEEl Calliphoridae
(153k, 0.4%)
PRl Cecidomyiidae
(110 3%, 3.2%)
155} Ceratopogonidae
(57 3%, 1.6%)

PRl Chironomidae
(403 3k, 11.6%)

Kor)E

(253, 0.7%)
ACUR )8 Anthomyia
(6%, 0.2%)
HiFP MR Delia
(103k, 0.3%)
Sk Asteia
(71 3k, 2.0%)
SRR Lucilia
(153k, 0.4%)
K&
(110 3%, 3.2%)
R R Culicoides
(173k, 0.5%)
EEE Dasyhelea
(133k, 0.4%)
BRZ)E Forcipomyia
(27 3k, 0.8%)
BRI FEISUR Benthalia
(213k, 0.6%)

PEUUE Chironomus
(433k, 1.2%)

RSB Cricotopus
(36 3k, 1.0%)

ZNHRIUR Dicrotendipes
(18 3k, 0.5%)
HEMFEIE Glyptotendipes
(163, 0.5%)
SRR Harnischia

(136 3k, 3.9%)

RIS PRI Kiefferulus
(373, 1.1%)

Agromyzidae sp.
(253%, 0.7%)

Anthomyia illocata

(6%, 0.2%)

Delia platura
(10 3k, 0.3%)

Asteia amoena

(71 3k, 2.0%)

Lucilia illustris

(153k, 0.4%)
Cecidomyiidae spp. (6 F)
(110 3k, 3.2%)

Culicoides japonicus

(173, 0.5%)

Dasyhelea ludingensis

(13 3k, 0.4%)

Forcipomyia bikanni
(27 3k, 0.8%)
Benthalia dissidens

213k, 0.6%)

Chironomus circumdatus

(27 3k, 0.8%)

Chironomus incertipenis

(16 3%, 0.5%)

Cricotopus trifasciatus

213k, 0.6%)

Cricotopus sp.

(153, 0.4%)

Dicrotendipes pelochloris
(18 3k, 0.5%)

Glyptotendipes tokunagai
(16 3k, 0.5%)
Harnischia curtilamellata
(17 3k, 0.5%)
Harnischia ohmuraensis
(119 3k, 3.4%)
Kiefferulus barbatitarsis
(183k, 0.5%)
Kiefferulus sp.

(193k, 0.5%)
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%23 1 Continued table 1
H Order Bl Family J& Genus i Species
(o, Sk (s, ) (B, Sk (s, )

(Number, Percentage) (Number, Percentage)

(Number, Percentage)

(Number, Percentage)

FFiEAL Chloropidae
(923k, 2.7%)

£ 2B} Dolichopodidae
(160 3%, 4.6%)

HEF} Drosophilidae
(70 3%, 2.0%)

M-k A Milichiidae
(73, 0.2%)
AL Muscidae
303k, 0.9%)

A 5 iR} Mycetophilidae
(123 3k, 3.5%)

RIS FEIUE Procladius
(173k, 0.5%)
KorIE

(79 3k, 2.3%)
JEFTFUEJE Elachiptera
(26 3k, 0.8%)
ZEFTIRE Polyodaspis
(123, 0.3%)
HEFT U B Rhodesiella
(17 3k, 0.5%)
Kor)E

373k, 1.1%)
BBk R 0 JE Asyndetus
(113%, 0.3%)
/NFRJEME Chrysotus
(113 3%, 3.3%)

Rk K R JE Medetera
(16 3%, 0.5%)
HERK R AR Rhaphium
(20 3k, 0.6%)
HEJE Drosophila

(50 3k, 1.4%)
PRI Leucophenga
(113k, 0.3%)
WKW JE Scaptomyza
(93k, 0.3%)

LU JE Desmometopa
(73, 0.2%)
TEWRE Atherigona
(123, 0.3%)

JE MR Muscina

(183k, 0.5%)
RERE IR Bradysia
(112 3k, 3.2%)

Procladius choreus

(17 3k, 0.5%)

Chironomidae spp. (4 Flt)
(79 3k, 2.3%)

Elachiptera insigins
(26 3%, 0.8%)
Polyodaspis sp.
(123k, 0.3%)
Rhodestella nitidifrons
(17 3k, 0.5%)
Chloropidae spp. (2 F')
373k, 1.1%)
Asyndetus lit

(113k, 0.3%)
Chrysotus liui
(153%, 0.4%)

Chrysotus luoyangensis

(19 %, 0.5%)

Chrysotus nanjingensie
(6%, 0.2% )
Chrysotus spp. (5 Fl)
(733, 2.1%)

Medetera grisescens

(16 3%, 0.5%)

Rhaphium mediocre

(203, 0.6%)

Drosophila auraria species

complex sp. (50:3k, 1.4%)

Leucophenga sp.
(11 3k, 0.3%)

Scaptomyza pallida
93k, 0.3%)

Desmometopa sordida
(73, 0.2%)
Atherigona reversura

(123k, 0.3%)
Muscina angustifrons
(18 3%, 0.5%)

Bradysia impatiens

(28 3k, 0.8%)
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%23 1 Continued table 1

H Order
(B, )

(Number, Percentage)

B Family
(B, ()

(Number, Percentage)

J& Genus
(B, S

(Number, Percentage)

i Species
(B, 1)

(Number, Percentage)

W] Phoridae
(223 3%, 6.4%)

F& g} Platystomidae
(17 3%, 0.5%)

Ik A} Psychodidae
(113%, 0.3%)

JRIEFL Sarcophagidae
(433%, 1.2%)

FEWIF} Scatopsidae

(21 3k, 0.6%)
/NFEMRF) Sphaeroceridae
313k, 0.9%)

JK IRl Stratiomyidae
(223%, 0.6%)

HIRFIE Corynoptera
(113k, 0.3%)

&M JE Dohrniphora
(17 3k, 0.5%)

S JE Megaselia
(79 3k, 2.3%)

SRR E Metopina

(18 3k, 0.5%)

RITIE

(109 3%, 3.1% )
4RUEJE Rivellia

(173k, 0.5%)

ik i = Psychoda

(113k, 0.3%)
WKW JE Parasarcophaga
(14 3k, 0.4%)

TR = Sarcophaga
(293k, 0.8%)

SEFEMUR Coboldia

(21 3k, 0.6%)
BR/NZEWRR Opacifrons
313k, 0.9%)

WK I8 Allognosta
(153%, 0.4%)
JINTR 7K AT J& Microchrysa
(73, 0.2%)

Bradysia nomica

(293k, 0.8%)
Bradysia ocellaris
(27 3, 0.8%)
Bradysia sp.

(28 3k, 0.8%)

Corynoptera sp.
(11 3k, 0.3%)

Dohrniphora intumenscens
(17 3k, 0.5%)
Megaselia flava

(17 3k, 0.5%)
Megaselia ruficornis
(153k, 0.4%)
Megaselia sp.

(163, 0.5%)

Megaselia spiracularis

(143k, 0.4%)

Megaselia trochanerica

(17 3k, 0.5%)
Metopina sagittata
(183k, 0.5%)
Phoridae spp. (6 Ff)
(109 3%, 3.1%)

Rivellia apicalis

(17 3k, 0.5%)

Psychoda alternata
(113, 0.3%)

Parasarcophaga similis

(14 3k, 0.4%)

Sarcophaga spp. (2 F)
(293k, 0.8%)
Coboldia fuscipes

(21 3%, 0.6%)
Opacifrons pseudimpudica
(313k, 0.9%)
Allognosta vagans
(153k, 0.4%)
Microchrysa japonica

(73, 0.2%)
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%23 1 Continued table 1
H Order Bl Family J& Genus i Species
(B, 1) (B, S (B, 51 (B, 1)
(Number, Percentage) (Number, Percentage) (Number, Percentage) (Number, Percentage)
BIFERL Syrphidae YN AE BB JE Sphaerophoria Sphaerophoria macrogaster

ESE| Hemiptera
(586 3%, 16.9%)

(123, 0.3%)
Tephritidae SR}
(27 3k, 0.8%)
¥y @R Aleyrodidae
(733k, 2.1%)
I8} Aphididae
(240 3%, 6.9%)

AWl Cicadellidae
(453, 1.3%)
“KHEF} Delphacidae
373k, 1.1%)

BBl Pseudococcidae
(106 3%, 3.1%)

KI5RL Lygaeidae
(26 3%, 0.8%)

B PR Miridae
(223, 0.6%)

W% B} Rhopalidae
(73k, 0.2%)
%%l Tingidae
303k, 0.9%)

(123k, 0.3%)
KWLM R Ensina
(27 3k, 0.8%)

1A EE Bemisia
(733k, 2.1%)

WF 8 Aphis

(33, 0.09% )
Joi I S Myzus

(133 3%, 3.8%)
B4 UF & Prociphilus
(26 3k, 0.8%)

N NF R Shivaphis
(7%, 0.2%)

YR BLI 8 Takecallis
(26 3k, 0.8%)
FPEET & Therioaphis
(19 3%, 0.5%)
YR Uroleucon
(26 3%, 0.8%)
KA

(45 3k, 1.3%)

K KEUE Laodelphax
(37%, 1.1%)
RESUK B Planococcus
(253, 0.7%)
LRI Phenacoccus
(813k, 2.3%)

INE B R Nysius
(26 3k, 0.8%)

LB H Y8 Charagochilus
(14 3k, 0.4%)
EHEHWEE Orthotylus
(83K, 0.2%)

RZ %8 Rhopalus

(7%, 0.2%)
T4 & Corythucha
(30 3k, 0.9%)

(123, 0.3%)

Ensina sonchi

(27 3k, 0.8%)

Bemisia tabaci

(73 3k, 2.1%)

Aphis spiraecola
(33K, 0.09%)

Myzus persicae

(133 3k, 3.8%)
Prociphilus fraxinifolit
(263, 0.8%)

Shivaphis celti
(73, 0.2%)

Takecallis taiwana
(263, 0.8%)
Therioaphis sp.

(193%, 0.5%)
Uroleucon formosanum
(26 3k, 0.8% )
Cicadellidae spp. (2 F)
(453, 1.3%)
Laodelphax striatella
373k, 1.1%)

Planococcus citri

(253, 0.7%)

Phenacoccus solenopsis

(813k, 2.3%)

Nysius inconspicuus
(113k, 0.3%)

Nysius sp.

(153k, 0.4%)
Charagochilus angusticollis
(14 3%, 0.4%)
Orthotylus flavosparsus
(83, 0.2%)

Rhopalus maculatus

(7%, 0.2%)

Corythucha marmorata

(303k, 0.9%)
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H Order Bl Family J& Genus i Species
(B, 1) (B, S (B, 51 (B, 1)
(Number, Percentage) (Number, Percentage) (Number, Percentage) (Number, Percentage)

H53# H Hymenoptera WA # 0%R) Aphidiidae WA ¥ S Aphidius Aphidius sp.

(867 3k, 25.0%)

(27 3%, 0.8%)

Jib i8R} Bethylidae
(203%, 0.6%)

Hi#E R} Braconidae
(1313k, 3.8%)

HEAF A% F)} Diapriidae
93k, 0.3%)
23R Embolemidae
(6%, 0.2%)
Bk/NiERL Encyrtidae
(139 3k, 4.0%)

WE/NERL Eulophidae
383k, 1.1%)
R %R} Figitidae
(14 3k, 0.4%)

(153k, 0.4%)

KARNF AR Lipolexis
(123k, 0.3%)

fib iR J7 Bethylus

(17 3k, 0.5%)

il iz i R W J& Sclerodermus
(33, 0.09% )

LY IE)E Cotesia
(523k, 1L.5%)

RIS R Lysiphlebia
(143%, 0.4%)
KARE W SR Macrocentrus
(93, 0.3%)
IINIE L R Microgaster
(15 3%, 0.4%)

UG HHE & Opius

(20 3%, 0.6%)
MR Phaedrotoma
(16 3k, 0.5%)
TSR Therophilus
(53, 0.1%)
EfAEEAMIEE Trichopria
(93, 0.3%)

ZLSL W& Embolemus
(63, 0.2%)
BB/ NE ST Acerophagus
(11 3k, 0.3%)

ZI Tk /NE & Aenasius
(813K, 2.3%)

Z IRk /NEE R Copidosoma
(193, 0.5%)

AL FA Bk /N R Leptomastidea
(28 3k, 0.8%)

RKorIE

383k, 1.1%)

WoF B R I Alloxysta

(14 3k, 0.4%)

(15 3k, 0.4%)

Lipolexis gracilis

(123k, 0.3%)

Bethylus sp.
(17 3%, 0.5%)

Sclerodermus sp.

(3%, 0.09%)

Cotesia vestalis

(40 3k, 1.2%)

Cotesia sp.

(123%, 0.3%)
Lysiphlebia japonica
(14 3k, 0.4%)

Macrocentrus sp.

93k, 0.3%)
Microgaster spp.

(2 %)
(15 %, 0.4%)

Opius crenuliferus

(203k, 0.6%)

Phaedrotoma protuberator

(16 3%, 0.5%)
Therophilus lienhuachiensis
(53, 0.1%)

Trichopria sp.

(93, 0.3%)

Embolemus pecki

(6%, 0.2%)

Acerophagus malinus

(113%, 0.3%)
Aenasius bambawalet
(813k, 2.3%)
Copidosoma floridanum
(193k, 0.5%)
Leptomastidea herbicola
(28 3k, 0.8%)
Eulophidae spp. (2 )
(383, 1.1%)

Alloxysta chinensis

(14 3k, 0.4%)
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H Order Bl Family J& Genus i Species
(B, H) (B, S (B, NI (B, S
(Number, Percentage) (Number, Percentage) (Number, Percentage) (Number, Percentage)
[i% 1Rl Halictidae %W )8 Halictus Halictus sp.
(63, 0.2%) (63, 0.2%) (63, 0.2%)
Wi 1% F} Ichneumonidae Ve B e R Bathythrix Bathythrix kuwanae

(150 3%, 4.3%)

28 /NERL Mymaridae
(2823, 8.1%)

(73, 0.2%)

RIAE TR Campoplex
(603k, 1.7%)

WF WU 8 Diplazon
(27 3k, 0.8%)
BRI J8 Neotypus
(93, 0.3%)
HEIGA )R Orthocentrus
(7, 0.2%)

TDHUEYE S Paraphylax
(7%, 0.2%)

JEEJE i & Phaeogenes
(6%, 0.2%)
W S8 Pimpla
(43, 0.1%)

KR UEYE S8 Pristomerus
(4%, 0.1% )
IR & Venturia
(103k, 0.3%)

H 2R Vulgichneumon
(1%, 0.02%)
Ko IE

(83, 0.2%)

TR /N Alaptus
(373, 1.1%)
PR/ NE T Anagrus
(74 3k, 2.1%)

KL 2B/ N TR Anaphes
(17 3k, 0.5%)
LMB/NEJE Camptoptera
(103 3k, 3.0%)
A/ NEJE Erythmelus
(14 3%, 0.4%)

2R/ NI TR Mymar

(233, 0.7%)

(7%, 0.2%)

Campoplex spp. (2 Ft)
(603k, 1.7%)

Diplazon laetatorius

(27 3k, 0.8%)

Neotypus nobilitator orientalis

(93, 0.3%)
Orthocentrus sp.
(73, 0.2%)
Paraphylax sp.
(73, 0.2%)

Phaeogenes eguchii

(63K, 0.2%)
Pimpla nipponica
(43, 0.1%)
Pristomerus punctatus
(4%, 0.1%)
Venturia canescens

(10 3k, 0.3%)

Vulgichneumon leucaniae

(1%, 0.02%)
Ichneumonidae sp.
(83, 0.2%)
Alaptus spp. (4 Ff')
373k, 1.1%)

Anagrus nilaparvatae

393k, 1.1%)
Anagrus spp. (2 Ff)
(353k, 1.0%)
Anaphes spp. (2 )
(17 3k, 0.5%)

Camptoptera spp. (4 Fft)
(103 3k, 3.0%)

Erythmelus sp.
(143k, 0.4%)
Mymar sp.
(233, 0.7%)
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%23 1 Continued table 1

H Order
(B, )

(Number, Percentage)

B Family
(B, ()

(Number, Percentage)

J& Genus
(B, S

(Number, Percentage)

i Species
(B, 1)

(Number, Percentage)

48 H Lepidoptera
(89 3k, 2.7%)

22 H Thysanoptera
(76 3k, 2.2%)

4 /NER} Preromalidae
(28 3k, 0.8%)

IRHR #8} Trichogrammatidae
(28 3k, 0.8%)

R} Vespidae
(13, 0.02%)

ST B} Arctiidae
(4%, 0.1% )

B A Autostichidae
(1%, 0.02%)
RIEAL Cosmopterigidae
(16 3k, 0.05% )

Je i Al Crtenuchidae
(33, 0.09% )
AL Erebidae
(13, 0.02%)
LAl Gelechiidae
(93k, 0.3%)

JUREL Geometridae
(103k, 0.3%)

PLIREL Lecithoceridae
(17 3k, 0.5%)
il ik Fl Limacodidae
(53, 0.1%)
AL Plutellidae
(83k, 0.2%)

YR KAl Pyralidae
(1%, 0.02%)
AR EL Tineidae
(133k, 0.4%)

#] B} Thripidae
(76 3k, 2.2%)

—RE/INEJE Stethynium
(14 3k, 0.4%)

4 /NEEJE Preromalus
(28 3k, 0.8%)

SRR Oligosita
(28 3k, 0.8%)

EG Y8 Stenodynerus
(13, 0.02%)
5Tk IE Spilarctia
(43, 0.1%)

S JE Autosticha
(1%, 0.02%)

2k J& Cosmopterix
(123k, 0.3%)
BRI R Labdia
(43, 0.1%)
JEWRE Amata

(33, 0.09%)
KINRRJE Herminia
(13k, 0.02%)

FH 22 4k J& Helcystogramma
(9%, 0.3% )

Wi RUk)E Scopula
(10 3k, 0.3%)

PR E Lecithocera
(17 3k, 0.5%)

W& Monema
(53, 0.1%)
SR JE Plutella
(83K, 0.2%)

LU Hypsopygia
(1%, 0.02%)
Gaphara

(13 3k, 0.4%)
WHT L& Frankliniella
(29 3k, 0.8%)

BkE]  J& Scirtothrips
(47 3k, 1.4%)

Stethynium sp.
(14 3%, 0.4%)

Pteromalus puparum

(28 3k, 0.8%)

Oligosita sp.
(28 3k, 0.8%)

Stenodynerus sp.

(1%, 0.02%)

Spilarctia subcarnea

(43, 0.1%)

Autosticha modicella

(1%, 0.02%)

Cosmopterix sp.

(123, 0.3%)

Labdia sp.
(43, 0.1%)

Amata sp.

(33, 0.09% )

Herminia grisealis

(1%, 0.02%)

Helcystogramma sp.

(93, 0.3%)

Scopula sp.
(10 3%, 0.3%)

Lecithocera sp.
(17 3%, 0.5%)

Monema flavescens
(53, 0.1%)
Plutella xylostella
(83, 0.2%)

Hypsopygia igniflualis
(13k, 0.02%)

Gaphara conspersa

(133%, 0.4%)

Frankliniella intonsa

(29 3k, 0.8%)

Scirtothrips dorsalis

(47 3k, 1.4%)
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2.2 LigthXEEMEREREREHWAR

i A b R b & H R R E R
FXGHE (fdi46%), HIRKCNBE#EE (31%) ., H
KN HE Y 10%, HHEE N 4%, 28 H G
1%, Wit B 5 1%, 2% B8 b e 2 AR
Jp. WM HE (48% ). BEWH (25%). F#H
(17%) . ¥HE (4%) . B5#H (2% )., 288 H
(2%), W H (2%),

ot geil, HFRFAHE S H32 8 4 8
62 Fi, (HEFPEY 34. 1% , 5 SBUR Y 37.8% .
FEFEACA . BT Myzus persicae (133 35, %L
HI3.8%, WK 1-A), [ W Phenacoccus
solenopsis (81 3k, 5 2.3% , VLI 1-B), HHH3 @l
Bemisia tabaci (73 3k, 5 2. 1%, WHE 1-D), %
T 5y Scirtothrips dorsalis (47 3%, & 1.4% , VLK
1-E), 2577 MM Corythucha marmorata (30 3k,

PR L DX 2 Ao A el 5 o
Fig. 1 Main pests in Shanghai grape plantations
e A, BREF, R B, SRREMEY, L C, BEWAEHW, WH; D, MR, WA B, 2A8ES, W, F, %07
WG AR, G, jf(%ﬁ\, T, H, KE, MR, FFR: 1 mm, Note: A, Myzus persicae, dorsal view;

B, Phenacoccus solenopsis, dorsal view; C, Cortinicara gibbosa, dorsal view; D, Bemisia tabaci, ventral view; E, Scirtothrips

dorsalis, dorsal view; I, Corythucha marmorata, dorsal view; G, Laodelphax striatella, dorsal view; H, L. striatella, lateral

view. Scale bar: 1 mm.
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5 0.9%, WK 1-F), BEE M FH Cortinicara
gibbosa (64 3%, 5 1.8% , WWIK 1-C), & CHkIR
B, ZRERERR DT RRRAL, —&
BN, HdnT B RIR RN, R
MpaARA, AR B (ZE RS, 2004) ,
WK RE Laodelphax striatella (37 3k, 5 1.1%, UL
K1-G, H), fEiRA I, b8 HAN 5 f Fh
bl K R 2 B K4 Xylotrechus pyrrhoderus 16,5, #¢
IR A R AR, A F AR AW AL 50% ,
PR DU 0 R b R R R A
KEGE P EE 3 H 16 F 43 J& 57 Fl, 5

SR 31.3% , 5 BRI 25.7% , EEREL
BHAH . BERBE/INE Aenasius bambawalei (81 3k,
H2.3%, ULIE 2-A), b g4k 2 4 Ay AR 0
sl (BRAEMESE, 2010), FEEVEL/NIE Anagrus
nilaparvatae (39 3k, 5 1.1% , WK 2-E, 724
wEU R R OB, Sk ik & R BB Cotesia vestalis
(40 3k, 5 1.2%, WK 2-C, R/hSeik 2L
), AN JE FE R Camptoptera sp. (31 3k,
5 0.9% , VWK 2-F), wastiiie)g 3R Campoplex
sp. (513, 5 1.5%, W 2-B), M4/
Pteromalus puparum (23 3k, 5 0.7% , WK 2-D),

P2 v DX % Ao bl 2 2R TR AR
Fig. 2 Main natural enemy insects in Shanghai grape plantations
TE: A, BEIRBE/INE, MIRL; B, magifsefmIEmh, ML, C, SRIEokEsE, MWL, D, SRIHa/ g, MR E,
BN R, T, ZW8 N R AL, A5: 1 mm, Note: A, Aenasius bambawalei, lateral view; B,

Campoplex sp. , lateral view; C, Cotesia vestalis, lateral view; D, Pteromalus puparum, lateral view; E, Anagrus

nilaparvatae , lateral view; ¥, Camptoptera sp. , lateral view. Scale bar: 1 mm.
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IR A4S 2 H 17 FL46 J& 63 Fi, (5
ST 34.6% , 5 BRI 36.5% , FEIRR
B w A, 7 8FB — F Harnischia  ohmuraensis
(119 3k, 5 3.4% , WIEI3-A), %8R 5 L
H11.6% , gt EE AR RSHE; Ahk
f Ectopsocus sp. (60 %, & 1.7%, WK 3-B);
FEKWERL—Fh Asteia amoena (71 %, H2.0% , UL
Kl 3-E); &%M/NFEWE Opacifrons pseudimpudica
(31 %, 40.9%, WK 3-C); &ERMEEEF—

(50 3k,
o 1.4%, WK 3-D); & H % & W Metopina
sagittata (18 3, 5 0.5% , WK 3-F), HA45)
T BT S S KRR — B Asteia amoena, ZFH N
BRI A A ( Gammelmo and Soli, 2011), i [EHr
s, TR R BT R A e b O R, HoORE
W (4 A - 10 A PSR ), B Ay b
BEARNEI, AU — DR

B Drosophila auraria species complex sp.

P 3 vt DX % o el 2 PR R o
Fig. 3 Main neutral insects in Shanghai grape plantations
TE: A, FRBRE—F, ML B, SMMGIEIERD, B C, SRWUNEN, WM; D, &EREEEF—F, MHY; E, 3
kMR —Fh, A, F, P R, M, F8R: 1 mm, Note: A, Harnischia ohmuraensis, lateral view; B, Ectopsocus

sp. , dorsal view; C, Opacifrons pseudimpudica, lateral view; D, Drosophila auraria species complex sp. , lateral view; E,

Asteia amoena , lateral view; ¥, Metopina sagittata, lateral view. Scale bar: 1 mm.

2.3 TEESEESN

A M DA 2 A | B MR R R R
R B SR Rh A A PRI B SR MR A AR MR IE B H
MRESIS SRR (Es, Jsw) BEBES L3,

g 2 e b Bl b B R R B 2 AEYERR B H
4.900400, ¥J &) AR E Es h 0.046153, Jsw A
0.94166, SMAKUE IR G, A SRR R YA
FEEMBEN, 20l FE R KER 2R
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SR A ZAEPE N S B, R B 2 A R IR 2
(H') K&, BAEE > HER A > Fl > KR
G, OMTAREE S AR R, MR > AP E > K
R A > T, SUIREUR R B, S
B, Eomiedys), R EiesE; F RS

w L BUER, E AR, FREEAR X R
WhR AR ok, FEEAMRE R, HF
HU R HURMPR G B R AR AR AN ) R
WOMZES AR, A PSS s B A )l =F
AR E N,

®3 LtisgEMERPER. RYERKMERERMEFHEERER

Table 3 Community characteristic indexes of pests, natural enemy insects and neural insects in Shanghai grape plantations

H AR SRR Fl KR PRl R
Index Total community Pests Natural enemy insects Neural insects
FhK%L Species number (Fff Species) 182 62 57 63
Bt Number (k Individual ) 3 465 1310 890 1265
H’ 4.900400 3.760121 3.735954 3.929268
Es 0. 046153 0. 082568 0. 088873 0. 087451
Jsw 0. 941660 0.911073 0.924043 0. 948380

3 RS

TE 2017 - 2018 4F M H], A 5% 38 o 480 470 1% |
T PG R i 45 0 Mo (o R 4RI 4R vk, X b Vg M X A
HAGRAR pel EAT TR R RE R A, HOREIF S
TEHR7 H65BH123 J& 182 #, 58] T g IX
AR el A S SRR R AL A, A3 AT TR HURP R4
FIZEEE, W R B 2 F A BREE | 1K
RAPBWY . MAE, ZR R AT g K
RmEl, BETAAAHH A, EERER BA B
W REEVZENIE | SRR | R AN T
FEFh AR 0 A MR NS T
DX A R e B R R R A A B m R e
PEFIRSE R . AT A 45 R ETFE T b Vg M DX 3 25
i bel e AR A s 1, Ok e R AR R AR TR
AR, R ERE ST R b 2 B T LA R, 7E
AT a0 N R
3.1 LiEXEEHWEREERMBEEREETL

R B 2 P M K R T 2 ) 20
faE, Wit < £ — H T A
MR FEA TN, 2R & B I EWEL T, A5
SRR IR 25, A2 R 25 n il R B
—MERKERN, SEXTBAARIE, BRERE.
TN 3 ~5 ARy (AEHE MY, 2019),
TG b R A 3 g A 25 BB R, BB I S
TR H D B A R A A O

HANR L S HARBUN fEF R F R, A
AR g R BF L B OBy El . A, WA
Th i A, AN SO BT 81 32 B U O i R
AR, T DX 2 R el v A K R
Kz BRR, AITEAR R B b p i OO
BT BN RS RAG R, % E
KB HL it 52 B
3.2 LiBXSHEHMREEMEREERFEAE
R R EL 32

ZESCHRRL R, B0 A % b A el B2 e b e 2 1
AIBFFE AR A i, A% % du 3 HOE 0 SR 0T T 4R
ERZ, W EEZAFEDREFER AR
i, KEDF AR RICE S H 37 B 104 8
147 A, A33E i X S 20F pklr | R EL, 2%
B PRBAR . TN B AR
SEREE MATEGE T N . SOk E 7E 6 fe
T () A HUR S H 1 Apolypus lucorum (X
W45, 20155 2RV, 20165 BRAE, 2017; D
WS, 2018; FRuk, 2018; XIAFGESE, 2018; TS
NI, 2018; #XWK, 2019) . H&BEMHYE Erythroneura
apicalis, WHKAE A R (XA, 2015,
T4, 20165 MEFF, 2017; BA4E B B I 4
2019; F& oG F 4, 2019) IR A G 20
Brevipoalpus lewisi ( X 8 I %5, 2018; PRt V4,
2019), Hoe o S 4 A BT B Colomeerus
vitis . F5% 1B WK Parathrene regalis . i 2% TN 4 8,
Anomala corpulenta ., %] & Thrips tabaci, BEA Ui
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W Lycorma delicatula 17 7 8 i Seudyra subflava
(X ¥ 4%, 2015; 2 B % %, 2016; T 7 &%,
2016; FR FF, 2017; I i W 5%, 2018; KR 5,
2018; XIEGESE, 2018; FHRI, 2018; R,
2018; MWK, 2019; FRAERAIHIEE, 2019; BRoT
A 2019), 5 v DX A A bR Bl v 35
AR, 200 R e T bR R 38 0 5 i 32 54
A TR E AR LR IX, b R AE I Fide /b
JEHAGA A AR VAT RO A, kA 2R, [
PR A b X 4] 28 o g el v 2 S R 2 R AT AR YT
Bl G Y R, AR R A I
Sk KK CECRh B A MR SR, fEE 2R A
(B

3.3 MMERHRMBHEWR

AU R A T 3R AT 1 R HUR 28 4 s T R A
W IR R A, M A R (A A,
SRR, FERE R EE ST, R
BEFEEE, fealEar s mminL, RE
ATRETE T R o B A 38 O 1, o T BB R R 4 2
Pl i L FH 0 B 58 A 40 1k B v sl T, 98
JERGnAe], X L IRE SRR AL 4 & SR AR S U O R 2R

IR, ABIFST H O 2 BORP 28 g 40 S
Hh ARz hE R, B DiER X R
AN A AL, 2 e 1 Ry 3T A ) — 3 47
Horr B RS g A R T BV R UK R A 3R
hFE, X i X AT R O A AR DL T R
HBhAS, AT AR R B AR R, R A
R, Wb R ER R REUN, &
FEREAK PR AEMC KBRS R B, W
E kMR — B Asteia amoena, WLFP K [ B 40 5
P, FE LR A b & . R gE ok, |
ST HA A A TRAT— TC T AT, 2 2 X 8 45 P A
ol R 7 ] A A R BT i BB A AN R e, T E—
AT,

AR A R, B ATk 1 R LT RE
RK—BBor 3 A T8 Bl IX B, R AT 35 40 A 7o
VF, DA I A A SR AT i ik 0r DUAE JIr 3k 4%
R R RN RBCR A BT B, AR ST
T ARAT 5 5 IR Gk B HE ML, RRESE
S I W 2 el b g R R X R R B, i
DX e A A el v 8 [ PR A A A R — 2B 0

AIEE,

Higt. AR AETRERFRFT EETR
AT PR AR BEMHARSE TAEAR 6% i,
BB &R R AR R T E R AE G EILH H
AHEEBEIG IR, RAEAHELTIRY, %
EPE SNSRI X P S PRSI & &N
BT RFELAEE, FPEREKRFEXZ A K,
bR S M P R AT IR LR R FEE RS
iz, RARKKFEX B CE L RA MR
EEWHZ, BRI THHEADEELEE L LA
Rk R FRAESEW L Rk K g R
WA I, ARERASEAXSTEHTRETLT
AR B At R AR, E—F AT
B
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